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COMMENTS

CRIMINAL PROCEDURE - MATCH-GAME 1990's: THE
ADMISSIBILITY OF DNA PROFILING - State v.
Pennington

INTRODUCTION

The mention of DNA1 profile typing evokes thoughts of lab
coats, beakers, and genetics. Experts are now describing it as "the
most significant break through [sic] in resolving serious crime since
fingerprinting was invented."'2 It has been quoted as being a break-
through that "could revolutionize law enforcement."' The develop-
ment of this technique has enormous potential for use in medical
science, forensic investigation, and the court room." Until 1987,
this new technology had not been applied in the United States or
elsewhere.5 Since its introduction, it has gained popularity at an
exponential rate.6 However, "the small trickle of DNA typing cases
that have reached the courts so far portends a massive flood of
such cases in the near future."'7

North Carolina has been one of the few states to question
whether its courts should admit expert testimony concerning DNA
profiling. In State v. Pennington,8 the court held that evidence of
DNA profiling is generally admissible. After finding this scientific

1. Deoxyribonucleic acid.
2. Marshall, "Genetic Fingerprints" May Catch Killer, L.A. Times, Mar.

11, 1987, at 11, col. 4.
3. Moss, DNA-The New Fingerprints, A.B.A.J., May 1, 1988, at 66.
4. Kelly, Rankin & Wink, Method and Application of DNA Fingerprinting:

A Guide for the Non-Scientist, 1987 CRIM. L. REV. 105, 105.
5. Id.
6. Hoeffel, The Dark Side of DNA Profiling: Unreliable Scientific Evidence

Meets the Criminal Defendant, 42 STAN. L. REV. 465, 477 (1990) [hereinafter
Hoeffel].

7. Thompson & Ford, DNA Typing: Acceptance and Weight of the New
Genetic Identification Tests, 75 VA. L. REV. 45, 46 (1989) [hereinafter Thompson
& Ford].

8. 327 N.C. 89, 393 S.E.2d 847 (1990).
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CAMPBELL LAW REVIEW

method to be sufficiently reliable, the court admitted the evi-
dence., The court left the door open for attack to relevancy or
prejudice of such evidence by the defense, as well as other possible
objections."

This Note discusses the nature, history, and effect of DNA
profiling and supports the Pennington court's holding as the cor-
rect approach. Although the court adopted the majority view, and
most likely the correct view, this area of law still remains in a state
of confusion.

THE CASE

Ronald Craig Pennington was charged and convicted of first-
degree rape, first-degree sexual offense, first-degree arson, assault
with a deadly weapon with intent to inflict serious injury and felo-
nious breaking and entering." The victim testified that on July 13,
1988, the defendant came to the front door of her home and they
spoke through the screen door for approximately twenty minutes. 2

The next morning the victim heard defendant's voice call out,
"Hey, it's me," from the vicinity of her front door.' Defendant
then burst through the door and began choking her.' 4 Defendant
proceeded to beat the victim with his fist and a hammer and
pushed her into a bedroom. 5 After tearing off her clothes, he
threatened to kill her, and forced her to submit to vaginal inter-
course four times. 6 Defendant performed cunnilingus on the vic-
tim and then attempted anal intercourse. 7 He struck the victim in
the head with the hammer when he was unable to insert his penis
into the victim's anus.' After regaining consciousness, she awoke
to find the defendant engaging in anal intercourse. 9 Defendant
struck the victim in the head several more times, then pulled the
drapes off the windows and set them on fire.2" The defendant told

9. Id. at 101, 393 S.E.2d at 854.
10. Id.
11. Id. at 90, 393 S.E.2d at 848.
12. Id.
13. Id. at 91, 393 S.E.2d at 848.
14. Id.
15. Id.
16. Id.
17. Id.
18. Id.
19. Id.
20. Id. at 91, 393 S.E.2d at 848-49.
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DNA PROFILING

the victim not to look at him, then struck her several more times
on her head and legs with the hammer.2 1 The victim again lost con-
sciousness and did not regain consciousness for five days.22

Recovery of evidence at the crime scene proved difficult due to
the smoke and soot caused by the fire.23 A hammer was found in
the woods near the victim's home.24 The State's fingerprint expert
identified a latent print matching defendant's little finger on a
strip of metal found a few feet away from where the hammer was
found.25 A latent palm print that matched that of the defendant
was also found on the front door molding of the victim's home.26

Samples of spermatozoa were collected from the victim. 27 Also,
a stain which was shown to contain spermatozoa was taken from
the bedspread upon which the victim was raped.2 8 The tests con-
ducted on the vaginal swab and the bedspread showed that the
source of the specimens were of blood type A secretor.29 Blood
samples from the victim and the defendant revealed that both
were type A secretor.3 0

At trial, a lengthy voir dire was held on the admissibility of
evidence of deoxyribonucleic acid (DNA) analysis performed by
Cellmark Diagnostics, Inc.3 1 The trial court concluded that the evi-
dence proffered was reliable and based on established scientific
methods generally accepted within the field of microbiology and

21. Id. at 91, 393 S.E.2d at 849. The victim began to call the defendant
"Tim," hoping that he would leave thinking that she could not identify him, in-
stead the angry defendant insisted that his name was Ronnie Pennington and
even showed the victim a computer-generated document bearing that name. Id. at
91, 393 S.E.2d at 848.

22. Id. at 91, 393 S.E.2d at 849. The victim suffered two depressed skull frac-
tures and lost a large amount of blood from several scalp lacerations. Prior to
surgery, there was brain matter visible from outside her skull. Her vision was per-
manently affected by damage to the right parietal region of the brain. At the time
of the trial, the victim continued medication to prevent brain seizures. She also
suffered a left-side visual field defect, resulting in her lack of awareness of objects
on the left side of the visual field. Id. at 92, 393 S.E.2d at 849.

