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MEMORANDUM OPINION

Over 32 years ago, Petitioner murdered his estranged wife, Judith (Judy) Lynn
Smith, and her two minor children, Chad and Jason Burnett, at their home in Nashville.
State v. Smith, 868 S.W.2d 561 (Tenn. 1993). He received death sentences for each of the
three murders. Id. Petitioner’s convictions and sentences were upheld on direct appeal.



Smith, 868 S.W.2d at 582. He was unsuccessful in his subsequent pursuit of state post-
conviction and federal habeas corpus relief. Oscar Franklin Smith v. State, No. 01C01-
9702-CR-00048, 1998 WL 345353 (Tenn. Crim. App. June 30, 1998), perm. app. denied
(Tenn. Jan. 25, 1999); Oscar Smith v. Ricky Bell, Warden, No. 3:99-0731, 2005 WL
2416504 (M.D. Tenn. Sep. 30, 2005), vacated sub nom. Smith v. Colson, 566 U.S. 901
(2012) (Order); Oscar Smith v. Tony May, Warden, No. 18-5133, 2018 WL 7247244 (6th
Cir. Aug. 22, 2018). This Court recently affirmed the trial court’s summary dismissal of
Petitioner’s request for testing of evidence pursuant to the Post-Conviction Fingerprint
Analysis Act of 2021. Oscar Smith v. State, No. M2021-01339-CCA-R3-PD, 2022 WL
854438 (Tenn. Crim. App. Mar. 23, 2022), perm. app. denied (Tenn. Apr. 6, 2022).

On April 4, 2022, Petitioner filed in the trial court a “Motion to Reopen Post-
Conviction Proceedings and/or for Review under Post-Conviction DNA Analysis Act of
2001.” Petitioner previously obtained agreed orders from the trial court for DNA testing
of an alleged murder weapon and clothing collected from Ms. Smith and Chad Burnett in
relation to a sample of Chad Burnett’s hair and blood samples from Petitioner, Ms. Smith
and Jason Burnett. Petitioner filed his motion after having obtained the results of the DNA
testing. The trial court entered its order denying relief on April 11, 2022. Because the trial
court’s order disposed of both the request to reopen the previously-filed post-conviction
petition, Tennessee Code Annotated section 40-30-117, and to obtain testing under the
DNA Analysis Act, Tennessee Code Annotated sections 40-30-301 ef seq., Petitioner, as
required, has filed both an application for permission to appeal pursuant to Section 40-30-
117(c) and a notice of appeal pursuant to Tennessee Rule of Appellate Procedure 3(b).

The Court hereby consolidates the two appeals under Docket No. M2022-00455-
CCA-R3-PD. A record has been prepared and transmitted on appeal and Petitioner has
already filed his appellate brief in addition to an application for permission to appeal.
Petitioner is scheduled to be executed on Thursday, April 21, 2022. Petitioner also filed a
motion for expedited briefing and for oral argument. Pursuant to our authority under the
Rules of Appellate Procedure, the Court hereby suspends the requirement of a response
from the State in order to expedite our decision in this matter. Tenn. R. App. P. 2. Thus,
Petitioner’s requests for an expedited briefing schedule and oral argument are denied as
moot.

In its order, the trial court summarized the substance of Petitioner’s recent filing:

On December 7, 2016, during the pendency of [Petitioner’s] federal
habeas corpus litigation, forensic fingerprint examiner Kathleen Bright-
Birnbaum filed a report detailing her analysis of several fingerprints left at
the crime scene. Among the prints detailed in Ms. Bright-Birnbaum’s report,
included as Exhibit 1 to [Petitioner’s] present motion, were two fingerprints
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lifted from an awl (misidentified as a “leather awe” in the report) believed to
be used during the offenses. Ms. Bright-Bimbaum identified one of the
prints as belonging to Johnny Hunter, the Metropolitan Nashville Police
Department fingerprint examiner who testified at Petitioner’s trial. See
Bright-Bimbaum report at 2. Regarding the second print, Ms. Bright-
Birnbaum explained the print was “identifiable,” but she was unable to
identify who left the print. Id. [FN: The known comparison prints referenced
in Ms. Bright-Birnbaum’s report - presumably, those against which the
unknown print was compared - were those of [Petitioner], the three victims,
three members of the Metropolitan Nashville Police Department (including
Hunter), and three persons specifically identified in Ms. Bright-Birnbaum’s
report but whose potential connection to this case is not apparent from the
current pleadings. See id. at 1-2.].

According to the Petitioner, the presence of the unknown fingerprint
on the awl prompted Petitioner’s attorneys to seek DNA testing of the awl.
Based upon the agreement of the parties, this [c]ourt entered an agreed order
on January 19, 2022, transferring the awl to the Petitioner’s selected DNA
analyst, the Serological Research Institute (“SERI”). On February 28, 2022,
the [clourt entered another agreed order transferring samples of the
Petitioner’s, Jason Burnett’s, and Judith Smith’s blood, along with a sample
of Chad Burnett’s hair, to SERI. Counsel for the Petitioner explains the
resubmission of these samples as follows:

As noted in the SERI report, the technology used here [to
conduct the touch DNA analysis] is so new that [the examiner]
had to re-examine the “known” specimens previously analyzed
in 2016 so that a scientifically valid comparison could be
achieved. Ex 4, SERI Rep. at 2 (noting resubmission of items);
see also Second DNA Order, February 28, 2022 (releasing the
known samples to SERI pursuant to the parties’ agreement).

Smith motion at 6 n.3 (alterations added).

On March 30, 2022, SERI forensic DNA analyst Gary Hamor (and a
“technical reviewer” whose electronic signature appears only as the initials
“PH”) submitted SERI’s report on the agency’s DNA analysis to the
Petitioner’s lead attorney, Amy Harwell. Regarding SERI’s testing of the
awl handle, which consisted of comparing a “touch DNA” sample obtained
from the awl handle against known DNA samples from the Petitioner and the
three victims, the report stated:



a. A DNA mixture was obtained.

b. The DNA mixture was interpreted as originating from two
contributors with a major male contributor. Chad Burnette
[sic] could be the major contributor to this mixture. The chance
that a randomly selected, unrelated person would have the
same profile as the major contributor is approximately 1 in 4
octillion.

c. Oscar Smith, Jason Burnette [sic], and Judy Smith are all
excluded as contributors to the DNA results obtained from this
item.

d. The minor portion of the mixture is suitable for comparison.
SERI Report, at 4 (included as Exhibit 4 to Petitioner’s current motion).

As stated above, the DNA profile obtained from the awl handle
consists of “touch DNA.” In explaining the timing of the Petitioner’s current
motion, Petitioner’s attorneys write,

Though it has been theoretically possible to develop “touch
DNA” for several years, the Applied Biosystems™
GlobalFiler™ PCR Amplification Kit was not developed until
2012 and did not become available in most labs until after
2017. Ex.4 at 8, SERI Rep. The fully continuous probabilistic
genotyping software program used for analysis on the awl,
Bullet Proof Sentry, was not available until 2022. Id. That is,
touch DNA was not available until well after [Petitioner’s] trial
and post-conviction proceedings, and the technology used to
perform the touch DNA analysis that supports this Motion was
not available until this year. Ex. 4, SERI Report at 8.

Petitioner’s motion, at 5-6 (footnote omitted).

The trial court determined Petitioner did not file his “Motion to Reopen Post-
Conviction Proceedings and/or for Review under Post-Conviction DNA Analysis Act of
2001” to delay execution of his sentence and thus proceeded to address the merits of the
same. After discussing the established law governing motions to reopen (§ 40-30-117) and
the DNA Analysis Act (§§ 40-30-301 et seq.), the court concluded as follows:
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However, even in viewing the evidence in the light most favorable to
the Petitioner - in this case the [c]ourt has no reason to doubt that SERI’s
testing of the touch DNA obtained from the crime scene awl revealed a
profile that was, conclusively, not that of [Petitioner] - the Petitioner is not
entitled to relief through a motion to reopen or under the post-conviction
DNA act. As this [c]ourt set forth in its order dismissing [Petitioner’s] post-
conviction fingerprint petition, extensive evidence of the Petitioner’s guilt
was introduced at trial. The Court of Criminal Appeals summarized that
evidence in its opinion affirming this [c]ourt’s dismissal of the fingerprint
petition:

As the ftrial court observed, “the State possessed
extensive circumstantial evidence against Petitioner other than
the palm print, including (1) Petitioner’s prior threats against
and/or prior violence involving the victims; (2) a neighbor
seeing Petitioner’s car in the victims’ driveway the night of the
murders; (3) life insurance policies taken out by Petitioner on
the lives of the three victims, and (4) one of the child victims
yelling out ‘Frank, no!” on the 911 recording.” Moreover, as
the trial court noted, “[t]he evidence introduced at trial
suggested Petitioner (and nobody else) had motive to kill the
victims.” Two of Petitioner’s co-workers testified Petitioner
solicited them to kill his wife. Likewise, as summarized above,
evidence, in addition to the neighbor’s testimony, was
introduced to contest Petitioner’s alibi defense. The jury also
learned Petitioner referred to his estranged wife in the past
tense during questioning by the police and he did not “ask the
officers the logical questions of where, when, how and by
whom” when he was informed about the murders. Oscar
Smith, 2005 WL 2416504, at *4. [Footnote omitted]. The
post-conviction evidence also revealed Petitioner “was not
contesting that the print was his; he was claiming that someone
planted the print at the scene.” Oscar Franklin Smith, 1998
WL 345353, at *15. [Footnote omitted]. Even [Ms.] Bright-
Birnbaum could not conclusively state Petitioner did not leave
the bloody palm print at the crime scene.

[Smith] fingerprint opinion, 2022 WL 854438, at *16 (footnotes added); see
also id. at **2-7 (quoting list of facts set forth in federal district court opinion
denying habeas corpus petition; this [c]Jourt’s November 2021 order denying
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fingerprint motion also quoted that list). Additionally, this [c]ourt notes that
in the DNA testing performed by Petitioner’s selected laboratory,
[Petitioner’s] DNA “could be included as [a] contributor{] to the DNA results
obtained” from the left sleeve of an “off-white long sleeve shirt with large
red/brown stains.” [Footnote omitted]. Presumably, this article of clothing
was a bloodstained item worn by one of the victims at the time of that
person’s death.

To quote further from the Court of Criminal Appeals’ opinion,

In the case at hand, if we stacked the assumed most favorable
[touch DNA] evidence on one side of a set of scales and the
trial evidence on the other, the [touch DNA] evidence would
not even begin to affect the scales or tip them in Petitioner’s
favor, either as to the guilty verdict or the sentences of death.

[Smith] fingerprint opinion, 2022 WL 854438, at *17 (alterations added).

Thus, the [c]ourt concludes there is not a reasonable probability that
the recently-discovered DNA evidence would have prevented [Petitioner’s]
prosecution or conviction. Nor is there a reasonable probability the recently-
discovered DNA evidence would have resulted in a more favorable
conviction or sentence for [Petitioner] had the DNA evidence been presented
at trial. Thus, [Petitioner] is not entitled to relief under either T[ennessee]
C[ode] A[nnotated] section 40-30-304 or section 40-30-305. [FN: The
[c]ourt observes that the touch DNA evidence at issue in this case had not
been subjected previously to the type of testing conducted by SERI. While
the awl still exists in a condition in which it can be tested, it is unclear
whether the awl was preserved in such a manner that would have assured the
DNA profiles were left at the crime scene and did not result from
contamination. Had the other elements of sections 40-30-304 and -305 been
met, however, this [c]ourt would have allowed the Petitioner to present
evidence concerning this issue at an evidentiary hearing.]. Similarly, given
the extensive evidence of [Petitioner’s] guilt produced at his trial, even when
considering the DNA evidence resulting from SERI’s recent testing in a light
most favorable to the Petitioner, the [c]ourt concludes [Petitioner] would be
unable to prove by clear and convincing evidence that the DNA evidence
establishes he is actually innocent of the offenses for which he was convicted.
Thus, he is not entitled to reopen his post-conviction proceedings under
T.C.A. section 40-30-117(a)(2). [Footnote omitted].



Analysis

A post-conviction court’s denial of a motion to reopen a post-conviction petition
does not afford a petitioner an appeal as of right, see Tennessee Rule of Appellate
Procedure 3(b), rather, such denial may be challenged on appeal only by the filing of an
application for permission to appeal no later than 30 days after the denial by the post-
conviction court. T.C.A. § 40-30-117(c); Tenn. Sup. Ct. R. 28, § 10(B). There are four
requirements for an appeal from a motion to reopen to be considered: (1) the timeliness of
filing, (2) the place of filing, (3) the application to be filed, and (4) the attachments to the
application. Graham v. State, 90 S.W.3d 687, 689 (Tenn. 2002). “In general, the contents
of an application for permission to appeal must include the date and judgment from which
the petitioner seeks review, the issue which the petitioner seeks to raise, and the reasons
why the appellate court should grant review.” Id. at 691. The statutory requirements are
mandatory. Timothy Roberson v. State, No. W2007-00230-CCA-R3-PC, 2007 WL
3286681, at *9-10 (Tenn. Crim. App. Nov. 7, 2007), perm. app. denied (Tenn. Apr. 14,
2008).

Here, Petitioner adequately complied with the statutory requirements for seeking
appellate review. However, Petitioner has not presented new scientific evidence
establishing that he is actually innocent of the murders of the victims. Consequently, the
trial court did not abuse its discretion when it denied Petitioner’s motion to reopen the
petition. As a result, we deny the application for permission to appeal the denial of the
motion to reopen the post-conviction petition pursuant to Tennessee Code Annotated
section 40-30-117(c).

With regard to Petitioner’s motion for “Review under Post-Conviction DNA
Analysis Act of 2001,” we likewise conclude that the trial court did not abuse its discretion.
See Oscar Smith v. State, 2022 WL 854438, at *17. The trial court analyzed the motion
pursuant to both Tennessee Code Annotated sections 40-30-304 and -305 and determined
that there was not a reasonable probability that the DNA evidence would have prevented
Petitioner’s prosecution or conviction or would have resulted in a more favorable
conviction or sentence.

This Court’s Rule 20 provides that if a judgment is rendered by the trial court
without a jury, the judgment is not a determination of guilt, the evidence does not
preponderate against the finding of the trial court, and no error of law requiring a reversal
of the judgment is apparent on the record, then the judgment of the trial court may be
affirmed by memorandum opinion when the opinion would have no precedential value.
Tenn. Ct. Crim. App. R. 20. We determine that this case meets the criteria of Rule 20.

Conclusion
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For the foregoing reasons, the rulings of the trial court are hereby affirmed in
accordance with Court of Criminal Appeals Rule 20.

TIMOTHY L. EASTER, JUDGE
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MEMORANDUM OPINION

Over 32 years ago, Petitioner murdered his estranged wife, Judith (Judy) Lynn
Smith, and her two minor children, Chad and Jason Burnett, at their home in Nashville.
State v. Smith, 868 S.W.2d 561 (Tenn. 1993). He received death sentences for each of the
three murders. Id. Petitioner’s convictions and sentences were upheld on direct appeal.



Smith, 868 S.W.2d at 582. He was unsuccessful in his subsequent pursuit of state post-
conviction and federal habeas corpus relief. Oscar Franklin Smith v. State, No. 01C01-
9702-CR-00048, 1998 WL 345353 (Tenn. Crim. App. June 30, 1998), perm. app. denied
(Tenn. Jan. 25, 1999); Oscar Smith v. Ricky Bell, Warden, No. 3:99-0731, 2005 WL
2416504 (M.D. Tenn. Sep. 30, 2005), vacated sub nom. Smith v. Colson, 566 U.S. 901
(2012) (Order); Oscar Smith v. Tony May, Warden, No. 18-5133, 2018 WL 7247244 (6th
Cir. Aug. 22, 2018). This Court recently affirmed the trial court’s summary dismissal of
Petitioner’s request for testing of evidence pursuant to the Post-Conviction Fingerprint
Analysis Act of 2021. Oscar Smith v. State, No. M2021-01339-CCA-R3-PD, 2022 WL
854438 (Tenn. Crim. App. Mar. 23, 2022), perm. app. denied (Tenn. Apr. 6, 2022).

On April 4, 2022, Petitioner filed in the trial court a “Motion to Reopen Post-
Conviction Proceedings and/or for Review under Post-Conviction DNA Analysis Act of
2001.” Petitioner previously obtained agreed orders from the trial court for DNA testing
of an alleged murder weapon and clothing collected from Ms. Smith and Chad Burnett in
relation to a sample of Chad Burnett’s hair and blood samples from Petitioner, Ms. Smith
and Jason Burnett. Petitioner filed his motion after having obtained the results of the DNA
testing. The trial court entered its order denying relief on April 11, 2022. Because the trial
court’s order disposed of both the request to reopen the previously-filed post-conviction
petition, Tennessee Code Annotated section 40-30-117, and to obtain testing under the
DNA Analysis Act, Tennessee Code Annotated sections 40-30-301 et seq., Petitioner, as
required, has filed both an application for permission to appeal pursuant to Section 40-30-
117(c) and a notice of appeal pursuant to Tennessee Rule of Appellate Procedure 3(b).

The Court hereby consolidates the two appeals under Docket No. M2022-00455-
CCA-R3-PD. A record has been prepared and transmitted on appeal and Petitioner has
already filed his appellate brief in addition to an application for permission to appeal.
Petitioner is scheduled to be executed on Thursday, April 21, 2022. Petitioner also filed a
motion for expedited briefing and for oral argument. Pursuant to our authority under the
Rules of Appellate Procedure, the Court hereby suspends the requirement of a response
from the State in order to expedite our decision in this matter. Tenn. R. App. P. 2. Thus,
Petitioner’s requests for an expedited briefing schedule and oral argument are denied as
moot.

In its order, the trial court summarized the substance of Petitioner’s recent filing:

On December 7, 2016, during the pendency of [Petitioner’s] federal
habeas corpus litigation, forensic fingerprint examiner Kathleen Bright-
Birnbaum filed a report detailing her analysis of several fingerprints left at
the crime scene. Among the prints detailed in Ms. Bright-Birnbaum’s report,
included as Exhibit 1 to [Petitioner’s] present motion, were two fingerprints
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lifted from an awl (misidentified as a “leather awe” in the report) believed to
be used during the offenses. Ms. Bright-Bimbaum identified one of the
prints as belonging to Johnny Hunter, the Metropolitan Nashville Police
Department fingerprint examiner who testified at Petitioner’s trial. See
Bright-Birnbaum report at 2. Regarding the second print, Ms. Bright-
Birnbaum explained the print was “identifiable,” but she was unable to
identify who left the print. Id. [FN: The known comparison prints referenced
in Ms. Bright-Birnbaum’s report - presumably, those against which the
unknown print was compared - were those of [Petitioner], the three victims,
three members of the Metropolitan Nashville Police Department (including
Hunter), and three persons specifically identified in Ms. Bright-Birnbaum’s
report but whose potential connection to this case is not apparent from the
current pleadings. See id. at 1-2.].

According to the Petitioner, the presence of the unknown fingerprint
on the awl prompted Petitioner’s attorneys to seek DNA testing of the awl.
Based upon the agreement of the parties, this [c]ourt entered an agreed order
on January 19, 2022, transferring the awl to the Petitioner’s selected DNA
analyst, the Serological Research Institute (“SERI”). On February 28, 2022,
the [clourt entered another agreed order transferring samples of the
Petitioner’s, Jason Burnett’s, and Judith Smith’s blood, along with a sample
of Chad Burnett’s hair, to SERL. Counsel for the Petitioner explains the
resubmission of these samples as follows:

As noted in the SERI report, the technology used here [to
conduct the touch DNA analysis] is so new that [the examiner]
had to re-examine the “known” specimens previously analyzed
in 2016 so that a scientifically valid comparison could be
achieved. Ex 4, SERI Rep. at 2 (noting resubmission of items);
see also Second DNA Order, February 28, 2022 (releasing the
known samples to SERI pursuant to the parties’ agreement).

Smith motion at 6 n.3 (alterations added).

On March 30, 2022, SERI forensic DNA analyst Gary Hamor (and a
“technical reviewer” whose electronic signature appears only as the initials
“PH”) submitted SERI’s report on the agency’s DNA analysis to the
Petitioner’s lead attorney, Amy Harwell. Regarding SERI’s testing of the
awl handle, which consisted of comparing a “touch DNA” sample obtained
from the awl handle against known DNA samples from the Petitioner and the
three victims, the report stated:



a. A DNA mixture was obtained.

b. The DNA mixture was interpreted as originating from two
contributors with a major male contributor. Chad Burnette
[sic] could be the major contributor to this mixture. The chance
that a randomly selected, unrelated person would have the
same profile as the major contributor is approximately 1 in 4
octillion.

c. Oscar Smith, Jason Burnette [sic], and Judy Smith are all
excluded as contributors to the DNA results obtained from this
item.

d. The minor portion of the mixture is suitable for comparison.
SERI Report, at 4 (included as Exhibit 4 to Petitioner’s current motion).

As stated above, the DNA profile obtained from the awl handle
consists of “touch DNA.” In explaining the timing of the Petitioner’s current
motion, Petitioner’s attorneys write,

Though it has been theoretically possible to develop “touch
DNA” for several years, the Applied Biosystems™
GlobalFiler™ PCR Amplification Kit was not developed until
2012 and did not become available in most labs until after
2017. Ex.4 at 8, SERI Rep. The fully continuous probabilistic
genotyping software program used for analysis on the awl,
Bullet Proof Sentry, was not available until 2022. Id. That is,
touch DNA was not available until well after [Petitioner’s] trial
and post-conviction proceedings, and the technology used to
perform the touch DNA analysis that supports this Motion was
not available until this year. Ex. 4, SERI Report at 8.

Petitioner’s motion, at 5-6 (footnote omitted).

The trial court determined Petitioner did not file his “Motion to Reopen Post-
Conviction Proceedings and/or for Review under Post-Conviction DNA Analysis Act of
2001” to delay execution of his sentence and thus proceeded to address the merits of the
same. After discussing the established law governing motions to reopen (§ 40-30-117) and
the DNA Analysis Act (§§ 40-30-301 ef seq.), the court concluded as follows:
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However, even in viewing the evidence in the light most favorable to
the Petitioner - in this case the [c]ourt has no reason to doubt that SERI’s
testing of the touch DNA obtained from the crime scene awl revealed a
profile that was, conclusively, not that of [Petitioner] - the Petitioner is not
entitled to relief through a motion to reopen or under the post-conviction
DNA act. As this [c]ourt set forth in its order dismissing [Petitioner’s] post-
conviction fingerprint petition, extensive evidence of the Petitioner’s guilt
was introduced at trial. The Court of Criminal Appeals summarized that
evidence in its opinion affirming this [c]ourt’s dismissal of the fingerprint
petition:

As the trial court observed, “the State possessed
extensive circumstantial evidence against Petitioner other than
the palm print, including (1) Petitioner’s prior threats against
and/or prior violence involving the victims; (2) a neighbor
seeing Petitioner’s car in the victims’ driveway the night of the
murders; (3) life insurance policies taken out by Petitioner on
the lives of the three victims, and (4) one of the child victims
yelling out ‘Frank, no!’ on the 911 recording.” Moreover, as
the trial court noted, “[t]he evidence introduced at trial
suggested Petitioner (and nobody else) had motive to kill the
victims.” Two of Petitioner’s co-workers testified Petitioner
solicited them to kill his wife. Likewise, as summarized above,
evidence, in addition to the neighbor’s testimony, was
introduced to contest Petitioner’s alibi defense. The jury also
learned Petitioner referred to his estranged wife in the past
tense during questioning by the police and he did not “ask the
officers the logical questions of where, when, how and by
whom” when he was informed about the murders. Oscar
Smith, 2005 WL 2416504, at *4. [Footnote omitted]. The
post-conviction evidence also revealed Petitioner “was not
contesting that the print was his; he was claiming that someone
planted the print at the scene.” Oscar Franklin Smith, 1998
WL 345353, at *15. [Footnote omitted]. Even [Ms.] Bright-
Birnbaum could not conclusively state Petitioner did not leave
the bloody palm print at the crime scene.

[Smith] fingerprint opinion, 2022 WL 854438, at *16 (footnotes added); see
also id. at **2-7 (quoting list of facts set forth in federal district court opinion
denying habeas corpus petition; this [cJourt’s November 2021 order denying
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fingerprint motion also quoted that list). Additionally, this [c]ourt notes that
in the DNA testing performed by Petitioner’s selected laboratory,
[Petitioner’s] DNA “could be included as [a] contributor[] to the DNA results
obtained” from the left sleeve of an “off-white long sleeve shirt with large
red/brown stains.” [Footnote omitted]. Presumably, this article of clothing
was a bloodstained item worn by one of the victims at the time of that
person’s death.

To quote further from the Court of Criminal Appeals’ opinion,

In the case at hand, if we stacked the assumed most favorable
[touch DNA] evidence on one side of a set of scales and the
trial evidence on the other, the [touch DNA] evidence would
not even begin to affect the scales or tip them in Petitioner’s
favor, either as to the guilty verdict or the sentences of death.

[Smith] fingerprint opinion, 2022 WL 854438, at *17 (alterations added).

Thus, the [c]ourt concludes there is not a reasonable probability that
the recently-discovered DNA evidence would have prevented [Petitioner’s]
prosecution or conviction. Nor is there a reasonable probability the recently-
discovered DNA evidence would have resulted in a more favorable
conviction or sentence for [Petitioner] had the DNA evidence been presented
at trial. Thus, [Petitioner] is not entitled to relief under either T[ennessee]
Clode] A[nnotated] section 40-30-304 or section 40-30-305. [FN: The
[c]ourt observes that the touch DNA evidence at issue in this case had not
been subjected previously to the type of testing conducted by SERI. While
the awl still exists in a condition in which it can be tested, it is unclear
whether the awl was preserved in such a manner that would have assured the
DNA profiles were left at the crime scene and did not result from
contamination. Had the other elements of sections 40-30-304 and -305 been
met, however, this [c]ourt would have allowed the Petitioner to present
evidence concerning this issue at an evidentiary hearing.]. Similarly, given
the extensive evidence of [Petitioner’s] guilt produced at his trial, even when
considering the DNA evidence resulting from SERI’s recent testing in a light
most favorable to the Petitioner, the [c]ourt concludes [Petitioner] would be
unable to prove by clear and convincing evidence that the DNA evidence
establishes he is actually innocent of the offenses for which he was convicted.
Thus, he is not entitled to reopen his post-conviction proceedings under
T.C.A. section 40-30-117(a)(2). [Footnote omitted].



Analysis

A post-conviction court’s denial of a motion to reopen a post-conviction petition
does not afford a petitioner an appeal as of right, see Tennessee Rule of Appellate
Procedure 3(b), rather, such denial may be challenged on appeal only by the filing of an
application for permission to appeal no later than 30 days after the denial by the post-
conviction court. T.C.A. § 40-30-117(c); Tenn. Sup. Ct. R. 28, § 10(B). There are four
requirements for an appeal from a motion to reopen to be considered: (1) the timeliness of
filing, (2) the place of filing, (3) the application to be filed, and (4) the attachments to the
application. Graham v. State, 90 S.W.3d 687, 689 (Tenn. 2002). “In general, the contents
of an application for permission to appeal must include the date and judgment from which
the petitioner seeks review, the issue which the petitioner seeks to raise, and the reasons
why the appellate court should grant review.” Id. at 691. The statutory requirements are
mandatory.  Timothy Roberson v. State, No. W2007-00230-CCA-R3-PC, 2007 WL
3286681, at *9-10 (Tenn. Crim. App. Nov. 7, 2007), perm. app. denied (Tenn. Apr. 14,
2008).

Here, Petitioner adequately complied with the statutory requirements for seeking
appellate review. However, Petitioner has not presented new scientific evidence
establishing that he is actually innocent of the murders of the victims. Consequently, the
trial court did not abuse its discretion when it denied Petitioner’s motion to reopen the
petition. As a result, we deny the application for permission to appeal the denial of the
motion to reopen the post-conviction petition pursuant to Tennessee Code Annotated
section 40-30-117(c).

With regard to Petitioner’s motion for “Review under Post-Conviction DNA
Analysis Act of 2001,” we likewise conclude that the trial court did not abuse its discretion.
See Oscar Smith v. State, 2022 WL 854438, at *17. The trial court analyzed the motion
pursuant to both Tennessee Code Annotated sections 40-30-304 and -305 and determined
that there was not a reasonable probability that the DNA evidence would have prevented
Petitioner’s prosecution or conviction or would have resulted in a more favorable
conviction or sentence.

This Court’s Rule 20 provides that if a Judgment is rendered by the trial court
without a jury, the judgment is not a determination of guilt, the evidence does not
preponderate against the finding of the trial court, and no error of law requiring a reversal
of the judgment is apparent on the record, then the judgment of the trial court may be
affirmed by memorandum opinion when the opinion would have no precedential value.
Tenn. Ct. Crim. App. R. 20. We determine that this case meets the criteria of Rule 20.

Conclusion
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For the foregoing reasons, the rulings of the trial court are hereby affirmed in
accordance with Court of Criminal Appeals Rule 20.

TIMOTHY L. EASTER, JUDGE



APPENDIX B

Tennessee Criminal Court Order Denying Smith’s
Motion to Reopen Post-Conviction Proceedings



IN THE CRIMINAL COURT FOR DAVIDSON COUNTY, TENNES
DIVISION I1

OSCAR SMITH )
Petitioner )
)
Vs. ) Case No.: 89-F-1773
) Death Penalty Post-Conviction
)
STATE OF TENNESSEE )
Respondent )

ORDER DENYING “MOTION TO REOPEN POST-CONVICTION
PROCEEDINGS AND/OR FOR REVIEW UNDER POST-CONVICTION
DNA ANALYSIS ACT OF 2001”

I. Introduction

This matter came before the Court upon the above-referenced motion. filed with the
Court April 4, 2022. The Petitioner, Oscar Smith, asscrts he is entitled to relief both under
the statutory provision for reopening post-conviction proceedings. Tennessee Code
Annotated section 40-30-117. and under the Post-Conviction DNA Analysis Act of 2001,
Tcnnessee Code Annotated sections 40-30-301 through -313. based on what he claims is
evidence of an unknown person’s DNA found on a suspected murder weapon. Alfter
reviewing the partics’ [ilings. the relevant authorities. and the record as a whole. the Court
concludes the Petitioner is not entitled to have his post-conviction proceedings reopened.
and he is not entitled 1o reliel under the post-conviclion DNA act. Accordingly. the motion

is DENIED.

11. Procedural History'

!|1.L Hon. J. Randall Wyatt. Jr.. retired Judge of Criminal Court. Division I1. presided over the Petitioner's trial and
original post-conviction proceedings. The undersigned Judge hus presided over all procecedings in this Court involying
Mr. Smith since Judge Wyalt retired in 2017,




A. Trial and Direct Appeal

A Davidson County jury convicted the Petitioner of three counts of first degree
murder for the October i989 killings of his estranged wife, Judy Smith, and Ms. Smith’s
teenaged sons, Chad and Jason Burnett. The jury sentenced Mr. Smith to death on all three
counts. On appeal, the Tennessee Supreme Court affirmed the Petitioner’s convictions and

sentences. State v. Smith, 868 S.W.2d 561 (Tenn. 1993).

B. Post-Conviction

The Petitioner filed a timely petition for post-conviction relief. After the
appointment of counsel, the post-conviction court denied Mr. Smith’s petition. The Court
of Criminal Appeals affirmed the post-conviction court’s decision on direct appeal. Oscar
Franklin Smith v. State, No. 01C01-9702-CR-00048, 1998 WL 345353 (Tenn. Crim. App.
June 30, 1998). The Tennessee Supreme Court denied Petitioner’s application for

permission to appeal on January 25, 1999.

C. Federal Habeas Corpus

Afier the 1999 conclusion of his post-conviction proceedings, Mr. Smith filed a
timely petition for writ of habeas corpus in the United States District Court for the Middle
District of Tennessee. The habeas case made its way through the federal courts over the
next two decades. The most recent federal proceedings occurred in 2018-19. The District
Court denied relief in January 2018, and in August 2018 the Sixth Circuit denied a
certificate of appealability. See Oscar Smith v. Tony Mays, Warden, No. 18-5133 (6th Cir.
Aug. 22, 2018) (order denying certificate of appealability). The United States Supreme



Court denied Mr. Smith’s petition for certiorari on June 10, 2019.

D. Additional State Court Proceedings

Petitioner has filed two previous motions to reopen his post-conviction proceedings.
These petitions were dismissed without a hearing, and the Court of Criminal Appeals
denied permission to appeal. See, e.g., Oscar Smith v. State, No. M2016-01869-CCA-R28-
PD (Tenn. Crim. App. Oct. 19, 2016) (denying permission to appeal after the trial court
denied motion to reopen based on U.S. Supreme Court opinions in Obergefell v. Hodges
and Glossip v. Gross);, Oscar Smith v. State, No. M2019-01662-CCA-R28-PD (Tenn.
Crim. App. Oct. 28, 2019) (denying permission to appeal after this Court denied motion to
reopen based on Supreme Court opinion in McCoy v. Louisiana).

In advance of a May 2020 execution date—which was ultimately stayed due to
COVID-19 concerns—the Petitioner filed with this Court a separate “omnibus motion”
seeking rélief through a motion to reopen his post-conviction petition, a petition for writ of
error coram nobis, and several other procedures. This Court denied the omnibus petition,
and the Court of Criminal Appeals affirmed this Court on direct appeal. See Oscar Smith
v. State, No. M2020-00485-CCA-R3-ECN, 2020 WL 5870566 (Tenn. Crim. App. Oct. 2,
2020) (not for citation), perm. app. denied, (Tenn. Dec. 3, 2020); see also Oscar Smith v.
State, No. M2020-00493-CCA-R28-PD (Tenn. Crim. App. May 1, 2020) (denying

permission to appeal as to the motion to reopen).

E. Post-Conviction Fingerprint Action

On July 1, 2021, the Petitioner filed a petition for relief pursuant to the Post-



Conviction-Fingerprint Analysis Act of 2021, T.C.A. §§ 40-30-401 through -413, which
became law the same day Mr. Smith filed his petition. The post-conviction fingerprint
petition focused not on the awl (the evidence at issue in the current petition), but on a
bloody palm print left at the crime scene. This Court concluded Petitioner was not entitled
to relief, and on November 9, 2021, this Court dismissed the fingerprint petition without a
hearing. The Court of Criminal Appeals affirmed this Court’s decision on direct appeal.
Oscar Smith v. State, No. M2021-01339-CCA-R3-PD, 2022 WL 854438 (Tenn. Crim.
App. Mar. 23, 2022) {“Smith fingerprint opinion”}. The Tennessee Supreme Court denied

permission to appeal on April 6, 2022.

IIL. Summary of Petitioner’s Factual Claims

On December 7, 2016, during the pendency of Mr. Smith’s federal habeas corpus
litigation, forensic fingerprint examiner Kathleen Bright-Birnbaum filed a report detailing
her analysis of several fingerprints left at the crime scene. Among the prints detailed in Ms.
Bright-Birnbaum’s report, included as Exhibit 1 to Mr. Smith’s present motion, were two
fingerprints lifted from an awl (misidentified as a “leather awe” in the report) believed to
be used during the offenses. Ms. Bright-Birnbaum identified one of the prints as belonging
to Johnny Hunter, the Metropolitan Nashville Police Department fingerprint examiner who
testified at Petitioner’s trial. See Bright-Bimbaum report at 2. Regarding the second .print,
Ms. Bright-Birnbaum explained the print was “identifiable,” but she was unable to identify

who left the print. /d.2

? The known comparison prints referenced in Ms. Bright-Bimbaum’s report—opresumably, those against which the
unknown print was compared—were those of Mr. Smith, the three victims, three members of the Metropolitan
Nashville Police Department (including Hunter), and three persons specifically identified in Ms. Bright-Birnbaum's
report but whose potential connection to this case is not apparent from the current pleadings. See id, at 1-2
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According to the Petitioner, the presence of the unknown fingerprint on the awl
prompted Petitioner’s attorneys to seek DNA testing of the awl, Based upon the agreement
of the parties, this Court entered an agreed order on January 19, 2022, transferring the awl
to the Petitioner’s selected DNA analyst, the Serological Research Institute (“SERI™). On
February 28, 2022, the Court entered another agreed order transferring samples of the
Petitioner’s, Jason Burnett’s, and Judith Smith’s blood, along with a sample of Chad
Burnett’s hair, to SERI. Counsel for the Petitioner explains the resubmission of these

samples as follows:

As noted in the SERI report, the technology used here [to conduct the touch DNA

anlaysis] is so new that [the examiner] had to re-examine the “known” specimens

previously analyzed in 2016 so that a scientifically valid comparison could be
achieved. Ex 4, SERI Rep. at 2 (noting resubmission of items); see also Second

DNA Order, February 28, 2022 (releasing the known samples to SERI pursuant to

the parties’ agreement).