23. Id. at 92, 393 S.E.2d at 849.
24. Id.
25. Id.
26. Id.
27. Id.
28. Id.
29. Id.
30. Id.
31. Id. at 93, 393 S.E.2d at 849.
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molecular biology. 32 Therefore, the court admitted the evidence
pertaining to the DNA analysis. 3 A jury convicted the defendant
of all five of the counts with which he was charged. 4 The defend-
ant received two consecutive sentences of life imprisonment for
first-degree rape and first-degree sexual offense. 5 He also received
consecutive sentences of fifty years for first-degree arson, twenty
years for assault with a deadly weapon with intent to kill inflicting
serious injury, and three years for felonious breaking and
entering.3

On discretionary review, the North Carolina Supreme Court
held that the expert testimony was uncontradicted that DNA pro-
filing used established techniques considered reliable within the
scientific community.3 7 The court concluded that DNA profiling
was properly admitted into evidence."

BACKGROUND

A. Nature Of DNA Profiling

1. What Is DNA?

Our bodies are composed of microscopic units called cells,
each of which contains information packaged as deoxyribonucleic
acid (DNA). 39 The configuration of DNA is different in every indi-
vidual, except for identical twins, and its characteristics remain
unchanged during an individual's lifetime. ° DNA carries its infor-

32. Id.
33. Id.
34. Id. at 90, 393 S.E.2d at 848.
35. Id.
36. Id.
37. Discretionary review prior to determination by the court of appeals, was

pursuant to N.C. GEN. STAT. § 7A-31(b) which allows appeal:
[W]hen in the opinion of the Supreme Court:

(1)The subject matter of the appeal has significant public interest, or
(2)The cause involves legal principles of major significance to the ju-

risprudence of the State, or
(3)Delay in final adjudication is likely to result from failure to cer-

tify and thereby cause substantial harm ....
N.C. GEN. STAT. § 7A-31(b) (1989).

38. State v. Pennington, 327 N.C. 89, 100, 393 S.E.2d 847, 854 (1990).
39. Burk, DNA Fingerprinting: Possibilities and Pitfalls of a New Tech-

nique, 28 JURIMETRICS J. 455, 456 (1988) [hereinafter Burk].
40. Annotation, Admissibility, in Prosecution for Sex-Related Offenses, of

Results of Test on Semen or Seminal Fluids, 75 A.L.R. 4th 897, 905 (1990).

[Vol. 13:209212
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mation in code form, much like Morse code. 1 DNA is made up of
bases, designated as A,T,C, and G, which encode information for
the cell.42 Base A will only pair with base T, and base C will only
pair with base G.' 3 DNA is composed of millions of chains of these
bases, the order of which constitutes the "genetic code" of an indi-
vidual.4 4 The shape of the DNA is a "double helix."'' 5 These chains
may be cut into smaller pieces at specific points by the use of mol-
ecules called restrictive enzymes." The helix can be unzipped into
single strands of DNA.' 7 Only complementary strands can be
zipped back together, a process called "hybridization." ' "4 Hybridi-
zation and interpretation of this data are the final steps of a DNA
profiling analysis.

2. The Method Of DNA Profiling

Currently, there are two tests for profiling DNA which are of-
fered by three different commercial laboratories.' 9 Two of these
companies use a process called restriction fragment length poly-
morphism (hereinafter RFLP)5

The RFLP procedure can be broken down into seven steps.

a. Extraction of the DNA.
b. Restriction Digestion (cutting the DNA into workable

fragments).
c. Gel Electrophoresis (technique which separates the frag-

ments by size).
d. Southern Transfer (process which copies the pattern

formed onto a white nylon membrane).

41. Burk, supra note 39, at 457.
42. Id.
43. Thompson & Ford, supra note.7, at 62.
44. Id.
45. Burk, supra note 39, at 457.
46. Id.
47. Thompson & Ford, supra note 7, at 63.
48. Id. (hybridization is a process which pairs up the DNA into its double-

strand form by the use of probes).
49. Id. at 64.
50. State v. Pennington, 327 N.C. 89, 94 n.1, 393 S.E.2d 847, 850 n.1 (1990).

These laboratories are Cellmark Diagnostics Corp. (located in Germantown, Ma-
ryland, which uses a process called "DNA fingerprinting") and Lifecodes Corp.
(located in Valhalla, N.Y., which uses a technique called a "DNA-Print" test). A
third company, Cetus Corp., uses a process called polymerase chain reaction,
which will not be discussed here. Thompson & Ford, supra note 7, at 48-50.
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e. Hybridization (process which pairs up the DNA into its
double-strand form by the use of probes).

f. Autoradiography (the exposure of the DNA print onto a
piece of X-Ray film).

g. Interpretation of the DNA print.5 1

This detailed procedure is relevant when the courts determine
whether the scientific evidence of DNA profiling should be
admitted.

B. Case History

In various degrees, all courts have, at times, been reluctant to
admit unique scientific testimony.2 For example, the use of finger-
prints as a means of identification was itself subject to doubt and
speculation, even though it existed prior to the time of Christ.5"
Though universally accepted now, fingerprints as a means of iden-
tification, just like DNA profiling, had to make their appearance in
some court for the first time.54 "As with most scientific phenom-
ena, the passage of time can serve, as it has in fingerprinting, to
demonstrate the reliability and acceptance of a once speculative
and unproved premise. Thus, the novelty of a chosen technique
does not justify rejecting its admissibility into evidence. '55

The foundation of any case addressing new scientific tech-
niques, such as DNA profiling, is the issue of whether expert testi-
mony may be admitted. When dealing with a new scientific tech-
nique, most courts begin with an analysis of Frye v. United
States.5 6 The court in Frye recognized that "Ulust when a scien-
tific principle or discovery crosses the line between the experimen-
tal and demonstrable stages is difficult to define."5

The general rule derived from Frye is that before a new scien-
tific technique can be admitted as evidence at trial, the technique

51. For a more complete description of the RFLP process, see Thompson &
Ford, supra note 7, at 64-76.

52. State v. Bullard, 312 N.C. 129, 146, 322 S.E.2d 370, 379 (1984).
53. Id. at 146, 322 S.E.2d at 379-80.
54. Id. at 146, 322 S.E.2d at 380.
55. Id.
56. 293 F. 1013 (D.C. Cir. 1923). This case involved a systolic pressure decep-

tion test. The test is based on the theory that truth is spontaneous and results
without conscious effort, while the utterance of a falsehood does require a con-
scious effort. It was believed that this conscious effort is reflected in the raising of
blood pressure which can then be measured. Id. at 1014.