Smith motion at 6 n.3 (alterations added).

On March 30, 2022, SERI forensic DNA analyst Gary Hamor (and a “technical
reviewer” whose electronic signature appears only as the initials “PH”) submitted SERI’s
report on the agency’s DNA analysis to the Petitioner’s lead attorney, Amy Harwell.
Regarding SERI’s testing of the awl handle, which consisted of comparing a “touch DNA”

sample obtained from the awl handle against known DNA samples from the Petitioner and

the three victims, the report stated:

a. A DNA mixture was obtained.

b. The DNA mixture was interpreted as originating from two contributors with a
major male contributor. Chad Bumnette /sic/ could be the major contributor to this
mixture. The chance that a randomly selected, unrelated person would have the
same profile as the major contributor is approximately 1 in 4 octillion.



c. Oscar Smith, Jason Burnette [sic/, and Judy Smith are all excluded as
contributors to the DNA results obtained from this item.

d. The minor portion of the mixture is suitable for comparison.

SERI Report, at 4 (included as Exhibit 4 to Petitioner’s current motion).
As stated above, the DNA profile obtained from the awl handle consists of “touch
DNA.” In explaining the timing of the Petitioner’s current motion, Petitioner’s attorneys

write,

Though it has been theoretically possible to develop “touch DNA™ for several years.
the Applied Biosystems™ GlobalFiler™ PCR Amplification Kit was not
developed until 2012 and did not become available in most labs until after 2017.
Ex.4 at 8. SERI Rep. The fully continuous probabilistic genotyping software
program used for analysis on the awl, Bullet Proof Sentry. was not available until
2022, /d. That is. touch DNA was not available until well afier Mr. Smith's trial and
post-conviction proceedings. and the technology used to perform the touch DNA
analysis that supports this Motton was not availablc until this year. Ex. 4, SERI
Report at 8

Petitioner’s motion, at 5-6 (footnote omitted).

IV. Applicable Legal Standards
A. Motions to Reopen Post-Conviction Proceedings

Tennessee Code Annotated section 40-30-117 states, in relevant part,

(a) A petitioner may file a motion in the trial court to reopen the first post-
conviction petition only if the following applies:

L.

(2) The claim in the motion is based upon new scientific evidence
establishing that the petitioner is actually innocent of the offense or offenses -
for which the petitioner was convicted; [and}

[...]

(4) It appears that the facts underlying the claim, if true, would establish by
clear and convincing evidence that the petitioner is entitled to have the

conviction set aside or the sentence reduced.
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(b) The motion must set out the factual basis underlying its claims and must be
supported by affidavit. The factual information set out in the affidavit shall be
limited to information which, if offered at an evidentiary hearing, would be
admissible through the testimony of the affiant under the rules of evidence. The
motion shall be denied unless the factual allegations, if true, meet the requirements
of subsection (a). If the court grants the motion, the procedure, relief and appellate
provisions of this part shall apply.

(c) If the motion is denied, the petitioner shall have thirty (30) days to file an
application in the court of criminal appeals seeking permission to appeal. The
application shall be accompanied by copies of all the documents filed by both
parties in the trial court and the order denying the motion. The state shall have thirty
(30) days to respond. The court of criminal appeals shall not grant the application
unless it appears that the trial court abused its discretion in denying the motion. If

it determines that the trial court did so abuse its discretion, the court of criminal
appeals shall remand the matter to the trial court for further proceedings.

Tenn. Code Ann. § 40-30-117(a)(2), (b)-(c).

“In order to satisfy the requirements of § 40-30-[1]17, a petitioner must delineate,
in the motion to reopen, the new scientific evidence that has already been secured and
which will establish his or her actual innocence.” Ray v. State, 984 S.W.2d 236, 238 (Tenn.

Crim. App. 1997) (alteration added, emphasis deleted).

B. Post-Conviction DNA Analysis Act

The Post-Conviction DNA Analysis Act allows, under certain circumstances,
individuals convicted of certain crimes, including first degree murder, to obtain DNA
testing of certain evidence at any time. See Tenn. Code Ann. §§ 40-30-301 through -313.

Specifically, the court shall order DNA analysis if it finds:

(1) A reasonable probability exists that the petitioner would not have been
prosecuted or convicted if exculpatory results had been obtained through DNA
analysis;

(2) The evidence is still in existence and in such a condition that DNA analysis may
be conducted;



(3) The evidence was never previously subjected to DNA analysis or was not

subjected to the analysis that is now requested which could resolve an issue not

resolved by previous analysis; and

(4) The application for analysis is made for the purpose of demonstrating innocence

and not to unreasonably delay the execution of sentence or administration of justice.
Tenn. Code Ann. § 40-30-304 (emphasis added). The Court may order DNA testing if a
“reasonable probability exists that analysis of the evidence will produce DNA results that
would have rendered the petitioner s verdict or sentence more favorable if the results had
been available at the proceeding leading to the judgment of conviction” and elements (2)
through (4) listed in subsection -304 are met. Tenn. Code Ann. § 40-30-305 (emphasis
added). ' '

A “reasonable probability” of a different result exists when potentially favorable
DNA testing results “undermine the confidence in the outcome of the prosecution.” Sedley
Alley v. State, No. W2006-01179-CCA-R3-PD, 2006 WL 1703820, at *14 (Tenn. Crim.
App. June 22, 2006). “Under section 40-30-304(1), therefore, prior to a mandatory order
of testing, a petitioner’s argument must merely establish ‘a probability sufficient to
undermine confidence’ in the decision to prosecute or in the conviction had the State or the
jury known of exculpatory DNA testing resuits.” State v. Powers, 343 S.W.3d 46, 55 (Tenn.
2011). Under section 40-30-305(1), then, the petitioner must establish only “a probability
to undermine confidence” in the petitioner’s conviction or sentence had the jury known
about exculpatory DNA evidence at trial.

“In making its decision [on the DNA petition], the post-conviction court must
consider all the available evidence, including the evidence presented at trial and any
stipulations of fact made by either party.” Powers, 343 S.W.3d at 56. When reviewing a

DNA petition, the court assumes the DNA testing will reveal exculpatory evidence, and
8



“the evidence must be viewed in light of the effect that exculpatory DNA evidence would
have had on the fact-finder or the State.” Id. at 55. However, “there is no presumption of
innocence afforded to a petitioner” who files a DNA post-conviction petition. Charles
Elseav. State, No. E2017-01676-CCA-R3-PC, 2018 WL 2363589, at *4 (Tenn. Crim. App.
May 24, 2018), no perm. app. filed. The petitioner bears the burden of establishing all four
criteria under T.C.A. sections 40-30-304 and -305, and “[t]he court must dismiss the
petition if the petitioner fails to establish each of the four criteria required” in the statute.
Powers, 343 S.W.3d at 48.

The Tennessee Supreme Court has concluded DNA testing available to a post-
conviction petitioner may include a comparison between the evidence at issue and other
profiles contained in a DNA database—in other words, the comparison is not limited

merely to the petitioner’s DNA profile. See id. at 49-50.

V. Application to Present Case

The Court first addresses the timing of Petitioner’s current motion. The Court
observes that the post-conviction DNA analysis act allows a person to file a motion for
DNA testing “at any time,” Tenn. Code Ann. § 40-30-103, and no limitations period is
listed in the statutory provision permitting a post-conviction petitioner to f_lle a motion to
reopen based on scientific evidence of actual inficcence, see Tenn. Code Ann. § 40-30-
117(a)(2). Although the current motion was filed seventeen days before Mr. Smith’s
scheduled execution date, the process which led to the motion began on January 19, 2022,
when this Court entered the order transferring the awl to the Petitioner’s selected DNA lab

for testing. The timing of the motion is far from ideal, but this Court has no reason to



believe the timing results from an +&empt to “unreasonably delay the execution of sentence
or administration of justice,” as contemplated in T.C.A. sections 40-30-404(4) and 40-30-
405(4).

However, even in viewing the evidence in the light most favorable to the
Petitioner—in this case the Court has no reason to doubt that SERI’s testing of the touch
DNA obtained from the crime scene awl revealed a profile that was, conclusively, not that
of Mr. Smith—the Petitioner is not entitled to relief through a motion to reopen or under
the post-conviction DNA act. As this Court set forth in its order dismissing Mr. Smith’s
post-conviction fingerprint petition, extensive evidence of the Petitioner’s guilt was
introduced at trial. The Court of Criminal Appeals summarized that evidence in its opinion

affirming this Court’s dismissal of the fingerprint petition:

As the trial court observed, “the State possessed extensive circumstantial evidence
against Petitioner other than the palm print, including (1) Petitioner's prior threats
against and/or prior violence involving the victims; (2) a neighbor seeing
Petitioner's car in the victims’ driveway the night of the murders; (3) life insurance
policies taken out by Petitioner on the lives of the three victims, and (4) one of the
child victims yelling out ‘Frank, no!” on the 911 recording.” Moreover, as the trial
court noted, “[t]he evidence introduced at trial suggested Petitioner (and nobody
else) had motive to kill the victims.” Two of Petitioner's co-workers testified
Petitioner solicited them to kill his wife. Likewise, as summarized above, evidence,
in addition to the neighbor's testimony, was introduced to contest Petitioner's alibi
defense. The jury also learned Petitioner referred to his estranged wife in the past
tense during questioning by the police and he did not “ask the officers the logical
questions of where, when, how and by whom” when he was informed about the
murders. Oscar Smith, 2005 WL 2416504, at *4.P! The post-conviction evidence
also revealed Petitioner “was not contesting that the print was his; he was claiming
that someone planted the print at the scene.” Oscar Franklin Smith, 1998 WL
345353, at *15.1 Even Bright-Birnbaum could not conclusively state Petitioner did
not leave the bloody palm print at the crime scene.

3 Oscar Smith v. Ricky Bell, Warden, No. 3:99-0731, 2005 WL 2416504 (M.D. Tenn. Sept. 30, 2005) (federal district
court order dismissing habeas corpus petition).

4 Oscar Franklin Smith v. State, No. 01C01-9702-CR-00048, 1998 WL 345353 (Tenn. Crim. App. Jun 30, 1998)
(affirming denial of post-conviction relief).
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Smith fingerprint opinion, 2022 WL 854438, at *16 (footnotes added); see also id. at **2-
7 (quoting list of facts set forth in federal district court opinion denying habeas corpus
petition; this Court’s November 2021 order denying fingerprint motion also quoted that
list). Additionally, this Court notes that in the DNA testing performed by Petitioner’s
selected laboratory, Mr. Smith’s DNA “could be included as [a] contributor{] to the DNA
results obtained” from the left sleeve of an “off-white long sleeve shirt with large
red/brown stains.” Presumably, this article of clothing was a bloodstained item worn by
one of the victims at the time of that person’s death.

To quote further from the Court of Criminal Appeals’ opinion,

In the case at hand, if we stacked the assumed most favorable [touch DNA]
evidence on one side of a set of scales and the trial evidence on the other, the [touch
DNA] evidence would not even begin to affect the scales or tip them in Petitioner's
favor, either as to the guilty verdict or the sentences of death.

Smith fingerprint opinion, 2022 WL 854438, at *17 (alterations added).

Thus, the Court concludes there is not a reasonable probability that the recently-
discovered DNA evidence would have prevented Mr. Smith’s prosecution or conviction.
Nor is there a reasonable probability the recently-discovered DNA evidence would have
resulted in a more favorable conviction or sentence for Mr. Smith had the DNA evidence
been presented at trial. Thus, Mr. Smith is not entitled to relief under either T.C.A. section
40-30-304 or section 40-30-305. Similarly, given the extensive evidence of Mr. Smith’s

guilt produced at his trial, even when considering the DNA evidence resulting from SERI’s

3 See SERI testing report at 2-3 (exhibit 4 to present motion).

& The Court observes that the touch DNA evidence at issue in this case had not been subjected previously to the type
of testing conducted by SERI. While the awl still exists in a condition in which it can be tested, it is unclear whether
the awl was preserved in such a manner that would have assured the DNA profiles were left at the crime scene and
did not result from contamination. Had the other elements of sections 40-30-304 and -305 been met, however, this
Court would have allowed the Petitioner to present evidence conceming this issue at an evidentiary hearing.
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recent testing in a light most faverable to the Petitioner. the Court concludes Mr. Smith
would be unable to prove by clear and convincing evidence that the DNA evidence
establishes he is actually innocent of the offenses for which he was convicted. Thus. he is
not cntitled to reopen his post-conviction proceedings under T.C.A. section 40-30-

117(a)(2).”

VI. Conclusion

For the reasons stated above, Mr. Smith’s motion to reopen and motion for relicl
under the post-conviction DNA analysis act is DENIED.

Per T.C.A. section 40-30-309. the Court ORDERS that all DNA evidence which
could be subject to future testing shall be preserved to facilitate appellate review and any
additional testing which may occur later.

A copy of this Order shall be provided to the Office of the Attorney General and

Reporter.

I'T 1S SO ORDERED this the __/ [ day of April, 2022.

7714

Angelita Blackshear Dalton
Criminal Court Judge, Division 1]

* The Court observes the Petitioner’s allegations are not supported by afMidavit. as is required by T.C.A. scction 40-
30-117(b). IIad this Court concluded the Petitioner was entitled to have his post-conviction proceedings reopened. the
Court would have pennitted Petitioner’s counsel to correct this oversight,
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APPENDIX C

Smith’s Motion to Reopen Post-Conviction
Proceedings Before The Tennessee State Courts



IN THE CRIMINAL COURT FOR DAVIDSON COUI\PTY,N

TENNESSEE AT NASHVILLE = =
DIVISION II = 3
S
OSCAR SMITH ) i
) =
Petitioner ) oy
) No. 89-F-1773 P
V. ) Capital Case
)
STATE OF TENNESSEE )
) EXECUTION DATE:
Respondent ) APRIL 21, 2022

MOTION TO REOPEN POST-CONVICTION PROCEEDINGS
AND/OR FOR REVIEW UNDER THE
POST-CONVICTION DNA ANALYSIS ACT OF 2001

After 32 years of adamantly asserting his innocence, Oscar Smith
finally has proof that someone else murdered his family. Indeed, he now
has the perpetrator's fingerprints and DNA. Last year Mr. Smith
presented proof in this Court showing that the unknown assailant’s
fingerprints were on the awl that was indisputably used in the murders
for which he was sentenced to death. Ex. 1, Report of Kathleen
Bright--Birnbaum; see Ex. 2, TT Vol. 18, pp. 2566, 2600 (describing the
wounds created by the awl). Mr. Smith also presented new expert palm
print analysis that eviscerated the state’s sole “scientific” proof at his
capital trial—Sergeant Johnny Hunter’s testimony that there was “no
doubt” that the palm print at the murder scene belonged to Smith.
Despite his proof that “the most important piece of evidence presented to
the jury,” was, in the end, junk science, the courts closed their doors to

Mr. Smith. Ex. 3, DA Letter; see Smith v. State, No.



IN THE CRIMINAL COURT FOR DAVIDSON COUNTY,

TENNESSEE AT NASHVILLE
DIVISION II

OSCAR SMITH )
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) No. 89-F-1773
V. ) Capital Case
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STATE OF TENNESSEE )

) EXECUTION DATE:

Respondent ) APRIL 21, 2022

MOTION TO REOPEN POST-CONVICTION PROCEEDINGS
AND/OR FOR REVIEW UNDER THE
POST-CONVICTION DNA ANALYSIS ACT OF 2001

After 32 years of adamantly asserting his innocence, Oscar Smith
finally has proof that someone else murdered his family. Indeed, he now
has the perpetrator’s fingerprints and DNA. Last year Mr. Smith
presented proof in this Court showing that the unknown assailant’s
fingerprints were on the awl that was indisputably used in the murders
for which he was sentenced to death. Ex. 1, Report of Kathleen
Bright--Birnbaum; see Ex. 2, TT Vol. 18, pp. 2566, 2600 (describing the
wounds created by the awl). Mr. Smith also presented new expert palm
print analysis that eviscerated the state’s sole “scientific” proof at his
capital trial—Sergeant Johnny Hunter’s testimony that there was “no
doubt” that the palm print at the murder scene belonged to Smith.
Despite his proof that “the most important piece of evidence presented to
the jury,” was, in the end, junk science, the courts closed their doors to

Mr. Smith. Ex. 3, DA Letter; see Smith v. State, No.



M202101339CCAR3PD, 2022 WL 854438, at *1 (Tenn. Crim. App. Mar.
23, 2022).

Now, as a result of new technological advances in DNA analysis,
Mr. Smith has discovered DNA left behind by the murderer in that
unknown print on the awl. Ex. 4, SERI Report. He files the instant
Motion seeking review and relief, either through the reopening of his
petition for postconviction relief or through a new action under the Post-
Conviction DNA Analysis Act of 2001. The courts must listen now—or in
17 days, Tennessee will execute an innocent man.

I. Factual and Procedural Background

As this Court is aware, Mr. Smith attempted to present proof of his
innocence in July 2021. He filed, on the day relief became available, a
Petition pursuant to the newly-enacted Post-Conviction Fingerprint
Analysis Act of 2021, Tenn. Code Ann. §§ 40-40-403 through 40-40-413.
In support of that Petition, Mr. Smith presented the declaration of
Kathleen Bright-Birnbaum, a pre-eminent fingerprint examiner who
primarily testifies for law enforcement. Ms. Bright-Birnbaum revealed
that the identification of Mr. Smith by then -Sgt. Hunter of the Metro
Police Department was “not supported.”

He also presented the Court with Ms. Bright-Birnbaum’s earlier
analysis, wherein she found that Hunter had made multiple other errors
besides wrongly “identifying” Mr. Smith. See Ex. 1 Bright-Birnbaum
Report. While any error in fingerprint identification is horrifying, it is
hard to evaluate which of Hunter’s errors was most egregious.

First, after mishandling the evidence in Mr. Smith’s case, Hunter

failed to identify his own fingerprint among those collected, intrinsically
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demonstrating incompetence and lack of professionalism. Id. at 12
(identifying latent print #001-01A—which Hunter identified as having
come from the awl and labeled as “N/V” (or no value)—“as having been
made by the Left Ring finger of Officer Hunter beneath the lift tape”); see
U.S. Dep’t of Just., Off. of Just. Programs, Crime Scene Investigation: A
Guide for Law Enforcement 26-28 (2000) (because “handling of physical
evidence is one of the important factors of the investigation,” officers
“shall ensure the effective collection, preservation, packaging, and
transport of evidence” and should prioritize collecting evidence in a
manner that “prevent[s] loss, destruction, or contamination”); 1 Am. Jur.
Trials 555, Locating & Preserving Evidence § 21 (2022 update) (when
picking up objects at a crime scene, the investigating officer must use
“proper methods of moving, marking, packaging, and transporting the
article, with the least possible chance of destroying or contaminating the
evidence it may disclose,” as it is “inexcusable for any investigator to go
to the scene of a crime and handle objects promiscuously, open or close
drawers, or move papers before they have been photographed and
examined for fingerprints”); see id. at § 107 (“In moving an article
suspected of having friction-ridge prints, the investigator should realize
that he cannot handle the item indiscriminately merely because he is
wearing gloves or is using a handkerchief or other fabric. It is true that
this will prevent him from leaving his own prints, but it may also destroy
prints already on the object....Whenever an investigator moves an article
while wearing gloves or using a handkerchief, he should tell the lab
expert that he has done so.”).

Additionally, Hunter then identified Mr. Smith as the murderer
3



based upon a biased and scientifically unsupported palm print analysis
procedure, and he testified to that finding to an absolute certainty. Ex. 5,
Trial Testimony Excerpt at 2010. Identifying the wrong man 1is
particularly horrifying in a capital case, and the harm done to Mr. Smith
cannot be overstated.

Arguably, however, Hunter’s most egregious error was in failing to
realize that he had an identifiable print from the perpetrator on the
murder weapon itself. The perpetrator left a fingerprint on the awl. See,
Ex. 2, TT Medical Examiner Testimony pps. 65,120(describing wounds
inflicted by awl; see also, Ex. 6, Supp. TT of Opening and Closing
Statements at 6 (arguing “[a]nd he had taken three weapons with him, a
.22 pistol, a buck knife, which he carried frequently, and what’s called an
awl, which is like an ice pick, which is a leatherworking tool”).

Hunter collected the perpetrator’s print from the awl, but marked
it as “N/V,”—or, “no value”— indicating that it could not be used for
identification. Ex. 7, Hunter Report (dismissing 30 prints, including that
on the awl, as having “no identifiable value”). As part of federal litigation,
Bright-Birnbaum re-analyzed the prints lifted by Hunter and determined

that Hunter had made 14 errors.! Among the errors was Hunter’s

1 For procedural reasons relating to the scope of the remand from the
Supreme Court of the United States, Mr. Smith’s actual innocence was
not before the federal courts in 2016. Instead, he was constrained to the
development and presentation of claims of ineffective assistance of
counsel and post-conviction counsel under Martinez v. Ryan, 556 U.S. 1

(2012).



determination that the print on the awl, Item 001-01B, had no value. See
id; Ex. 1, Bright-Birnbaum Report at 1-2. In addition to determining that
Mr. Smith did not leave that print on the awl, Bright-Birnbaum found
that Item 001-01B wasidentifiable—that is, enough of the print from the
awl was lifted and preserved to provide sufficient information such that
a comparison could be made. Id. at 2. Despite his compelling claim, the
courts closed their doors to Mr. Smith for procedural reasons. Smith v.
State, No. M202101339CCARS3PD, 2022 WL 854438, at *1 (Tenn. Crim.
App. Mar. 23, 2022).

With his entitlement to relief based on the fingerprint evidence on
appeal,2 Mr. Smith learned that new DNA technology is available.
Though it has been theoretically possible to develop “touch DNA” for
several years, the Applied Biosystems™ GlobalFiler™ PCR
Amplification Kit was not developed until 2012 and did not become
available in most labs until after 2017. Ex.4 at 8, SERI Rep. The fully
continuous probabilistic genotyping software program used for analysis
on the awl, Bullet Proof Sentry, was not available until 2022. /d. That is,
touch DNA was not available until well after Mr. Smith’s trial and
post-conviction proceedings, and the technology used to perform the

touch DNA analysis that supports this Motion was not available until

2 Mr. Smith filed his Application for Permission to Appeal the denial of
his Fingerprint Act petition to the Tennessee Supreme Court pursuant
to Tennessee Rule of Appellate Procedure 11 on March 28, 2022. His
Application remains pending as of the date of this filing.



this year. Ex. 4, SERI Report at 8.3

Upon realizing that Bright-Birnbaum’s analysis showed that the
unknown murderer’s print was on the murder weapon and that new
scientific procedures were available to obtain profiles in such
circumstances, Mr. Smith sought touch DNA analysis of the awl. On
January 19, 2022, this Court, seeing the agreement of the parties,
ordered the release of the awl to Mr. Smith’s DNA analyst. January 19,
2022 Agreed Order. On February 28, 2022, this Court ordered release of
the known samples back to SERI. , 2d Agreed Order. Re-analysis of the
known samples was required because the prior analysis results were not
sufficient for comparison with the new technology used to analyze the
biological material left behind on the awl.

On March 30, 2022, SERI issued a report confirming the presence
of the unknown assailant’s DNA on the murder weapon. Ex. 4, SERI
Report at 4. That is, SERI found an identifiable DNA profile on the
murder weapon and definitively excluded Oscar Smith as the contributor
of that DNA. Id.

The significance of this result cannot be overstated: Oscar Smith

has, using new touch DNA technology, demonstrated that he is not the

3 As noted in the SERI report, the technology used here is so new that he
had to re-examine the “known” specimens previously analyzed in 2016 so
that a scientifically valid comparison could be achieved. Ex. 4, SERI Rep.
at 2 (noting resubmission of items); see also Second DNA Order, February
28, 2022 (releasing the known samples to SERI pursuant to the parties’

agreement).



person who used the awl to kill his family. Unlike other cases, there has
never been any question that this crime was committed by one person.
Indeed, in both opening and closing arguments, the prosecution argued

that Mr. Smith, by himself, committed this crime. Ex. 6, Supp. TT of

(4

Open and-Closing Statements-at4 (“Then-he made the conscious-decision,
when he couldn’t find someone else to do this dirty work for him, that he
would kill.”); id. at 4-8 (arguing that Mr. Smith committed the murders
alone); id. at 62-64 (arguing that “there is only one man” who committed
the crime). Mr. Smith did not kill his family. For 32 years, he has
maintained his innocence and has attempted the nearly impossible task
of proving a negative—that he did not murder anyone. Mr. Smith now
presents this court with new scientific proof of his actual innocence: the
fingerprint and the DNA of the perpetrator. He is entitled to relief.
II. Motion to Reopen Petition for Post-Conviction Relief

Pursuant to Tennessee Code Annotated § 40-30-117, a petitioner
may, in certain circumstances, have his post-conviction petition reopened
by the trial court. One such circumstance is where the petitioner obtains
“new scientific evidence establishing that the petitioner is actually
innocent of the offense or offenses for which the petitioner was
convicted[.]” Tenn. Code Ann. § 40-30-117(a)(2). The petitioner must
allege facts which, if true, would “establish by clear and convincing
evidence that the petitioner is entitled to have the conviction set aside or
the sentence reduced.” Tenn. Code Ann. § 40-30-117(a)(4); Tenn. Code
Ann. § 40-30-117(b) (the factual basis must be supported by affidavit and
“shall be limited to information which, if offered at an evidentiary

hearing, would be admissible through the testimony of the affiant under
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the rules of evidence”).

Based upon the new scientific evidence contained in the SERI
Report, this Court must permit Mr. Smith to reopen his post-conviction
proceedings, and he should be granted an evidentiary hearing. At that
evidentiary hearing, Mr. Smith should be permitted to present all
evidence supporting his actual innocence to meet his burden of showing
that his murder convictions should be set aside or, at a minimum, that
his death sentence should be vacated.

III. Post-Conviction DNA Analysis Act of 2001

The availability of STR technology and DNA testing databases have
produced scores of DNA exonerations in recent years that have been
nothing less than astonishing—both because of the minute traces of
biological material involved and because of the grave errors revealed in
a host of criminal cases where the defendants’ guilt had appeared to be
beyond dispute. The Tennessee legislature, through the Post-Conviction
DNA Analysis Act of 2001, Tenn. Code Ann. § 40-30-301, et seq., (the
“DNA Act”), recognized the importance of granting access to DNA testing
to individuals convicted of serious crimes and review of the integrity of
those convictions in light of the results of such testing. The Act’s
legislative history shows it has two purposes: “to aid in the exoneration
of those who are wrongfully convicted,” and “to aid in identifying the true
perpetrators of the crimes.” Powers v. State, 343 S.W.3d 36, 44, 59 (Tenn.
2011). In recognition of those broad dual goals and the grave but real
danger of wrongful conviction, the Tennessee Supreme Court has
acknowledged that “[t]here is nothing in the Act limiting DNA testing to

only those cases in which there was tenuous evidence supporting the
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jury’s finding of guilt.” Id. at 57.

The DNA Act provides a procedural mechanism whereby convicted
persons in Tennessee can seek exoneration through DNA testing. A
petitioner, may, “at any time, file a petition requesting the forensic DNA
analysis of any evidence that is in the possession or control of the
prosecution, law enforcement, laboratory, or court, and that is related to
the investigation or prosecution that resulted in the judgment of
conviction and that may contain biological evidence.” Tenn. Code Ann.
§ 40-30-303. The Court may order DNA analysis if it finds:

(1) A reasonable probability exists that analysis of the

evidence will produce DNA results that would have rendered

the petitioner’s verdict or sentence more favorable if the

results had been available at the proceeding leading to the

judgment of conviction;

(2) The evidence is still in existence and in such a condition

that DNA analysis may be conducted;

(3) The evidence was never previously subjected to DNA

analysis, or was not subjected to the analysis that is now

requested which could resolve an issue not resolved by
previous analysis; and

(4) The application for analysis is made for the purpose of

demonstrating innocence and not to unreasonably delay the

execution of sentence or administration of justice.
Tenn. Code Ann. § 40-30-305. The testing must be performed by “a
Jaboratory that meets the standards adopted pursuant to the DNA

Identification Act of 1994 (42 U.S.C. § 14131 et seq.).” Tenn. Code Ann.
9



§ 40-30-310. “If the results of the post-conviction DNA analysis are
favorable, the court shall order a hearing[.]” Tenn. Code Ann.
§ 40-30-312.

In this case, the parties agreed to DNA analysis, and the Court
ordered release of the evidence for the purpose of the SERI examination.
Feb. 22, 2022 Order. SERI meets the standards adopted pursuant to the
DNA Identification Act of 1994, as required by Tennessee Code
Annotated § 40-30-310. Ex. 8, SERI Accreditation Certificate. And there
can be no serious doubt that the identification of a DNA profile on a
murder weapon that excludes the condemned and the victims is
“favorable” evidence. See Tenn. Code Ann. § 40-30-312. Thus, SERI’s
identification of the unknown assailant’s DNA on the murder weapon
entitles Mr. Smith to a hearing under the DNA Act.

As outlined above, the DNA Act does not contain a limitations
period. Rather a petitioner may file a petition pursuant to the DNA Act
“at any time,” Tenn. Code Ann. § 40-30-303. A petitioner must
nonetheless make his petition for “the purpose of demonstrating
innocence and not to unreasonably delay the execution of sentence or
administration of justice.” Tenn. Code Ann. § 40-30-305(4) (emphasis
added). While delay of Mr. Smith’s execution could conceivably be
required for this Court to be able to adjudicate Mr. Smith’s entitlement
to relief, Mr. Smith has been doggedly seeking this proof and has brought
it to Court as soon as practicable after obtaining the results. This
application is not driven by a desire to unreasonably delay the execution
of Mr. Smith’s sentence or the administration of justice. Rather, Mr.

Smith seeks to demonstrate what he has maintained from the very
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start—that he is not the perpetrator of this crime.

While there is no case law from Tennessee courts interpreting the
DNA Act’s unreasonable delay provision with respect to capital cases, at
least one court in Texas, interpreting a similar provision of Texas law,
granted a testing request submitted zhe same day a petitioner was set to
be executed. In Pruett v. State, No. AP-77,065, 2017 WL 1245431, at *5
(Tex. Crim. App. Apr. 5, 2017), the court granted the last-minute request
even though it “ha[d] no doubt the request for the proposed DNA testing
was made to delay the execution of sentence” because “although such
delay tactics appear to be unreasonable, it is not clear that they, in fact,
are unreasonable. Although unlikely, it is not impossible to conceive that
there could be exculpatory results].]”

The same logic applies here. This is not a case where a last-minute
claim has been brought based upon long-known facts or where a
petitioner has slept on his rights. See Ramirez v. Collier, --- S. Ct. ----,
2022 WL 867311, at *13 (U.S. Mar. 24, 2022) (citing Gomez v. U.S. Dist.
Ct. for N. Dist. of Cal., 503 U.S. 653, 654 (1992) (per curiam); Gildersleeve
v. New Mexico Mining Co., 161 U.S. 573, 578 (1896)). Rather, Mr. Smith
has steadfastly maintained his innocence and has been attempting to
prove his innocence in Tennessee state court for the better part of a year.
This is instead a case where the development of new law and new
scientific testing and methodology have allowed Mr. Smith—who has
been incarcerated for more than three decades—to obtain new and
previously unavailable facts that prove his innocence. Herrera v. Collins,
506 U.S. 390 (1993) (“I]n a capital case a truly persuasive demonstration

of ‘actual innocence’ made after trial would render the execution of a
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defendant unconstitutionall.]”); see, e.g., House v. Bell, 547 U.S. 518
(2006) (new DNA evidence excluding capital petitioner as source of semen
found in murder victim was “of central importance” where identity was
an issue and where the previous DNA evidence pointing to petitioner was
the sole forensic evidence presented to the jury); Aguirre-Jarquin v.
State, 202 So.3d 785 (Fla. 2016) (ordering new trial and vacating death
sentence for capital petitioner where new DNA evidence showed profile
of alternate perpetrator, supporting petitioner’s trial theory and
persistent protestations of innocence). There is nothing unreasonable
about seeking to use new information to save one’s own life by proving
one’s innocence, no matter when that request is made. The Court should
order a hearing.

IV. Prayer for Relief

Mr. Smith respectfully requests the following:

1. This Court should grant the Motion to Reopen and set this
case for further proceedings.

2. Having shown that the results of the post-conviction DNA
analysis are favorable to Mr. Smith, this Court should order a hearing
pursuant to Section 40-30-312.

4.  Mr. Smith requests any and all process or relief as this Court
deems necessary and appropriate in the interests of justice and to
effectuate the purpose of Tennessee Code Annotated § 40-30-117 and/or
the DNA Act.

12



Respectfully submitted,

AMY D. HARWELL, BPR #18691
Asst. Chief, Capital Habeas Unit

KATHERINE M. DIX, BPR #22778
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General, 226 274 Avenue North, Suite 500, Washington Square,
Nashville, Tennessee, 37201-1649.

Counsel for Oscar Smith
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APPENDIX D

Smith’s Motion For Emergency Temporary
Restraining Order Before the District Court



IN THE UNITED STATES DISTRICT COURT
FOR THE MIDDLE DISTRICT OF TENNESSEE
NASHVILLE DIVISION

OSCAR SMITH

Plaintiff
CAPITAL CASE

V.
No.

BILL LEE, in his official capacity as
Governor of the State of Tennessee

HERBERT SLATERY, in his official capacity
as the Attorney General of the
State of Tennessee

LISA HELTON, in her official capacity
as the Interim Commissioner of the
Tennessee Department of Correction,

EXECUTION SCHEDULED:

APRIL 21, 2022

TONY MAYS, in his official capacity as
Warden, Riverbend Maximum Security
Institution,

N’ N N N N N N N N N Nt N’ N N Nt N N N Nan N N’ Nt

Defendants.

EMERGENCY MOTION AND MEMORANDUM IN SUPPORT FOR
TEMPORARY RESTRAINING ORDER

Plaintiff Oscar Smith respectfully moves this Court for a temporary
restraining order prohibiting Defendants from executing Mr. Smith on April 21,
2022, to afford Mr. Smith time to litigate his Section 1983 lawsuit challenging the
violation of his First and Fourteenth Amendment rights.

J Background

After 32 years of adamantly asserting his innocence, Oscar Smith finally has

proof that someone else murdered his family. Indeed, he now has the perpetrator’s

fingerprints and DNA. Ex. 1, SERI DNA Report. Last year Mr. Smith presented
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proof in state court showing that the unknown assailant’s fingerprints were on the
awl that was indisputably used in the murders for which he was sentenced to death.
Mr. Smith also presented new expert palm print analysis that eviscerated the
state’s sole putatively “scientific” proof at his capital trial—Sergeant Johnny
Hunter’s testimony that there was “no doubt” that the palm print at the murder
scene belonged to Smith. Despite his proof that “the most important piece of
evidence presented to the jury,” was, in the end, junk science, the courts closed their
doors to Mr. Smith. Ex. 10, DA Letter; see Smith v. State, No.
M2021-01339-CCA-R3-PD, 2022 WL 854438, at *1 (Tenn. Crim. App. Mar. 23,
2022).

Now, as a result of new technological advances in DNA analysis, Mr. Smith
has also discovered DNA left behind by the murderer in that unknown print on the
awl. Ex. 1. Though it has been theoretically possible to develop “touch DNA” for
several years, the Applied Biosystems™ GlobalFiler™ PCR Amplification Kit was not
developed until 2012 and did not become available in most labs until after 2017. Id.
at 8. The fully continuous probabilistic genotyping software program used for
analysis of the DNA mixture on the awl, Bullet Proof Sentry, was not available until
2022. Id. That is, touch DNA was not available until well after Mr. Smith’s trial and
post-conviction proceedings, and the technology used to isolate the assailant’s DNA
from the victim’s blood on the awl was not available until this year. Id.

On March 30, 2022, SERI issued a report confirming the presence of the

unknown assailant’s DNA on the murder weapon. Id. at 4. That is, SERI found an

2
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identifiable DNA profile on the murder weapon and definitively excluded Oscar Smith
as the contributor of that DNA. Id.

The significance of this result cannot be overstated: Oscar Smith has, using
new touch DNA technology, demonstrated that he is not the person who used the awl
to kill his family. Unlike other cases, there has never been any question that this
crime was committed by one person. Indeed, in both opening and closing arguments,
the prosecution argued that Mr. Smith, by himself, committed this crime. Mr. Smith
did not kill his family. For 32 years, he has maintained his innocence and has
attempted the nearly impossible task of proving a negative—that he did not murder
anyone.

Mr. Smith immediately sought to present Tennessee’s courts with his new
scientific proof of his actual innocence: the fingerprint and the DNA of the
perpetrator. On April 4, 2022, just days after receiving the SERI report, Mr. Smith
filed his Motion to Reopen Post-Conviction Proceedings and/or for Review Under the
Post-Conviction DNA Analysis Act of 2001, pursuant to Tennessee Code Annotated
§ 40-30-117 and § 40-30-301, et seq. Ex. 2, Smith DNA Motion & Petition. In less than
two weeks, and without the benefit of a response from the State, let alone an
evidentiary hearing, every level of Tennessee’s courts rejected his attempts to have
his evidence of actual innocence meaningfully considered prior to his execution. Ex.
3, Apr. 11, 2022 criminal court Order denying Smith DNA Motion & Petition; Ex. 4,
Apr. 11, 2022 motion to reconsider; Ex. 5, Apr. 12, 2022 criminal court Order denying

Smith Motion to reconsider; Ex. 6, April 12, 2022 Motion for Expedited Briefing; Ex.

3
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7, Apr. 13, 2022 Application for Permission to Appeal to the CCA; Ex. 8, Apr. 14, 2022
CCA Order Denying Permission to Appeal; Ex. 9, Apr. 18, 2022 Tennessee Supreme
Court Order Denying Application for Permission to Appeal.

Mr. Smith has now filed suit in this Court, seeking redress for the State’s
denial of his rights to due process and access to courts under the First and Fourteenth
Amendments to the U.S. Constitution. He files the instant request for injunctive relief
contemporaneous therewith, to prevent the State of Tennessee from executing an
innocent man before such claims can be fully presented and considered on the merits.
This Court should take action to prevent this case from becoming moot pursuant to
the Court’s authority under Article III of the United States Constitution, 42 U.S.C. §
1983, and 28 U.S.C. § 1651(a) (All Writs Act).!

II. Standard for Temporary Restraining Order

In determining whether to issue a temporary restraining order pursuant to
Rule 65 of the Federal Rules of Civil Procedure, this Court is to consider: (1) Mr.
Smith’s likelihood of success on the merits; (2) whether Mr. Smith may suffer
irreparable harm absent the injunction; (3) whether granting the injunction will
cause substantial harm to others; and (4) the impact of the injunction on the public
interest. Abney v. Amgen, Inc., 443 F.3d 540, 546 (6th Cir. 2006). When determining
whether to issue a temporary restraining order (“TR0O”), a threat of an immediate,
irreparable harm must be present. Fed. R. Civ. P. 65(b)(1)(A) (requiring a court to

examine, on application for a TRO, whether “specific facts in an affidavit or a

1 This motion is being filed under extreme exigency. Counsel for the Defendants are being served via
email as of the time of this filing.

4
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verified complaint clearly show that immediate and irreparable injury, loss, or
damage will result to the movant”); Cunningham v. First Class Vacations, Inc., No.
3:16-cv-2285, 2019 WL 1306214, at *1 (M.D. Tenn. Jan. 11, 2019).

Alternatively, the Sixth Circuit permits a district court, in its discretion, to
grant a preliminary injunction or temporary restraining order “even where the
plaintiff fails to show a strong or substantial probability of ultimate success on the
merits of his claim, but where he at least shows serious questions going to the
merits and irreparable harm which decidedly outweighs any potential harm to the
defendant if an injunction is issued.” Friendship Materials, Inc. v. Mich. Brick, Inc.,
679 F.2d 100, 105 (6th Cir. 1982). In other words, “[a]ll four factors are not
prerequisites but are interconnected considerations that must be balanced
together.” Coal. to Def. Affirmative Action v. Granholm, 473 F.3d 237, 244 (6th Cir.
2006) (citing Mich. Coal. of Radioactive Material Users, Inc. v. Griepentrog, 945 F.2d
150, 1563 (6th Cir. 1991)).

Because the same general analytical framework applies to both temporary
restraining orders and preliminary injunctions, Mr. Smith relies on cases involving
both types of relief.

III. Analysis
a. Likelihood of Success on the Merits

Mr. Smith has filed a two-count complaint containing the following claims:

(1) a Fourteenth Amendment claim concerning the denial of procedural due process

and (2) a First Amendment claim concerning the denial of his meaningful access to

5
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the courts. Mr. Smith has a cause of action to assert both claims through 42 U.S.C.
§ 1983. For the reasons stated below, Mr. Smith is likely to succeed on the merits of

both constitutional claims.

1) Mr. Smith is Likely to Show He was Denied Procedural
Due Process

Mr. Smith raises a facial challenge to the constitutionality of the Tennessee
DNA statute. A state’s procedures for DNA testing are constitutionally inadequate
when they “offend[] some principle of justice so rooted in the traditions and
conscience of our people as to be ranked as fundamental, [or] transgresses any
recognized principle of fundamental fairness in operation.” Dist. Atty’s Off. for Third
Jud. Dist. v. Osborne, 557 U.S. 52, 69 (2009) (quoting Medina v. Cal., 505 U.S. 437
(1992)).

The United States Supreme Court has recognized a constitutionally protected
liberty interest in access to post-conviction relief and that a convicted state prisoner
may bring a Section 1983 action on the basis that he or she was denied due process
in seeking access to such post-conviction relief. See Skinner v. Switzer, 562 U.S. 521
(2011). A state’s procedures for DNA testing are constitutionally inadequate when
they “offend[] some principle of justice so rooted in the traditions and conscience of
our people as to be ranked as fundamental, [or] transgresses any recognized
principle of fundamental fairness in operation.” Dist. Atty’s Off. for Third Jud. Dist.
v. Osborne, 557 U.S. 52, 69 (2009) (quoting Medina v. Cal., 505 U.S. 437 (1992)).

Tennessee recognizes the right to present a substantive claim of actual

innocence. Dellinger v. State, 279 S.W.3d 282, 290-91 (Tenn. 2009). The DNA Act

6
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provides that a person with favorable DNA results has the right to a hearing to seek
release from conviction. Tenn. Code Ann. § 40-30-312 (“If the results of the post-
conviction DNA analysis are favorable, the court shall order a hearing . . . .”). When
a state law creates a liberty interest, such as the DNA Act, the state’s procedures
must comport with due process. Evitts v. Lucey, 469 U.S. 387, 401 (1985); see also
Est. of Alley v. State, No. W2019-02046-CCA-R3-PC, 2021 WL 1828501, at *20
(Tenn. Crim. App. May 7, 2021), appeal denied (Sept. 22, 2021) (noting that the
DNA Act creates a liberty interest). Likewise, when a state creates a judicial
remedy, access to that remedy must be fairly afforded. See Bounds v. Smith, 430
U.S. 817, 822 (1977). A statutory scheme providing access to post-conviction relief
(such as the DNA Act) creates both a liberty interest and a judicial remedy. State
procedures to access such relief must not, in their operation, offend principles of
justice or fundamental fairness.

The Tennessee courts’ interpretation of the DNA Act and Motion to Reopen
statute have placed insurmountable roadblocks to Plaintiff, rendering those
statutes essentially unavailable to him, in violation of his procedural due process
rights.2 Specifically, the court has read into Tennessee law a rule that petitioners
may not access the court if “extensive evidence” of their guilt was introduced at

trial, even where DNA evidence is favorable. This is an impossibly high bar.? Every

2 The criminal court’s decision is the last reasoned decision and so, presumably, 1s
also the opinion of the Tennessee Supreme Court.

3 See House v. Bell, 311 F.3d 767, 777 (6th Cir. 2002) (certifying a question to the
Tennessee Supreme Court as to whether “Tennessee law require[d] a new trial

7
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capital defendant was convicted because the jury found the evidence presented was
sufficient to warrant death. And every state has passed a post-conviction DNA
statute precisely because they recognize the significance of DNA evidence and its
ability to cause a “strong case” to “evaporate[].” See United States v. Fasano, 577
F.3d 572, 578 (5th Cir. 2009). The Tennessee courts’ interpretation of the DNA Act
ignores the reality that hundreds of people have been exonerated by DNA after
having been convicted based on proof that a jury found compelling “beyond a
reasonable doubt.” See Innocence Project, DNA Exonerations in the United States,
https://innocenceproject.org/dna-exonerations-in-the-united-states/ (last visited Apr.
18, 2022).

Tennessee courts are required to presume that DNA results are exculpatory,
and it is difficult to imagine evidence more exculpatory than confirmation that
another individual’'s DNA was found—mixed with the victim’s blood—on the
murder weapon. By denying Mr. Smith’s request for relief under the statutes based
on a finding that there was “extensive evidence” against him, the court created an
unconstitutional hurdle that renders the statutes toothless and ensures that

petitioners cannot vindicate their liberty interests.

when newly discovered evidence of actual innocence, a significant part of which is in
the form of DNA evidence which could not be discovered at the time of trial, creates
a serious question or doubt that the defendant is guilty of first degree murder?”);
House v. Bell, Case Nos. 08-5646/08-6155/08-5807, R. 403 (6th Cir. 2009) (noting the
voluntary dismissal of the state’s appeal of the conditional grant of habeas corpus
based upon Mr. House’s DNA proof).

8
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The purpose of the DNA Act is thwarted by preclusion of access to
evidentiary hearings and other post-conviction procedures and relief. Where the
legislature enacted the statute to allow procedures by which an individual could
prove their innocence and be released from custody and/or sentence of death, it is
fundamentally unfair to petitioners, such as Plaintiff, to have impossible burdens
placed upon them. Specifically, when petitioners, such as plaintiff, are denied
process even with strong favorable proof, such as the DNA of an unknown person on
the murder weapon, the DNA Act is applied in a manner that violates due process
of law.

The Tennessee courts have similarly imposed an unconstitutional barrier
upon Plaintiff by reading the Motion to Reopen statute as requiring a Plaintiff to
satisfy, at the pleading stage, a standard wherein he was required to demonstrate
his innocence by “clear and convincing evidence.” Contrary to the construction of the
Tennessee courts in this matter, the Motion to Reopen statute does not place such a
tall burden upon a petitioner. The relevant section of this statute requires a
petitioner to present a colorable claim of new scientific evidence of actual innocence
and requires a court to assume all facts in the claim will be proven as true at a
subsequent hearing. Tenn. Code Ann. § 40-30-117(a)(2), (4); Tenn. S. Ct. R. 28 § 6
(B)(2) (requiring the post-conviction court to “determine whether the petition states
a colorable claim”); Howell v. State, 151 S.W.3d 450 (Tenn. 2004).

In the instant case, Plaintiff unquestionably identified a theory of innocence:

he presented an alibi defense at trial and has always maintained that an alternate

9
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suspect committed the murders. Plaintiff's new DNA analysis evidence is
unquestionably new scientific evidence. The exclusion of Plaintiff as the source of
the DNA on the murder weapon and the presence of an unknown suspect’s DNA is
unquestionably favorable. Such evidence strongly supports Plaintiff's theory of
innocence and shows a “reasonable probability” of a more favorable verdict or
sentence had the jury known about this evidence.

The impossible burden placed on Plaintiff by virtue of the construction of
these two statutes by the Tennessee courts is fundamentally unfair and violates his
right to due process of law.

2) Mr. Smith is Likely to Show He was Denied Access to
the Courts

The Tennessee Courts have closed their doors to Mr. Smith. Because he has a
liberty interest in the adjudication of his DNA Action, he is likely to prevail on the
merits of his claim that he has been denied access to the courts. As this Court
knows, a plaintiff with a nonfrivolous legal claim has the constitutional right to
bring that claim to a court of law. Christopher v. Harbury, 536 U.S. 403, 415 (2002).
This right of access to the courts finds support in several parts of the United States
Constitution, including the First Amendment Petition Clause. Id. at n.12.

A prisoner may “have a liberty interest in demonstrating his innocence with
new evidence under state law” and the state's procedures must afford adequate
access to information to vindicate that state's right to post-conviction
relief. Osborne, 557 U.S. at 68-69, 72. When a state law creates a liberty interest,

such as the Post-Conviction DNA Act, the state’s procedures must comport with due
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process. Evitts v. Lucey, 469 U.S. 387, 401 (1985); see also Est. of Alley v. State, No.
W2019-02046-CCA-R3-PC, 2021 WL 1828501, at *20 (Tenn. Crim. App. May 7,
2021), perm. app. denied (Sept. 22, 2021) (noting that the DNA Act creates a liberty
interest). Likewise, when a state creates a judicial remedy, access to that remedy
must be fairly afforded. See Bounds v. Smith, 430 U.S. 817, 822 (1977). A statutory
scheme providing access to post-conviction relief is both a liberty interest and a
judicial remedy. State procedures to access such relief must not, in their operation,
offend principles of justice or fundamental fairness.

Tennessee recognizes the right to present a substantive claim of actual
innocence. Dellinger v. State, 279 S.W.3d 282, 290-91 (Tenn. 2009); Tenn. Code
Ann. §§ 40-30-301, et seq. Tennessee law provides that a person with favorable DNA
results has the right to a hearing to seek release from conviction. Tenn. Code Ann.
§ 40-30-312 (“If the results of the post-conviction DNA analysis are favorable, the
court shall order a hearing . . . .”). The Tennessee courts have recognized that the
purpose of the DNA Act is to “exonerate the wrongfully convicted who are still
imprisoned” and to “identify the true perpetrators of their crimes.” Powers v. State,
343 S.W.3d 36, 51 (Tenn. 2011); see also Est. of Alley v. State, No.
W2019-02046-CCA-R3-PC, 2021 WL 1828501, at *13 (Tenn. Crim. App. May 7,
2021), perm. app. denied (Sept. 22, 2021) (noting the legislative history indicates the
two-fold intent of the legislature).

Mr. Smith has proof of his actual innocence in the form of the DNA of the

actual perpetrator on the murder weapon. Ex. 1, SERI Report. New DNA
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technology released for use earlier this year made it possible to isolate the
perpetrator’s DNA from the victim’s blood on the awl found at the scene of the
crime. This never-before-available, cutting-edge DNA technology affirmatively and
definitively eliminates Mr. Smith as the source of the DNA on the murder weapon.
Despite this proof—and the state courts’ acceptance of its veracity—the state courts
have refused to give Mr. Smith a forum for the adjudication of his claim. See, Ex. 3
Op. at 10 (“[I]n this case the Court has no reason to doubt that SERI’s testing of the
touch DNA obtained from the crime scene awl revealed a profile that was,
conclusively, not that of Mr. Smith . . .”). Despite the state courts’ acceptance of the
new scientific evidence, the courts refused to give Mr. Smith a hearing on the merits
of his claim of actual innocence. Id.

The Tennessee courts have denied Mr. Smith an adjudication on the merits of
his claim, because the courts have read into the DNA Act a rule that petitioners
may not access the courts if “extensive evidence” of their guilt was introduced at
trial. This interpretation of the DNA Act flies in the fact of reality: some 375 people
have been exonerated by DNA evidence to date—each of them having previously
been convicted based on proof that a jury found compelling “beyond a reasonable
doubt.” See Innocence Project, DNA Exonerations in the United States,
https://innocenceproject.org/dna-exonerations-in-the-united-states/ (last visited Apr.
18, 2022). Multiple exonerations have occurred despite evidence even more

compelling that that introduced at trial against Mr. Smith.
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For instance, Clemente Aguirre-Jarquin was convicted of a 2004 double-
homicide of his neighbor where 64 of 67 bloody shoeprints matched Aguirre-
Jarquin, his fingerprint was on the murder weapon, and the police found clothes
hidden in his apartment that were covered in the victim’s blood. Nevertheless,
Aquirre-Jarquin was exonerated a decade later with new scientific evidence
pointing to the true killer. See Innocence Project, Clemente Aguirre-Jarquin
Released After Prosecution Dismisses Charges,
https://innocenceproject.org/cases/clemente-aguirre-jarquin/ (last visited April 18,
2022). In Rochester, New York, Douglas Warney was convicted of a murder that
occurred in 1996. The victim was found dead in his home, stabbed 19 times in the
neck and chest. The day after the crime, Warney called the police to provide
information about the murder. Warney admitted to being at the scene, and
subsequently provided a detailed confession to the crime which contained key non-
public facts that only the killer would know: including what the victim was wearing,
that the victim was cooking chicken, and that the killer cut himself with a knife and
wiped the blood with a tissue in the bathroom. See Warney v. State, 947 N.E.2d
639,641 (N.Y. 2011). Warney requested testing for the purpose of comparing his
DNA to the crime scene evidence and a search any unknown profile obtained in the
DNA database to determine if it matched a known individual. Prosecutors opposed
testing arguing the strength of the State's trial proof, and that the testing request
was speculative, based on “a drawn-out kind of sequence of if, if, if.” Yet that is

exactly what happened. STR DNA testing on the victim's fingernails and blood from
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the crime scene (on a towel and tissues) excluded Warney. The profile was entered
into CODIS and matched an inmate who was serving a life sentence for a series of
burglary and stabbing offenses involving a very similar modus operandi, who had
no connection to Warney, and when questioned admitted that he alone had
committed the crime. Warney’s conviction was vacated upon a joint motion by the
State and his lawyers at the Innocence Project. Warney, 947 N.E.2d at 645-46; see
also Innocence Project, Douglas Warney Released After Post-Conviction DNA
Testing Excluded Him from the Crime Scene,
https://innocenceproject.org/cases/douglas-warney/ (last visited April 18, 2022).
Indeed, every capital defendant was convicted because the jury found the
evidence presented was sufficient to warrant death. And every state has passed a
post-conviction DNA statute precisely because they recognize the significance of
DNA evidence and its ability to cause a “strong case” to “evaporate[].” See United
States v. Fasano, 577 F.3d 572, 578 (5th Cir. 2009). Tennessee courts are required
to presume that DNA results are exculpatory, and it is difficult to imagine evidence
more exculpatory than confirmation that another individual’s blood was found on
the murder weapon. By denying Mr. Smith’s request for relief under the statutes
based on a finding that there was “extensive evidence” against him, the court
created an unconstitutional hurdle that renders the statutes toothless and ensures

that petitioners cannot vindicate their liberty interests.
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b. Irreparable Harm
“Perhaps the single most important prerequisite for the issuance of a
preliminary injunction is a demonstration that if it is not granted the applicant is
likely to suffer irreparable harm before a decision on the merits can be rendered.”
Wright & Miller, Federal Practice and Procedure § 2948.1. Moreover, when the
party seeking the injunction has a full and adequate remedy at law, the harm is not
irreparable. See Fort v. Dixie Oil Co., 95 S.W.2d 931, 932 (Tenn. 1936). Defendants
will execute Mr. Smith if the Court does not grant a TRO. Execution is the ultimate
irreparable harm, and Mr. Smith has no adequate remedy at law for a wrongful
execution. This requirement is satisfied.
c. Substantial Harm to Others
The only hardship a TRO would work against Defendants would be a delay in
Mr. Smith’s scheduled execution. Mr. Smith took immediate steps to challenge the
DNA evidence in his case, and he has now sought relief well in advance of his
execution. See Ex. 3 at 9-10 (“[T]his Court has no reason to believe the timing
results from an attempt to ‘unreasonably delay the execution of sentence or
administration of justice,” as contemplated in T.C.A. sections 40-30-404(4) and
40-30-405(4).”). Without a TRO, Mr. Smith—who has a legitimate claim of his
actual innocence—stands to be executed. The equities favor a TRO in this case.
d. Public Interest
“[I]t is always in the public interest to prevent violation of a party’s

constitutional rights.” G & V Lounge, Inc. v. Mich. Liquor Control Comm’n, 23 F.3d
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1071, 1079 (6th Cir. 1994). Here, it is in the public interest to ensure that Mr.
Smith receives a full review of the DNA evidence in his case. Defendants would
likely respond that the public interest favors timely execution of criminal
judgments. While that may be true in general, the public interest does not favor the
execution of an innocent man.
IV. Conclusion
For the reasons set forth above, and those stated in the complaint, plaintiff,
Oscar Smith prays the court will:
1) conduct an emergency hearing on this motion;
2) issue a temporary restraining order and/or preliminary injunction restraining
defendants from executing plaintiff pending further proceedings on his

complaint.

Respectfully submitted,

AMY D. HARWELL, BPR #18691
Asst. Chief, Capital Habeas Unit

KATHERINE M. DIX, BPR #22778
Asst. Federal Public Defender

FEDERAL PUBLIC DEFENDER
FOR THE MIDDLE DISTRICT OF
TENNESSEE

810 Broadway, Suite 200
Nashville, TN 37203
Phone: (615) 736-5047
Fax: (615) 736-5265

BY: /s/ Amy D. Harwell
Counsel for Oscar Smith
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Smith’s Trial Transcript
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Q Okay. Did Lhey have any children by
thal marriage?

They had lwin boys.

Whal are their names?

ChrislLopher and Casey.

Okay. How old are Lhey?

0O > O

They just Lurned three, and thal wdas in
December, I guess. They're Lhree and a half. '

Q What name did everyone in your Lamily
¢all Mr. Smith by?

A Frank.

Q Okay. Did you ever know him by any
olher [irsl name Lhan_ Frank?

A No.

Q Is thal whal Judy SmiLh and Chad

and Jason Burnetl called hiwm?

A Yes, sir.

Q Did you personally ever hear Mr. Swilh
make any Lhredls againsl your daughter or Chad and
Jdson Burnell?

A on -- jusl a couple of weekévbefore, it
was Lwo or Lhree weeks, I can'tl recall the exacl Lime
{rame Lhere, aboul Lwo or Lhree weeks before thal, he
came Lo Che house. He wds supposed Lo pick up Lhe

Lwing and Judy was nol Lhere. And he said, "You Lell
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Judy Lhal I've been playing wilh her with kid gloves,

bul now Lhe gloves dre coming off€.

One olLher occasion al Lheir house, he

had said if she ever left him Lhal she -- thal he would
kill her.
Q Prior Lo her death, during the period

Lhal she wds sepdarated [rom Mr. Smith, did she ever

express Lear Lor hersell and her children L[rom danybody?

A Yes, she did.

Q Who was Lhal, please, sir?

A From Frank.

Q Aftler your ddughter moved Lo Lulie

Streel, who provided all Lhe furnishings for Lhe house

Lhere?
A When she lefl, she didn'l hdve anylhing,
so my wifle and I and her brolhers -- her brother and

sisler—in-law and several members of Lhe Lamily and
[riends provided whalever she had. She did buy a4
couple of small things, 4 couple of beds and it seemed

like anolher item or Lwo, bult mosl of il was all
Vi

provided by Camily and friends. _

Q Was Mr. Smilh allowed vigitalion with

Lthe Lwins alter Lhe separalion, pending the divorce?

A Yes, il was on weekends.
Q And —-—
A And I'm nol —-
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A
Q
voices on
A
Q
voice was
A
grandson,
Q
voice was

A

istened LoO?

Lhatl

Yes, sir.
Was that Lhe tape you listened Lo?
Yes, sir.

How can you Lell Lhal's Lhe Lape you

I pal my initials on il.
Were you able Lo identify any of Lhe
particular Lape?

Yeu, T was.

Okay. Were you able Lo idenlify whose

making Lhe call?

I{ wds Lhe younger son, younger

Jason, was making Lhe call.

Okay. Were you able Lo delermine whose

in Lthe background?

Yes, Lhal was Lhe older one, Chad.

GEN. THURMAN: If Lhe Court; please, I'm

going Lo ask [or identificalion purposes only il be

made an exhibil Lo his leslimony.

THE COURT: Okay.
GEN. THURMAN: Thal il be Exhibil No.

THE COURT: It will be No. 1 for

identificalion Lo Mr. Robirds' Leslimony.
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A Yes, I did.

Q How long had Lhey lived al that
particular address?

A They moved Lhere around wid—-July.
Q Did you know Lhe defendant, Oscar

Franklin Swilh?

A Yes, I did.
Q How loang had you known Mr. Swilh?
A Since jusl prior Lo Lheir marridge.

I think 1985.

Q Okay. So Lhey were married in 1985; is

thal correcl?

A (No response.)

Q Whal name did Judy and her sons call Mr.
Swilh?

A Frank.

Q Everybody in Lhe family called him that?
A Yes.

Q Whal was Lhe status of Lhe marrciage

belween Lhe Smiths at Lhe Lime of your sister's dealh?

A They were geparaled, going Lhrough

divorce proceedings.
Q Do you know Lhe date of the separalion?

A In June. I'm nol sure of Lhe exacl day.
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Q Oon the day Lhal they did, in facl,
geparale did you receive a call from any persorn?

A Yes, my nephew Chad called Lo my
molher's house dand needed someone Lo come oul Lhere

right away Lo pick Chem up.

Q Did you respond Lo Lhatl partlicular call?
A I did.
Q Okay. How long did il Lake you Lo gel

to where Lhey requested you Lo come?

A Aboul 30 minules.

Q and did you, in fact, Lind Judy Smith
and her sons, Chad and Jason Burnetl?

A Yes, I did.

Q And how far were Lhey frowm Lhe trailer
where Lhey had been living?

A They were one —— aboul one mile from Lhe
Lrailer, walking down Lhe road.

Q Okay. How were Lhey acling when you

glopped Lo Lalk Lo Lhem?

A They were all very nervous Lo the poinl
o[ hysterical, all of them Lalking al once.. Il wds
hard Lo gel Lhem Lo calm down ennough Lo tell whal had

happened and whal was going on.

Q Were you able Lo gel Lhem calmed dowrn
enough where Lhey could tell you whal had happened?
A Yes, Lhey did.
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Q Okay. And whalt did Lhey tell you
happened?

A My sisler was saying Lhal they had been
in an argumenl, and it had escalated. Frank and Jdson
had gollen into a fight. He had been Lrying —- he had
—— Frank was klcking Jason's legs dand was Lrying Lo
kick him in the groin, then ended up biting him on Lhe
back. Il escalated [rom Lhere. He told Lhem Lo gel
oul, had got a gun oul, had put il Lo Jason's head.
They had gone outside. He shol the gun out in Lthe air.
He Lold thew Lo jusl gel oul. And Lhey all left. She
was trying Lo gel -— she did get her purse, bul Lhal
wayg all Lheir belongings Lhal Lhey —-— gshe was able Lo
get. He told her not Lo gel Lhe car or try Lo gel Lhe
kids or he would kill 'em. And if she Look oul 4
warranl or broughl Lthe police up Llhere, thal he would
kill Lhenm.

Q Where did you Lake Lhem whern you gol

them back Lo Nashville?

A When we gol back Lo Nashville?
Q Yes, md'dm.
A We didn'l aclually come back Lo

Nashville. First, we weal Lo a phone up in Lhe

Springfield ared.
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Q I understand Lhal, but afler you leflL
Lhe Springfield area where did you Lake Lhem later Lhat
day?

A We Cirst wenl Lo Lhe phone, trying Lo
call Lhe Crislis Cenlter Lo find a shelter for ballered
women Lhat she could go Lo. We were unsuccessful. All
the shellers were [ull, so I did take her over Lo my
slsler-in-law's house and my brother's house.

Q And how long did Lhey slay there? 5
A They slayed Lhere only one night. Then
Lhey came over Lo my parenls' house and stayed. They
slayed approximalely Lhree weeks.

Q Okay. Did Lhey have anything other Lthan
Lhe clolhes on their back al Lhat time?

A No, Lhey did nol.

Q Where did Lhey wove when they lefl your
parents'?

A To Lulie Slreel.

Q Okay. And during Lhis period of Lime of
geparalion, did your gisler ever express [ear from dny
one person for her life and her childrens' lives?

a Only from Frank.

Q pid you personally ever hear any Lhreals
made by Mr. Smith Lo your gister or her sons?

A No, nol direct threals.
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Q Did you ever know Oscar Frank Smith Lo
carry any Lype of weapons?

A Yes, he always had a xnife on his bell,
a case knife.

Q You're saying a case knife. What kind
of 4 knife are you talking aboul?

A Folding knife with a blade aboutl Lhal
long (indicating with hands), about Lwo Lo Lhree inches
long, Llhe wide blade.

Q And Lhen in August of 1989, did your
gsisler have dn occasion Lo go buck Lo recover soue

clolhes and other items?

A Yes, she did. -

Q pid you see her after she had done Lhal?
A Yes, I did.

Q Where was thal, please?

A AL wy wolher's house.

Q Did you observe her condiltion al thal
Lime?

A Yes, she was very confused, in shock,
very -- almost down --— downgraded or feeli;g really
bad, moslly in shock. She really didn'l —- wasn'l

hysterical, bul she wdas 80 €lat it was jusl hard Lo ——

hard Lo explain how she was.
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0 Okdy. Were you able Lo identifly Lhe
voice of Lhe person who was dclually on Lhe phone
asking for assislance?

A Yeg, I was. Il wayg Jasoun Burnetl, my
oldest nephew, I medn my youngesl nephew.

Q Were you dble Lo idenlify Lhe voice in

the background?

A Yes, I was. IL was ——

Q And who was Lhal, please?

A IL was Chad Burmell.

Q Okay. Were you familiar with your

gisler's handwriling?

A Yes.

(Pause in Lhe proceedings while
Gen. Thurman shows documenls

Lo deflfense counsel.)

Q (By Gen. Thurman) Okay. Lel me hand

you these sheels of pdper.

(Documenl handed to Lhe wilness.)

Q (By Geri. Thurman) Can you identify the

writing on Lthal piece of paper?
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A This is just a photograph of the [ront
door as we saw il when we walked on the steps. I

assume Lhalt would be called Lhe porch, the [ront porch.

Q And Lhat is where located on Lhe
diagram?
A Thal is Lhis localion here (indicaling

on diagram).

Q And you enlered Lhrough the front door?
A We entered through Lhe froant door. We
checked. There was o {orcible entry atl Lhe front
door.

Q When you say "no forcible entry," whal
does Lhalt Lerm mean? -~

A Thal means Lhat it didn'l appedr Lhatl
anyone had broken in the house, Lhe door wdas open. and
the lock was unlocked.

This nexl pholograph is what we saw when
we walked in the [roanl door, looking back down Lhe
hallway in a north direction. You cadn see the debris,
some of the debris, a belt, which is indicated in the
diagram. And you can see Lhe bafhroom at Lhe very back
of the house. You can also see some bags of clothing,
which was nol indicaled on Lhe diagram, because we
didn'L feel like Lhal was significant just to put on 4
diggram.
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arm had been at one Lime. The blood had Lranslerred
{rowm her arm Lo her blouse.

There was also something on the bed thatl
we noliced immediately. And il was an impression made
by a palm print, made by a person's hand. And it was
4l Lhis location right here (indicating on photograph) .
Q You have noted thal localion over here
(lndicating on diagram)?

That's correcl.
All right.
We apparenlly —-

Whal were you -—-

I o o S

We agssumed thal palm print was made in

blood al thal lime.

Q Okay. Now, what —-
A Okay .
Q If you would, just poinl oul whal other

observations did you have in that room?

A Af{ler exawining that particular body,
wilthoul touching her or moving anything around, we
decided —— I looked Lo Lhe left apd saw Lhe viclim's
youngest son laying on Lhe [loor al the end of Lhat
bed. He was lying in approximately Lhe sae position
Lhal you see him in the diagram.

Somelhing unusual or something brought
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(Gen. Blackburn holds up
photograph for the jury

to see.)

(Gen. Blackburn hands
the wiltnesgs another

photograph.)

THE WITNESS: This is also sitlting
somewhere right behind Jason and like right close Lo
the healter. And il's 4 disposable diaper box. aAnd Lhe
reason Lhal Lhis was photographed, one reason was Lthatl
it did have blood splatter on iL, indicating it was d
forcible splalier, which we would explain later. And
also, if you look down into the box, you'll see 4
yellow —- I mean & brown cotlton glove Lhal was found.
It was a lefthand glove.

Q (By Gen. Blackburn} Where on -- where

in Lthis photograph was the blood?

A The blood splaller ilself was on Lhe
box. |

Q Where's Lhe glove?

A The glove is inside the box.

Q Right —- is Lhal --
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A The dark area is Lhe blood itself. TIt's
very difficult Lo see from thal angle.

Q And that was found --

A That was found right behind Jason,

belween Jason and the healter thal you saw Lhe blood on.

(Gen. Blackburn holds up
photograph for Lhe jury

Lo see.)

(Gen. Blackburn hands
the wilness another

photograph.)

THE WITNESS: Okay. Thisg ig Lhe bedroom
—— Lhis is going Lo be Lhe den across Lhe hall. I've
indicaled il as a den. After leaving Lhis particular
room, I wenl oul into Lhe hall, along wilh Sergeant
Roberl Moore, wenl in this room.

And lhis is photographs of thal room.
This is photographed back in iLhe -direction that I came.
in. This pholograph was to depict, first of a2ll, the

jocation. And secondly, il was Lo depict the localion

of 4 live round, a live carlridge, a .22 caliber

cariridge Lhal was found. The carlridge is, of course,
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THE WITNESS: This is another angle
showing the table leg, also gshowing Lhe awl Lhal's
lying on a paper sack, which I didn't show in Lthat
pholograph. An awl is gimilar Lo an ice pick,
somelimes used in leather work, I believe, a tennis
racquel laying here, pizza boxes (holding up
photograph). There is also something we noliced that
may be —- mighi be of some gignificance, was a --
someone had prepared some food. It was on Lhe counter.
There was only one bile thal had been outl of itL. That

food was a piece of pi¢za and also 4 bologna sandwich.

(Genn. Blackburn holds up
photograph for the jury

Lo see.)

(Gen. Blackburn hands
Lhe wilness danother

pholograph.)

THE WITNESS: This is just another
angle, showing jusl & Lable as it was Lurned over,
showing the blood splatler on it. Large spols of blood
splatter like Lhal is usually very low velocity coming
from a wound Lhal's bleeding quitle a bil.

1962




10

11

12

13

14

i5

16

17

18

19

20

21

22

23

24

25

There was also a pen beside it. There was\a pair of
blue ‘jeans lying on the floor beside the bed. And if I
remember correctly, there was I.D. belonging Lo Chad

ingide the pockels.

(Gen. Blackburn holds up
photograph for Lhe jury

Lo see.)

(Gen. Blackburn hands
the wilness anolher

photograph.)

THE WITNESS: OKkay. This is another
photograph in Chad's room. This is Lhe back dootr of
Lhe house. There's only two doors Lo the house, Lhe
front door Lhat we come in, and this is the back door.
Again, we examined Lhe back door for [orced entry, and
we didn't find any. In other words, the door hadn'l
been pried thal wve could tell or kicked in.

Q (By Gen. Blackburn) Okay. And thal is

al Lhis localion right here (indicating on diagfam)?

A Thal's correcl.

Q so the only doors Lo L{he house would be

one Lhrough Chad's room and Lthe other Lhrough the front

door?
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consistenl with arterial bleeding here, which is a
large quanlity of blood. The small blood splalters
here on Lhis was cast-of[ splallers. And Lhere was
algo a small splatier of blood here.

A bullelt hole -- Lhe last bullet hole
was Tound right here. Only 4 partial, a very small
[ragmenl of that bullelt was found. It was Lorn aparl

when il was retrieved from the wall.

(Gen. Blackburn holds up
photograph for Lhe jury

Lo see.)