57. Id. at 1014.

[Vol. 13:209214
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"must be sufficiently established to have gained general acceptance
in the particular field in which it belongs."58 In interpreting the
Frye test, the Minnesota court stated that "the results of mechani-
cal or scientific testing are not admissible unless the testing has
developed or improved to the point where experts in the field
widely share the view that the results are scientifically reliable as
accurate." '59 Many states adhere to the Frye test when determining
whether a new scientific method of evidence should be admitted
into court, while other courts have developed their own test.

1. Jurisdictions Adhering To Frye

a. New York: People v. Shi Fu Huang °

New York adheres to the standard for admissibility set forth
in Frye." In addressing the issue of the admissibility of scientific
evidence pertaining to DNA, the Shi Fu Huang court stated that
the decision to allow evidence of DNA profiling "is of vital impor-
tance since it has a significant potential for influencing a jury and
greatly increases the likelihood of an erroneous verdict. '6 2 The
court held that DNA profiling procedures have gained general ac-
ceptance in the scientific community, thereby passing the Frye
test."

b. West Virginia: State v. Woodall"'

After determining that West Virginia follows the rule estab-

58. Id.
59. State v. Mack, 292 N.W.2d 764, 768 (Minn. 1980) (the court held that a

previously hypnotized witness could not testify in a criminal case concerning the
subject matter adduced at the pretrial hypnotic interview).

60. 145 Misc. 2d 513, 546 N.Y.S.2d 920 (1989). The defendant in this case
was indicted for second-degree murder and second-degree burglary. At the time of
the trial, no appellate court in New York had ruled on the admissibility of DNA
evidence. The defendant was of Chinese origin, which greatly decreased the size of
the data base. The State's witness testified that the data base of an individual
possessing the banding pattern of the sample taken from the victim would occur
in roughly one in twenty billion individuals. This is a much larger probability
than in the case of a white male. The world population is only five billion people.
Id. at 517, 546 N.Y.S.2d at 922.

61. Id. at 514, 546 N.Y.S.2d at 920.
62. Id.
63. Id. at 515, 546 N.Y.S.2d at 921. See also supra note 51 and accompanying

text concerning DNA profiling procedures.
64. 385 S.E.2d 253 (W. Va. 1989). The defendant in this case was convicted
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lished in Frye, the Woodall court held that the reliability of DNA
profiling tests are now generally accepted by geneticist, biochem-
ists, and the like.6 5 The court went on to state that a Frye hear-
ing6 for judicial notice of reliability will no longer be required in
West Virginia."

c. Texas: Glover v. State8

Although never specifically adopting the Frye test, the Glover
court held that it would apply the Frye test when addressing the
admissibility of DNA profiling. 9 After looking at other jurisdic-
tions, the court concluded that the DNA profiling "its underlying
principles, procedures and technology - is a scientific test that is
reliable and has gained general acceptance in the community in
the particular fields in which it belongs" thereby passing the Frye
test.0

2. Jurisdictions Not Adhering To Frye

a. Florida: Andrews v. State7

After an extensive review of the relevant case law, the An-
drews court concluded that the Frye test had not been adopted by

of first-degree sexual abuse, kidnapping, and aggravated robbery. At the time of
the trial, no state's highest court had yet considered the use of DNA profile test-
ing. The test performed proved to be inconclusive, therefore, "[n]o conclusion.can
be reached concerning the origin of the DNA" taken from the semen samples. Id.
at 260. See also infra notes 168-74 and accompanying text.

65. Woodall, 385 S.E.2d at 260.
66. The Frye hearing is a voir dire hearing conducted to determine the ad-

missibility of DNA evidence. During this voir dire, evidence is introduced to es-
tablish that the new scientific method passes the Frye test.

67. Woodall, 385 S.E.2d at 260.
68. 787 S.W.2d 544 (Tex. Ct. App. 1990). In this case of first impression, the

defendant was convicted of aggravated assault. The DNA samples of the victim
and the defendant matched. State's witness testified that the chances that the
attacker's DNA matched a person other than the defendant was one in eighteen
billion. Id. at 547. See also infra notes 179-81 and accompanying text.

69. Glover, 787 S.W.2d at 547.
70. Id. at 548.
71. 533 So. 2d 841 (Fla. Dist. Ct. App. 1988), review denied, 542 So. 2d 1332 -

(Fla. 1989). Here, defendant was convicted of aggravated battery, sexual battery,
and armed burglary of a dwelling. At the time of this case, no other appellate
decision had addressed the admission of DNA identification evidence in a crimi-
nal case. Id. at 843. See also infra notes 163-67 and accompanying text.

[Vol. 13:209
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the Florida courts.7 2 The court preferred to adopt a "relevancy ap-
proach," admitted the evidence and concluded that the DNA pro-
filing evidence "would meet the Frye standard, as well as the rele-
vancy test."73

b. Virginia: Spencer v. Commonwealth7

The Virginia Supreme Court recently rejected the adoption of
the Frye test in favor of a test requiring the new procedure to be a
"reliable scientific technique."'77 After concluding that the DNA
profiling was properly admitted, the Spencer Court went further
stating that, "even if Frye were the test in Virginia, DNA profiling
would meet that test. 76

c. Minnesota: State v. Schwartz77

Minnesota has rephrased the Frye test 'to require that experts
in the field generally agree that the evidence is reliable and trust-

72. Andrews, 533 So. 2d at 843.
73. Id. at 847 n.6 (the relevancy test used was the State rule equivalent to

Rule 403 of the Federal Rules of Evidence).
74. 238 Va. 275, 384 S.E.2d 775 (1989), cert. denied, - U.S. -, 110

S.Ct. 759 (1990). In this case, the defendant was convicted of capital murder and
rape. The defendant acknowledged that the DNA tests are accepted "as reliable
within the scientific community" and that he "was unable to find or produce one
qualified expert to debunk either the theory of DNA printing or the statistics
generated therefrom." Id. at 289, 384 S.E.2d at 783. The defendant conceded that
"the trial court had little choice but to accept the DNA printing evidence," but
contended that the court "should hold off until another day any decision that
DNA printing is acceptable evidence in the courts of Virginia." Id. at 289-90, 384
S.E.2d at 783. See also infra notes 175-78 and accompanying text.