(Gen. Blackburn hands
the witness danother

pholograph.)

THE WITNESS: There was 4l awl Lhal was
found in the kitchen. This is a pholograph ol my
hands. I was trying Lo process it for fingerprints.
There was no fingerprinls found on Lhat particular item

thal was identifiable.

(Gen. Blackburn holds up

photograph for Lhe jury
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individual processing the items in the bedroom, such as
Lthe walls near the viclims, anylhing thal was smoolh
and non-porous Lthal we could process for prints that
particular night.

Q Sergeanl Hunter, whal —- were you able

to do anything at all Wwilh the foolprint thal wds there
in the kitchen, Lhal was Lhe bloody foolprint?

A No, that foolprinl was photographed and
took back Lo our lab to be able Lo Lry to match it, but-
Lthere wasn'l enough deltail Lo find oul whose foolprint

thal belonged Lo.

(Pause in Lhe proceedings while
Gen. Blackburn shows pholograph

to defense counsel.)

Q (By Gen. Blackburn) Sergeant Hunter, I
would have -—

THE COURT: Gen. Blackburn, are you Lo a
kind of a next stage in Lhe questioning?

GEN. BLACKBURN: Yes. -

THE COURT: Okay. I think I might want
Lo give Lhe jury aboul a litlle ten-minule break here
to lel them kind of loosen up and so forth. 8o lel's

—— we're going to —- ihis is going Lo go on 4 litile
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Q The one that has two fingers missing,
which hand is that?
A That's the lefl hand.

This is a photograph Laken of abrasions
on Lhe defendant's back (holding up photograph) and the
defendant's elbow.
Q And you were taking these at the request
of Lhe detectives that were Cthere?
A Thal's correctl.

Q Thank you, Sergeanl Hunler.

(WHEREUPON, Lhe wilness returns

to the witness sltand.)

GEN. BLACKBURN: Your Honor, I would
just request thal Lhese photos be Exhibit No. 11, a

collective exhibil.

(State's Exhibit No. 11,
eleven (11) photographs, marked

and filed.)

Q (By Gen. Blackburn) Sergeant Hunler,
while you were in Roberison Counly, were various olher
identicaltion officers going to other places?
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MR. DEAN: Your Honor, I'd requesl any
Jencks material.
THE COURT: Go ahead. All right.

General Blackburn.

(Pause in the proceedings while
Gen. Blackburn hands Jencks

material to Mr. Dean.)

MR. DEAN: 1It's fairly lengthy.

THE COURT: All right. Take your time.

GEN. BLACKBURN: While he's reviewing
Lthat, could I ask Sergeant Hunter a couple more

queslions on something I forgot?

THE COURT: Yes, go ahead and finish.
Q (By Gen. Blackburn) Sergeant Hunter,
when you were comparing Lhe latents found at Lhe crime
scene, were you able to identify Lthe latenls you found
al Lhe criwe scene?
A Yes, I was.
Q And what, specifically., were Lhe resultls
of thal comparison?
A The results of that comparison was one
jatent fingerprint, No. 1 finger, which is the right

Lhumb was identified to Judith Smith, recovered from
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Q (By Gen. Thurman) Okay. And what
vehicle did you see in front of the house when you
passed It, please, s8ir?

A It looked like a white LTD. It looked

like an old police car, is what it looks like.

Q Okay.

A And 4 station wagon.

Q How was it parked?

A Il was parked stralght in. I mean you

could see Lhe back end of Lhe car.
Q Lel me hand you a pholograph thal's been
marked State's Exhibil No. 11-A, and ask you if that

appedrs Lo be consistent with the car you saw that

nighl?
A Yes, this is the car.
Q And that's the car you saw parked that

particular night?

A Yes, sir.
Q Sometime between 11:00 and 11:157?
A Right. '

GEN. THURMAN: If Lhe Courl, please,
that's all the questions I have, but I am going Lo ask
that tLhal photograph be made an exhibit, Lhe one that

he marked on.

THE COURT: Okay. Mark Lhat. The car

wdas already an exhibit, was that correct?
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Q And was that warrant still pepding on
Oclober the lst of 19897

A It was.

Q When was the court date scheduled on

thal warranl?

A October 30th, 1989.

Q Okay. And do you have a warrant dated
in Augusi?

A Yes, I do. It was issued on August 1st,
1989.

Q What is the warrani number on that?

A 185-1027.

Q Okay. And what is the charge on that
case?

A Aggravated assault.

Q Okay. And when was the court date on

Lhal particular case?

A It had been continued to October the
30th, 1989.
Q Okay. And who was the alleged victim in

thalt case?
A Judy Swmith.

Q Can I see those warrants, please?

(Warrants handed Lo Gen. Thurman.)
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GEN. BLACKBURN: Mr. O'Mara.

THE COURT: Mr. O'Mara, Les.

MR. ROD O'MARA was called, and being
duly sworn, was examined and testified, as follows,

Lo-wlt:

DIRECT EXAMINATION

BY GEN. BLACKBURN:

Q Please stale your name.
A Rod O'Mara.
Q If you would, spell your last name for

tLhe court reporter.

A 0-'-M-a-r-a.
Q Where are you employed, sir?
A American General Life and Accident

Insurance Compary.

Q And what is vour position Lhere?

A I'm the Associate Director of Claims and
Manager of Lhe Life Claims area.

Q And at my request, did you bring with
you the policy that Oscar Franklin 8mith had obtained
that includes coverage on Judy Smlth, Chad Burnett, and
Jason Burnett.

A Yes, I did.
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Q If you would, please, look at that
policy, and first of all, would you Lell us whal Lype
of a policy 1t is?

A This is a —-— il's a joinl whole life
policy. It insured both Oscar F. smith and Judy Samith
and the children, under a children's term coverage
writer. Each -- each of the adults were covered for
$20,000 and each child for -- for $10,000.

Q Okay. And how many children are

included in that policy?

A There's six children named on the
applicalion.
Q All right. Now, with regard Lo Judy

Smith, the amount of coverage on her life would be

$20,0007

A Right.

0 Okay. And as to Chad Burnett, $10,000?
A Right.

Q And as to Jason Burmnett, $10,0007?

A Right.

Q And when was this policy taken out?

A The application for the policy was March

Lhe 6Lh, I believe, yeah, March the 6th of 1989,
Q And what Lype of renewal did that policy

have?
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MR. KEN HAMBRICK was called, and being
duly sworn, wae examined and teglified, as follows,

to-wll:

DIRECT EXAMINATION

BY GEN. BLACKBURN:

Q Please slale your name.
A Ken Hambrick.
Q If{ you would, spell your lasl name for

the court reporter.

A H-a-m-b-r-i-c-k.
Q And what do you do for a living, sir?
A I'm District Manager for Libertly

Nationdl Imsurance.

Q All right. And did you bring with you
al my requesl records on the policies obtained on the
1ife of Judy Smith, Chad Burnett and Jason Burnett,

obtained by Oscar Franklin Smith?

A Yes, I did.

o) If you would, what type of a pollcy was
that?

A This was a family type policy, where it

insured the applicant, Oscar Smith, his wife, Judy

swith, and the children.

2207




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

Q Okay. How many children were included
in that policy?

A I don't have Lhatl -- excuse me -- I do,
too. They -- all the children, gstepchildren and
children of Lhe marriage.

Q And what was the value of the life of
Judy Smith?

$20,000.

And as Lo Chad Burneli?

$5,000.

And as to Jason Burnetli?

$5,000.

Okay. So a total of $30,0007

That's correct.

When was this policy obtained?

O ¥ 0 O w» O ¥ O ¥

This pollicy was applied for on

February the 2nd of '89.

Q And who was the beneficiary of -- on the
lives of Judy Smith, Chad Burnett and Jason Burnett?

A Oscar Smith.

Q And when was -- what type of renewal did
that policy have?

A It was & monthly premium policy, where

he paid the premium each month.
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THE COURT: Mr. Walls.

MR. JERRY WATTS way called, and being
duly sworn, wds examined and lestified, as follows,

Lto-wil:

DIRECT EXAMINATION

BY GEN. THURMAN:

State your nawme for Lthe Courtl, please.
Jerry Wallis.

And how are you employed. Mr. Walls?

» 0O > O

I work for an electrical distribulor

here in town.

Q And were you 4l one Ltime employed al

Maintenance Service Corporation?

A Yes, sir.

Q And did you know the defendant, Oscar
Franklin Smith?

Yes, sir.

How long have you known Mr. Swmith?

At Lhat time, approximately 12 monlhs.

o - I o B 6

And did you and Mr. Smith become
somewhat friends while you were worklng al Service

Maintenance Corporation?
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A Yes, sir. He was a work agsoclidle wilh
me. We would talk during lunch hour, basically, daily
or every olher day during Lhe week..

Q And did you have an occasion Lo see Mr.
Smilh use a knife al work?

A Yes, gir. Mr. Smith would come into wmy
of[ice occasionally and have lunch. And he would make
sandwiches and pul his mayonnaise on his sandwiches
wilh @ -—- with a knife. And also, one instance, he
came in, and Mr. Smith has Lwo fingers wmissing on his
left hand. And he asked me Lo cul two fingers off
with 4 knife, off of his gloves, 80 he wouldn't gel it
stuck in some machinery.

Q And could you ‘jusl describe that knife?
A It appeared Lo be a long buck knife,
brass Lips, wooden slyle handle, maybe Lhree and a
half, four inches long.

Q And did you also have an occasion Lo see
some guns Lhal belonged to Mr. Smith?

A Yes, sir. Mr. Swith, we were talking
one day. And I had spoke aboul buying the pistol. And
he said he had one for sale, that it was a little —- in
bad shape, bul he still was thinking aboul selling i,
and thal he was going Lo & local gun range Lo fire, and
for me Lo meel him there, and we would flre at sone

targets. And I did meel Mr. Swith there. And he was
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already Lhere when I arrived. I wenl downstairs, and
he was already shooting. And I used his weapong Lo
fire al Lhe Largels.

Q And whal —-- whal weapons were Lhere Lthat
you can Leslify aboul?

A He had four -- four wedpons. He broughtL
four with hlm. One was & .22 caliber rifle with a
geope, lever action. One was & 9 willimeter handgun, 4
Smilh and Wesson, I believe. One wds a 9 millimeler
Interlact 9, which is an assaull pislol, and one wds

a .22 slyle revolver, a weslern style revolver, in a

Ay
lealher holstler.

Q Okay. Can you jusil degcribe tLhatl
holsler [or us?

A It was detailed; it looked like soweone
had made il, you know, & leatherworker of some sort,
had —- dlso had a littlle string that went around the

Lrigger, I bellieve, Lo keep it from falling out of Lhe

holster.

Q pid you discuss Lhis holsler witlh Mr.
Smith?

A No, sir; other than when we was gelling
ready Lo leave, he had -- he had put his weapons up.
And he said Lhis was his —-- his baby, and Lhat he had

Looled the holster himselfl.

2231




10

i1

12

13

14

15

16

17

18

19

20

21

22

23

24

25

wile and children?
A Yes, I did.
Q And if you would, whal was the amounl of

insurance on his wife, Judy Smilh?

A The amount on Judy Smith and himgell was
$§10,000.

Q Okay. On her il would be $10,000.

A $10,000. Normal dealh, $20,000,

accidental.

Q And Chad and Jason Burnelt, what was Lhe
value -— the amount on the life of Chad Burnetl?

A $4,000.

Q And Jdason Burnell?

A $4,000.

Q And when was this policy oblained?

A It was obtained Augusl 28th, 1985.

Q Okay. And how was it paid?

A Paid by monlihly.

Q Monthly?

A Yes, wma'am.

Q Okay. And do your records reflect when
the lasl paywenl was made?

A I believe it was September of —- of lasl
yedr.

Q September, 19897
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Q Okay. Did he ever Lalk aboul his hobby
Lhal he had, dboul anylhing Lhat he could do as f4ar as
4 crafl or a hobby?

A Yes, he mentioned he was inlo lealher
craflys. He had showed me a bell thal he had made.

Q Okay. Whal did you notice thal was

unusudl Lo you aboul the bell?

A The belt had said "Frank" on il and--

0 And whal name did you know Mr. Smith by?
A Ogcar.

Q pid you question him aboul why he had 4

bell with the name “Frank™ on ic?

A Yes, I did.
Q Whal did he Lell you?
A He said his real nawe was Frank.

Q And Lthal was the first Lime Lhal you had
known that? '
A Yes.

Q Back in Seplember of 1989 whal Lype of

car was he drlvlng?

A T{ was a while Ford, an old squad car.
Q And do you recall when his wife and two

slepchildren were killed on October the 1lsti?

A Excuse me?
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Q Do you recdll when his wile and
stepchildren were killed on Oclober Lthe 1stL, 198972
A Yes, I do.
Q Prior to their death, did you and Mr.
Smilh hdve dny unusuadl conversaltions?
A Yes.
Q Okay. When was Lhe [irst one?
MS. PARSONS: Your Honor, I'd object Lo
thig and ask for an out of jury hearing. Hearsdy.
THE COURT: Okay. Let the jury --
instead of us going out -- well, lel's just --
GEN. THURMAN: We can have a bench

conference, Your Honor.

THE COURT: Lel's lel Lhe jury slep out
here for a minute. Why don't you all go this way where
you don't have Lo go up the steps, and I‘1l1l see you in

just a couple of minutes.

(WHEREUPON, the jury retlired from
open court at 9:38 a.m., and the
further following proceedings

were had, to-wit:)

THE COURT: Okay. Ms. Parsons, whal is
the basis of your objeclion?
MR. NEWMAN: Your Honor, we --—
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(WHEREUPON, Lhe jury relurned
Lo open court al 9:46 d.m.,
and Lhe further following

proceedings were had, Lo-wilz:)

THE CQURT: Okdy. Go ahead, Mr.

Thurman, please.

Q (By Gen. Thurwan) Mr. Merritt,
approximately a month before the death of

Judith Lynn Smith and her Lwo sons, did you and Mr.

Oscar Frank Smilth have 4 conversation?

A Yes.

Q Aboul this?

A Yes.

Q And whal was the nature of that
conversdtion?

A He had asked me at Lhal Lime.if T had

knew anyone Lthat would kill his family.

Q Where did you live prior to coming Lo
work?

A Chicago.

Q How long dld you live there?

A Eightl years.

Q Okay. What was your response at that
Lime?
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A T didn'l really Lake him serious al Lhe

Lime,

Q What 4did you say?

A What did I say to Mr. Smith?

Q Yes.

A I jusi told him that I didn'l know of
anyone.

0 Did he Lhen approach you again?

A Yes, Lwo weeks laler.

Q And what was Lhe nalure of thatl

conversalion?

A He had Lold me he would offer

$20,000 Lo have someone kill his Lamily.

Q Did he specify who thal time in the
Lamily?

A Judy Smith and Lhe two stepchildren.

Q And did he specify anyone Lhat was not

supposed Lo be killed?

A Yes, his two Lwins.
Q What was your response al that Liwe?
A AL that time I told him I Lhink he has

serious problems, and I thought he should getl

professional help.
GEN. THURMAN: That's dll Lhe

questions I have.

THE COURT: ORay. Mr. Newman.
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Q Okay. And where did he request you Lo

go wilh him when he approached you?

A Well, he was wanting me to go for a ride

wilh him al break time.

Q And did you do that?
A Yes, I did.
Q Did you just gel oul and ride around the

countryside there?

A Yes, sir; we jusL rode around.

Q Okay. And what did Mr. Swith say Lo you
while you were riding around al bredk time?

A Well, he said thal we could Lake care of
each other's problem, that he'd kill my wife and I'd
kill his wife.

Q Okay. What was your response?

A I told hlm‘it was a joke. I didn't

redlly mean it.

Q Okay. Did he laler come by your house?
A Yes, sir.

Q And how long was Lhal after this first
conversatlion?

A I think it was aboul two weeks; I don't

really remember, but il's --

Q Were you living in Lebanon at that tLime?

A Yes, sir.
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Q So he came all the way Lo Lebanon?

A Yes, sir; he did.

Q Okay. And did you have d cerldin
conversalion al thal time?

A Yes, sir; he brought this thing up
again, said he was real gerious aboul this and wantled
Lo do it. And he told me that we could set the thing
up where I —— I could be gone, and he'd do mine firset,
and then I could be out of town, somewhere where I
wouldn't be suspected of it. And I —— I could do his,

and he'd do Lhe sdame wdy.

Q He would go oul of town while you killed
his —-

A Yes, sir.

Q Did he Lalk aboul whether he could pay
dnybody?

A Well, I -- I told him Lhat, you know,

this is a joke wilh me. I Lold him Lhis is a joke,
totally. And he said, well, I could make it wortih your
while. He said, I'd get some money up. AaAnd I just
told him I -- I didn't want Lo talk aboul il anymore.
I refused to have anymore to talk about it at all.
Q So you terminated all that conversation?
A Yes, sir.

GEN. THURMAN: Thatl's all the questions

I have.

2289




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

Q Did you have conversations wilth Mr.

Swith?
A Yes, sir.
Q And were you all working Logetlher after

Judy and Frank Smlth were separated in June of 19897

A Yes, sir.

Q And during Lhat period of Lime, prior lo
her dealh, did you have an occasion Lo listen to
cerltain phone conversations between Judy Smith and
Oscar Frank Smith?

A Yes, sir. I did.

Q And how did you know il was Oscar Frank
Smith on the other line?

A Because he called Judy, and when he
called, she would get real upsel, and she would ask me
to listen in.

Q Okay. Did you recognize his volce?

A Yes, sir.
Q And why were you listening in?
A Because he had thredltened to kill her,

and she asked me Lo be a witness to Lhis.

MR. DEAN: Your Honor, 1f we could
aprrodch Lhe bench, please.

THE COURT: Let's just step in the

office for a second. Hang in there with me justi for a
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iL was aboul six weeks prlor Lo Lhatl.

THE COURT: All right.

THE WITNESS: Four to six weeks. I'm
not sure of Lhe dates,

THE COURT: Okay. Sometime in the
Summer of 19897

THE WITNESS: Yes, sir.

THE COURT: Go ahead, Mr. Thurman.
Q (By Gen. Thurman) So is thal the first

Lime you started listening to the calls?

A Yes, 8ir.

Q In the Summer of 198972

A Yes, sir.

Q And how many different calls did you

actually listen in on?
A Around 12 to 15 different calls.
Q And was there anything said in a

threatening nature al 4ll during any of these calls?

A Pardon me now?

Q Were there any thredats made during these
calls?

A Yes, sir; there wds.

Q Okay. Can you just describe whal wds
said?
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A For instance, one nighl Frank cdlled on
a Friday night. And we were always busy on Fridays.
Judy called me Lo Lhe phone, and I wentl there. And I
listened Lo him, and he said that she would never RNOw,
her and I neilher, when he was gilling across the road
al Shoney's ready Lo blow her brains oul.

Q How many times over Lhe period of Lhis
—— (hese calls was Judy Swmith's life threalened?

A Oh, al leasl 12 of Llhose calls he

Lhrealened her 1life.

Q Okay. How would he threalen to kill
her?
A Everylime bul omne he Lthredatened Lo shool

her. Once he Lhrealened Lo slab her.

Q During Lhese calls were any references
made Lo her sons, Chad and Jason Burnell?

A One Lime, he Lhrealened to kill Chad and
Jason, because he said Lhal she was beller Lo Lhem Lhan
he wus -- she was his lwins.

Q Was Uhal Lowards Lhe end of these culls

or back al Lhe firsl of Lhe calls?

A Probably aboul the third to fourth week.
Q So Lhese calls were conlinuing, ongoing?
A Yes, sir.

Q And when wds Lhe last conversdlion you
heard?
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Q Okay. Did you do thal?

A Yey, sir.

Q Okay. And who wds presenl when you
arrived?

A When I arrived al the residence of Oscar

Smith, two young twin boys that was described Lo me,
and Mr. and Mrs. Smith, Oscar's parents, and I don't
recall who else. Sergeant on patrol, he was with me
when I arrived.

Q Okay. And did you request Mr. Smith to
do anything at that Lime?

A Yes, sir; I stopped in the drive of Lhe
house and called him over Lo my car and lold him that
Metro officers had contacted me, and Lhat they wanted
Lo talk to him, and that I asked him to getl in the car
wilh we and ride to the interslate Lo meel with Lhe

Metro officers.

Q Did he do thal?
A Yes, sir.
Q AL any time did he ask you why Lhey

wanted Lo questlon him or anything aboul Lhalt?
A No, sir.
Q Did you at any time tell him why they

wanted to question him?

A I told him that I did not know what the

reason was that they'd called and wanled to talk to
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A Originally, I was dlispatched on the
¢all, the original call.
Q Bulb once you got to the scene, where

were you Lhen sentl?

A To the City of Springlfleld.
Q And whal was your purpose in going Lo
the Cily of Springfleld?

A Myself and Deleclive Mike Swith went to

the City of Springfield or Rutherford County or

Robertlson County Lo interview Mr. Oscar Frank Smith.

0] Okay. And had you previously requested
ahead for assistance by Delective Bennetl?

A Yes, sir.

Q And where did you observe Mr. Smith?
Where did you find Mr. Smith?

A When we got off tLhe interstatle,
Delecltive Bennell was Lhere with Mr. Smith. We then
wenl from that location prior Lo {alking Lo him Lo the
Robertson Counlty Sheriff's Department.

Q And at thal time did you advise Mr.
Smith why you wanlted Lo Lalk Lo him?

A No, sir.

Q Did he ask you al thal time why you
wanted Lo talk to him?

A No, slr; he did not.
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Lo come back on 1n and Jjusl have 4 seat.

(WHEREUPON, tLhe jury returned
Lo open court al 12:33 p.m.,
and the further following

proceedlngs were had, to-wilz:)

(The wilness relakes Lhe atand.)

THE COURT: Okay. Go ahead, Mr.
Thurman.
GEN. THURMAN: Thank you, Your

Honor.

0 (By Gen. Thurman) Deteclive Bernard,
think we were Lo the juncture where you were al the
police department in Springfield; is Lhat correcl?
A Yes, sir.

Q And 4t Lhat time, had you advised Mr.
Smith why you were interviewing him, whal the
circumglances were?

A No, slir; I had nol.

Q Had he asked you at any time why you
were interviewlng him?

A No, sir; he did nol.
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.Q Did he tell you how long it took him to

get there?
A Approximately seven hours.
Q Okay. Did he Lell you why il took that

length of Lime?

A He stated that he ran into some foy on
Lthe way.

Q How long did your interview last with
him?

A I believe il was 35 winutes.

Q And durlng this initial interview, did

you nolice anything uniusual aboul Lhe interview?

A During the interview itself, I noticed
Lhal Mr. Smilh was shaking, he was smoking quite a bil.
During the interview, the words -- he referred Lo the
victim as well as any incidents concerning her in Lﬂe
pasl Lense. He staled Lhat we were getting back
togelher, Lhings were going well. AL one poinl he
mentioned a marriage counselor, that they were seeing 4
marriage counselor. And he slated thal we were geeing
4 marriage counselor. When I asked him when did they
slop seeing the counselor, he stopped for a few minutles

and stalted we're slill seeing Lthe counselor.

Q He used tLhe word "were" repealedly?

A Yeg, sir; he did.

2353




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

Q And did you observe any other unusual
behavior after he was —-- when did you advised him of
why you were dasking him lthe queslions?
A Approximately 35 wminutes after we
originally walked in and I identified mysell.
Q Okay. Whal was his reaction when you
advised him of his wife's dealh and the childrens'
deatlhs?
A He didn'l ask any questions aboul the --
aboul the children; he didn't ask any gquestions about
the victlim, as such as what happened or where it
occurred or anything such as this.

AL one point Detlective Smith, Detleclive
Bennell had gone Lo sepdrate rooms, and I'd stepped
outside. And we asked Mr. Smith Lo sil in the little
wailing room ared, which is rlghl in the front door of
Lhe Sheriff's Department. I was standing oulside, in
the parking lot, approximately 35, 40 feel away. There
were some other depulies down a ways from the front of
the door. Mr. Smith was sitting in & straight chair by
the {ront door, with the door open. I'd walked into
the shadows and was walching him, Lo make sure that
either he didn‘'t try Lo leave or run away or whatever,
due to the Fact Lthat we'd just told him about this

death. I observed him smoking a cigarette wilh his

left hand. He would smoke the cigarette, would take 4
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draw or Lwo of[ the cligdrelte and hold 1Ll in these two
fingers here. Then he would take Lhese Lwo fingers and
blow smoke onlto these fingers here and then rub them in

each eye, like this (indicaling). And Lhen he called

me over, called -- said, Deltective Bernard, and asked
me, said, "tell me it's not true," assuming -- meaning
Lo Lhe -- referring to Lhe deaths. AL that time he did

have a Lear on each eye.
Q And did you observe any injuries on him

thal particuldar night?

A Yes, sir; I did.
Q And whal were Lhose, please?
A There was some abrasions on his right

hand, hisg right elbow, and his left back and lefti
shoulderblade.

Q I'd hand you these pholographs thal have
been previously marked 11-K, 11-I, and 11-J, and see if

you can identify tLhose.

(Three (3) photlographs handed

to the witness.)

THE WITNESS: Yes, sir; Lhese were the
photogrdaphs that I requested Lo be laken of Mr. Smith,

of Lhe injuries thal I noled.
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Q (By Gen. Thurman) If you could,
Detective, could you slep down before the jury and just

poinl out Lhe Injuries Cthat you've jusl testified to?

(WHEREUPON, Lhe wilness stieps
down from Lhe wilness stand

and slands atl Lhe jury box.)

THE WITNESS: The injury here is an
abrasion to the outside right arm (indicating on
photograph), in the ared of the elbow {(holding up
photograph) .

These are Lwo ——

Q (By Gen. Thurman) You might want Lo
come on down in front where everyone can see you.

THE COURT: Come righl in the middle,
maybe, if you would.

THE WITNESS: These are tLhree scratches
to Mr. Smith's rlght hand, lhree abrasions. There's 4
half moon-shaped abrasion Lo the right little finger.
There's an abrasion on Lhe Lop knuckles of the rlght
hand, and another abrasion or scratch belween the --

the thumb and the [irst flnger (holding up
photograph) .
This is Mr. Smith's back, on the left

side. This would be Lhe left side of hils back, what
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appedrs Lo be an abrasion or a4 scrdpe. At the top
here, the left shoulderblade ig Lhe beginning of what
appears Lo be a bruilse (holding up photograph).

In case anyone didn't see il al the
beginning, this is his righl arm, his right elbow, and

Lthe oulside (holding up photograph}.

Q (By Gen. Thurman) Go back.

(WHEREUPON, tLhe witness returns

to Lthe witness stand.)

Q (By Gen. Thurman) Did you ask Mr. Smith

aboul a knife, aboul whelther he carried a knife?

A Yes, sir: I did.
Q And whal was his response?
A Never.

GEN. THURMAN: That's all thé questions

I have.

THE COURT: Give him the pictures over
there.

MR. DEAN: Your Honor, I'd requesi any

Jencks malerlal of this witness.

THE COURT: Mr. Thurman.
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(Jencks material handed Lo

Mr. Deadn.)

CROSS-EXAMINATION

BY MR. DEAN:

Q Deleclive Bernard, you asked Mr. Smith
aboul what he did on Monddy, I guess the day Lhat you
were interviewing him; is thal correct?

A Yes, sir.

Q And I Lhink your reporti would reflect
that he told you thal he had slept for dpproximately
Lwo and a half hours?

A I believe it was a little bit longer
Lhan thal. I think il was somewhere belween 3:00 and

5:30 or 6:00.

Q 5:30 to 6:007?
A I believe it was aboutl 6:00,'yes, slr.
Q If I could show you the report, and ask

you if you could identify this copy of the report you

prepared?
A Yes, sir; it is.
0 Would vou look at approximately -- I

Lthink it's the second or the third paragraph from the

bottomu?
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Oclober.
Q Deteclive Flair, I'd have -- hand you
this item, which has been idenLified as Exhibit 21 for
identification only, and ask you if you can identify
that?
A That's correct, ma‘am. This isg the
holsler that I found lnside Mr. Smith's trailer.
Q Where exactly was that located?
A This wuas hanging in the -- I would call
il the main or master bedroom, if you will, of ihe
Lrailer, hanging in --— in the wall -- or I'm sorry —-
on Lhe wall.
Q And why was il Lthal you collected Lhat
particular item?
A Well, there was —- al Lhe original crime
scene, it was learned Lhal lhere was a weapon, a pistol
used. And we were Lrying Lo ascerlain, possibly, if
this -- this holster could hdve, you know, be involved
or if we recovered the pistol at a later date.
Q Did you ever —-—- did you recover a pistol
wilh thatl?
A No, ma'am; I did not.

GEN. BLACKBURN: Your Honor, I'd request
4l Lhis time that thal be made an exhibit to his
testimony.

THE COURT: Okay.
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(State's Exhibit No. 21,

holster, marked and filed.)

(Pause in the proceedings while

Gen. Blackburn shows Lwo (2) beltis

and a leather ilem Lo defense counsel.)

Q (By Gen. Blackburn) Detectlive Flair,
T'11 hand you three other iltems, and ask you l1f you can

identify Lhose?
A Yes, wma'awm; Lhese are the Lhree oiLher
items thal I recovered from the --— inside the Lrailer.

They were as well, if you will, in the main bedroom of

the Lrailer.

Q And this is the defendanl's Lrailer?
A That's correcl; yes, ma'am.
Q I{ you would, what -- describe whal each

of Lthose items 4dre.

A Well, this is just a lealher work, and
it has, if[ you will, imprinted on it, "Home Sweel
Home." The olher Lwo are —— appears Lo be Lrousers, 4
belt for trousers, and it's gol Cthe word "Frank"

imprinted on the back of both of Lhemn.
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Q Okay. If you would, hold Lthem up Lo Lhe
Laudies and Gentlemen of Lhe Jury.

A {Holding up items).

Q And both of the names “Frank" dre

imbedded in there --

A Printed -- that's correct. “Frank”
here, F-r—-a-n-k on the back on that one and this one as
well.,

Q And where exactly did you find those in
the trailer?

A These were in the bedroom, hanging on

the wall.
GEN. BLACKBURN: Your Honor, if that
could-be made Collecltive Exhibilt next in order.

THE CQURT: OKkay.

(State's Exhibit No. 23, Lwo
(2) bells and lealher-worked

item, marked and filed.)

Q (By Gen. Blackburn) The court officer
is going Lo hand you this item and ask you if you would
look at Lhat and see if you could identify thatl?

A Yes, ma'am; this is a .22 caliber live

round and has a slip of paper on the inside of il with
my initials, and it was behind -- this was Found behind
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the gun case of the main living area. It's got it
warked here, and that is my wriling, and that's how I
tagged it when I located it.
Q And it's a live .22 round?
A Yes, ma'am. That's correct.

GEN. BLACKBURN: Your Homor, il that
could be State's Exhibit next in order.

THE COURT: Okay.

(Stale's ExhibilL No. 24, live

.22 round, marked and filed.)

Q (By Gen. Blackburn} Now, there is a box
that I need to have handed to you. It's gorl of heavy.
and ask you if you can look in that and see 1E you car
{dentify the ilems thal are in that box.

A Yes, ma'am; these are, if yoﬁ will,
leather-working tools. There are geveral lealher-
working tools Lthal dre used in lealher work. They've
also gol —- Lhey're geveral pieces of metlal work that
you uge 48 d slamp Lo spell oul a word. Like here's an
"E*, and Lhere's several -— &n alphabet, if you will.
And Lhere's numerous other —-- I don't know Lhe correcl
pronunciation or the correct term for them, but I would

call it something like a stamp. I[ you Look this and
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put it on leather, hil it so il would hdave an
impression of whatever design was here. And Lhis
happens Lo be a bird. And there's ——
Q Where did you locate Lhose ilems?
A These were found in —-— in an
oulbuilding about 15 Lo 20 feel from Mr. Swith's
trailer.

GEN. BLACKBURN: If you would -- Your

Honor, thal would be the State's next exhibit.

(State's Exhibit No. 25, box
containing assorted lealher-
working tools, marked and

filed.)

Q (By Gen. Blackburn) Delectlive, lel me

hand you some pholographs.
(Pause in the proceedings while
Gen. Blackburn shows Live (5)

photographs Lo defense counsel.)

Q (By Gen. Blackburn) And see if you can

identify Lhen.
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(Five (5) photographs handed

to the witness.)

Q (By Gen. Blackburn) A series of Eive
pholographs and see i{ you can look atl Lthose
photographs and see if you can identify Cthem.

A The first three photographs are
photographs ol tennis shoes thalt I extraclted from the
Lrailer Lhere al Mr. Swmith's residence. The olher two
pholtographs is a partial piece of a tennis shoe that
was Tfound in what I would call a swmall firepit,
located just behind the LUrailer, anolher 15 to 20 feel
away f{rom Mr. Swith's trailer.

Q Okay. And whal was your purpose for
collecting those particular items?

A To see possibly if there was any type of
1ink back Lo the original crime scene.

Q And you were collecting all the Lennis

shoes thal you found al Lhe trailer?

A Well, Eirst of all, it was rather odd
that Lhere was a lennis shoe that- was —- Lhal was
partially burned, as it —— maybe it might have been

Lhrown in the fire and could have been Lo be destroyed
or whalever. We didn't collect any and all shoes, but

Lhe tenmnis shoes we were interested Lo see if, again,
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DIRECT EXAMINATION

BY GEN. BLACKBURN:

Q Pledase slale your name.
A My name is Mond Grelel Case Harlarm.
Q You might have Lo speak up, both of us

have 4 Lendency to talk a little low. Whal is your
occupalion?

A T aw a licensed physician in the State
of Tennessee, currenlly serving as dn Asslisltant
Davidson County Medical Exawiner.

0 And what is your educational backyground?
A My educalional background is that of
high school, college, medical school, [inishing in
1974. I did a pathology residency al the Universily ol
Tennessee in Memphis. I finished thal in 1978, became
anatomic and clinical board certlified, worked as an
Assisglanl Shelby Counly Medical Examiner while Lhere,
and worked as an Assistant Davidson Countly Medicdl
Examiner parl time beginning in Lhe Fall of 1983 and
full Lime beginning in May of 1986.

Q And as parl of yodr duties uas 4an

Asgistant Medical Examiner, are you required Lo do

aulopsieg?
A I do aulopsies, quile a few of Lhem.
Q Aboul how many?
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A This year il's going Lo be aboul 200.
Q Okay. And during Lhe course of Llhat,
are you required lo determine the cause of dealh?
A Yes, Lhis is our primary reason for
doing the autopsy, is Lo deltermlne the cause and manner
of dealh.
Q And as your job as an Assistant Medical
Examiner, dare you dalso required Lo Lestify wilh regard
Lo Lhe resulls?
A Yes, I dm.
Q Okay. And have you been so qualified as
an experl in your [ield of forensic palhology?
A I have been qualified in courls in
Davidson County, additional counlties in Tennessee and
in Kentucky, as an experl in Torensic pathology.

GEN. BLACKBURN: Your Honor —-

THE COURT: Excuse me jusl 4 minule.
I'm not sure -- my clerk has reminded me whelther or notl
Dr. Harlan was sworn in Lhe presence of the jury?

THE WITNESS: I was nol.

THE COURT: I think she wasn'ti. So lel
me ask her now jusl for the purpose of Lhe record and

for Lhe jury's benefil i{ you would be sworn, Dr.

Harlan.
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(The witness is sworn by the

Clerk.)

GEN. BLACKBURN: Your Honor, al this
Lime I'd offer Dr. Harlan as an expert in her [ield.

THE COURT: All right. Mr. Dean, do you
have any gqueslions?

MR. DEAN: No problem.

THE COURT: Okay. Dr. Harlan has
lestified as an expert in Lhis Courtl a nuwber of Limes.
And she will be allowed Lo Lestify Loday in her [ield.

GEN. BLACKBURN: Okay.

THE COURT: Okay. Go ahead.

0 B (By Gen. Blackburmn) Dr. Harlan, in
performing autopsies, would you just explain Lo Lhe
Ladies and Gentlemen of Lthe Jury exaclly whal —- whal's
required or what you do during the course of thal.

A Yes. An aulopsy consisls of several
phases. First, we Lry Lo view Lhe body as soon 48
possible aller ils discovery, Lake into accountl
surroundings, c¢lothing, elc. We document our [indings
wilh photographs. We Lthen remove Lhe clothing, weigh
and gel a height of Lhe body, examine exlernally for
any injuries present externally, and Lhen do a couplele
aulopsy. in which we examine the contents of the head,

the neck, the chesl and Lhe abdomern.
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With examinaltion of the organs, we also
relain swmall pieces of Lhe Lissue, yhich we have made
into microscopic slides thal we examine benealth Lthe
wicroscope. In addition Lo Lhat, we also Lake
pertinent samples for such things as cullures Lo see if
Lhere are bacteria growing in cases in which we suspecl
an infecltion and Loxicology samples Lo determine whal
drugs or alcohol or anylhing such as Lhal are present
and Lo determine the blood type.

Q And during Lhe course of all Lhis, first
of all, are you required Lo do aulopsies where Lhe

cause of dealh is suspecled Lo be 4 homicide?

A Yes, I am.

Q Okay. And Lhat would be in all cases?

A In almost all cases.

Q Tn almost all cases. Letl me direcl your

atlenlion Lo October Lhe 2nd of 1989, and ask you ifl
you had dan occasion Lo do -- Lo perform an daulopsy on

the bodies of Judith Smith, Jason Burnetl and Chad

Burnell?
A I performed aulopsies on Juditih Lynu
Warden Smith and -- beginning on Oclober the 3rd at 5

p.m. I did an aulopsy on Chad Altman Burnett

beginning October Lhe 3rd alt 11 a.m., and on Jason Don

Burnell, I did an autlopsy beginning at 1:30 a.m., on

2562




10

gh|

12

13

14

15

16

17

18

19

20

21

22

23

24

25

October the 4th.

Q Had you, Lhough, been made aware of
their being deceased, though, on Oclober Lhe 2nd? Had
your oflice been notified of Lhe discovery of Lheir
bodies on Oclober Lhe 2nd?

A Yes, we had.

Q And had you or any individual of Lhe

Medical Examiner's staffl gone Lo Lhe scene al 324 Lulie

Streel?

A Yes, wy husband Charles did.

Q And did you go Lo Lthe scene al Lthal
Lime?

A NolL al that Lime.

Q Did you late; go Lo the scene?

A I did go Lo Lhe scene.

Q Okay. I[ you would, you indicaled that

you did Lhe aulopsy on Judith Smith firgl;. is Lhat
correct?

A I believe I did the one on Chad Altman
Barnetl or Burnell [irsL. Yes.

Q why don't we jusl Lake Lhem in Lhe order
that you did them.

A All right.

Q If you would, you indicaled Lhal Lhe
{irst Lhing you do is you make & visual observalion
andalysis?
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A Yes. I examine the body clothed,
urniclothed, and photograph tLhe body,. make diagrams and
perlinent noles concerning my findings al Lhal point.

Q All right. Describe when you firsti
viewed Lhe body of Chad BurnelLt whal you observed.

A On Chad Burneli, as I first exawmined
him, Lhe body was still clothed, had quite & bit of
blood on Lhe clothing. I charted whatl injuries I could
see easily with the body in that shape, welghed and
measured him, then rewmoved Lhe clothing, 81111 charting
the body and then cleaned off the skin so that I could

gel a belter look al Lhe wounds Lo Lhe skin.

Q = And whal were Lhe wounds Lhal you
observed?
A He had several differenl Lypes ol

wounds. He had mulliple gunshol wounds, one of which
Lhatl I called Gunshot Wound A, which was Lo the inner
edge ol the lelt eyebrow. And il wds 4 conltacl Lype of
gunshol wound, which shows a swmall bruising of Lhe
orbit or orbital contusion beneath it.

Q Dr. Harlan, lel me interrupt you. What

is a contacl gunshol wound?

A A contacl gunshol wound is a wound in
which Lhe muzzle of Lhe gun is agalnslt the skin's

surflace.
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Q Okay. So Lhabt the actual muzzle of it
would be pressed against the skin's surface.
A In Chad's case, it was against the

skin's surface but was nol in tighl conlact.

Q Okay. And you can Lell the difference?
A Yes, I can.

Q Whal was Lhe nexi observalion Lhal you
noliced?

A I Lhen exawined Lhe rewmainder of Lhe

body and [ound anolher gunshot wound, which I called
Gunshol Wound B, which was Lo Lhe righl upper chest.
And il was dalso a contacl gunshol wound. In addiltion
Lo Lhis wound, which had no exit wound, nor did the
Gunshol Wound A, I discovered another gunshot wound Lo
Lthe top of the right shoulder, which I called Gunshotl
Wound C, which had an exit wound Lo the back of the
right shoulder, actually base ol Lhe neck area, which T
called Gunshol Wound D.

Gunshol Wound C was sowewhal different
from Lhe other Lwo gunshol wounds, in Lhal il was not
glraighl in, wenl at 4 —— 4 marked angle and did nol

show obvious gross powder presenl.

Q Okay. So you've gol Lhe contactl wound
Lo Lhe -- Lo Lhe face.
A Correcli.
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Q One to Lhe chest area, and Lhen Lhe
olher is nol a conlacl wound?
A The other has Lo have been [ired Lrom
wore Lhan Lwo feel away or had Lo have gone {hrough
some olher Larget first. And I did nol find a defecl
in his shirt Lo explain Lhatl.
Q So he had three separate gunshol wounds
Lo Lhe body of Chad Burnell?
A We do.
Q What were Lhe olther —- the injuries Lhat
you could observe?
A In addilion Lo those wounds, he had
mulliple slab wounds which were in three differenl
Lypes. Some of Lhese were gtab wounds thal
appeared Lo have been caused by somelthing thal was very
sharp and needle-like and elongated and had no side
edge Lo ibL, something such as an ice pick or an awl.or
4 —— somelhing sharp and pointed. He had one such
wound al Lhe cheslt, benedlh Lhe dred where Lhe
clavicles come Loward Lhe widline here (indicaling on
gelf), and had a small trall-olff Trom that, a little
abrasion down towards Lhe right sgide.

He had mulliple additional —-— additiondal
gmall abrasions but none thal were definitively wade by

a puncture Lype instrument. In addition Lo Lhese, he
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had several stab wounds Lhal were made by somelhing
wilh @ blade shape Lo it. One of Lhese was in the --
whal we call the lumbar area of Lhe back, in the small
of the back, above Lhe pelvis, in Lhe widline, and was
orientated across or Llransverse in compdarison Lo the
body .

Two olhers were jusl dbove and on either
side of Lhe umbilicus or belly button, made with a
smwiliar type of instrument, and a third type of injury
from 4 sharp objectl such as Lthal was also presenl, bul
Lhis was a laceration Lype injury or series ol
laceration Lype injuries Lo the neck. And in these
Lthere were d small abragsion, superior, then 4 bigger
jaceralion or incision that had some frayed edges Lo
ilL. Then along its lefl edge it had anolher swmall,
whal we call abrasion or scrdape, and then beneath and
aboul wid-neck or high mid-neck an even larger ared of
glushing Lype injury with edges on it Lthat suggested
more Lhan one cul.
Q Dr. Hurlan, let me ask you Lhis. After
you are making Lhese visual obse;vations, are you
documenling these on a charl in some manner?
A Yes, I did, al Lhe -— al lthe autopsy,
document Lhese on Special Chart 11, which is a form
thal we use, and Special Charl 8, which is Lhe second
form.
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(Chart is broughl Lo Lhe fronl

of Lhe jury box.)

Q (By Gen. Blackburn) Dr. Hdarlan, can you
look al Lhis chart--

MR. NEWMAN: Your Honor, if I could
interrupt, with the Courl's permission, could I move

around so Lhal I could see?

THE COURT: Sure, move right over here
in this chair, if you want lo.
Q {(By Gen. Blackburn) And ask you if Lhis
appears Lo be dn enlargement of thal chart thal you
have prepared wilh regard Lo Chad Burnetlil?
A Yes, iU is.
Q I{ you would, step down in front ol Lhe
charl and poinl oul Lo the Ladies and Genllemen of Lhe

Jury Lhe wounds Lhal you've jusl been describing.

(WHEREUPON, Lhe wilness sleps
down from the wilness sland

and stands al the board.)

THE WITNESS: This is a separale chartl
that I used Lthat simply indicates the relalive shapes

of the wounds, Lhe size of Lhe injuries. I Lry lo
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Labulate Lheir inches above the heel. And Chad was a
tolal of 170 pounds, Lhat is, 170.6 pounds, and 71

inches Lall, which would be 5'11".

Q (By Gen. Blackburm) So both of these
charls are wilth regard Lo Chad Burneltl, this being Jjust

4 documentation of Lhe larger chart of the Lype of

wounds?
A Yes.
Q You use thig in conjuction with that?

If we could scool it over, Lo Lhis side. Now, Dr.
Harlan, if you would. go through each one of Lhe wounds
thal you observed on Chad Burnell and just Ltell Lhe
Ladies and Genllemen of Lhe Jury about each of Lhemn.

A The gunshol wounds are —-—

THE COURT: Dr. Harlan, would you like a

pointer?

THE WITNESS: ~- not on this chari;
they're on Lhis charl.

GEN. BLACKBURN: Do you need 4 pointer?

(The wilness handed 4 pointer.)

THE WITNESS: The gunshot wound Lo Lhe
inside of Lhe lefl eyebrow is here (indicating on
diagram) and Lhe swmall contusion is Lhere (indicaling
on diagram).
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The gunshot wound at the end of Lhe
shoulder wenl in here al an angle, is diagrawmed here
(indicating on diagram), and exited in the back here
(indicaling on diagram), making a small, irregular
slil. Thal's through Lhe right shoulder. IL did not
go dcross Lhe midline. The gunshotl wourtd that wentl
into the right chest, from [ronl Lo back, basically,
and it had no corresponding exil wounds.

The sizes of Lhe wounds dare similar bul ~
nol exacl. The minimal size, which is fairly

importanlL, is .28 inches of Gunshot Wound B Lo the

chesl.

Q (By Gen. Blackburn) And why ig Lhatl
significant?

A Generally, a high speed projeclile, like

4 bullel, will make a hole similar in size to Llhe
diameler of Lhe bullel, unless il's going at an
unusual angle.

Q Okay. And what does Lhis one Ltell you
aboul Lhis particular kind of bullel?

A This —-- Lhis dimemsion here being a4 .28
inches tells me Lhal iL's a [alrly small bullel.

Q And did you recover Lhe bullet {rom

Gunshol Wound B?
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A Yes, I did. I also recovered one [rom
Gunshol Wound A. After Lhe gunshol wounds, I described
Lhe punclure lype wounds juslt below the base of Lhe
Lhroat here, which was degignaled Gunshol Wound HB --
or Stab Wound HH, which has a central hole or 4 little
bil eccentric hole and then kind of a tadpole type tail
going across. So il's made by d small punclure type
instrument.

The wounds Lo Lhe neck are diagrammed
here (indicaling on diagram). They were in more delail
and an abrasion which I didn't designate differently, &
small superflicial laceration, which I designated II,
and then Laceralion EE and 88, being a large
laceration. This one is .9 cenilimelter or .9 inches by
3.7 inches. This one is .85 inches, as Lhe head is
turned slighltly away, wilh length unaffected by Lhal
molion of 4.1 inches and shows Lhe regular edges
suggesling Lhal Llhere are multiple strokes involved, as
i1 doeg here (indicaling on diagram) .

0 Okay. Now, Lhe irregular edged mulliple
strokes of Lhe cutting instrument?

A Thal's correcl. .

Q And Lhis would have Lo be a sharp
instrument, such as a4 knife?

A This would have Lo be gomething with a
decenl edge Lo il.

2571




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

Q Can you Lell whelher or nol il would
have a serraled edge or is il smoolh or can you tell--
A I could nol demonslrale any serralions
Lo it. Somelimes there can be serrdtions shown, nol
always. I did nol see any serrations in this. They're
usually found al Lhe pointl Lype edges ol Lhe wound. I
did nol find any abnormality to suggesl Lhal in any of
his wounds.

The stab wounds to the abdomen just
above and on eilher side of the belly bullon are
indicaled on Lhis charl as well.

And BB, which is Lo the right side, and
CC, which is Lo Lhe left side, I've measured across the
midline here (indicalting on diagram). Thelr
dimensions, Lhey are open slightly. They do Lend Lo
have kind of a [lal edge on edach al opposile sides.
This can occur wilh a knife Lhal has a single edge. It
is nol specific for Lhat, because Lhe side could be
duller on this side than on Lhe olher side. Bul the
lenglh on Lhis one is a .72 inches. The lenglh on Lhis
one is a .70 inches, which should, within a reasonable
tolerance, given Lhal the skin is somewhat elasltic, be
close Lo Lhe measuremenl of the width of the blade Lhatl

infliclLed.
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Q Okay. And agdin, did you notice any

serralions on Lhis?

A No, no serrations.

Q Okay .

A The slab wound Lo Lhe back, the small of
the back, is here (indicating on diagram) . That one I

designated JJ, and it is oriented acrosgs and agdin,
shows ilts blunler end here and Lthe edge here
(indicaling on diagram). These also have a bil of 4
Lail. Those kind of curve with an inward molion that's
slightly at a differentl angle frow Lhe oulward molLiorn,
thal aclually slices Lhe edge of the wound in Lwo
pieces.

Q Okay. So you can Lell il goes in one
place and comes oul anolther?

A Well, slightly different. Il makes 4
gsecond small laceraltion as il comes oul here
(indicaling on diagram), because this is a wound Lhatl
goes basically inward on Lthe body.

Stab Wound AA is back over here just at
the edge of the lefl nipple (indicating on diagram) and
has o small abrasion down from it.

Stab Wound AA is [further over on the
Jefl side of the body, shows maximum dimensions of 1.38
by 0.85 inches Llhis direction (indicating on diagram),
which, again, is siwilar Lo our dimension here
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(indicaling on diagram) and is a bilt wider. I think
Lhal this knife aclually did a bigger Llurn on being
pulled oul, and mday notl have been placed direclly in

and oul, bul instead may have mwoved slightly in the

skin.

Q Could that be either the objecl woving
or Lhe —— Chad, himselfl, moving?

A Yes, and its location made it 4« lilile

more amenable to movemenl, becduse Lhere are ribs
underneath Lhere. So you're Lalking aboul glancing on
ribs, which are Lougher Lissues Lo gel through Lhan Lhe
two on Lhe abdowmer.

Siab Wound DD here is way around on Lhe
right side of the chesl here (indicalting on diagram) .
And il's labelled here (indicating on diagrawm). And it
also shows a Ladpole-Lype shape. It is vertical in
relationship Lo Lhe body as opposed Lo Lhese olhers,
which are oblique.

There is one olher knife-Lype injury.,
and Lhal is Laceralion GG. And the reason this is nol
4 slab wound is because of where it is. It's on Lhe
lefl Lhumb here (indicaling on diagram), and has sorl
of & lriangular Lear in Lhe gkin. By ils slice, il has
caused an action such as Lhis (indicating) on Lhe skin,

so Lhal Lhis is a loose flap of skin thal's been raised

2574




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

(rom where il was introduced. And as it slid across
gol moved, okay?

This injury is suggesiive ol a
defensive Lype of wound, because it iIs al an area where
if one grabs for Lhe blade, Lhis would be pulled or
pushed Lhrough thalt area of laceralion.
Q So Lhat would indicate thal Chad
Burnell was either, whal, grabbling for the knife and
trying Lo keep il from doing that? Is that what you're
terming a defensive wound?
A Yes, a defensive wound means that he had
his Lthumb in the way of Lhe sharp edge of the blade,
eilher Lrying Lo push, grab or some olher motion. And
so Lhis -- Lhis wound was inflicled with the edge ol
Lhe blude.
Q How mwany differenl Lypes of weapons cdn
—— jusl [rom looking al Lhe wounds, can you sdy
inflicled the injuries to Chad Burnetl?
A There would have to be a minimum of
three, Lhe gun, which could be gimilar caliber in all
three wounds, a knife thal had an_edge to it, Lo cause
4ll of these and this as well, and then gomelhing

elongdled and sharp withoult an edge Lo cause Lthat.

Q Okay. So Lhree different Lypes of
wedapons?
A Yes,
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Q If you would, with regard Lo Gunshol
Wound A, when you were doing the aulopsy. what sort of
organs did Lthat gunshot wound penetralte?

A Gunshol Wound A is —- went Lhrough the
edge of Lhe orbil al that poinl, broke Lhe bone ahead
of it, went Lhrough the frontal —- whal we call Lhe
fronl parl of the skull, the skull, and Lhe Lemporal
skull, which is around the temporal lobe. IL went f{rom
fronl Lo back and really didn'l go up or down as far as’
his head was concerned. Il way have gone up or down as
far as a [loor was concerned, il the head had been
Lilted. And it really did nol go Lo Lhe right or Lhe
lefl, bul, again, Lthal may have been in relaltionship Lo
his body, because Lhe head wdy have been turned
somewhalt. I don'l know. Bul al that wound, it caused
injury by the bullel going Lhrough the area and by bone
fragmenls being shoved daway from Lhe area by the broken
bone from the impact of the bullel Lhal cause injuries
Lo the left bolLtom of Lhe brain, the thinking part of
{he brain, the middle of the right frontal lobe, in
olher words, lhe whole leflL side of the Lthinking
porlion of the brain or cerebrum, Lhe inside of the
righl lobe, and also caused bone fragment disruplion ol
Lhe lefl inlernal carolid drlery as it was coming up

through Lhe skull. The lefl internal carotid arlery in
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Chad above and below Lhe drea ol laceration and
disruplion was d fairly good sized vessel. And he
would nol have lived long afler this artery was
deslroyed.

The bone fragmenls also went into Lhe
Lemporal lobe of the brain. The bullet ilselfl and bone
fragwents damaged Lhe olfactory, which is the smelling
portion of the brain, lefl frontal lobe as well. And
4s a consequence of these injuries Lo Lhe brain and ils
blood vessels, with hemorrhage, etc., Lhe lungs slarted
to develop Lhe edema, becaie filled up with f{1luid.
which occurs with penetralting injuries to the brain.
Q So, as a resull of Lhat, I wmedn Lhis one
was a falal wound? -
A This wound was a L[atal wound. You could
nol even hdve d heartl survive this from -— [or very
long. The inlermal carolid artery is a major vessel
Lthal is necessary, his thoughl processes, hig control
of his bodily functions would have been ended with Lhe
penetration of Lhat -- of Lhat artery.
Q The -- Lhal's Gunshol Wound A?
A Thal's Gunshol Wound A.
Q Whal aboul Gunshol Wound B?
A Gunshot Wound B is Lhe one Lo the right

chesl. Again, it's the contact gunshol wound.
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Q Again, Llhe barrel of Lhe gun and muzzle
being next to Lhe skin?

A correclt. It went Lthrough the right
second rib and righl inlercostal space, second
intercostal, went through the right lung, went through
Lhe back of the chest wall belween Lhe fifth and sixth
ribs and then became lodged beneath the skin, in the

back, 57 inches above Lhe heel.

Gunshol Wound D is 56 lnches above the
heel, so you can see il rose one inch in his body. IL
was also very slightly, from right Lo lell, meaning
Lthal il wenl at some point al an angle, such ag Lhal
(indicating). Butl basically iL wenl [rom [ront Lo
back.

Because ol this wound, he nol only bled
inLto the righlt side of the chesl, approximately Lwo
unils wortlh, he also had the disruption of the lung and
the bleeding from that and with conltinuing to breathe,
so I do know thal he was alive atl this poinl. He
developed air around the lungs and into the skin, which
requires Lhe pressure of continue Lo brealhe or be
resuscitdated. There -— Lhe area around the gunshol

wound Lhen Lfell like air-filled Lype fluid in the skin.

Thal's aboul il for Gunsholt Wound B.
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Q Could Gunshol Wound B, was thal also a
fatal gunshol wound?

A Gunshot Wound B, if given long enough,
could have killed him by itself. He al -- you know,
inilially, might have survived it had he had proumpl
medical cdare al a Lrauma cenler, First class Lrauma
cenler wilh iransfusions, chesl Lubes, elc., but he did
live for a while with thal wound, which was bleeding in
Lhe chesl and causing air build up in the chesl, was
aclually shoving the heart to the left and trying Lo
£i11 up the lefl side of the spuce with everylhing
being moved Lo Lhe lefl, because the lung is deflating
and air is being lost into Lhe chest and oul into Lhe
chesl wall. .
Q Gunshol Wound C, did it sirike -- il's
an in-oul motlon?

A Gunshol Wound C, in an old weslern
terminology, would be considered a [lesh wound. It did
bleed into Lhe tissues. Il was there while he was
alive. It was placed there while he was alive, but il
wenl in the front, came oul Lhe back and did nol sirike
a4 viltal structure in passdge. ORay? IL did get
wuscle, it did get skin, and it did gel fati, bul no
greal big muscles and nothing mdjor.

Q And & person could survive a Gunshot

Wound C?
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A It would Lake major medical problems

THE COURT: Hold on just a winute.

THE WITNESS: -- to die of Gunshot Wound

THE COURT: Excuse me d minute. I Lhink
one of Lhe jurors needs Lo be excused just a momenk, Lo
be excused a woment. So why we just lel whoever Lhat
juror is be excused, and we'll just wail here. I don't’
want Lo embarrass whoever it is, go right ahead, Ms.
Monlgomery. And you can go in my office. Mr.
Himmelberg will show you, and Lhen we'll be back

whenever you gel here. —

(Juror No. 2 is excused and

then relturns.)

THE COURT: Okay. Go ahead.

Q (By Gen. Blackburn) Okay. Dr. Harlan,
Lthe —-
A Gunshol Wound C, the only way he would

have died of Gunshol Wound C is if he had had long-
Lterm complications like an infection Lhat wasn't
conlrolled. So it would have Laken dlmost no

wedical care for him Lo have died.
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Q And Lhe damage done by Lthe sldab wound,
il you would, jusl describe each of Lhe slab wounds.

A If we go in arder on that chart, Stab
Wound AA, labelled thal simply because I'd already used
A, B, C and D for the gunshot wounds. So we wenl for

double lelliers.

AA is just on Lhe oulside, anterior Lo
lefl nipple. IL's 5.35 inches Lo the lefl side of Lhe
midline. What it did was Lo go Lo maximal depth of 2.8'
inches. And I measured this through Lhe Lissue and
into Lhe left lung, which it did go into. And il wentl
basically from fronl Lo back and lefL to right, meaning
on him, approximately thal angle (indicaling). And
it's oriented vertically, vertically (indicating).

Q When you say a deplh of 2.8 inches, whatl
does Lhal Lell you aboul Lhe knife?

A The maximal depth of 2.8 inches lells me
thal il requires a blade aboul 2 and a halfl inches long
to make il. If I have a blade witlh a hilt on it at 2
and a halfl inches, I can actually indent Lhe skin
slightly if il's sharp eriough and push il in slighlly
further than that. So it would have required a minimum
blade of around iwo and a half inches.

Q S0 4 minimum blade?

A Correcl.
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Stab Wound BB here is here on him
(indicating on diagram). This wenl into the abdowen,
wenl Lhrough the skin into the periloneum, which is Lhe
cavily around Lhe gut, elc., and went into Lhe right
anterior liver. Ils maximal deplth was 2.35 inches, so
itl's slightly less deep than Lhe first stab wound that
I showed you. It's going from fronl Lo back and
slightly from inferior to superior, which is angled
upwards.

The third stab wound is here (indicaling
on diagram) and is also obliquely oriented; in olher
words, il goes acrosgs like this (indicaling on
diagram). And il's going Lhrough the abdominal wdalls
it went Chrough the fronl edge of Lhe slomach. It did
nol go oul Lhe back side of Lhe stomach. And I don't
know how full his stomach was or how deep in Lhe
stomach it wenl, bul it did go into his stomach. So
ils wiminal depth is 1.8 inches. I can Lrack il that
fur in, bul because iL's going into a stomach bubble
and whatever else, I can'l Lell you how deep it went
alfter that hollow edge of Lhe stomach Lthere. Il was
going frow Lronl Lo back, inferior Lo superior, and
Crom lefl Lo right. 8o it's all three Lhings at Lhe

same Lime. Thal's Lhal one.

2582




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

Stab Wound DD is Lo the righl lalteral
chestL. Thal's Lhe poinl up here, almost in Lhe armpit
here. And thal's gol a maximal depth of 1.8 linches and
wenl Crom right to left, slightly from up Lo down, and
wenl from poslerior Lo anterlor. IU came in from the
gide like. AL Lhe point where this went into Lhe chestl
wall, it did nol strike lung, and it's at an odd angle.
So T don'l know if il didn't sirike lung because the
lung was already being shoved over by the facl Lhat il
had a gunshol wound and was, Lherefore, deflated, or il
il just missed Lhe lung.

Stab Wound EE at the Lop of the Lwo
bigger laceralions or slice wounds Lo the neck. And il
is nol abundanlly deep. IL's 64 inches above Lhe heel.
It's mosltly to the midline and left and did cause
bleeding, but it did nol gel major life struclures. It
did gel small vessels, so it did bleed. So I know Lhat
ilL. wags pul Lhere while he was alive.

This wound is the next big wound. IU's
beneath Lhe one I just described. IL also had acule
hemorrhage Lo il.

Q When you're saying "acute hemorrhage",

that would be —-
A Bleeding. 8o I do know Lhal he was

alive on Lhal one. He also was alive when the wound to

Lhe left thumb was wade. That also bled.
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He -- Lhe nexl wound was also a slab
wound, bul it's a very small little hole. And that one
wenlt only .3 inches deep, so we're dealing wilh a very
shallow wound, bul then it's placed direcily over Lhe
slernum. The sternum is a very slurdy bone. It also
bled. IL did show vital reaction. Stab Wound II, I
went back and charted this one, becduse it was a little
deeper than al first I had noled, bul it's still
superficial, and il's between the other Lwo major slice’
wounds Lo the neck.

Stab Wound JJ is through skin and
skelelal muscle. Thal's diagrammed here and it's on
Lhe back side here and il wenl Lo a deplh of 2.9 inches
Lthrough skin, muscle, and in between Lhe verlebral
processes. IL's direcled from Lfronl -- excuse me —-
{rom back Lo [ronl, slightly from his leflL to his right
and slighlly from top to bottom. So il's approximalely
al that angle (indicating). And Lthat one also did
bleed. That was while he was alive.

Q Dr. Harlan, while you're down in front
of Lhe ‘jury, I'm going to hand you 4a gseries of
photographs and ask you Lo see if you can look al those
photographs and identify them?

A Yes, I can. These dre all of Chad

Burnetlt.
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Q If you would, Lake Lhose
photographs——

MR. NEWMAN: Your Honor, excuse me.
For purpose of Lthe record, now thal Your Honor has had
a4 chance Lo see the chartl, we renew our objeclions
concerning the pholtographs.

THE COURT: Okay. The Courl will
overrule your objection. Go ahead.
Q (By Gen. Blackburn) Dr. Harlan, if you
would, Lake Lthose pholographs and turn around and
explain Lo Lhe Ladies and Genllemen of the Jury whal
each one represenls and whal does thal tell you aboul
Lhose injuries.
A " This is a pholograph ol Chad's face
(holding up photograph), which shows me several things,
Lhe contacl gunshol wound to the eyebrow is here
(indicating). There is bruising beneath it, It d4id
noL Lake Lhis long to kill him or this would have been
a much bigger bruise. There is some hemorrhage in the
neck involving these, not 4 marked amount. I might
have expected more bleeding had they been early in his
dying episode ralher Lhan lale. 8o I Lhink these are
probably lale injurlies.
Q Whal aboul the gunshot wound, can you
tell whelher the gunshol wound came before, during or
aller dealh?
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A The gunshot wound came before deatlh.

Q Okay. And that is by -- whal is it
thalt—-—
A The bruise to Lhe lefl eyelid here

(indicalting on photograph) .

The nexl photograph (holding up
photograph) is of Chad's neck and il shows severdl
things. These dre Lhe abrasions which are nol very
deep. Thal's an abrasion and laceraltions or slice type~
wounds Lo Lhe neck. And this pholograph has been taken
wilh the head Lo show Lhe wounds the best. In other
words, instead of Lhe front or side, this has been
taken obliquely [rom wounds Llhal are direcltly 4across
Lhe neck here (indicating on photograph). Also, Lhe
head has been Lurned Lo the right Lo allow me to show
Ltheir maximal deplh, etc.

Q And can you Lell [rom Lhat whelther or
not Lhose wounds were before, during or afler dealh?

A These are —— Lhese do show some vilal
reaclion bul not a marked amount. There ig some
bleeding here, and il did slice blood vessels in Lhe
neck, butl nol the wajor bleeding I'd expecl i{ he vere
a healthy individual at this point.

0 And how many differenl laceralions or

how many differenl culs can you aclbually see in that
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photograph?

A I can see a minimum of four, but thisg
one shows several edges on it. And instead of at --
well, with a knife thal's being pul into a Lissue, you
can pul it in and pull it oul and have two different
edges on Lhe sharper edge of Lhe knife. In a wound
like this, pulling il across one time does not make Lwo
Lails on the wound. Inslead, that's —— Lhal‘s (lwo
geparale wounds. These did not line up in the skin

folds as one wound.

Q Okay. So thal would wean thal the knife
is going across Lhe skin how many Limes?

A A miniwmum of Lwo wilh this one, &
winimum of two al this one, one with that one, and one
wilh Lhal one. So there were probably actually six
Limes across Lhe neck.

Q Six times across Lthe neck. - And thal's

what's demonstrated by this picture?

A Yes.
o] And this is while he ls dying?
A This ig while he is dying.

This photograph is of Chad's lefl Cthumb.
(Holding up pholograph). And it shows how the injury
was inflicted by the —-- by Lthe drawing ol Lhe knife
across Lhe Tinger Lhere.

0 Okay. This is a defensive wound —--
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A Thalt's the defensive wound.

This injury I did not yel lalk aboul.
(Holding up photograph). This is an injury Lo the
upper left thigh. And again, Lhis one did not cause
ma jor injury. And I'd call it a superficidal
laceralion. I did nol designate il wilh AA, BB, elc.
Basically, I was very Lired of wriling by that time.
and I'd come Lo Lhe bottom of i{hal page. So I,
instead, designated Lhis as a guperficial laceralion,
meaning that it did no wajor damage and charted il as
being 29 and a half inches above the heel. That also
shows vilal reaction and is transversely oriented. So
his leg would be like this (indicating), with the

number upside down.

Q When you say “vital reaclion," meaning
il wds ——
A I{ was while he was alive. This may or

may nol be a defensive wound. II he's trying Lo gel
gomelhing in the way ol d sharp object, Lhal could have

occurred during Lhe struggle. I don'l know.

This 1is Lhe wound -Lo Lhe back. (Holding
up photograph). If you're looking at it from his back,
il would be Lhis way (indicating). And that is a stlab
inward Lype wound Lo Llhe small of the back. Again, it

shows vital reaction. It does show bleeding, elc.
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There is a lillle reddening around Lhe skin, around Lhe
edyes.

These are Lhe two slab wounds Lo Lthe
belly bulton dared. {Holding up photograph) . If I pul
i{ like this, and you realize that I am Laking a
pholtograph [rom his right, here is his belly bulton,
here is Lhe taller or the higher of the stab wounds,
which is BB, here and here is CC, here (indicating on
diagram) . We jusl use this thing here Lo show us
relalive size. This is a cenlimeler ruler. And Lhese
again are basically directed Lowards the inside ol Lhe
body. And Lhey show Lhe reddening of the edges of the
wounds as well.

Q Again, that -- he's alive?
A He was alive.

This is a pholograph (holding up
photograph) of his chest. and I've taken it frowm Lhe
lefL side, basically. Lo show stab wounds just to Lhe
oulside of his nipple, but it also shows & little
abrasion here that I did nol separately chart as 4 stab
wound. TIl's ‘jusl an abrasion. I don't know how it
occurred, bul il's aboul lhe same age as all the other
injuries, but it didn't do any major damage. He also
has an abrasion here (indicating on photograph). I
Lthink he had Lhose -- no, he does have punclale

abrasions here, dand I believe Lhal's all.
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He does have abrasions here, here, and
here (indicaling) on the right shoulder area. I'1ll1
show you those in a minule. This one does show, il's
from the right gide, if he's lying down, which is how I
viewed him, it would be like, this is litlle abrasion
here (indicaling). This is Lhe punctlure wound, itl's a
closer punclure wound ghol than the one I'm going Lo
show you in o« minule, show d little tail off it, Lhe
[acl Lhat il is a very round lillle hole ralher Lhan
being a slit-like hole here (indicating). This is 4
reldatively close—up shol of the Gunshol Wound B, bul
I've Laken il from across Lhe body, il's over here on
the right side of the chesl. And il shows a relaltively
dense black color around the wound indicatling the
deposition of powder because it's a conlacl nature.
Q All right. So Lhis would show Lhree

differenl Lypes of weapons.

A Three differenl Lypes ol weapons --
Q And —--

A --— in one photograph.

Q —— all of which were the injuries

inflicled prior Lo dealh?

A Prior to death.
o) All right. This ig Lhe last pholograph.
This, again, if you imagine Chad —-- it's difficull to
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do il Lhal way. Lel's do il this way. These are some
abragions, bul the importanl Lhings are Lthe gunshotl
wounds Lo the righl chest. Thalt's B.

Q The conlacl wound?

A The punclure wound. Yes. Thalt would
be. The puncture wound here (indicating) with a little
tail on il, some scrapes there. And this is the wound
Lhal wenl Lhrough muscle Lype Lissue, in and oul. And
here is the stab wound Lo the right side of the chest
(indicating).

Q So, again, Lhat shows Lhree different
Lypes of weapons, Lthe number of weapons, and also

belfore dealh?

A Before dealh.

Q All before dealh?

A (No response.)

9] Whal, Dr. Harlan, was Lhe cause ol dealh

of Chad Burnell?

A Because several of his stab wounds, if
given long enough, could have resulted in his dealth, I
listed his cause of dealh das being wultiple gunshol
wounds and sltab wounds. Several.of the stab wounds
were deep enough that if given long enough Lhey could
have led to his death. The gunshol wounds Lo the right
chest certainly could hdave caused his dealh. He was

probably in a weakened slale by Lhe time he received
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the [inal gunshot wound, which was the gunshot wound Llo
Lhe edge of Lhe lefl eyebrow, which killed him rather
gquickly.

Q 8o thalt he -- all of his injuries

occurred before death?

A A1l of his injuries occurred before
dealh.
Q Can you tell anything aboul from your

viewing of the body Lhe Lime of death of Chad

Burnell?

A Chad, when initially viewed, by and
others wds in rigor mortis, had [ixed posterior livor
mortis, and had begun Lo show drying around Lhe edges
of the wounds, elc. So he had been dead for more Lthan
12 hours. IL I tried Lo go back and -- and categorize
Lhal furlther on him, I would say Lhal it was probably

right around 12 hours at that Lime.

Q From when he was first viewed or longer?
A Uh —-

Q Would it be consistent —-

A From when I started Lhe aulopsy.

Q When Lhe —-

A No, excuse me, {rom when [irst viewed.

Q When -- would iL be consistent wilh

being dead around 11:30 on OclLober the 1lsi?
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A Yes, il would.
Q So Lhat's his time of dealh. During the

course of your autopsy, do you also look al Lthe stomach

contents?
A Yes, I do.
Q And whal were you able Lo determine

aboul the slomach contents of Chad BurnetlL?

A We aclually weigh and measure our
stomach contents. And what we found was that he had in
his stowmach 180 cc.'s dark green-black mush which you
couldn't see through. And il contained bits of onion,
cheese, green pepper, black olives, wushrooms and

pepperoni.

Q Would thal be some of Lhe ingredients of
a4 pleza?

A That sounds like a pizza supreme.

Q And based on what you could .see, can yod

tell anylhing aboutl the Lime of death with regard Lo
looking at the stomach conlents?
A T can tell thal Chad ale within one hour
of the time thal he died.
Q I Lhink that's all.I had with regard Lo
Chad.