75. Spencer, 238 Va. at 290, 384 S.E.2d at 783 (without regard to acceptance
in the scientific community).

76. Id. at 290 n.10, 384 S.E.2d at 783 n.10.
77. 447 N.W.2d 422 (Minn. 1989). In this case, the trial court granted State's

motion to admit DNA testing evidence. The trial judge then certified questions of
admissibility to the court of appeals. The court of appeals, in turn, certified the
same questions to the Supreme Court of Minnesota. The relevant questions were:

1. In determining the admissibility of emerging scientific testing, is a
trial court to rely on the Frye standard of general acceptability in the
scientific community or the relevancy approach derived from Rules of
Evidence 403 and 702?
2. May evidence of DNA Fingerprinting test results be admissible in a
criminal proceeding?

Id. at 423.
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worthy.78 The Schwartz court urged that this standard "facilitates
more objective and uniform rulings" than an approach that would
treat new scientific evidence like any other expert opinion evi-
dence.7 9 The court went on to reaffirm the admissibility of new sci-
entific evidence based on the rephrased Frye standard.80 The court
also agreed that DNA profile typing has gained general acceptance
in the scientific community which would also pass the Frye
standard."1

d. South Carolina: State v. Ford8 2

South Carolina has never specifically adopted the Frye test
but has adopted a less restrictive standard in regard to the admis-
sibility of new scientific evidence. 3 It appears that South Caro-
lina's test requires that the experts apply "scientifically and pro-
fessionally established techniques to the solution of a particular
problem."8 " The Ford court concluded that the RFLP analysis and
test results would be admissible under their standard, as well as,
under the Frye standard.8 5

3. North Carolina's Frye Test

North Carolina does not adhere exclusively to the Frye
formula.8 Instead, North Carolina allows the admission of a new
scientific method of proof if the method is sufficiently reliable.

78. Id. at 424.
79. Id.
80. Id.
81. Id. at 428 (thus, the "DNA Fingerprinting" test results were admitted).
82. - S.C. -, 392 S.E.2d 781 (1990). In this case, the defendant was

convicted of conspiracy, kidnapping, and criminal sexual conduct in the first-de-
gree. See also infra notes 182-85 and accompanying text.

83. Ford, - S.C. at -, 392 S.E.2d at 783.
84. Id. See also State v. Jones, 273 S.C. 723, 259 S.E.2d 120 (1979). Defend-

ants were convicted of kidnapping, rape, armed robbery, and assault with intent
to kill. They appealed, inter alia, on the admission of "bite-mark" expert opinion
evidence. The court stated that in this case, admissibility depends upon
"the degree to which the trier of fact must accept, on faith, scientific hypotheses
not capable of proof or disproof in court and not even generally accepted outside
the courtroom." Id. at 728, 259 S.E.2d at 124 (quoting People v. Marx, 54 Cal.
App. 3d 100, 126 Cal. Rptr. 350 (1975)).

85. Ford, - S.C. at - , 392 S.E.2d at 784.
86. State v. Pennington, 327 N.C. 89, 98, 393 S.E.2d 847, 852 (1990).
87. State v. Bullard, 312 N.C. 129, 148, 322 S.E.2d 370, 381 (1984). See infra

[Vol. 13:209
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Expert testimony of a novel scientific method of gunshot resi-
due testing was admitted in State v. Crowder.8" In determining the
reliability of the test, the court considered the expert's professed
experience in the field, his presentation of technical papers on the
subject, and his independent research.89 The court concluded that
these facts rendered his testimony both reliable and competent. 90

In State v. Temple,91 the court addressed the first impression
question of the admissibility of bite mark identification. 92 The
court declared that a new scientific method should be admitted
where its "demonstrated accuracy and reliability has [sic] become
established and recognized." 9 The court stated that "U]ustice is
truth in action, and any instrumentality, which aids justice in the
ascertainment of truth, should be embraced without delay. 9 4

The new scientific method of hypnotically refreshed testimony
was found to be too unreliable to be used as evidence in a judicial
setting in State v. Peoples.98 After review of the large amount of
literature on the topic, the Peoples' court found that scientists
agreed that there were a number of flaws which existed in the
method of producing hypnotically refreshed testimony.96 Although
North Carolina has not specifically adopted the Frye test, the
courts have used the theory underlying the test. The Peoples'

notes 108-28 and accompanying text.
88. 285 N.C. 42, 55, 203 S.E.2d 38, 47 (1974).
89. Id. at 53-54, 203 S.E.2d at 46.
90. Id. at 55, 203 S.E.2d at 47.
91. 302 N.C. 1, 273 S.E.2d 273 (1981).
92. Id. at 11, 273 S.E.2d at 279 (the new scientific method of bite mark iden-

tification was determined to be established in the field of Forensic Odontology).
See also, Note, Criminal Law-Expert Testimony on Bite Marks - State v. Tem-
ple, 4 CAMPBELL L. REV. 179 (1982).

93. Temple, 302 N.C. at 12, 273 S.E.2d at 280 (1981) (quoting Toms v. State,
95 Okla. Crim. 60, 69, 239 P.2d 812, 821 (1952)) (the defendant was convicted of
drunk driving and the court held that drunkometer evidence was admissible as a
new scientific method).

94. Id. at 12, 273 S.E.2d at 280 (quoting Toms v. State, 95 Okla. Crim. 60, 69,
239 P.2d 812, 821 (1952)). In Toms, the court stated that "[a]ny instrumentality,
which aids justice in the ascertainment of truth, should be embraced without de-
lay," but the court noted that this is not within the court's power, but within the
legislature's. Toms, 95 Okla. Crim. at 69, 239 P.2d at 821. See also State v. Gray,
292 N.C. 270, 284, 233 S.E.2d 905, 914 (1977) (court admitted new scientific tests
that identified blood groupings from use of body fluids other than blood).

95. 311 N.C. 515, 532, 319 S.E.2d 177, 187 (1984). See also infra notes 120-24
and accompanying text.

96. Id. at 520, 319 S.E.2d at 180.
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court took notice that other jurisdictions which apply the Frye test
have found hypnotically refreshed testimony to be inadmissible."7

The court stressed the "lack of general scientific recognition as a
major factor in our decision."98

ANALYSIS

In State v. Pennington, the North Carolina Supreme Court
held that evidence of DNA profile testing was admissible.9 The
court adopted a revised Frye test after examination of the relevant
case law in North Carolina.100 After deciding that North Carolina
does not adhere exclusively to the Frye standard, the court estab-
lished four indices to determine the reliability of a scientific
method.10 1 The court also agreed with the district court's conclu-
sion that "the test sample in this case is reliable and that it is
based on scientifically established scientific methods which have a
general acceptance within the field of microbiology and molecular
biology."'0 2

The court recognized the general acceptance of DNA profiling
as reliable in other jurisdictions, as well as the criticisms presented
by commentators.0 3 The court stated that the Pennington deci-
sion should not be interpreted to mean that DNA testing results
should always be admissible.' 0 '

A. The Inquiry Underlying Frye

In the lower court, the defendant filed a motion in limine
seeking to prohibit the State from introducing into evidence any

97. Id. at 532, 319 S.E.2d at 187.
98. Id. at 533, 319 S.E.2d at 187 (citing State v. Grier, 307 N.C. 628, 638,

300 S.E.2d 351, 356 (1983)) (defendant was convicted of burglary and rape and
the court held that polygraph evidence is no longer admissible in any trial, even if
it is stipulated to by the parties).

99. State v. Pennington, 327 N.C. 89, 100, 393 S.E.2d 847, 854 (1990).
100. Id. at 98, 393 S.E.2d at 852. See supra notes 86-98 and accompanying

text.
101. Id. at 98, 393 S.E.2d at 852-53 (these indices were derived from State v.

Bullard, 312 N.C. 129, 322 S.E.2d 370 (1984)). See infra notes 127-59 and accom-
panying text.

102. Id. at 99-100, 393 S.E.2d at 853.
103. Pennington, 327 N.C. 89, 100-01, 393 S.E.2d 847, 854 (1990). See infra

notes 186-99 and accompanying text.
104. Pennington, 327 N.C. at 101, 393 S.E.2d at 854. See infra notes 200-10

and accompanying text.
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results obtained from the DNA profile testing conducted by
Cellmark. 1°0 After a lengthy voir dire, the trial court denied the
defendant's motion to exclude the evidence."°6 The defendant in
Pennington argued to the supreme court that DNA profiling is in-
sufficiently reliable, thereby assigning error to the lower court's ad-
mission of this evidence. 10 7

The Pennington court relied heavily upon State v. Bullard' 8

for their determination of the reliability of the new scientific evi-
dence. In Bullard, the defendant was charged with murder.'09 The
crucial issue on appeal in Bullard was whether the trial court im-
properly allowed a physical anthropologist to testify as an expert
in the identification of a bloody bare footprint." 0 In this case of
first impression, the court concluded that the trial court correctly
allowed the expert testimony and opinion."'

The new scientific technique involved in Bullard was the com-
parison of known and unknown bare footprints by size and shape,
without relying on rigid detail." ' The defendant's main contention
of error was based on the fact that the expert's technique was un-
precedented in North Carolina, as well as in the United States." 3

The Bullard court stated that "[iut is undisputed that expert
testimony is properly admissible when such testimony can assist
the jury to draw certain inferences from, facts because the expert is
better qualified.""" The defendant in Bullard urged the court to
make an independent determination that the methods used were
reliable, sufficiently established, and have gained general accept-

105. Pennington, 327 N.C. at 98, 393 S.E.2d at 852.
106. Id.
107. Id.
108. 312 N.C. 129, 322 S.E.2d 370 (1984).
109. Id. at 131, 322 S.E.2d at 371.
110. Id. at 132, 322 S.E.2d at 371-72.
111. Id. at 153-54, 322 S.E.2d at 384.
112. Id. at 135, 322 S.E.2d at 373. See also State v. Rogers, 233 N.C. 390, 64

S.E.2d 572 (1951) (comparison of a bare footprint with that of defendant's, by the
use of detailed comparison of the distinguishing points of the footprint).

113. State v. Bullard, 312 N.C. 129, 137, 322 S.E.2d 370, 374 (1984).
114. Id. at 139, 322 S.E.2d at 376 (citing Cogdill v. Highway Comm'n, 279

N.C. 313, 182 S.E.2d 373 (1971)). In this inverse condemnation action, the court
found the refusal to allow expert testimony to be error. Expert in hydraulic engi-
neering and design had made studies of the effect of highway fill on flooding of
quarries. He thus should have been allowed to express his opinion as to the cause
of flooding, which was thenature of the condemnation. Cogdill, 279 N.C. at 327,
182 S.E.2d at 381.
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ance within the field. 16 The court rejected this strict Frye stan-
dard. 1 6 The court affirmed the admission of the expert's testimony
which could be considered sufficiently reliable by the use of visual
aids in making observable visual comparisons before the jury.117

On this theory, the Pennington court admitted the evidence.
The Pennington court also relied on Brandis on North Caro-

lina Evidence."' The treatise states the general rule that, "when
no specific precedent, exists, scientifically accepted reliability justi-
fies admission of the testimony of qualified witnesses, and such re-
liability may be found either by judicial notice or from the testi-
mony of scientists who are experts in the subject matter, or a
combination to the two.""' 9

The Pennington court was aware of problems in the admission
of scientific evidence. In State v. Peoples,12° the court rejected the
admission of hypnotically refreshed testimony due to the inherent
pr6blems in the process.' 2 ' The court felt that hypnotically re-
freshed testimony is "simply too unreliable to be used as evidence
in a judicial setting.""'2 The court stated that although North Car-
olina has not specifically adopted the Frye standard, the courts
have used the underlying theory of Frye.'2' The court noted that
the polygraph has not yet attained scientific acceptance as a relia-
ble and accurate means of ascertaining truth and deception.2

The Pennington court stated that the acceptance of a new sci-
entific method within the field is one index of reliability, though
not the exclusive index.'26 The court stated "that the inquiry un-
derlying the Frye formula is one of the reliability of the scientific
method rather than its popularity within a scientific community ..