GEN. BLACKBURN: Your Honor, atl Lhis
poinl I'm going Lo request that the pholographs be made

an exhibil to our hearing and that the Lwo chartis be a

2593




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

collective exhibil as Lo Chad Burnett.
THE COURT: Okay. The piclures will be
one collecltive exhibit and the diagrams will be another

colleclive exhibil as the next nunmber as Lo Chad

Burnell.
(Stale's Exhibit No. 33,
pholographs, mdrked and
filed.)
(State's Exhibil No. 34, Lwo
(2) charts, marked and filed.)
Q (By Gen. Blackburn) Dr. Harlan, alter

vou did the autopsy with Chad Burnett, did you then do
an aulopsy of Judith Smith?

A Yes, I did.

Q And what, if you would, in doing this,
do you recognize these two charls?

A Yes, I do.

Q And are Lthese Lthe -charts that you made
wilh regard Lo Lhe aulopsy of Judith Lynn Smith?

A They are enlargements of Lhose charls.
Q Would you jusi, eilher using Lhe charls,

or explain your view of the body of Judilh Smith.
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A Okay. Lel me make one nole here. All
of Lhe information, I believe, is on Lthat one. There
is one -— a Special Charl 11 here. And Lhe edges of
{he abrasion here gotl cutl off by our xerox machine's
copy .

All right. The wounds on Judith were a
gunshol wound, which was notl contaclt, which did not
show near slippling, but insiead showed Lhatl Lhe muz¢le
had to have been more than two feet from the lefl arm, _
which entered the back side of the left arm and came
oul Lhe front side of Lhe lefll arm. Those are
degignated as Gunshol wound B and Exit Wound C. This
did show vilal reaction. She was allve when this
occurred. Il did nol lead to her death.

Q Lel me sltop you at Lhis point. When
you're saying Lhe back side of Lhe arm, it would have
Lo be facing the ——

A Analomic -- anatomic positlion would
place Lhal at Lhe back side of Lthe arm. Thal doesn'l
wean Lhal she was shol from the back. She could have
easily have been shol through Lthe back side of the arm,
wilh her arms back side toward tﬂe gun, facing Lhe gun.
Q Okay. So she could have had her -- like
her arm belween the gun and the olher parts of her
body?

A Thal's correcl.
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Q Okay. Gunshol Wound A.

A Gunshot Wound A is al Lhe Lop of Lhe
neck. It does nolt show well on dany of Lhese diagrams
because Lhis is a front and back shol. And this ig a
side area, bult it's approximdlely here (indicating on
self).

Gunshol Wound A, when -— especially when
compared Lo Gunshot Wound which is .24 by .24 inches is
gomewhal bigger and shows a large amount of black color’
arouad il, which is the powder burn. This is a gunshot
would which would be described as being a near gunshot
wound, bul I can qualify Lhal a litlle bit further by
Ltelling you thatl anylhing within two feel is considered
4 nedr gunshot wound; because il will leave a spray of
black powder. This is considerably clogser than Lhatl.
And while nol immediately adjacenl Lo Lhe skin, has Lo
be very close Lo il, because Lthis did nol have the
stipple patlern around it that a further back gunshol
wound would show.

Q so on Chad we had contacl wounds, we've
gol Lhe near gunshol wound and then the other —-

A Whal we would classify as a distant
gunshol wound being more than two feebt [rom the skin Lo
Lthe muzzle.

Q This one was wilhin two feel or closer?
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A Definitely.

All right. Those were Lhe gunshot
wounds. She dlso had a slice wound to Lhe neck. Hers
ig @ bil different because instead of being over here
wilh the gunshot wound it's more on Lhe right side of
L{he neck coming around Lo the midline. And Lhis one on
her does nol show even a degree of bleeding that Lhose
ori Chad showed. Now, I qualify Lhat by saying "mild
hemorrhage.” The amounl of bleeding thal was presentl )
from this slice was aboult that thal would be drained if
you slice something Lhat's already dead or dying. So
circulation to the neck was nol good al this point.

Her hearl may have actually already stopped.

Q So Lhese laceralions Lo her neck coui&
have been aflter dealh?

A At or afler dealh.

The Stab Wound BB, again, is superficial
and il's here (indicaling omn diagram), and il's &
small, narrow wound, very similar Lo Chad's wound Lhat
was here (indicating on diagram), but il was 4« litile
further down and righl here (indicating on diagram).

Stab Wound CC is, again, swmall and
round, superficial, and right there (indicaling on
diagram). Slab Wounds DD and EE are, again, round.
This one (indicating on dlagram) is only .08 inches

by .015 inches, but it ig at a little bit of an
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oblique angle causing that kind of ovoid or 4
Ltadpole-Llype shaped wound tLhere.

This one, agalin, is a puncture type
wound. The injuries Lhal these cause internally were a
ljittle interesting, too. The near gunshot wound to the
neck wenl through Lhe skin, Lhrough Lhe sofl tigsues in
the neck, Lhrough the C-3 vertebral discs, through Lhe
cerebral —-- Lhrough the cervical spinal cord, slicing
it inlo. And the bullel was recovered in the cervical ~
spinal canal. The bullel was atl 59 inches above the
heel. The enlry wound is at 60 inches above Lhe hell.
The direclion of Lhe bulletl wenl was from left Lo right
and [rom anlerior Lo poslerior. 8o we're Lalking al an
angle lefl Lo right and anlerior Lo posterior, bul notl

downward or upward.

Q Whal would be Lhe effect of this gunshol
wound?
A This gunshol wound, because of Lhe

injury, which is a transectlon, a total separation ol
the cervical spinal cord would have rendered her
incapable of moving her arms or legs al that point.

Q In olher words, she would have been

paralyzed from Lhe neck down?

A Thal would have been instant paralysis.

She also had subdural hemorrhage in Lhe ared and
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bleeding. She also had subarachnoid hemorrage f[rom 1L,
T doubl seriously if she would have been capable of
breathing al this point. I she did, it was nol for
very long. There was some bleeding inlo Lhe upper
dirway, and it did nol really get down far into the
lungs. So I think she may have had a few deep brealhs,
and Lhal's aboul il.

In -- in going Lhrough the neck and
being lodged in Lhe canal, il wenl through Lhe basilar _
artery and left vertebral artery or aclually lacerdted
thoge arterles [rom the motion as it went past. That
caused bleeding inside the brain itselfl, caused a
hematoma of the lefl inlernal jugular vein in the neck.
Thal quickly ended her life.

Q What -- the —-- how many differenl Lypes
of weapons were used on Judith Smith?

A I doubt serlously if[ Lthe puncture wounds
Lhal were superlicial here (indicaling on diagram) were
made by a really, really shdrp instrument capable of
giving Lhe slice Lhal we have here (indicaling on
diagram). So I really believe Lhal Lhere are a gun and
wo differentl Lypes of dinstrumenis Lo make Lhe stab and

slice shapes.

Q S0, again, Lhree different Llypes of
weapons?
A Correcl.

2598




10

1

12

13

14

15

16

17

18

19

20

21

22

23

24

25

Q Can you slale anything at all aboul Lhe
—— {he instrument thal was capable of doing tLhat
slicing -- slicing motlion?

A Not very much. Again, I did nol see
evidence for serration. And its depth of the slice
was .8 of an inch.

Q So no serration and —-- but wilh regard
to the depth, it did not go very deep.

A TL did not go very deep, but il should
have made more bleeding Lthan it did, because .8 ol an
inch is approximalely that far (indicating with hands)
benealh the skin. And in Lhe area that il wenl in,
Lhere are plenly of smaller blood vessels that should
have been redder had the hearl sLill been funclioning.
Q And Lhe puncture wounds were caused by
what kind of an instrumenl?

A Again, il's something with a sharp
pointL, like an ice pick, somelhing gimilar to Lhat.

Q Similar Lo ones Lhatl you obgerved on
Chad's body?

A Yes.

Q Was Lhere any way to tell from your
observaltions whether or not the same instrument was

used on both Chad and Judiih?
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A Nol precisely. bul it appears likely. 1
can find no dissiwmilarities.
Q The puncture wounds, were they made
before or after Lhe dealh of Judith Swmith?
A The punclure wounds charted here
(indicating on diagram), Llhere was very, very lillle
bleeding. And particularly, on the one here, which I
diagrawmed here (indicating on diagram). Stab Wound --
lel's see, il's not BB. IL's EE, here (indlcalting on
diagram) . That wound went in a maximal deplh of 2.20
inches. And it was going from front to back and 4
liltle bit from bottom Lo Lop. And it went into the
right lobe of Lhe liver, and yebt, it caused no ma jor
“bleeding. A liver, when stuck, bleeds, remarkably.
This was capable of producing with these sized holes,
bul at the same time il didn'tl bleed, so I believe Lhatl
Judith's hearl had already stopped by Lhe Lime thal

Lhis wound was adwinistered.

Q Okay. So Lhe punclure wounds are alfler
dealh?

A I do believe Lhey are.

Q Dr. Harlan, lel me hand you 4 series of

five pholographs and ask you il you'd look at Lhose and

gee if you can recognize Lthose.

A Yes, I do. I Look these, and Lhey are

4ll of Judith Smith. The [irst one is a pholtoygraph
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showing Lthe Gunsholt Wound A, which is back here, in Lhe
gide of Lhe neck jusl past Lhe angle of Lhe mandible.
And you can see Lhe black coloration around it. You
can also see some red around il. Thatl is vital

reaction.

Q Okay. Vital reactlion, meaning she was
alive when this —-- the gunshol wound —-
A Yes.

The second photograph is of the right
side of her neck, taken Erom the right. (Holding up
photograph). This is her chin {(indicatling on
photograph).' Thal's her left shoulder. She's in Lhal
posilion, and il's obliguely orientated, uand it is 4
slice Lype wound. And there's very little bleediny.

Q Which would lead you Lo believe this is

alflter dealh?

A Yes.

Q And —-

A AL or afler.

Q AL or afler death. Can you tell whether

or not Lhere's one or (wo?
A On thal particular one, I could nol see
a good Lail Lype edge al either end. Thal way have

been one. If it was nol one, then Lhe deeper cut had

Lo have been cenlrally placed and nol involving Lhe
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skin.
Q So one, maybe more?
A One, maybe more.

This pholograph is of Judith's leftl
elbow. (Holding up pholograph). This shows Lhe
distant of entry gunshot wound to ithe back side of her
arm and a little bruise above it.

This photograph I wmade before I Look her
shirlt off. This is her lell arm coming down Lhis way
(indivaling on photograph}, alwmostl off ihe photograpl.
This is Sltab Wound BB. And you can see d very smdall
hole in the shirt. It shows Lhal the shirt was also
penelrated by whalever caused Lhe puncture wounds. And
Lthal's all the bleeding thal there was al 4 Lime

belween injury and when she was finally brought in to

us.

0 Which would indicate, again, that it
Wds——

A There is no indication there Lhat her

hearl was beallng.
Q So thatl --
A So thal's aboul what would be soaked oul
by a4 bloLier-Lype effect from the shirl from a punclure
on someone thal's dead.

This (holding up photograph) is the same

wound as il looked after we took Lthe shirt off. And
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there's —— I mean it's very easy to overlook it. It's
4 small, litllle hole there and no reddening around the
edge.

Q And what was Lhe cause of death of
Judith Smith?

A I listed Judilh's cause of dealh as
multiple gunshot wounds and stab wounds. Basically,
the guanshot wound that —--— Lhat ended her life was Lhe
one Lo the angle of the jaw, upper neck here
(indicating on diagram).

Q So the main cause of dealth would be this
gunshotl wound (indicaling on diagram).

A - Thal's correct.

Q Which caused the paralysis. And would
the Lime of her dealth be consistent with 11:20 or

before on Oclober the 1lst of 19897

A Yes, it would.

Q And again, did you look at Lhe contents
of -- of her slomach?

A Yes, I did. Hers was somewhal different

from Lhalt of Chad. Her slLomach contained 570 cc.'s or
grams of orange-ian wush with green lealy vegelables,
sliced peaches, noodles, yellow cheese, orange gredse,

bread, brown —- brown meatl thal was ground up, oniomn.

and Ltomalo.
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Q And what would thal tell you aboul Che
time of death with regard Lo when she had eaten?

A she had definilely eaten within the hour
of her dealh.

GEN. BLACKBURN: Your Honor, al this
point, I'd request Lthat these pholtographs be made the
nexi exhibil and the Lwo charts, be a colleclive
exhibit.

THE COURT: Again, Lhe same way, be
collecltive, the pictures, and then Lhe charts anolher

exhibil.

(State's Exhibil No. 35, five
(5) pholographs, marked and

{filed.)

(Stale's Exhibit No. 36, Lwo

(2) charts, marked and Filed.)

Q (By Gen. Blackburn) Dr. Harlan, afler
you performed the autopsy on Chad and Judith Smith,
Chad Burnetl, did you Lhen perform an autopsy on
Jason Burnell?

A ’ Yes, I did.

Q Okay. I you would, just describe his
injuries.
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A IL you'll look, we do have 14 chartL
thal's differenl frowm Lhe olher Lwo. Bagically, Lhese
are Lhe same Lwo Lypes ol charls for him. Jason had no
gunshot wounds. Instead, he has all stab Lype wounds
and laceraling type slab wounds.

He had a Lew abrasions on Lhe back of
Lthe neck, some scars and other things, a yellow and
purple contusion of the lefl eye, which is gsometlhing
thal occurred prior Lo the episode leading to his
deatlh. This would have required a day or more Lo have
shown thal yellow—purple change. The contusion here
witlh Lhe central abrasion,, however, was —-— Lhe olher
abrasion Lhalt's listed on here are also [resh.

What he had was a series of stab wounds.
Lel me begin wilh A, which is Lhe one to the lefll side
of his neck. And again, Lhis stab wound is looked at
uneven and showsg some change around il Lthat just
suggesly more than one molion back and forth. This one
is from Lhe lefl, clear across the midline slighlly on
Lhe right, but more on the lefl Lhan Lhe right.

Thal one was directed inwards. IU had a
waximal deptlh of half an inch and showed dimension ol
6.2 inches by .65 inches. So it's over 6 inches long.
This one did bleed. He was still alive and still --

hedarl aclivily was going on when this occurred.
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stab Wound B ls Lo the upper abdomen.
This is ils shape, .8 by .4 inches, and places il in
Lhe sdame range as Lhe stab wounds Lhat we've described
on his brother. Stab Wound B is here (indicaling on
diagram). This stab wound wenl through Che abdomen,
wenl Lhrough Lhe enlire anlerior abdomenal wall, wentl
Lhrough the enlire Lhickness of the lefl lobe of Lhe
liver, wenl Lhrough the inferior vena cavd, which is
Lthe big vein Lhalt Lakes blood all Lhe way from Lhe ——
everylhing below Lhe diaphragm back into the hearl and
also golL Lhe right edge of Lhe [irsl lumbdar verlebrae
disc. We're tualking backbone disc, and Lhen ended in
the righl perispinous muscles and deep [al beneath Lhe
skin in Lhe back. TIls minimal deplh is 5.1 inches.
Q So whal does Lhal Lell you aboul the
injuries Lhal cause thal?
A The blade almoslL had Lo have exceeded
more Lhan aboul 4.8 inches in order Lo have indentled
Lhe skin thal far and would depend somewhat on how much
he was able Lo give, how much force was used and how
sharp Lhe instrumenl was ds Lo whal ils actual lenglh

would hdve been.

Q And il has Lo be al leasl 4.8 inches
long?
A Correcl. This was directed from Lhe

(ronl Lo Lhe back bul from Lhe inferior Lo superior,
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meaning il was angled upwards. And it was dngled from
lefl Lo right. And il aclually wenl across Lhe wmidline
and into the back there (indicating on diagram). And
there wuas quite a bit of bleeding from it. He had Lwo
shared wounds Lhal could have caused all of the
bleeding Lhal we saw.

And the nexl one is Lhe one thal could
4lso have been a fatal wound. Thal would could have
been Lfalal, and il would have taken him a wmalter of
winultes Lo die. The other wound, also, could have been
falal and, again, would have taken & matler of minutes,
possibly half an hour Lo die.

Stab Wound C is a very long stab wound,
but even Lhough it looks like a slice-lype wound, It
has Lo have been done with major amouni of depth Lo it.
So I believe il was from da raking motion, nol of &
slice bul instead of & knife pul in and puiled.

And why is it that you think thal?
I Lhink this because of ils deplh.
And whal's thal?

Its winimal deplh is 3.8 inches.
Minimal depth?

Minimal deptlh.

And maximum depth?

I o B I =2 = B . o)

Aboul tLhat.
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Q Whdal wds aclually --

A You can aclually trace il Lhal far.

Q Whal was Lhe resull of Lhal particular
raking motion?

A The resull Lhere is thal it wenl into
Lhe abdomen, raked across and lacerated Lhe lefl

common iliac vein, which is Lhe big vein coming up Lfrom
the leg. Il carries everylhing [rom Lhe leg and part
of Lhe pelvis up into the inferior vena cava and also
gol the muscle Lhal's allached Lo Lhe backbone and had
guile & bil of deplh wilhin that muscle. And Lhe
result of il nol only was Lhe bleeding Lhat occurred,
bul Lhe majorily of Lhe small bowel was exposed Lo Lhatl

wound and made ils way oul of Lthal wound.

Q Thal was das d4 resull of Lhe raking
mnoltion?

A No, il's 4 resull of the big wound.

0 So iL cul Lhe muscle Lo Lhe extenl Lhat

Lhe lower bowel came out?

A The upper bowel.
Q The upper bowel.
A The small bowel came out, yes.

The olher wounds thal he had were Lo Lhe

Ltrunk. They're nol as impressive. He had a Stab Wound
D, here, (indicating on diagram), Lo Lhe lower abdomern.

And ils minimal deplh because il was belween loops of
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bowel, and we couldn'l trace exactly how deep il went,
but was 1.2 inches. It did go into Lhe peritoneun
cavilty and did bleed in Lthe issue around ic.

Stab Wound E was Lo the right anlerior
chest, here, (indicating on diagram), and ils maximal
deplh was 1.2 inches. Siab Wound E, again, is .44
by .25 inches. Thisg ls nol a punclure. This on him
was some drying of the wounds prior Lo Lhe facl of me
charting iL, giving il a more ovoid appearance.

Q When you say "nol a puncture", how many
types of inslruments were used on Jason Burnetl?

A Jason may have had all of his injuries
from one instrument. They were cerlalnly all in the

clasgificalion Lhal we would consider that of a knife.

Q Can you Lell us anything aboul the
knife?
A It would had Lo have been fairly sharp.

It would had Lo have been fairly long. It could have
been somelhing such as a barber's Lype razor. Il could
have also been a sharpened culting knife or a kilchen

knife Lhat was very sharp.

0 A cullery Llype knife?
A IL it were sufficienlly sharp.
Q Was Lhere any evidence [rom your

observations of Lhe wounds a serraled blade?
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A No, lthere wdas no observalions to

suggesl serration. There is an unusual pallern Lo Stab
wWound D. And there is a litlle bil of a V-shape Lo it.
And I don'l know whether this represents a second small
slice here and a bigger slice here and an inslrument
Lhal may have had a single edge for mosl of its blade
or nol. Bul Lhalt does suggest thal. And there was
gome suggestion of that sortl of thing with his
brother's wounds as well.

Q So from Lhe suggestion of this wound and
some on Chad, you're saying thal Che same knife was
used?

A May well have been. And I really can't
tell whelher il wéé a double—edged knife, a single-
edged knife with a parlial double edyge or Just an awful
1ol of aclivily wilh a single-edge knife.

Q When you say "a lol of aclivity," thal

is movemenl?

A Yeah.

Q Either --

A Twisting. '

Q That would be caused by either the

movemenl of the knife or the body on the knife?
A The movement of the boy or the movementl

of the knife in relation to the movement.

2611

-




10

11

12

i3

14

15

16

17

18

19

20

21

22

23

24

25

In addition to those, we have anolher
chart here Lo show Lhe injuries to Jason's hands. He
has on Lhe back of his right hand a litlle laceration
here, bul he also has a big laceration Lo the angle of
the thumb that shows il slightly here (indicating on
diagram). This is the right thumb on these Lwo. This
is Lhe lefl hand (Indicaling on diagram). And Lhere is
4 slice here thal extends around onto Lhe back side of
the hand slighlly, and a slice here {indicating on
diagram). Bul Lhe majorily of the injuries are where
he can have golten Lhem by grabbing al the knife, at
the blade. And Lhese Lhree could have conceivably been
made by one sltroke, if he had hold of it wilh his rightl
hand, left hand, excuse me, if he had hold of it
pulling, and there was force againsl those fingertips.

This represenis Lhe second one and Lhis
a third one (indicating on diagram), or poésibly more
Lhan one. This could have been multiple times Lhrough
the Lhumb ared there. I can't really tell.

The right hand -- I'm sorry, I don't
know whether he was righl or lefthanded, bul the right
hand sustained more injuries Lo the palm side. And
again, lLhese were slices across the palm to the Lhumb,
lillle scrapes on Lhe fingers, and bigger scrapes, and

a large scrape across lthe base ol Lhe knuckles. This
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one —-- lLhese Lwo did line up. This one didn't lipe up
quite as well, but could conceivably have been from
Lhat. I tried Lo calculale how many times he would
have had Lo have grabbed the knife and had it removed
from his hand and grabbed the knife as il was coming

Loward him in order Lo do Lhose injuries. And you

really can't gel a -- a really good number on it.

There -- il could range from aboul 10 Lo certainly wmore
than 13.

Q S0 10 Lo 13 Limes thalt the knife would

have had Lo hdave enter the hand --

A Yes. ITf there is —-— Lhe reason my
eslimale is a lilttle lower than I think, because there
may have been a double-edged blade. Aﬂa some of Lhese
injuries may hdave occurred becduse the skin's being
folded up around something wilh Lwo blades, edges.

Q Whalt —- how do you classily Lhese Llype
of wounds on Jason's hands?

A These injuries on Jason are quile
characleristic of whal we see wilh defensive Lype
wounds. I'm assuming that he did not deliberdately Lry
to grdb something Lhal sharp unless he needed Lo. So T
do think Chal Lthese are -- are defensive type wounds.
They're not Lhe sort of thing that one does Lo one's
sell unless one's trying Lo protecl one's self from a

gharp inglrument.
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Q The injuries Lo Jason in all of these,
were Lhey before or after death?

A They are all before death.

Q And Lhe hands and all. What was Lthe
cause of his death?

A T classified his dealh as being due Lo
multiple stab wounds. To be a little more exact, he
died from quite a bit of bleeding. Two wounds, in
parlicular, could have led to his death much more
quickly. And those were ithe two Lhal I showed you,
here and Stab Wound B (indicaling on diagram) ,
because Lhose did gel major blood vessels. They did
gel veins ralher than arteries. And il lakes a while
longer because Lhey are nol under pressure that an
artery is, in order Lo die.

Q All right. I'd hand you & series of sgix
photographs, and ask you Lo look al those ﬁnd see if
you can identifly Lhem.

A Yes, I can.

Q I{ you would, please explain what each
one of them represenls Lo the jury.

A Yes. This is (holding up photograph)
Jason's neck injury. This is Lhe exlenl of Lhe lefl
gide of Lhe neck. There's also —— you can see Lhe

bruising of Lhe eye thal's beginning to fade. The
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other importanl thing in this photograph is this purple
color. And Lhe purple color here {indicaling on

pholograph) is nol bruising, this big one. The purple
color here is because he was lying on hig lefl side fox

more Lhan 12 hours before he was removed frowm his lefl

gide.

0 So if he were found on Lhat left gide——
A Yes.

Q —— or firsl observed by someone, he

would have had to have been on thal lefl side --

A For more than 12 hours prior Lo being
moved. The reason for that is that livor mortis, which
is whal Lhis represents is pooling of the blood by
gravily. As il pools, it can be, if you roll the
person, Lhen it will starl pooling in the olher
direction. Il only begins Lo fix in the Lissues at
approximatlely 12 hours. His, I Lhink, had been more
Lhan 12 hours because il did nol move during the entire
Lime of Lhe autopsy. Some of Lhese photographs were
made more Lhan a day lalter. He had been lying on his
back in our facilily during that time and s1ill has
this anterior lefl side pooling of the blood.

Q So thal would Lell you or would il tell
you thalt he had been laying on that lell gide prior Lo
being found al leastl -- or prior Lo being moved al

leasl if not more than 12 hours?
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A Correct.

The second pholograph shows thal same
finding, bul it also shows the exltenl of lLhe wounds,
which comes from behind the left ear, cledr across Lhe
right midline. IL also shows his shirt that he had on
with quite a bit of blood soaked into the shirt,

Q And what does Lhat —-— what does Lthat
vwound show you aboul whelher or not thal was before
dealth and can you Lell --

A Thal —— thal shows me thal there is an
wccenlualtion of the blood up here around the neck.
There is some pooling back here on the back of Lhal.
And this shows me Lhat he was alive and did bleed afler
the injury to his neck.

Q And can you Lell how many sltrokes Llhal
that laceration made?

A Thal laceraltion has gol some unusudl
direclional changes to il. And the right side of it,
in particular, has two 1little tails over there. So it

suggesls al least three changes of directiion across.

Q Would Lthat be three different glices
Lhal—--
A IL could be three different glices or il

may be going across it while moving.
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Q It could be moving across it three Limes
without removing Lthe blade?

A Yeah. Either three sllices, probably in
this direction (indicating) or three Limes like Lhal

(indicabting).

Q Bul Lhree separale movemenisg?

A Correct.

Q On his neck.

A Correcl. 5

The olher photographs that I have are of
his hands Lo show whal the didgram also altempls Lo
show, and Lhal is, the injuries mostly to the palm side
of his hands. This is the back of his right hand. You
can see Lhe injury Lo his right thumb and the small
injury to the back of the right thumb (holding up
photograph) .

This one is of the palm side of Lthe left
hand. The Lhumb is over here off Lhe pholograph
(holding up pholograph). Bul it shows Lhe slice marks
to Lhe fingerlips.

The nex{ one (holding up pholograph) is
Lhe palm side of the righl hand and shows Lhe numerous
differenl slice marks acrosgs, basically, the right
hand. There's a litlle variation in angle. Some of
these are a little deeper. And some of them may have

been like Lhis (indicaling), others Lrying to grab
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gomelhing aimed al or being pulled away from him.

Q Is Lhis the hand that has a winimum of
Len Lo thirlteen different --

A Right. And as I said, there could be
more Lhan thirteen. I really can't tell, for instance,
how many Limeg il may have gone through tLhal same
slice.

The back of the lefL hand is shown in
thal pholograph (holding up photograph). To show thal ’
two-Lailed laceration there and Lhe ones here
(indicalting}.

Q And what does Lhe two-tailed
laceraltions Lell you?

A Thal tells me Lwo different changes in
direclion, being pulled through Cthem twice, Lwo
slrokes.

GEN. BLACKBURN: Your Honor, again, I
would request thal those pictures be made a colleclive
exhibil and Lhe charis be a colleclive exhibit.

THE COURT: Okay.

(Stale's Colleclive Exhibit

No. 37, six (6) photographs,
marked and filed.)
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(State's Collecltive Exhibit
No. 38, Lhree (3) chartls,

marked and filed.)

Q (By Gen. Blackburn) Take your seal,
Doctor.
A All right.

(WHEREUPON, Lhe wilness relurns

Lo Lhe witness stand.)

Q (By Gen. Blackburn) Dr. Harlan, can you
Lell how long il had been since Jasou Burnell had eaten
a4l the time of his death?

A Yes, I can, within limits. Within his
stomach, he, as his brother, had a —— a fairly full
slomach. He had 430 cc.'s of tan, thick mush with
yellow grease, sliced black olives, onions, mushrooms,
4 swmall piece of paper Lhat I'm 51111 wondering aboul,

Flalt noodles, Lomato dand green pepper.

Q Would thal also be ingredients of a
pizza?
A Parl of them could well be Lhe

ingredients of a pizza. I really don't know where he
gol the flat noodles and I don't know if he Jjusi was

very hungry or how he gol the piece of paper.
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GEN. BLACKBURN: I[ I can have jusl 4

minute.

(Pause in Lhe proceedings while

Gen. Blackburn confers with

Gen. Thurman.)
Q (By Gen. Blackburn) Dr. Harlan, did vou
have an occasion to, one, go to the —- 324 Lulie
Street?
A Yes, I did.
0 And in addition to that, did you dlso

}ook al some knives Lhat were collecled from 324 Lulie

StreelL?
A Yes, I did.
Q And when you looked al those knives,

were there any of Lhose that could have been used Lo
cause any of Llhe injuries Lhal you 8awW?

A The knives Lhemselves did nol appear Lo
be very sharp. Several of them didn't have handles.
And il would have Laken quite a bit of force Lo inflict
the majority of the injuries thal I saw here. The one
thing thal I have nol seen is Lhe implement Lhat --

well, I haven't seen Lhe implement that produced Lhe

punclure injuries either, if one was collecled.
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Q Okay. Well, Dr. Harlan, I'11 hand you
Exhibit No. -- have the court officer hand you
Exhibil No. 8, and ask you if you can look at Lthat.

A All right. This could easily be Lhe
instrument. Il would cerlainly Lake something about
Lhe sige and sharpness of Lhis. And that could be the
ones Lhal produced the puncture wounds, particularly
the ones Lo Lhe chesl there.

Q So Lthal awl Lthat's been previously
identified could, in facl, have produced Lhe

punclure wounds thalt you observed on both Judith Smith

and --

A Chad.

Q -— Chad? -

A Yes.

Q Dr. Harlan, I'll have -- I'll hand you

whal's previously been identified as Exhibit 30 for
identification only, and ask you if you would look atl
that and see if you can identify that?

A, Yes, I can.

Q- And what is Lthal?

These are Lhree bﬁllet pouches Lhat I
prepared of the three bullels thal I removed from the
victimsg.

Q And they were removed frow which
victims?
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A From Judith and from Chad, Lwo from
Chad. .

GEN. BLACKBURN: Your Honor, I'd just
request Lhal the Exhibil No. 30 be made an exhibit Lo
her Leslimony.

THE COURT: Lel it be done. Hand Lthose

over.

THE WITNESS: All right.

THE COURT: And those will be Exhibit
No. 30.

(State's Exhibit No. 30,

bullets, marked and filed.)
Q {By Gen. Blackburn) And Dr. Harlan, I'd
hand you Exhibilt -- actually, il's a picture from

Exhibit 6, and ask you if you would look at thatl knife

and see if that's the Lype of instrument that could

have done the injuries Lhal were to bolh the -- all Lhe
vielims?

A It does nol appear Lo have beerm.

Q Okay.

A No.

Q Thal's more like a kitlchen type knife?
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A T would -- I would have Lo Llake that
home and sharpen it first.
GEN. BLACKBURN: If I can have jusi a

momenl, Your Honor.

(Pause in Lhe proceedings while
Gen. Blackburn confers with

Gen. Thurman.)

GEN. BLACKBURN: Your Honor, I don't
have any f[uriher quesliions ol Dr. Harlan.

THE COURT: Mr. Newmdn.

MR. NEWMAN: Your Honor, if I could have

jusl a second, please.

(Puuse in Lhe proceedings while

Mr. Newman confers with Mr. Dean.)
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MR. DEAN: Thal's dll.

THE COURT: Mr. Thurmarn.

CROSS-EXAMINATION

BY GEN. THURMAN:

Q Deteclive Swmith, you and Deleclive

Bernard Lravelled to Springfield Logether, dld you not?

A Thal's correctl.

Q And you both participated in Lthe
queslioning?

A Correcl.

Q But from Lime Lo time you would leave

Lhe room; is thal correcl?

A Yes, I did.

Q To do certain things. So you weren'l
presenl Lhe entire time?

A No.

Q He was questioned. Okay. During the
Lime you were Lhere, when Mr. Smith would discuss his
wife, what Lense would he use?

A He was using her name “Judy" ln past
tense. Everylhing he said about her was in past Lense.
Q When you sltarted questioning him about
where he way and whal he was doing, did he ask you why?

A No, he didn'tL.
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Q Even after he was informed -- well,
lel's Lalk about Lhis emolion. You say Lhere was

walering in hls eyes?

A Yeg, il was.

Q How long did thal emollon last?

A Nol very long.

Q Okay. And afler that, did he ever ask

you how Lhey were killed?
A Not thal I recall, no.
Q Did he ever ask you if you'd caught

anybody Lhal had killed Lhem?

A No, he didn'ti.

Q Did he uask you when Lhey were killed?
A No.

Q And whalt time did he tell you he

arrived in Springfield at his residence with the tLwins
on October Lhe 1st, 19897

A He said he gol back al his howe at 10
o'clock p.m.

Q Okay. What did he tell you he did once
he gol back?

A He said he took hig twin boys Lo his
molher's trailer or house and packed some clothes, got
4 drink of waler and then left Lo go Lo Kenlucky at

10:30, around 10:30.
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of work on thal Monday.
Q And did he say why he Lold her that when

he had Lo go Lo Kentucky?

A He s4id he -- he -- he forgol Lhat he

was having to go to Kenlucky.

Q 8o he forgot --

A Bul he had -- /

Q -- he had Lo drive Lo Morehead --

A -- prearranged il --

Q Excuse me. I didn't wean Lo interrupl
you.

A He said he predrranged with Judy Lo have
them on Monday. Normdlly —-- Lhan Lhe week -- longer

than Lhe weekend, he has Lhem on Lhe weekend, and he
made arrangements Lo hdve them on Monddy becduse he was
going Lo be off work, thal he forgol that he had Lo go

to Morehead, Kentucky, for that job.

Q And did you see his cdar that night?
A Yes, I did.

Q What kind of a car was he driving?
A IL's a4 four door whilte Ford, Crown

Victoria. Il's an old police car.
o) Okay. Dld you have any discusslions
aboul that car with him?

A Yes, I did.
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CROSS-EXAMINATION

BY GEN. THURMAN:

Q ' Mr. Smith, I think you go by the name of
Frank, is Lthat rlght?

A Yes, sir. In Ohio, Lthal was my
nickname.

Q And people you work wilh basically know
you ds Oscar, bul Lhe family calls you Frank; is that
right?

A No. When I started working for whal is

now MSC, originally, my uniform gaid Frank on Lhem.

Q Bul you swilched it Lo Oscar?

A The company swiltched it.

Q Bul you go by Lhe name of Frank; is
thal--

A I go by Frank or Oscdr.

Q And lel's see, your [irsl marridge —-—

the wifle you Lalked about, Wanda O'Shed; is thatl right?

A Thal is her present name, yes.

Q In whal yvear did you warry her?

A 1971.

Q I believe she was 13, is Lhal correcl?
A Possibly.

Q Possible?

A

{No response.)
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0 Well, how do you gel that, if you're Lhe

beneficiary —--
A Because —-
Q —~ and you've already filed claims for

$88,000? How do you nol benefil?

A Because every penny of Lhat money goes
to Lhe children.

Q Thalt's nol by law, thal's —-

A That was mulual agreemenl between Judy
and I, Lhe sume as the way her funeral was gupposed Lo ’
be arranged, and she knew how I was Lo be pul away if
Lhal was nme.

Q Bul Judy's nol around Lo enforce thal
mulual agreement, is it? So it will be your decision
aboul whal Lo do with Lhe $88,000, if, in facl, you gel
il; disn'l thal correcl?

A It's nol a decision, really, Lo be made.
Q. I understand that. Right now il's notl.
The car Lhal you were driving, Lhe one that was
jdentified here in the pholograph, Lhat was the car you

were driving, is Lhatl right?

A I drove 1L Lhal day., yes.
Q Describe thal car?
A It's a '87 Ford LTD. Il's an ex—police

palrol cdr, has d Lrailer hitch, a piece of wolding off
the back lefl corner of it, dome lightl out of it, holes
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in each of the door panels where —-— where a shield had
been up in Lhere, Lo divide Lhe front frow the back,

and no door hinges on the back.

Q Would il go 140 miles an hour?
A IL may.
Q Do you remeuwber talking Lo Lhe police

and Lelling them it would go 140 miles an hour and Lhe

only speed you knew was fasler and faster and faster?

A I don'l remember Lhal exdcl
conversaliorn.

Q What was Lhe conversalion aboul your
driving?