9)126

115. Bullard, 312 N.C. at 144, 322 S.E.2d at 379.
116. Id. at 147, 322 S.E.2d at 380.
117. Id. at 153, 322 S.E.2d at 384 (the court is attempting to distinguish this

type of testimony from expert testimony as to polygraph and hypnotic testi-
mony). See also infra notes 133, 149-53 and accompanying text.

118. 1 BRANDIS ON NORTH CAROLINA EVIDENCE § 86 at 385 (1988).
119. Id.
120. 311 N.C. 515, 319 S.E.2d 177 (1984). See also supra notes 95-98 and

infra notes 133, 149-153 and accompanying text.
121. Id. at 532, 319 S.E.2d at 187.
122. Id.
123. Id.
124. Id. at 533, 319 S.E.2d at 188.
125. State v. Pennington, 327 N.C. 89, 98, 393 S.E.2d 847, 852 (1990).
126. Id.
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The court laid out a list of indices of reliability derived from
Bullard.'27 These indices are: the expert's use of established tech-
niques, the expert's professional background in the field, the ex-
pert's use of visual aids, and independent research conducted by
the expert. 28

1. Expert's Use Of Established Techniques

The court found the expert's use of established techniques as
an index of reliability. 29 The purpose of this index would be to
meet North Carolina's revised Frye standard. This standard only
requires that the method used be an established technique. In con-
trast, the Frye standard requires that the technique be "suffi-
ciently established to have gained general acceptance in the partic-
ular field in which it belongs." '

In general, the theory underlying DNA profile typing is not
controversial. 31 The theories are so well accepted that its accuracy
is unlikely even to be raised at a hearing on the admissibility of the
tests. 32 In requiring that the test be reliable, the court is attempt-
ing to distinguish a credible test from tests such as hypnosis and
the polygraph. These tests have "not yet attained scientific accept-
ance as a reliable and accurate means of ascertaining truth or
deception."1 33

The established technique requirement does distinguish DNA
profiling from hypnosis and polygraph testing. In contrast to these
types of tests, "DNA print identification appears [to be] based on
proven scientific principles."' 3

127. Id.
128. Id.
129. Id.

130. Frye v. United States, 293 F. 1013, 1014 (D.C. Cir. 1923). See also supra
notes 56-59 and accompanying text.

131. Thompson & Ford, supra note 7, at 60.
132. Id.
133. State v. Foye, 254 N.C. 704, 708, 120 S.E.2d 169, 172 (1961). See also

State v. Peoples, 311 N.C. 515, 532, 319 S.E.2d 177, 187 (1984); State v. Grier, 307
N.C. 628, 300 S.E.2d 351 (1983). See also supra notes 95-98 and accompanying
text.

134. Andrews v. State, 533 So. 2d 841, 850 (Fla. Dist. Ct. App. 1988), review
denied, 542 So. 2d 1332 (Fla. 1989).
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2. Expert's Professional Background in the Field

The court also established the expert's professional back-
ground in the field as an index of reliability.13 DNA tests are so
complex and technical that courts often cannot independently as-
sess their reliability.13 Instead, the court must depend on expert
testimony. 137 Courts will generally not evaluate the content of the
testimony on DNA but instead, require that the expert be highly
qualified.3 8" In general, there are two types of experts who testify
as to the reliability of DNA testing: molecular biologists from the
laboratories that perform the DNA tests and molecular biologists
from the academic community.3 9

The first type of expert, the molecular biologist from the labo-
ratory, is certainly familiar with the laboratory facilities, the test-
ing standards, and the type of test used. 40 However, he has a per-
sonal interest in the judicial acceptance of DNA testing, his
testimony is therefore susceptible to charges of bias.'"

The molecular biologist from the academic community does
not have the same financial interest in DNA acceptance. 42 This
expert has the necessary background to evaluate the procedures
and their acceptance in the community; but, the expert lacks the
first-hand knowledge and experience of the laboratory expert.' 3

Obviously, the combined testimony of the two experts minimizes
the effects of biased testimony'4 4 and would therefore effect the
purpose of this index.

In Pennington, the trial court heard-from three State's wit-
nesses.' 4 Dr. Herrin was a staff scientist employed by Cellmark for
a year and a half. 46 Wesley Kloos was a professor of genetics and
microbiology at North Carolina State University. 1 7 These experts

135. State v. Pennington, 327 N.C. 89, 98, 393 S.E.2d 847, 852-53 (1990).
136. Comment, DNA Ideniification Tests and the Courts, 63 WASH. L. REV.

903, 940 (1988).
137. Id.
138. Id.
139. Id.

.140. Id. at 940-41.
141. Id. at 941. See also Thompson & Ford, supra note 7, at 59.
142. Comment, supra note 136, at 941.
143. Id. at 941-42.
144. Id. at 942-43.
145. State v. Pennington, 327 N.C. 89, 98-99, 393 S.E.2d 847, 853 (1990).
146. Id. at 99, 393 S.E.2d at 849.
147. Id.
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represented the two types of experts, molecular biologists from the
laboratories and molecular biologists from the academic commu-
nity. The third State witness was a hybrid expert. Michael DeGug-
lielmo was a forensic serologist with the State Bureau of Investiga-
tion and had visited Cellmark and observed its laboratory
procedures.148 These three State witnesses, taken together, appear
to effectuate the purpose of this index.

3. Expert's Use of Visual Aids

The court also listed the expert's use of visual aids as an index
of reliability.149 The purpose of this index is "that the jury is not
asked to sacrifice its independence by accepting [the] scientific hy-
pothesis on faith. 1 50 Again it must be noted that DNA tests are
very technical.' 5' Use of visual aids alone does not guarantee, in all
circumstances, that a jury will not sacrifice its independent judg-
ment. However, use of visual aids will allow the jury to verify the
expert's findings.152

In Pennington, Dr. Herrin made every attempt to explain
DNA in simple language and used several visual aids to assist the
jury in their understanding. 153 It appears that the use of visual aids
may also meet the purpose of an index for reliability.

4. Independent Research Conducted By The Expert

The court also established that the independent research con-
ducted by the expert could be used as an index of reliability.14

The purpose of this index is most likely to require that the expert
be competent in the field. It appears that this index goes more to
the credibility of the expert than the reliability of the new scien-
tific method. The major issue concerning the admissibility of DNA
profile typing evidence is whether the specific test can employ the

148. Id. at 98, 393 S.E.2d at 853.
149. Id. at 98, 393 S.E.2d at 852-53.
150. Id. (citing State v. Bullard, 312 N.C. 129, 150-51, 322 S.E.2d 370, 382

(1984)). The court was attempting to distinguish this case from hypnosis and pol-
ygraph cases which have held such evidence inadmissible due to the lack of the
expert's use of visual aids. See supra notes 108-17, 120-24, 133 and accompanying
text.

151. Comment, DNA Identification, supra note 136, at 940.
152. State v. Bullard, 312 N.C. 129, 153, 322 S.E.2d 370, 384 (1984).
153. State v. Pennington, 327 N.C. 89, 100, 393 S.E.2d 847, 854 (1990).
154. Id. at 98, 393 S.E.2d at 852-53.
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generally accepted principles underlying the DNA profiling in the
forensic setting. 155 Courts will generally look at three sources to de-
termine reliability, these are: "Expert testimony from the relevant
scientific community, scientific and legal writings, and judicial
opinions from other-jurisdictions.' 1 56 This index goes to the first of
these three sources and is exhibited by all three of the State's wit-
nesses in Pennington. Michael DeGuglielmo visited Cellmark and
observed its laboratory procedures.1 5 7 Wesley Kloos worked with
techniques aimed at isolating and extracting DNA for twenty-two
years, although the specific probes and techniques used by
Cellmark were only described in 1985. 15 Dr. Herrin was employed
by Cellmark for a year and a half, which constitutes independent
research.159 Although this index appears to focus on the credibility
of the witness rather than the reliability of the test, when all four
indices are taken together, they appear to demonstrate the reliabil-
ity of a new scientific technique.

B. The Decisions Of Other Jurisdictions

After concluding that the above indices of reliability address
the inquiry underlying Frye,60 the Pennington court then consid-
ered the decisions of other jurisdictions.' While other jurisdic-
tions may use different methods or tests, they all have come to the
same conclusion. 162

1. Florida: Andrews v. State'63

Andrews v. State was the first appellate decision addressing
the admissibility of DNA identification evidence in a criminal
"case.'64 The Andrews court stated the rule that where "a form of
scientific expertise has no established 'track record' in litigation,
courts may look to a variety of factors that may bear on the relia-

155. Comment, supra note 136, at 939.
156. Id.
157. State v. Pennington, 327 N.C. 89, 98, 393 S.E.2d 847, 853 (1990).
158. Id. at 99, 393 S.E.2d at 853.
159. Id.
160. Id. at 98, 393 S.E.2d at 852-53.
161. Id. at 100, 393 S.E.2d at 854.
162. See supra notes 71-85.
163. 533 So. 2d 841 (Fla. Dist. Ct. App. 1988), review denied, 542 So. 2d 1332

(Fla. 1989). See supra notes 71-73 and accompanying text.
164. Andrews, 533 So. 2d at 850 n.10.
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bility of the evidence."16 These factors include the novelty of the
new technique, like its relationship to more established modes of
scientific analysis, specialized literature dealing with the technique,
the qualifications and professional stature of the experts, and the
nonjudicial uses to which the techniques are put.'66 After deciding
that these factors are met, the Andrews court then declared that
the probative value of the testimony and test was substantially
outweighed by their prejudicial effect.167

2. West Virginia: State v. Woodall'6 8

At the time of State v. Woodall, the use of DNA forensic test-
ing had not been considered by the highest court in any state.6 9

The Woodall court determined that Frye was the proper standard
in West Virginia. 70 The court found that "the reliability of these
tests is now generally accepted by geneticist, biochemist, and the
like" and that no Frye hearing would be required in the future for
judicial notice of its reliability.' 71 As in Pennington, the Woodall
court stressed that DNA tests would not always be admitted.7 2

The court determined that under these facts, the DNA test was
inadmissible due to the fact that the laboratory was unable to iso-
late a DNA print from the semen sample. " 3 Since there was noth-
ing to compare with defendant's DNA print, the evidence did not

165. Id. at 847 (citing United States v. Downing, 753 F.2d 1224, 1238 (3d Cir.
1985)). In Downing, the court interpreted Rule 702 of the Federal Rules of Evi-
dence to require a district court to look at certain factors when ruling upon the
admission of novel scientific evidence. These preliminary inquiries are:

(1) the soundness and reliability of the process or technique used in gen-
erating the evidence, (2) the possibility that admitting the evidence
would over-whelm, confuse, or mislead the jury, and (3) the proffered
connection between the scientific research or test result to be presented,
and the particular disputed factual issues in the case.