A He asked me —— Lhe conversalion came up

aboul Lhe car. He asked me if il was a patrol car. I
told him, ves, il was a Murfreesboro police car, and it
140 on Lhe speedometler.

Q pid you commenl aboul your driving or

your speeding?

A I Lold him Lhal I had tried it one Lime.
Q So you'd driven thal car 140 miles an
hour?

A Nol at 140, no.

Q How fast would it go?

A Probably 115, 120.
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AN ANALYSIS OF BULLETPROOF AS
PROBABILISTIC GENOTYPING SOFTWARE FOR FORENSIC DNA

ANALYSIS CASEWORK

BRIANNA WYNEMA-ROCHELLE RANDOLPH

ABSTRACT

Using computer systems for probabilistic genotyping on DNA evidence in
forensic casework is beneficial as it allows a complete analysis of the data available for a
wide range of profiles, a range that is limited when analyzed manually. One such
software, Bulletproof, uses the exact method as the statistical foundation of its web-based
interface to estimate the likelihood ratio of two hypotheses that explain the given
evidence. In this investigation, the capability of Bulletproof was examined by analyzing
the effects of evidence and reference sample template amount, injection time, and stutter
filter utilization on likelihood ratio. In terms of likelihood ratio, deconvolution by the
software is more efficient in cases in which evidence samples of high contrast ratios
(such as 1:9 vs. 1:1) and low contributor count have high template, and when sample
injection times are low. Reference sample template amount and injection time are less
impactful than that of evidentiary samples. As with unknown samples, reference samples

should be analyzed beforehand and artifacts removed for better deconvolution.



TABLE OF CONTENTS

TITLE suvonsrammssnmmmmmmsnssnmmesnesssamrasssnmamnysss Snsa 0yt s s S D e o e G e i i
COPYRIGHT PAGE. iz avssiaaesinsssssisassasiveee sosvaos iy dlssaiasavesietes ssm i ssanaie sois 11
READER APPROVAL PAGE... .cccuiimseivisansiviseisssiimecsssastans sosaiasaneasnassons 111
ACKNOWLEDGMENTS ......oooiiiieiiiteeteeeeteiesieestesssesasosesssesseessessassasssasssssnsssesssans v
ABSTRAGCT .cusrsroersrsasmmsosrssotnsaansmmasssonsasnssossssssensssnsonsssossnesssmse st 451555 asnriosossssensian ionass v
TABLE OF CONTENTS.. cousesnsssssssssncessiesssisa oo ausinmis sos iseesitsssimssssasii i e viunoss vi
LIST OF TABLES ..csuuiasusssssssisssmsssssissss s s s oot iks s sas sxasoss viii
LIST OF FIGURE Suisisassnssunssswes snsssnssssusssesssssossmmessasconas o oo s sssss o sasssassosssmssmamaesss ix
LIST OF ABBREVIATIONS.......coooieitiiiceitiiioieniinisserseerseessessseseesas s sssesaas e s annsannsssees X
1.  INTRODUCTION.,...c0sessosnsessannssnssssnsssaintisssssisosssssiossiasosssmsmismassoridssiatinsetassonssbsvses 1
1.1 OVEIVIEW ...t eeieeeseeseseae e sibas s bt s e aaessms e e s ae e ess s e e s s s e s s sennasannsanneseannaasss 1
1.2 Statistical ANAlYSiS.cumisissamamimsmmnsssstsiosssoses et 5
1.3 Probabilistic GENOtYPING......ccecveeeeereairceiiiiiairteertestientee et et 10
2. METHODS cicisssusssnsssvissssscsssimsssiansinsnissasstss saasscsssstsiasstsns et st ot siyssrsamsyasssrasensess 13
2.1 Preparation of Profiles........c.ccouiiiiiiiminieiiiii e 13
2.2 Preparation Of SOftWAre......c.ccouerseiisiricissinesussmisiasyisisinsassionssmsiinsssissnsinsassesinses 17
2.3 Likelihood Ratio and Evidence Template..........ccocoeeieicviiuiiiivinciinnreriecinieeeeins 20
2.4 Likelihood Ratio and Evidence Injection Time............cccveevvraiininrnneasiannniaianns 21

vi



2.5 Likelihood Ratio and Reference Template..........ccooivmiiiiniieniinninieiinccciens 23
2.6 Likelihood Ratio and Reference Injection Time ........ccccevvvineinniiiniiieniicinnaneens 25
2.7 Likelihood Ratio and Stutter Consideration...........ccccoiueienmiennieninieeiianisseaseees 26

2.8 Comparison of Software Mixture Composition vs True Mixture Composition..28

RESULTS/ DISCUSSION....cssanesrsersasessrnssissssssrisrsssisniossiatastoissnass sonsessiboeravasiiiassas. 29
3.1 Likelihood Ratio and Two-Contributor Evidence Mass .........cccccovemeeinicnrenncnn 30
3.2 Likelihood Ratio and Two-Contributor Evidence Injection Time ..................... 33
3.3 Likelihood Ratio and Three-Contributor Evidence Mass ...........cccociiiiiiieincns 35

3.4 Likelihood Ratio and Three-Contributor Evidence Injection Time....................37

3.5 Likelihood Ratio and Reference Mass ...........cccueereicimireniesinicnineniicens e 39
3.6 Likelihood Ratio and Reference Injection Time ..........cccvvvecvimninninnnciniccccnines 41
3.7 Likelihood Ratio and Stutter Consideration..........cc.cccoevrrierinieeiinisssiassraencnns 42
3.8 Comparison of Software Mixture Composition vs Actual Composition............. 44
CONCLU S TN 5a0isestcsosvsestoricnsssssnsonssd a3 0 s m s S A T A B AR AR NS AS 46
LIST OF ABBREVIATED JOURNAL ARTICLES ......cccooiiiiiiiiie e 47
REFEREINCES. . ccesssmnssesvsssrstrasssssnssnsssasssnssstsssssss s s 1ssseavirsiosssstes asvasVonssvnesabasssssvne yessiisd 48
CURRICULUM VITAE ;e i i v misi ittt 51

vil



LIST OF TABLES

Table 1. List of Chosen Single Source Profiles.. .......ccooviviiiviiiiiniiciicciieiicnniaennee 14
Table 2. List of Chosen Mixture Profiles.. .......c.cccoociiiiiiiiiiinioniimmiicinieeceneeennneas 15
Table 3. List of Chosen Profiles for LR and Evidence Template Investigation.. ............. 20

Table 4. List of Chosen Profiles for LR and Evidence Injection Time Investigation....... 22
Table 5. List of Chosen Profiles for LR and Reference Template Investigation.............. 24
Table 6. List of Chosen Profiles for LR and Reference Injection Time Investigation......25
Table 7. List of Chosen Profiles for LR and Stutter Consideration Investigation.. .......... 27
Table 8. Comparison of LR given Software Stutter Filter on 4ng Two-Contributor
EVIACTIC connarssnrsssanssssmnmesnnssassmesyansssnnnitddhase i hoe s Sonao God o ERaas s TR o Vs e aaowswa Hin s 32
Table 9. Comparison of Software Mixture Composition Based on Hp to Actual Mixture

L0771 00075311 (1) | R T U 44

viii



LIST OF FIGURES

Figure 1. Example Loci of Two-Person Mixture Profile .............coooiiiiiiiiiiin, 8
Figure 2. Laboratory Parameters for Mock-Cases Run on Software..................... 18
Figure 3. Log(LR) with a Change in Two-Contributor Evidence Mass.................. 30

Figure 4. Three Loci of the A:B 1:1 mixture at 4 ng in GeneMapper with No Stutter

Filter Applied.................. ssosssmmesmmsnsssmamsssnsssrossssassnsuenssmsonsgsms 32
Figure 5. Log(LR) with a Change in Two-Contributor Evidence Injection Time with

Hd including Subject A . vesesimeisivinissms s syt sdivvesnmas v 33
Figure 6. Log(LR) with a Change in Evidence Injection Time with Hd including

Subject B .. s sveamin saniii e sims ses s s s s 86 e v e RS 34
Figure 7. Log(LR) with a Change in Three-Contributor Evidence Mass ............... 35
Figure 8. Log(LR) with a Change in Three-Contributor Evidence Injection Time

with Hd including Subject A........ooiniiiiiiiiiiiiiiiiiie e 37

Figure 9. Log(LR) with a Change in Evidence Injection Time with Hd including

SUDJECE B ... cosciunsoaianin isiis st s e sHsmese 51 S5ews spas s s Er as e e 38
Figure 10. Log(LR) with a Change in Reference Mass ................c.oiine. 39
Figure 11. Log(LR) with a Change in Reference Injection Time.........ccoconinrrec. 41

Figure 12. Log(LR) with a Change in Stutter Parameter for a 2-Contributor Mixture = 42

Figure 13. Log(LR) with a Change in Stutter Parameter for a 3-Contributor Mixture = 43

iX



LIST OF ABBREVIATIONS

B oo s A B SN AP Y 044 o245 a0 o smdaasssesansasans Base Pairs
Bz, s 5. 555 © SRR SR S5 2R SR AR e F RS SR e eSS e e Boston University
CE im0 el eSS A Capillary Electrophoresis
Ottt ee et e Combined Probability of Inclusion
DINA et eeerete e e e ca e e e e ee e e e s et eeeesn s e s e snre s e e s e e e e ane e e e nnaaeas Deoxyribonucleic Acid
5 (s PO OIPURRPUPPRRO Hypothesis of the Defense
T s 5 R SR AR S SR TS Hypothesis of the Prosecution
T o e e T o 7 T S 5l R AR R S Internal Positive Control
LR s censsnessonsesonsonsnsenssssssbnnd 6 ssmiasisssss ot fah o sl isas o Vi) F oV s i i as S s i Likelihood Ratio
NIST. oot National Institute of Standards and Technology
PCR ..ttt e ettt st e e et e e s s saae s s s anaa s s abn e e e e e e naaaa s Polymerase Chain Reaction
PHerrrres. . . . . . mmermmess: Jomem J559 o Sea A S S e 2R e S e e Peak Height
QPCR. .srvssmisaimtaiiaiinisinsweamiaiiasiis Quantitative Polymerase Chain Reaction
REU ,exsraroenssmmmsssmsssnsanansanesnsnnsassssbhbssssinsossq e sisssitassssiests Relative Fluorescence Unit(s)
RIMP ...ttt e e ssba e e st e e s s e e s s eae e e nnaneanas Random Match Probability
SR =zremen. 5.5 .o o S T 72 3e 2 S e e A SR eSS RS e Short Tandem Repeat
SWGDAM ......coviviiieeeneieceeeeenn Scientific Working Group on DNA Analysis Methods



1. INTRODUCTION

1.1 Overview

Current human deoxyribonucleic acid (DNA) processing exploits specific
components in our DNA in order to produce and analyze a profile for comparison in
forensic casework. The generation of a DNA profile occurs in five steps: extraction,
quantification, amplification, typing, and interpretation of the DNA present in a sample.
During extraction, using heat and chemicals, the DNA is separated from the substrate,
debris, and other cellular components present in the sample. The type of extraction
method selected is dependent mostly on the type of sample, as well as the amount and
quality of DNA estimated to be in the sample. Quantification serves to calculate how
much human DNA, and also male DNA, is available in the sample. The quantification
process is a real-time polymerase chain reaction, or gPCR, in which the concentration of
DNA in a sample is estimated by the amount of cycles it takes to reach fluorescence
threshold in the instrument!. This step is vital because the subsequent phase,
amplification, is optimized at a target template value. If a sample is found to have too
little or too much human DNA after gPCR, more of the sample can be extracted, or re-
extracted using a different technique or parameters, or the sample can be concentrated or
diluted. QPCR also serves to determine if there is a component in the sample that could
inhibit amplification, as there is an internal positive control (IPC) in the primer mix that
is introduced to each sample. Quantification results include a concentration threshold

value (Cr) for this IPC, and if this value is higher than expected, then there is an



indication that the reaction maybe inhibited, and the sample can be re-extracted, diluted,
or further purified to limit or remove the inhibition. ',.

During amplification, specific regions of the genome, called loci, that are found in
every human being are targeted and amplified into millions of copies via PCR. These
sequences have characteristics, called alleles, that vary from person to person due to their
hereditary nature. (Due to this nature, identical twins have the same characteristics and
thus the same DNA profile, though there are recent methods to distinguish twin DNA in
other ways>.) In common current practice, the loci used for forensic testing are composed
of short tandem repeats (STR), which gives the entire five-step process the name STR
analysis. STR are hypervariable areas of DNA that have sequences of repeating bases
(typically four bases in length for forensic casework), and the number of repeating blocks
of bases (repeats) dictate the allele*. For example, if Parent 1 donates a strand containing
15 repeats of the sequence AGAT to their offspring at a specific location on the genome,
i.e. at a specific locus, and Parent 2 donates a strand containing 16 repeats of the
sequence AGAT, then the offspring will have a “15,16” genotype at that locus. The
offspring would have two different alleles at a single locus, and would therefore
considered to be heterozygous at this location. The kit used for PCR determines which
loci are targeted for amplification in the samples. The amplified fragments are tagged
with a fluorescent dye during PCR so that they can be isolated and identified in the next
process.

The amplicons are then “typed”, or separated from each other and detected,

through a method that is most commonly capillary electrophoresis, or CE. During CE, the



specific sequence fragments are separated by size, i.e. number of base pairs (bp), and
their fluorescent dye tag is excited by a laser. The resulting fluorescent emission
information is compiled and uploaded to a computer program that organizes the
information to form a DNA profile, in which the dye tagged-fragments are separated by
color’. The alleles present in the fragments are organized by size, thus in increasing order
of number of repeats. The alleles are represented as peaks on a spectrum, with the
horizontal axis depicting base size and vertical axis depicting the relative fluorescent
units (RFU) of the peak. The RFU of the peak corresponds to the relative intensity of the
fluorescent emission of the fragments, and thus is proportionate to the amount of the
tagged DNA sequence present in the sampleS.

After a DNA profile is generated, it must be interpreted. During interpretation, the
analyst will assess the quality of the profile by looking at each sample’s size standard and
look for any artifacts in the profile that are not believed to be a part of the contributor’s
actual genome. For example, a common artifact seen in profiles is stutter. Stutter occurs
during amplification when the DNA polymerases that create the fragment copies “slip”
during the process and create a new fragment that is either one repeat longer or shorter
(the latter being the most common) than the target fragment. This results in small peaks
in a profile that are a repeat longer or shorter than the peaks that actually represent the
alleles of the contributor, the most frequent being the latter, namely “backwards stutter™”.
Generally, stutter peaks have a lower RFU than “true allele” peaks, and so an analysis
level can be set in the software so that some stutter peaks can be excluded. This analytical

threshold is also used to exclude most of the “noise”, or uninformative peaks that result



from operating the machinery itself®®. Although typically analytical threshold falls
between 30-100 RFU, the threshold ideally should be calculated after careful analysis of
the baseline level of noise at each detected color’. A way to analyze stutter that is above
this analytical threshold is to look at each locus individually, as the percentage level of
the true allele’s RFU that stutter peaks are found is relatively conserved. In many cases,
this percentage is around 10-15%, therefore peaks in stutter position, that have a ratio of
around 0.10-0.15 to the proximal true alleles, are typically considered stutter. Stutter ratio
is generally conserved from laboratory to laboratory as long as the amplification kit and
CE instrument are conserved!?. Other common artifacts include dye blobs, pull-up,
spikes, and minus-A peaks.

Another thing that affects profile interpretation is allelic dropout. Allelic dropout
is the occurrence that an individual’s allele(s) at a location is below analytical threshold
and is therefore not shown on the profile even though it exists in the individual’s
genotype. It occurs when the sample is of relatively low quality (i.e. Low template,
degradation, etc.) and/or one or both of the individual’s DNA strands are not amplified
efficiently during PCR!!. If low quality DNA is unavoidable, one way to account for
allelic dropout is by validating a stochastic threshold. The stochastic threshold is the RFU
level at which an analyst can safely assume that if an allele is above this threshold at a
particular locus, then it’s sister allele would be at least above the analytical threshold’.
Stochastic threshold is typically set after amplifying a series of samples of known
genotypes of various concentrations and determining at what threshold sister alleles of

heterozygous loci are detectable. However, there has been research conducted in order to



determine stochastic threshold more easily, such as using a logistic model incorporating
PCR and CE parameters'Z.

Profile interpretation is further complicated in the presence of two or more
contributors to a sample, creating a mixed profile, also known as a mixture. In a mixture,
there could be potentially more than two alleles at a single locus. Generally, the peak
heights of the alleles belonging to each contributor is proportional to the amount of each
contributor’s DNA that was amplified. For example, if two contributors donated DNA to
a sample equally, typically there will be a 1:1 ratio of the total peak heights belonging to
each contributor at a single locus. If contributor genotypes can be determined, possible
major and minor contributors can be isolated from each other and treated as individual
profiles. As stated before, this can become challenging in the presence of degradation,
low template, allelic dropout, and artifacts!®. Contributors can also share alleles (ex. One
contributor is a 15,15 at a given locus and another contributor is a 15,16). Allele sharing
can impede the process of estimating the number of contributors to the profile, a process
that is recommended by the Scientific Working Group on DNA Analysis Methods!* and
is necessary for certain statistical computations. The estimation of the number of
contributors can be calculated by maximum allele count at each locus, a probabilistic

approach incorporating allele frequencies'> or computer software!S.

1.2 Statistical Analysis
Once an evidentiary profile is interpreted, the analyst can compare the profile to a

reference, or known sample. In this way, individuals can be included or excluded as a
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possible contributor to the DNA in the sample. An exclusion, according to John Butler in
his textbook on DNA interpretation, occurs when “the genotype comparison shows
profile differences that can only be explained by the two samples originating from
different sources.”!” An inclusion means that the evidentiary sample contains all of the
alleles possessed by the reference and all differences between the samples can be
explained. However, evidentiary profiles can have vastly different components- amounts
of artifacts, overall amount of DNA, peak height ratios, number of loci with alleles above
stochastic threshold, etc.- and thus every inclusion does not hold the same weight. For
instance, an inclusion to an evidentiary profile with only two loci with peaks above
stochastic threshold will not have the same weight as one to a profile with sixteen loci
with peaks above stochastic threshold.

There are various methods utilized in current practice to determine the weight of
evidence. One method is combined probability of inclusion (CPI), requires an inclusion
of the reference to the evidence, and then determines what portion of the population is
also included as a possible contributor to the evidence!®. The benefit of CPI is that it does
not require an assumption of the number of contributors for the calculation, and is
relatively simple to calculate:

CPI = (sum of allele frequencies at locus 1)?*(sum of allele frequencies at
locus 2)?.... *(sum of allele frequencies at locus N)?, with N being the
number of detectable loci'4

CPI is limited, however, in that it cannot be used when allelic drop out is reasonable

based on the data, and it also does not take advantage of peak heights, peak height ratios,



or genotypes of known persons!®2° Thus, CPI takes into account all permutations in a
mixture and is very conservative, but it is not an accurate statistic as it adds genotypes
that are not truly in the profile.

Another method random match probability (RMP), which is defined by the
Scientific Working Group on DNA Analysis Methods (SWGDAM) as “the probability
that the DNA of a randomly chosen person has the same profile as the DNA of an
evidentiary sample!*.” RMP takes into account an estimated number of contributors and
Hardy-Weinberg Equilibrium. The analyst determines all the possible genotypes that can
be made with the alleles present at a single locus, calculates and combines the genotype
frequencies according to heterozygosity or homozygosity:

RMP: Heterozygous genotype = 2pq (with ‘p’ as the frequency of allele 1

and ‘q’ as the frequency of allele 2)

Homozygous genotype =p* + p(1-p)6 (with ‘0’ as the correctional

value for any relatedness; 6 = 0.01 for the United States, 0.03 for

some isolated populations)!*
All the RMP of the possible genotypes for that locus can be added together, and then the
RMP of each locus can be multiplied together using the product rule to get the RMP of
the profile. Both CPI and RMP can be presented either as a decimal, or more commonly,
as “1 in 1/(decimal result) individuals.” For RMP, peak heights can be considered (using
the restricted RMP method) in order to eliminate genotypes that are not probable with the
data. Allelic dropout can also be considered with RMP, according to SWGDAM

guidelines'®.



A method that includes more of the data presented in a profile than RMP is the
estimation of likelihood ratios. The likelihood ratio (LR) is a comparison of the
probabilities of two hypotheses given a certain set of data®!. In the context of forensic
analysis, the ratio is typically the hypothesis of the prosecution (Hp) over the hypothesis
of the defense (Hd). The individual probabilities of the hypotheses themselves is less
important in reporting than the ratio showing the probabilities relative to each other, like

S0:

P(E | Hp)

ith °E” bei i i 21
P(E |HA) ’ with ‘B’ being the evidentiary data

LRy na(E):

If LR < 1 and there are no other possible hypotheses than Hp and Hd, then the evidence
supports Hd rather than Hp, meaning Hd is more likely to have occurred given the
evidence?!. The two hypotheses must be mutually exclusive, meaning one of them must
be true and they cannot be true at the same time. Typically, Hp includes the hypothesis

that the suspect is a contributor to the evidence, but can include unknown individuals as

well.

70 140

12004

400+

Figure 1. Example Loci of Two-Person Mixture Profile. At D13S317 locus, two peaks are shown
for the alleles P and Q, with P having a larger peak height than Q.



Unlike CPI and RMP, LR can consider peak heights, peak heights relative to each
other (the peak height ratio, PHR), an estimation of the number of contributors, the
genotypes of those that can be assumed to be in the evidence, as well the genotypes of
those debated to be a part of the evidence!®. The analyst can choose to calculate an
unrestricted or restricted LR. Unrestricted LR means that peak height ratios (PHR) are
not considered when determining possibly genotype combinations, and thus combinations
of alleles present at a locus are possible. Restricted LR means that PHR is taken into
account, and combinations of alleles that are not probable given the PHR are not given as
much weight!'4. The probabilities of Hp and Hd are calculations of the frequencies of the
genotypes that support each hypothesis. For example, a two-person mixture has alleles P
and Q at a locus (with frequencies of p and g, respectively) and the suspect has P,Q at
this locus (Figure 1). Upon analysis of the entire profile, the ratio of contributors is
determined to be 4:1. Hp is the hypothesis that the suspect is included as a contributor to
the evidence as well as one other individual. In this case, the restricted LR numerator
would be:

LR numerator: 1*p?
The probability of the suspect is 1 because the Hp is that the suspect is 100% included,
and the probability of the other unknown is the possible genotype combination that can
be made with the suspect eliminated which is P,P. Hd is the hypothesis that the mixture is
composed of two unknown individuals. In this case, the restricted LR denominator would

be:

LR denominator: [p? + p(I-p) 6] * [¢° + q(1-9)01+[2pq]* [0* + p(I-p) €]



The denominator is the sum of all the probabilities of the possible genotype
combinations'®. In an unrestricted LR, the hypotheses would include all the possible
genotypes, disregarding the 4:1 PHR.

In the example given, there was an estimation of only two contributors, there was
a notable difference in peak heights, and only two alleles for one locus was analyzed.
Calculating LR becomes increasingly more difficult to compute manually with an
increase in contributors, a smaller difference in peak heights, inclusion of artifacts such
as stutter, degradation, low template, and any other frequent but complicating

components.

1.3 Probabilistic Genotyping

SWGDAM guidelines define probabilistic genotyping as “the use of biological
modeling, statistical theory, computer algorithms, and probability distributions to
calculate likelihood ratios (LR) and/or infer genotypes for the DNA typing results of
forensic samples”?2. Probabilistic genotyping computer systems are beneficial to DNA
analysis because they allow a complete analysis of all the data available for a wide range
of profiles, including low template and high contributor profiles. Also, according to
Perlin, computer systems give a more accurate statistic, as human analysis tends to be
more conservative by ignoring data under a certain threshold or ignoring loci that exhibit
drop out characteristics?®. Software can also analyze and predict the genotype of minor
contributors that are less than 10% of the evidence sample?*. Furthermore, using

computer software for statistical analysis eliminates any subjectivity (as in human
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analysis, the analyst needs to analyze the suspect’s DNA as well as the evidence) and
considers more possible genotypes for unknown contributors in mixtures than a human
analyst is capable of?*.

In recent years, many companies have developed probabilistic genotyping
software in order to make DNA processing more efficient and thorough. Software
generally uses of one of two models: semi-continuous (which does not consider peak
heights or stutter when making calculations) or continuous (which makes assumptions
based on peak height ratios)?. Software can also be based on various statistical methods,
which can produce slightly different likelihood ratios for the same data set. For example,
popular continuous method software STRmix™ and TrueAllele® both use the Markov
chain Monte Carlo (MCMC) technique in order to estimate the most probable set of
parameters- contributor genotype, degradation, amplification efficiency, etc.- for the
data?526, MCMC uses a “chain” to link the most probable parameters together using
posterior probability distribution. On the other hand, another continuous software called
EuroForMix uses an exact method that utilizes all possible contributor genotypes and
parameters. The parameters are measured against their probability of occurrence given
drop out, and only the parameters with extremely low probability are excluded?’. This is
different from MCMC as the MCMC “chain” assures that only the most probable out of
the random parameters chosen are included.

Bulletproof is another continuous method software with underlying algorithms
based on BEuroForMix. Instead of an external or downloadable software, Bulletproof’s

interface is browser-based, and can be accessed from various operating systems?®. There
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is no need for a software or statistical calibration, and parameters can be set for the
laboratory (accompanying every new data set) and adjusted for each run (i.e. changed for
each new data set).

In this study, the capability of Bulletproof was examined by observing the output
it produced given various sets of data. The likelihood ratios given low template reference
samples and low template evidence mixture samples, as well as a range of CE injection
times for both reference samples and evidence mixtures samples were studied. Knowing
that Hp was in fact the correct hypothesis, it was assumed that there would be a lower
limit of template amounts and injections times for both reference and evidence samples to
observe extremely high likelihood ratios. The study also compared the parameter
estimates given by Bulletproof for what was believed to be in the mixtures compared to

the actual contributor proportion.
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2. METHODS

2.1 Preparation of Profiles

In order to look at the effect of various evidence and reference characteristics on
LR, DNA profiles were downloaded from a database created by Cotton et al
(http://www.bu. edu/dnamixtures/pages/help/introduction)?®. The database holds .fsa files
of single source and mixture DNA profiles that were amplified at a variety of template
amounts with various amplification kits, and separated on a 3130 genetic analyzer
(Applied Biosystems, Foster City, CA) at multiple injection times according to the
procedures and materials outlined by Cotton et al?®. The mixture profiles contained
material from multiple contributors at a range of ratios, changing the subject and contrast
of the minor and major contributors.

Specific profiles- single source (Table 1) and mixtures (Table 2) were chosen for
this study. All .fsa files selected from the database were amplified using the AmpFISTR®
Identifiler® PCR Amplification Kit (Life Technology, Carlsbad, CA). The single source
profiles were from subjects A, B, and C, had been amplified at 0.0625, 0.125, 0.25, 0.5,
and 1.0 ng, and injected at 2, 5 and 10 sec on the genetic analyzer. Two-contributor
mixtures profiles using subjects A and B with ratios of 1:1 and 1:9 were isolated and had
been amplified at 0.0625, 0.125, 0.25, 0.5, 1.0, and 4.0 ng, and injected at 2, 5, and 10 sec
on the genetic analyzer. Three-contributor mixture profiles using subjects A, B, and C
with ratios of 3:1.5:1(2) and 3:6:1 were isolated and had been amplified at 0.4, 1 or 1.7,

and 3.5 or 4.0, and injected at 2, 5, and 10, sec on the genetic analyzer®’.
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Table 1. List of Chosen Single Source Profiles. Single source profiles from contributors A, B,
and C amplified at 0.0625-1.0 ng using Identifiler® amplification kit and injected for 2-10
seconds on a 3130 genetic analyzer.

Subject A
| A0.0625A1V12  Subject A 0.625 | 5
A 0.0625A1V13 | Subject A 0.625 10
A .125A1V1.0 Subject A 0.125 | 2
A 125 A1 V1.2 Subject A 0.125 5
| A .125A1V13 . Subject A 0.125 | 10
A 25A1V1.0 Subject A 0.25 2
| A25A1V11 . Subject A 0.25 | 5
A 25A1V1.2 Subject A 0.25 10
| A0.5A1V1.0 | Subject A 0.5 | 2
" A05A1V12 Subject A 0.5 5
| A0.5A1V13 | Subject A 0.5 | 10
'A1A1VLO Subject A 1 2
| A1A1V12 Subject A 1| 5
A1A1V13 Subject A 1 10
' B0.0625A1V1.0 | Subject B 0.625 | 2
B0.0625SA1V1.2  SubjectB 0.625 5
' B0.0625A1V1.3 | Subject B 0.625 | 10
' B.125A1 VL0  Subject B 0.125 2
| B.125 A1 V1.2 | Subject B 0.125 | 5
B.125A1 V1.3 Subject B 0.125 10
' B.25A1V10 | Subject B 0.25 | 2
B.25A1V11 Subject B 0.25 5
' B.25A1V12 , Subject B 0.25 | 10
B0.5A1V1.0 Subject B 0.5 2
' B0.5A1V1.2 | Subject B 0.5 | 5
B0.5A1V13 Subject B 0.5 | 10
B1A1V1.0 | Subject B 1| 2
'B1A1V12  Subject B 1] 5
B1A1V13 Subject B 1| 10
C 0.0625 A1 V1.0 Subject C 0.625 | 2
| C0.0625 A1 V1.2 Subject C 0.625 | 5
| C0.0625 A1 V13 Subject C 0.625 10
C0.5A1V1.0 " Subject C 0.5 | 2
C0.5A1V1.2 | Subject C 0.5 5
C0.5A1V13 " Subject C 0.5 | 10
C1A1V1.0 Subject C 1] 2
' C1A1V12 ' Subject C 1| 5
C1A1V13 Subject C 1 10

A 0.0625A1 V1.0
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Table 2. List of Chosen Mixture Profiles. Two-contributor profiles from subjects A and B
amplified at 0.0625-4.0 ng and three-contributor profiles from subjects A, B, and C amplified at
0.4-4.0 ng using Identifiler® amplification Kit and injected for 2-10 seconds on a 3130 genetic
analyzer.

AB0.0625A11,1VL0 A,B 00625 0031 i T

AB0.0625A11,1V1.2 A,B 0.0625 0031 | 5 1/1
AB0.0625A11,1V13 A, B 0.0625 0.031 | 10 11
AB0.125A11,1V10 A,B 0.125 0.063 2 1/1
AB0.125A11,1V1.2 A,B 0.125 0.063 5 1/1
AB0.125A11,1V13 A,B 0125 0063 | 10 1/
AB .25 A11,1 V1.0 A,B 0.25 0.125 2 1/1
'AB25A11,1V12  AB ' 0.25 0125 | 5 11
AB25A111V13  AB | 0.25 0125 | 10 |11
" AB.5A11,1V1.0 'A,B ' 05 0250 | 2 1/
AB.5A11,1V12 A,B ' 058[% 102500 aib| s o [l
AB .5A11,1V13 'A,B 0.5 0.250 10 11
AB1A11,1V10 A,B 1 0500 2 1/1
AB1A11,1V1.2 A,B 1 0.500 5 1
AB1A11,1V13  AB 1|~ os00 = [ 10 |11
"AB4A11,1VL0 'A,B 4 2.000 2 11
AB4A11,1V1.2 A,B 4 2000 5 1/1
AB4A11,1V13 A,B 4 2000 | 10 11
AB.0625A119V10 A,B 0.0625 0.006 2 1/9
AB.0625A119V12 A,B 00625 0006 | 5 19
AB.0625A119V13 A,B 0.0625 0006 10 1/9
AB0.125A11,9V10 A,B ' 0.125 0013 | 2 19
ABO0.125A119V12 A,B 0.125 0.013 5 119
AB0.125A119V13 A,B 0.125 0013 | 10 1/9
AB .25A11,9 V1.0 A,B 0.25 0102 S0 |2 1/9
AB .25 A11,9 V1.2 A, B ' 025  0.025 5 1/9
AB .25A119 V1.3 A, B 0.25 0.025 10 19
AB.5A11,9 V1.0 A, B 05 0050 | 2 1/9
AB.5A119 V1.2 A,B 0.5 0.050 5 1/9
AB .5A11,9V13 A,B 0.5 0.050 10 1/9
AB1A11,9V1.0 A,B 1 0100 | 2 |1/
AB1A119V12 A B 1 0100 | 5 19
AB1A11,9V13 A, B 1 0100 10 1/9
AB4A11,9VL1.0 A,B 4 0400 | 2 1/9
AB4A11,9V1.2 A, B 4 0400 5 189
'AB4A11,9V13 A, B 4 0400 | 10 1/9
BAC 0.4 A11.53,2 A,B,C ' 04  0.092 2 1.5/3/2

V1.0
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BAC 0.4 A11.53,2 A,B,C 04  0.092 5 1.5/3/2
V1.2
BAC 0.4 Al 1.5,3,2 A,B,C 0.4 0.092 10 1.5/3/2
V1.3
BAC1A1153,1V1.0 A,B,C I 0182 | 2 1.5/3/1
BAC1A1153,1V12 A,B,C 1 0.182 5 1.5/311
BAC1A1153,1V13 A,B,C T 0182 | 10 1.5/3/1
BAC4A1153,1V1.0 A,B,C 4 0.72 2 1.5/3/1
BAC4A1153,1V12 A,B,C 4 0.72 5 1.5/3/1
BAC4A1153,1V13 A,B,C 4 0.72 10 1.5/3/1
BAC7A1153,1V1.0 A,B,C 7 1.27 | 2 1.5/3/1
BAC7A1153,1V12 A,B,C 7 1.27 5 15681
BAC7A1153,1V13 A,B,C 7 1.27 10 1.5/3/1
'BAC04A163,1V1.0 A,B,C 0.4 0.04 2 6/3/1
BAC0.4A163,1V1.2 A B,C 0.4 0.04 5 6/3/1
BAC 0.4A163,1V13 A,B,C 0.4 0.04 10 63
BAC1.7A163,1V1.0 A,B,C 1.7 0.17 | 2 6/3/1
BAC 1.7A163,1V1.2 A,B,C 1.7 0.17 =S 6/3/1
BAC1.7A163,1V13 A,B,C 1.7 0.17 10 631
BAC35A163,1V1.0 A,B,C 3.5 0.35 2 6/3/1
BAC35A163,1V12 A,B,C 35 0.35 5 631
BAC35A163,1V13 A,B,C 3.5 0.35 10 631

After the profiles were isolated from the database, they were viewed in
GeneMapper IDX v1.4 (Applied Biosystems, Foster City, CA) software with no stutter
filter and an analytical threshold of 30 RFU. Each profile was viewed to assess
degradation, and any drop out in any of the loci for the profiles was noted. As the single
source profiles were to be used as references in the Bulletproof software and could have a
maximum of two alleles per locus, all artifacts — such as stutter, pull-up, minus A, etc. —
were marked and removed from the profiles. The average peak height per locus for each
profile was also calculated, taking the sum of all the peaks across the profile and dividing
by the number of loci (i.e. 16 for Identifiler®). For implementation into the Bulletproof

software, the profiles needed to be converted into tables in .csv format containing the
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sample name, genetic marker, allele call, and peak height. For this reason, the genotype
table of each profile with this information was exported into .csv format from
GeneMapper IDX v1.4 after visualization and editing of the profiles. Because of this
format — “comma-separated values” file- none of the sample names contained commas,
as this would prevent implementation into the software. After the conversion, the files

could be uploaded into the software as evidence and reference samples.

2.2 Preparation of Software

Access to the Bulletproof probabilistic genotyping software was garnered from a

virtual request on the eDNA consortium website (www.ednalims.com/probabilistic-
genotyping). After receiving approval of the request, a laboratory account was set up on
the web-based interface, allowing for implementation of probabilistic genotyping on
mock-cases using uploaded evidence and references. Bulletproof was relatively easy to
use, as after an account was made within the browser, the program did not require any
training samples to be implemented. Also, the primer manual as well as a phone tutorial
from Dr. Kent Harman, President and CEO of Genetic Technologies, Inc., provided all

the information needed to immediately start a case.
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Parameter Value
Detection Threshold 30
FST Correction 0.01
Drop-in Probability 0.01
Drop-in Hyperparameter Curve Shape 0.01
Use Degradation 7

Use Stutter

Stutter Prop dbeta(x,1,1)
Maximum Size List for Deconvalution Elements 20
Required Deconvolution Summed Posterlor Genotype Prob. 0.99
Random Start Points 4
Randomizer Variance 10
Run MCMC Sensitivity

MCMC Sample Iterations for Sensitivity Plots 2000
MCMC Variation of Randomizer for Sensitlvity Plots 10
Run MCMC Integral

Limit Evaluations O
MaxImum Number of Evaluations 10000
Relative Error 0.1
Scale Factor 700

Figure 2. Laboratory Parameters for Mock-Cases Run on Software. Pre-set parameters were set
for the probabilistic genotyping of evidence in the investigations.

The laboratory parameters were set ahead of time for all of the investigations

(Figure 2). Degradation was not found in any of the samples, however, based on trial runs
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using the same profiles but varying the use of the degradation feature, its utilization
produced more expected results. Therefore, the degradation parameter was checked so
that the software could take this feature into account when deconvoluting the mixtures
and calculating LR. The AT was set at 30 RFU and possible stutter peaks were ignored
(i.e. the stutter parameter was not utilized) for all of the evidentiary profiles. The stutter
parameter for Bulletproof is modelled after a stutter gamma distribution.

The mock-cases were created, and evidence and reference samples were uploaded
according to the procedures outlined in the software primer?®. The allele frequencies for
the LR calculations were based on those listed by the National Institute of Technology

(NIST) according to the Hispanic Population.
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2.3 Likelihood Ratio and Evidence Template

All references were amplified at 0.5 ng and injected at 5 sec unless otherwise

specified.

In order to investigate the effect of increasing evidence template on LR, two-

contributor and three-contributor profiles with increasing total template were chosen as

evidence in the mock-cases, holding constant the injection times (5 sec), the ratio of

contributors, Hp, and Hd, and the laboratory parameters (Table 3).

Table 3. List of Chosen Profiles for LR and Evidence Template Investigation. Two-contributor
mixture profiles containing Subjects A and B at varying template (0.0625-4.0 ng) and varying
ratios (1:1 and 1:9) and three-contributor mixture profiles containing Subjects A, B, and C at
varying template (0.4-7.0 ng) and varying ratios (1.5:3:2(1) and 6:3:1).

N O e T
QO NN W A WD -=O N\

CIRCIENET AF RN

SamplepuRIe Rt
AB 0.0625 Al 1,1 V1.2
AB0.125 A11,1 V1.2
AB0.5A11,1 V12
AB1Al11,1V12
AB4A11,1V12
AB 0.0625 A1 1,9 V1.2
ABO0.125A119V12
AB0.5A119 V1.2
AB 1A119V12
| AB4A119V12
BAC04 A1153,2A1V12
BAC1A1153,1 A1 V12
BAC4Al153,1 A1 V1.2
BAC7Al1153,1 Al V1.2
BAC 0.4 A163,1 V1.2
BAC 1.7 A163,1 V1.2
BAC3.5A163,1 V1.2
BAC7A163,1 Al V1.2

A,B
A,B
A, B
'A,B
'AB
A,B
' A,B
A,B
'A,B
B,A,C
' B,A,C
B,A,C
B,A,C
B,A,C
B,A,C
B,A,C
'B,A,C

0.0625 | 0.0315 11
0.125 | 0.0625 1:1
05 025 1:1
1/05 1:1

4 20 1:1

0.0625 | 0.006,0.0565 ' 1:9

0.125 0013,0.112  1:9
0.5 | 0.05,0.45 1:9
1 01,09 1:9
404,36 1:9
0.4 .092,.185,.123 1.5:3:2
1| .273,.545,.182 1.5:3:1
41.08,2.18,.72 1531
71191,3.81,127 153,
0.4 24,72,04 631
1.7 | 1.02,51,.17 |63,

35 21,1.0535 63,1
7042,21,.7 63,1

The Hp for the runs including two-contributor evidence (runs 1-10 in Table 3)

was conserved: subject A and subject B were contributors to the evidence. Hd for the
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two-contributor evidence was conserved: subject A and an unknown individual were
contributors to the evidence. The 1:9 A:B mixture evidence was also run with Hd
including subject B and an unknown individual for comparison. The Hp for the runs
including three-contributor evidence (runs 11-18 in Table 3) was conserved: subject A,
subject B, and an unknown individual were contributors to the evidence. Hd for the three-
contributor evidence was conserved: subject A and two unknown individuals were
contributors to the evidence. In this way, the likelihood of the presence of subject B given
the evidence of varying DNA amount and ratio of contributors determined the final LR of

Hp and Hd.

2.4 Likelihood Ratio and Evidence Injection Time

In order to investigate the effect of increasing evidence injection time on the
genetic analyzer on LR, two-contributor and three-contributor profiles with increasing
injection time were chosen as evidence in the mock-cases, holding constant the total

template amount, the ratio of contributors, Hp, and the laboratory parameters (Table 4).
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Table 4. List of Chosen Profiles for LR and Evidence Injection Time Investigation. Two-
contributor mixture profiles containing Subjects A and B and three-contributor mixture profiles
containing Subjects A, B, and C at varying injection times (2, 5, and 10 seconds).

ont.

1 ABO.I25A119 A,B 2 0.125 0.013, 1:9

V1.0 | )  0.112
‘ 2 ABO0.125A119 AB | 5 0.125 1 0.013, 1:9 ‘
V12 | | 10,112 o
3 AB0.125A119  A,B 10 0.125 0.013, 1:9
V13 | 0112
| 4 ABI1AI19VIO |AB | 2 101,09 19 |
5 AB1A119VIi2 AB | 5 1 01,09 19
| 6 AB1AI19VI3 |AB | 10 1/0,09 19 |
7 BAC0.4A163]1 B,AC | 2 04 | 24,72, |63,
V10 oyl .04 |
‘ 8 BAC04Al163,1 @ B,AC | 5 04 24,72, 63,1 |
V1.2 f | _ .04 |
9 BACO04Al163]1 B,AC | 10 04 24,72, 63,1
~llvas = i | y 0 |
10 BAC1.7A163,1 ‘B,A,C | 2| 1.7 1.02,.51, 63,1
VL0 _ | | | | .17
11 BAC17A1631 | B,A,C 5 17 1.02,.51, 63,
V1.2 .17
12 BAC1.7A163,1 ‘B,A,C 10 17 11.02,.51, 63,1
V1.3 — | _lag

This investigation was performed in duplicate with two different Hd for the same
dataset (Table 4). The Hp for the runs including two-contributor evidence (runs 1-6 in
Table 4) was conserved: subject A and subject B were contributors to the evidence. The
Hp for the runs including three-contributor evidence (runs 7-12 in Table 4) was
conserved: subject A, subject B, and an unknown individual were contributors to the
evidence.

For the first set of runs, in the Hd for the two-contributor evidence, subject A and
an unknown individual were contributors to the evidence. In the Hd for the three-

contributor evidence, subject A and two unknown individuals were contributors to the
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evidence. In this way, the likelihood of the presence of subject B given the evidence from
varying injection times using both small (0.125 or 0.4 ng) and large (1.0-1.7 ng) amounts
of DNA determined the final LR of Hp and Hd.

For the second set of runs, in the Hd for the two-contributor evidence, subject B
and an unknown individual were contributors to the evidence. In the Hd for the three-
contributor evidence, subject B and two unknown individuals were contributors to the
evidence. In this way, the likelihood of the presence of subject A -given the evidence
from varying injection times using both small (0.125 or 0.4 ng) and large (1.0-1.7 ng)

amounts of DNA- determined the final LR of Hp and Hd.

2.5 Likelihood Ratio and Reference Template

In order to investigate the effect of increasing reference template amount on LR,
single source profiles (subjects A, B, and C) with increasing template amounts were
chosen as references for the Hp in the mock-cases, holding constant the injection time (5
sec), the evidence (three-contributor consisting of subjects B, A, and C at a 6:3:1 ratio at

0.4 ng), Hd, and the laboratory parameters (Table 5).
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Table 5. List of Chosen Profiles for LR and Reference Template Investigation. Single source
profiles for subjects A, B, and C at varying template amounts (0.0625-1.0 ng).

O @ 1NN AW -

oy
(]

11
12
11

"B025A1VI2

"B1A1V12

A0.0625A1 V12 A
A0.125A1 V1.2
A0.25A1VI1.2
A0S5A1VI2
Al1A1V12

B 0.0625 A1 V1.2
B0.125 A1 V1.2

B0.5A1V1.2
C0.0625 A1 V1.2

C05A1V12
C1A1V12

OOOUUAUJ&JD:’W>D>>‘D>

1 Amount (ng)’

0.0625
0.125 |
0.25
0.5

1
0.0625
0.125
0.25 |
0.5
1 |
0.0625
0.5 |
1

The Hp for the runs was conserved: subject A, subject B, and subject C were

contributors to the evidence. However, one of the reference samples for one of the

subjects for each run had a varying template amount. For example, in run #1 (Table 5),

the references given to support Hp are sample A, which was amplified at 0.0625 ng and

injected at 5 sec, sample B, and sample C. The difference between run #1 and #2 is the

amount of subject A that can be used as a reference to support Hp -less DNA available

increases the probability of allelic drop out, and thus less information for the software to

work with when determining likelithood.

Hd for the evidence was conserved: subject A, subject B, and an unknown

individual are contributors to the evidence. In this way, the likelihood of the presence of

subject C -given the evidence and varying DNA amount (and thus amount of information

given) of the reference samples- determined the final LR of Hp and Hd.
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2.6 Likelihood Ratio and Reference Injection Time

In order to investigate the effect of increasing reference injection time on LR,
single source profiles (subjects A, B, and C) with increasing injection times were chosen
as references for the Hp in the mock-cases, holding constant the template amount (0.5
ng), the evidence (three-contributor consisting of subjects B, A, and C at a 6:3:1 ratio at

0.4 ng), Hd, and the laboratory parameters (Table 6).

Table 6. List of Chosen Profiles for LR and Reference Injection Time Investigation. Single
source profiles for subjects A, B, and C at varying injection times (2-10 sec).

1 AOSAIVIO A

2/ A05A1VI2 A 5
3 A05ALVLI3 A 10
i 4/B05AIVIO |B 2
5 B05AlV12 B 5
| 6|/ B0O5A1VI3 |B 10
7 CO05A1V10 C | 2
| 8/ C05A1V12 |C | 5
9 C05A1V13 C 10

The Hp for the runs was conserved: subject A, subject B, and subject C were
contributors to the evidence. However, one of the reference samples for one of the
subjects for each run had a varying injection time. For example, in run #1 (Table 6), the
references given to support Hp are sample A, which was amplified at 0.5 ng and injected
at 2 sec, sample B, which was amplified at 0.5 ng and injected at 5 sec, and sample C,
which was amplified at 0.5 ng and injected at 5 sec. The difference between run #1 and

#2 is the injection time of subject A and thus the amount of information from subject A.
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Hd for the evidence was conserved: subject A (sample A amplified at 0.5 ng and
injected at 5 sec), subject B (sample B amplified at 0.5 ng and injected at 5 sec) and an
unknown individual are contributors to the evidence. In this way, the likelihood of the
presence of subject C -given the evidence and varying injection time (and thus amount of

information given) of the reference samples- determined the final LR of Hp and Hd.

2.7 Likelihood Ratio and Stutter Consideration

The effect of the utilization of Bulletproof’s stutter parameter on LR was
examined, as well. Upon visualization of the two-contributor mixtures at a 1:9 ratio and
the three-person mixtures, drop-out at one or more loci was observed. This drop-out
could, and most likely would, affect the information the software had available to
determine the likelihood of a certain contributor. Using a stutter filter in GeneMapper
would further limit the information available, as peaks in the stutter position that might
also host true alleles of a minor contributor would be lost. The stutter parameter in
Bulletproof, if utilized, takes stutter into account when analyzing the evidence. This
accountability has a greater impact on evidence with more extreme minor contributors.

In order to investigate the effect of the software stutter parameter on LR, two-
contributor and three-contributor profiles with increasing total template were chosen as
evidence in the mock-cases, holding constant the injection times (5 sec), the ratio of

contributors, Hp, and Hd (Table 7).
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Table 7. List of Chosen Profiles for LR and Stutter Consideration Investigation. Two-
contributor mixture profiles containing Subjects A and B at varying template (0.0625-4.0 ng)
and three-contributor mixture profiles containing Subjects A, B, and C at varying template (0.4-
3.5 ng) run with stutter parameter utilized (Y) and not utilized (N).

Cont. | Stutter Amount (ng) ]

1 AB00625A119Vi2 A,B

'l:‘i\_{lﬁ ||||_|’-._. L

Y 0.0625 1:9  0.006
2| ABO0.125A119V12 AB Y 0.125 1:9  0.0013
3 AB025A119V12 AB Y 025 1:9  0.025
4 AB0.519V12 AB Y 05 1:9 '0.05
5 AB119V12 AB Y 1/1:9 ol
6 AB419VI12 AB Y 4 19 04
7 ABO0.0625A119V12 A B N 0.0625 1:9  0.006
8| AB0.125A119V12 AB N 0.125 1:9  0.0013
9. AB025A119V12 AB | N 025 1:9  0.025
0 AB0.51,9V1.2 AB N 05 1:9 005
11 AB11,9V12 A,B N 1/1:9 [0l
12 | AB41,9 V12 A, B N 4 19 104
13 BACO04A163,1V12 B,AC Y 04 6:3:1 .04
14 | BAC1.7A163,1V12 B,A,C Y 1.7 | 6:3:1 | .17
15 BAC3.5A163,1V12 B,A,C Y 3.5(] 6:3:% 1, =35
‘ 16 BAC04A163,1V12 B,A,C N 04 6:3:1 .04
17 BAC1.7A163,1V1i.2 B,A,C N 1.7 ] 6:3:1 |17
\ 18 BAC3.5A163,1V12 B,A,C N 35 6:3:1 .35

The Hp for the runs including two-contributor evidence (runs 1-12 in Table 7)
was conserved: subject A and subject B were contributors to the evidence. Hd for the
two-contributor evidence was conserved: subject A and an unknown individual were
contributors to the evidence. The Hp for the runs including three-contributor evidence
(runs 13-20 in Table 7) was conserved: subject A, subject B, and subject C were
contributors to the evidence. Hd for the three-contributor evidence was conserved:
subject A, subject B, and an unknown individual were contributors to the evidence. These
mock-cases (one of the mixture samples as evidence, Hp, and Hd) were run once with the

stutter parameter utilized and once with the stutter parameter unutilized. In this way, the
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likelihood of the presence of subject C -given the evidence of varying DNA amount and

whether or not stutter was accounted for- determined the final LR of Hp and Hd.

2.8 Comparison of Software Mixture Composition vs True Mixture Composition

In order to compare what Bulletproof estimated the contributor proportions were
of given evidence to compared to the evidence’s actual proportions, the results of the LR
and evidence template investigation was studied. The profiles utilized in that
investigation (Table 3) had a wide range of template amounts and ratios that would allow
for a comparison of mixture composition estimates.

Bulletproof gives results for both Hp and Hd: likelihood value, model validation,
electropherogram fitted model, deconvolution, and parameter estimates for the
contributors included in the hypotheses. For each run, the estimated proportion of each
contributor (“Mix-Prop”) was compared to the actual proportion of each contributor

based on the known ratios and total template amount.
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3. RESULTS/ DISCUSSION

The purpose of this thesis work was to explore the capability of the probabilistic
genotyping software, Bulletproof, and to investigate how variation on profile quality,
reference sample template, injection time, and stutter consideration affect the calculated
likelihood ratio.

The mock cases were run in Bulletproof with Hp and Hd as specified in each
section. In the set-up of the runs, all prosecutor hypotheses intentionally explained the
data more accurately than the defense hypotheses. Thus, a relatively large, positive LR
for each run was expected. The actual numerical LR value was dependent on the variable

features of the profiles.
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3.7 Likelihood Ratio and Two-Contributor Evidence Mass

0 0.5 1 15 2 2.5 3 35 4 4.5
Evidence Template Amount (ng)
-eAB1:1 —e-AB19 Hd=A+U —e—ABI1:9 HI=B+U

Figure 3. Log(LR) with a Change in Two-Contributor Evidence Template Amount. Evidence
samples containing contributors A and B with ratios of 1:1 and 1:9 respectively at an amplified

mass of 0.0625, 0.125, 0.5, 1.0, and 4.0 ng DNA. LR = %:i:—i , with “U” as an unknown
. R_1. X _ P(E|Hp=A+B
contributor. (A:B = 1:9 also run with LR FEIA=BU: d=B+U)

The cases shown in Figure 3 use two A, B mixtures at ratios of A:B = 1:1 and
A:B = 1:9. For these comparisons, Hp = A + B and Hd = A + U. The A:B = 1:9 evidence
was also analyzed with Hd = B + U. In this comparison of the impact of two-contributor
evidence template amount on likelihood ratio, the highest LR was achieved when the
evidence template amount was 0.5 ng for two contributors at a 1:1 ratio (log(LR)= 16.19)
and between 0.5-1.0 ng at a 1:9 ratio (log(LR) = 18.82) with Hd = A + U. The software
increasingly made more sense of the data (and thus was able to rightly assign Hp a higher
likelihood value) when the amount of the evidence increased up to 1 ng at a ratio of 1:9.

At 4 ng of template DNA, the LR decreased. This is explained by the marked increase in
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off-ladder alleles due to pull-up, spikes, and stutter peaks above the AT that occurred in
the profiles with the increases in template mass.

The data shown in Figure 3 shows that deconvolution is more effective when
evidence samples of high contrast ratios are used. It was also observed that large numbers
of artifacts, such as found in the 4 ng profiles, resulted in significant negative changes to
the LR. Thus, removing all known artifacts from profiles is necessary before Bulletproof
can make sense of the data. The more overlapping “information” the software has- such
as artifacts and contributor allele sharing of the same PH- the more difficult it is for
deconvolution. The presence of artifacts masquerading as alleles increases the difficulty
of determining genotypes.

With the knowledge that Hp was the correct hypothesis, LR should be positive. In
the instance that the LR is negative for the two-contributor evidence at a 1:1 ratio at 4 ng
(Figure 3), this discrepancy can be attributed to the increased stutter and bleed-through
artifacts overlapping with or adding to the number of “true” allele peaks, thus making it
difficult to determine which peaks belong to subject A, B, or an unknown contributor.
Visualization of the A:B 1:1 mixture at 4 ng in GeneMapper with no stutter filter applied
revealed 40 artifacts across the profile, some of which are represented in Figure 4. With
the stutter filter applied, 11 artifacts were observed. In GeneMapper, the A:B 1:9 mixture
at 4 ng contained 19 artifacts without the stutter filter, and 1 artifact with the stutter filter.
Upon re-analysis of the 4 ng samples at both 1:1 and 1:9 ratios with the Bulletproof

stutter filter on, thus removing peaks below a certain threshold, the LR for both runs
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increased significantly (Table 8). Note that the application of the stutter filter in either

GeneMapper or Bulletproof would not remove non-stutter artifacts.
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Figure 4. Three Loci of the A:B 1:1 mixture at 4 ng in GeneMapper with No Stutter Filter
Applied.

Table 8. Comparison of LR given Software Stutter Filter on 4 ng Two-Contributor Evidence.
Utilization of Bulletproof internal software filter on 4 ng evidence of both 1:1 and 1:9 ratios
containing contributors A and B increased the LR as compared to non-utilization.

"ABdng No 1-1 -18.21
' AB4ng | Yes 1-1 | 3.54

AB4ng No | 1-9 19.209
"ABdng ' Yes 1-9 | 18.54

Unlike the LR trend with Hd=A+U given the A:B 1:9 mixture, LR trend with

Hd=B+U given the same evidence and same Hp (A+B) was much lower. In the Hd =
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B+U, B is assumed to be present by both hypotheses (the prosecution and the defense),
thus the LR is measuring the likelihood of the presence of subject A. In the mixture, A is
the minor contributor and has have overlapping peaks with major contributor alleles,
confirmed in the electropherogram overlay in the software, which are more difficult to

de-convolute than when A is known (Hd =A+U).

3.2 Likelihood Ratio and Two-Contributor Evidence Injection Time

wn

Evidence Injection Time (s)

—e—ABO0.125ng —e—AB Ing

Figure 5. Log(LR) with a Change in Two-Contributor Evidence Injection Time with Hd
including Subject A. Evidence samples containing contributors A and B at a 1:9 ratio

respectively at an amplified mass of 0.125 and 1.0 ng. All samples injected on 3130 at 2, 5, or 10

P(E[Hp=A+B

seconds. LR = , with “U” as an unknown contributor.
P(E[Hd=A+U

The comparisons shown in Figure 5 illustrate the impact of evidence injection
times. For this comparison, Hp = A + B and Hd = A + U. The highest LR was observed
from the 1 ng mixture injected at 5 seconds (logLR = 18.82). The scenario in which the
10 second injection was the most beneficial for deconvolution occurred with the lowest

evidence template amount of 0.125 ng. Ideal injection time should be determined based
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on laboratory validation, as it is based on the mass of DNA amplified, the CE instrument,
and the STR amplification kit. In cases of very low evidentiary template, longer injection
times allow more DNA from the sample to enter the capillary for analysis, and thus
produce higher peak heights across the profile®. For sample mixtures, it may be difficult
to define an ideal injection time, since some mixture components may be present in a

high amount and other mixture component(s) may be present in a low amount.
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Figure 6: Log(LR) with a Change in Evidence Injection Time with Hd including Subject B.
Evidence samples containing contributors A and B at a 1:9 ratio at a total amount of 0.125 and

1.0 ng. All samples injected on CE at 2, 5, or 10 seconds. LR = %, with “U” as an

unknown contributor.

Using the same type of comparison with subject B as the known for the
hypothesis of the defense (Figure 6), the highest LR was achieved when the two-
contributor evidence at 1 ng template was injected at 2 seconds (log(LR) = 10.55). As
with Subject A in Hd, the 10 second injection time was the most beneficial for

deconvolution for the lowest template amount of 0.125 ng.
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When comparing the two Hd scenarios, Bulletproof could more efficiently
deconvolute the evidence profile (produced a higher LR) when Hd included Subject A
and observed the likelihood that B is present, and LRs were more varied when Hd
included Subject B. The overall observation of the investigation is that when Hd includes
subject A, the remaining alleles of the evidentiary profile were more easily attributed to

subject B (the major contributor).

3.3 Likelihood Ratio and Three-Contributor Evidence Mass

Evidence Template Amount (ng)
—e—BAC1.5:3:1 —e—BACG:3:1

Figure 7. Log(LR) with a Change in Three-Contributor Evidence Mass. Evidence samples
containing contributors B, A, and C with a ratio of 1.5:3:1(or 2) and 6:3:1 at a total amount of

0.4, 1.0, and 4.0(or 3.5). LR = P22

with “U” as an unknown contributor.
P(E|Hd=A+U1+0U2’ Ih own contributor

The comparison shown in Figure 7 uses two three-contributor mixtures. The
mixture ratios are B:A:C of 1.5:3:1(or 2) and 6:3:1. For both mixtures, Hp = A+B+U and

Hd = A+U;+U,. In the comparison of three-contributor evidence mass, (Figure 7), the
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highest LR was achieved when the evidence was 0.4 ng for three contributors at both
1.5:3:2 (log(LR) = 8.295) and 6:3:1 (log(LR) = 17.18) ratios. Deconvolution became less
effective as the mass amplified up to 1 ng and 3.5-4 ng at both ratios. This is explained by
visualization of the profiles in GeneMapper, in which the 0.4 ng three-contributor profiles
contained only true alleles and some stutter peaks. The higher template amounts
contained more stutter peaks as well as pull-up, which increases the difficulty of
deconvolution. For example, in GeneMapper, the B:A:C 1.5:3:2 mixture at 0.4 ng
contained 2 stutter peaks across the profile. However, the mixture at 1.5 ng contained 21
stutter as well as pull-up peaks.

These results give a conclusion that is compatible with the conclusion of the two-
contributor evidence; the three-contributor evidence results suggest deconvolution is
negatively affected when evidence samples containing mixtures are amplified with too
much DNA or analyzed using high injection times such that artifacts are created. For the
three-contributor evidence, the only evidence that gave a positive LR was the lowest
mass of 0.4 ng. Because the contributors to these three-person mixtures are known, we
can see that there is extensive allele sharing. Thus, there are more alleles to deconvolute
with their associated stutter peaks, and more possible genotype combinations. With an
increase in mass, not only do the PH of the true alleles increase, but so does the PH of
any artifacts, some of which will surpass the AT, making deconvolution more difficult.
This gives insight into the importance of removing recognized artifacts from any profiles

used with the software, i.e. analyst review before profile implementation and software

36



analysis. The results further highlight the need for adherence to the validated amplified

target amount that is dependent on the STR kit used when conducting casework.

3.4 Likelihood Ratio and Three-Contributor Evidence Injection Time
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Figure 8. Log(LR) with a Change in Three-Contributor Evidence Injection Time with Hd
including Subject A. Evidence samples containing contributors B, A, and C at a 6:3:1 ratio at a
total amount of 0.4 and 1.7 ng. All samples injected on CE at 2, 5, or 10 seconds. LR =

%’ with “U” as an unknown contributor.

The comparisons shown in Figure 8 illustrate the impact of evidence injection
times. For this comparison, Hp = A+B+U and Hd = A+U;+U>. The highest LR was
observed when the evidence at 1.7 ng was at 2 seconds (log(LR) = 17.70), although all

three injection times produced similar LR. A log(LR) of ~17 was obtained from all

injections of the 0.4 ng template and the two second injection of the 1.7 ng template.
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Figure 9: Log(LR) with a Change in Evidence Injection Time with Hd including Subject B.
Evidence samples containing contributors B, A, and C at a 6:3:1 ratio at a total amount of 04

P(E|Hp=A+B+U .
SORREY with “U” as

and 1.7 ng. All samples injected on CE at 2, 5, or 10 seconds. LR = PEHA<BIUL+UZ’

an unknown contributor.

Using the same type of comparison with subject B as the known for the
hypothesis of the defense (Figure 9), the highest LR values were observed when the 0.4
ng and 1.7 ng template samples were injected at 2 sec. When comparing the two Hd
scenarios, Bulletproof deconvolutes the evidence similarly when either subject A or
subject B was included as a contributor. Both comparisons showcase the sharp LR
decrease with an increase in injection time for the 1.7 ng template sample, while LR was
fairly conserved with a varied injection time for the 0.4 ng evidence. As stated with the
two-contributor investigation, longer injection times allow more DNA from the sample to
enter the capillaries and be detected, thus producing higher peak heights across the

profile, including that of artifacts.
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3.5 Likelihood Ratio and Reference Mass
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Figure 10. Log(LR) with a Change in Reference Mass. Reference samples for contributors A, B,

and C at 0.0625, 0.125, 0.25, 0.5, and 1.0 ng using a 0.4 ng three-contributor (B-A-C) evidentjary
P(E|Hp=A+B+C

ith “U” as an unknown contributor.
Pled:MBw,wth U” as an own contributor

profile of a 6-3-1 ratio respectively. LR =

The comparisons shown in Figure 10 use a 0.4 ng three-contributor mixture at a
ratio of B:A:C = 6:3:1 with reference profiles at various template amounts. For these
comparisons, Hp = A + B +C and Hd = A + B + U. In this comparison of the impact of
reference mass amount on likelihood ratio (Figure 10), the highest LR values were
observed when the reference template amount was 0.5 ng and higher for subject A
(log(LR) = 13.67), however there was a similar and consistent plateau for LR at after 0.25
ng for the other two subjects (log(LR) = 12.32). The software increasingly made more

sense of the data (and thus was able to rightly assign Hp a higher likelihood value) when
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the amount of the references’ templates included all “true” alleles and no artifacts above
the AT values (with stutter filters off).

The effect of the reference sample’s template on LR was investigated because
there may be cases where the only DNA reference available is from old or degraded
samples. Or perhaps the reference is an alternate sample- also known as a
psuedoreference- (in cases where a person of interest did not voluntarily give a known
sample, but left behind on an item on which they deposited their DNA). In these
circumstances, the amount of DNA used for analysis may not be ideal. The overall
observation was that the minimum amount of DNA needed for a reference to achieve the
highest LR for a three-contributor sample is 0.25 ng for known samples A, B, and C.
Looking at the profiles in GeneMapper, there were less alleles available in the lowest
template reference samples, thus less information for the software to analyze. For
example, in the 0.0625 ng Subject A profile, there was one allele missing from 9
heterozygous loci and 1 locus exhibiting total dropout for 11 total alleles missing from
the profile. However, in the 0.25 ng Subject A profile, all 16 loci exhibited alleles and no

alleles were missing from the profile.
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3.6 Likelihood Ratio and Reference Injection Time

25

—_
€]

4
\
|
I
1
|
we

logLR
—_
[l

[

|

0 2 4 6 8 10 12
Reference Injection Time (s)

—e—A ——B —e—C

Figure 11: Log(LR) with a Change in Reference Injection Time. Reference samples for

contributors A, B, an C at 0.5 ng. All samples injected on 3130 at 2, 5, or 10 seconds. LR =
P(E|Hp=A+B+C

3 13 Bk M t
P(E[HA=ATB+U’ with “U” as an unknown contributor.

The cases shown in Figure 11 use a 0.4 ng three-contributor mixture at a ratio of
B:A:C = 6:3:1 with reference profiles at various CE injection times. For these
comparisons, Hp = A + B +C and Hd = A + B + U. In this comparison of the impact of
reference injection time on likelihood ratio, the highest LR was produced with subject A
at all injection times (log(LR) = 13.67). For subjects B and C, approximately the same
LR was produced for all three injection times (log(LR) = 12.32-13.67). This suggests,
coupled with subject A’s LR variability with evidence injection time, that the reference
sample of subject A impacts the deconvolution of the evidence and thus the resulting LR
slightly more than the reference sample of the subject B and subject C.

However, an observation of the reference injection time investigation was that

injection time made very little impact on LR, most likely due to the fact that all artifacts
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needed to be removed beforehand on the reference samples. Thus, the information had all
information needed for deconvolution at all injection times, without interference. These
results, and the results of the previous investigations featuring the evidence mass and
injection times as variables, outline the need for analysts to review both evidentiary and
reference samples beforehand to label and exclude artifacts. Ideally, only true alleles are
included in the information given to the software so that deconvolution can be as efficient

as possible.

3.7 Likelihood Ratio and Stutter Consideration
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Figure 12. Log(LR) with a Change in Stutter Parameter for a 2-Contributor Mixture. Evidence
samples containing A and B contributors at a 1:9 ratio at 0.0625, 0.125, 0.25, 0.5, 1.0, and 4.0 ng

total amount. LR = RCHpATE

PEIHA=A+U ’ with “U” as an unknown contributor.
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Figure 13. Log(LR) with a Change in Stutter Parameter for a 3-Contributor Mixture. Evidence

samples containing B, A, and C contributors at a 6:3:1 ratio at 0.4, 1.7, and 3.5 ng total amount.
IR = P(E|Hp=A+B+C

= ith “U” a tril i
P(EHA=A+BTU’ with “U” as an unknown contributor

The effect of the application of the Bulletproof stutter parameter on LR was also
examined. For a two-contributor evidence sample (Figure 12), the highest LR values
were observed with the stutter parameter off (log(LR) = 18.82). However, the two lowest
LR values were also observed with the stutter parameter off (log(LR) = 6.87, 9.21), and
use of the Bulletproof stutter filter produced more consistent LR results for a two-
contributor sample. For a three-contributor evidence sample (Figure 13), use of the stutter
filter produced consistently higher LR results for a three-contributor sample.

As stated previously, the stutter filter in GeneMapper has the benefit of removing
some artifacts that are known not to be true alleles, with the cost of possibly removing
true alleles that are in stutter position in a mixture sample. This project weighed this

cost/benefit in the context of LR with and without the Bulletproof parameter utilized. The
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overall observation was that using the stutter parameter produced more consistently
positive LR estimations for both two- and three-contributor evidence samples. As
Bulletproof states in their primer, and as supported here, using a stutter filter and/or their
stutter parameter proves better for deconvolution even at the expense of missing
information?®. More comparisons would be needed to confirm whether this is consistently
the case when the evidence in question represents a minor contributor with peak heights

similar in RFU to stutter peaks.

3.8 Comparison of Software Mixture Composition vs Actual Composition

Table 9. Comparison of Software Mixture Composition Based on Hp to Actual Mixture
Composition. Evidence samples containing contributors A and B with ratios of 1:1 and 1:9 at a
total amount of 0.0625, 0.125, 0.5, 1.0, and 4.0 ng, and A,B, and C with a ratio of 1.5:3:1(or 2)
and 6:3:1 at a total amount of 0.4, 1.0, 4.0(or 3.5), and 7 ng.

0.8416 |

_AB0.0625 16 | :
0.5246| 04754 N/A C~101

AB 0.125

AB0S : 0.546 0.4454 N/A ~1:1
AB1 i 1.1 0.5545 | 0.4455 N/A ~1:1
AB4 | 1:1 | 0.5069 | 0.4931 N/A ~1]

' AB0.0625 | 19 548E-12 | 1 NA ~0:1
AB0.125 19| 0.2438 | 0.7562 N/A ~2:8
AB0.5 19 | 0.2237 | 0.7763 N/A ~2:8
AB1 19 02337 | 0.7663 N/A i ~28
AB 4 19 | 0.2076 | 0.7924 N/A ~2:8
BAC 0.4 3:1.52 0.4176 | 02122 0.3702 : ~4:2:4
BAC 1 3:1.5:1 0.5829 | 0.268 0.1491 ~6:3:1
BAC 4 3:1.5:1 0.3532 0.2473 | 0.3995 ~4:2:4
BAC 7 Sl 551 0.3473 | 0.1563 0.4964 ~3:2:5
BAC 0.4 3:6:1 0.3296 0.5283 0.1421 ~3:5:1

' BAC1 3:6:1 0.2649 0.5731 0.162  ~3:6:2
'BAC4 | 361 0.2921 | 04611 0.2468 ~3:5:2
BAC7 3:6:1 0.2643 0.3787 0357 ~344
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Amongst the results output of the Bulletproof software, the estimated proportions
of the contributors assumed in Hp are provided. These estimates were compared to the
known proportions of each contributor in the two-contributor and three-contributor
evidence samples (Table 9). The estimated ratios produced by Bulletproof (column 6) are
very similar to the actual ratios of the evidence (column 2). There is greater discrepancy
between the estimations and actual values with the lower template values (AB mixture at
0.0625 ng and BAC mixture at 0.4 ng). Additionally, the software performed best on two-
contributor evidence (predicting the correct proportions for four out of five of the 1:1
ratio samples), and produced similar ratios to the actual proportions of the three-
contributor evidence.

Having accurate (or close-to-accurate) evidence contributor proportion is
important because with correct ratios/proportions, the software can more accurately
understand the information given (i.e. peak heights, probability of allele sharing,
probability of drop out, etc.) and can more accurately deconvolute the contributor

genotypes to an evidence profile.
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4. CONCLUSION

The goal of this thesis was to investigate the capability of a specific probabilistic
genotyping software in deconvoluting evidence and estimating likelihood ratio with
specific changes in evidence or reference profiles. Probabilistic genotyping is rapidly
becoming more common in DNA casework analysis in today’s time, and it is important
for future cases, and in turn future trials, that the analyses are efficient and its results
accurate. This study has shown the importance of using appropriate amounts of DNA
template for amplification and also the importance of removing profile artifacts prior to
software analysis.

Additional work is needed to give a true estimation of the capability, and thus
limits of the Bulletproof software. There were instances in the investigations in which LR
was negative, meaning the hypothesis of the defense appeared to be more probable than
the hypothesis of the prosecution. Knowing that all Hp were in fact more probable than
Hd by design, this shows a realistic limitation of the software, as it still requires prior
manual analysis of all samples. An expansion of this study could perhaps use more
evidentiary samples with a broader range of ratios, templates, and number of

contributors.
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