Downing, 753 F.2d at 1237 (3d Cir. 1985).
166. Andrews, 533 So. 2d at 847 (Fla. Dist. Ct. App. 1988), review denied,

542 So. 2d at 1332 (Fla. 1989) (citing Downing, 753 F.2d at 1238-39).
167. Id. at 849-50.
168. 385 S.E.2d 253 (W. Va. 1989). See supra notes 64-67 and accompanying

text.
169. Woodall, 385 S.E.2d at 259.
170. Id. at 259-60. See supra notes 64-67 and accompanying text.
171. Woodall, 385 S.E.2d at 260.
172. Id.
173. Id.
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meet the general relevance test adopted by West Virginia. '7

3. Virginia: Spencer v. Commonwealth"'

The Spencer court stated that "DNA print identification is
based upon several well-accepted scientific principles.' ' 7 6 The de-
fendant in Spencer acknowledged that DNA tests are accepted "as
reliable within the scientific community" and was unable to de-
bunk either the theory of DNA printing or the statistics generated
therefrom.177 The Spencer. court stated that even though Frye is
not the standard in Virginia, it would nonetheless meet the Frye
test as well the Virginia test.17 8

4. Texas: Glover v. State19

The Glover court stated that Texas has never specifically
adopted the Frye test, but does in this case.18 The State proffered
uncontradicted expert testimony that the DNA identification pro-
cess holds and enjoys a general acceptance in the scientific commu-
nity in the particular field in which it belongs, but fails to mention
what these fields are.18 '

5. South Carolina: State v. Ford82

The Ford court stated that South Carolina does not adhere to
the Frye standard, but adheres to a less restrictive standard.' 83

The State proffered uncontradicted evidence as to quality control
and use of the DNA profile testing as generally accepted; defend-

174. Id.
175. 238 Va. 275, 384 S.E.2d 775 (1989), cert. denied - U.S. -, 110 S.

Ct. 759 (1990). See supra notes 74-76 and accompanying text.
176. Spencer, 238 Va. at 286, 384 S.E.2d at 781.
177. Id. at 289, 384 S.E.2d at 783.
178. Id. at 289 n.10, 384 S.E.2d at 783 n.10. The Virginia court requires the

new scientific procedure to be a "reliable scientific technique[,]" without regard to
acceptance in the scientific community. Id. at 290, 384 S.E.2d at 783.

179. 787 S.W.2d 544 (Tex. Ct. App. 1990). See supra notes 68-70 and accom-
panying text.

180. Glover, 787 S.W.2d at 547.
181. Id. at 548.
182. __ S.C. -, 392 S.E.2d 781 (1990). See supra notes 82-85 and ac-

companying text.
183. Ford, __ S.C. at -, 392 S.E.2d at 783.
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ant maintained that the process as a whole had not been found to
be reliable and accepted in the scientific community.18 The Ford
court held to the contrary, but warned that DNA test results
should not always be admitted into evidence. 8 5

C. Criticisms

While North Carolina follows the decision of other courts, the
Pennington court stated that it was aware of criticisms by com-
mentators.1 86 There are several criticisms or general factors to be
considered in determining the probative value of DNA profiling
evidence.' 7

The first criticism, and most detrimental, is the possibility of a
coincidental match or the likelihood that two unrelated individuals
will have the same DNA type. 88 While it is true that no two indi-
viduals (except identical twins) have the same DNA type, it is pos-
sible that two unrelated individuals may have the same DNA type
with regard to the section of DNA examined. 89

A second criticism to consider is the possibility of an incorrect
result arising from laboratory error or contamination of the sam-
ple. 9 ' Not only may a sample be contaminated during the compli-
cated laboratory procedure, but biological specimens may be con-
taminated with other fluids at the crime scene.1 ' The laboratory
environment and the procedures therein, are not foolproof.192 For-
tunately, most of these types of problems would provide only
unintelligible results or cause one to overlook a correct match.1 93

A third criticism to consider is the possibility of an "erroneous
call" by a laboratory analyst.19 4 Due to the fact that DNA test re-

184. Id.
185. Id. at -, 392 S.E.2d at 784. Here, the court stated that "[t]he defense

may challenge the admissibility of the evidence through the use of various proce-
dural methods such as a motion to suppress or a motion in limine or the evidence
may be challenged during trial." Id.

186. State v. Pennington, 327 N.C. 89, 100-01, 393 S.E.2d 847, 854 (1990).
187. Thompson & Ford, supra note 7, at 80-81.
188. Id. at 80.
189. Id.
190. Id.
191. Id.
192. Hoeffel, supra note 6, at 480.
193. Thompson & Ford,.supra note 7, at 80. See also Hoeffel, supra note 6,

at 519-38, for a more in depth discussion of these criticisms.
194. Thompson & Ford, supra note 7, at 88.
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sults are at times ambiguous or difficult to interpret, the analyst
may err in the interpretation of those results.1'9 Visual matching is
also a subjective process which is particularly susceptible to exam-
iner bias.196 An error in this judgement may cause two different
DNA types to be mistaken for a match. 197

In Pennington, Dr. Herrin explained to the jury that "the
DNA extracted from a man's blood cells is identical to the DNA
extracted from his sperm cells." 198 Contrary to this proposition, it
has been stated that:

Because each person receives half of his or her genetic material
from each parent, sperm and ova cells contain only half as much
DNA as other body cells. Each sperm cell in a semen sample will
contain only half of a man's chromosomal complement, drawn at
random from his entire genome. 199

Although this criticism focuses primarily upon the reliability
of the testimony, as opposed to the reliability of the test, it may
raise some doubts as to its reliability. This criticism is why the
Pennington court left certain areas of this issue subject to attack.

D. Subject To Attack

The Pennington court held that evidence of DNA profile test-
ing is generally admissible and was admissible in this case.2 0 The
court further stated that this decision should not be interpreted to
mean that DNA test results should always be admitted into evi-
dence.20 1 The Pennington court, following precedent set by other
jurisdictions, 2  left certain areas open for attack by the defend-

195. Id.
196. Hoeffel, supra note 6, at 485.
197. Thompson & Ford, supra note 7, at 88. See also State v. Schwartz, 447

N.W.2d 422, 426 (Minn. 1989). In Schwartz, the court was troubled by the fact
that one of the DNA testing companies admitted having "falsely identified two
samples as coming from the same subject" during a test conducted by the Califor-
nia Association of Crime Laboratory Directors. Schwartz, 447 N.W.2d at 426.

198. State v. Pennington, 327 N.C. 89, 93, 393 S.E.2d 847, 849-50 (1990).
199. Burk, supra note 39, at 469-70.
200. Pennington, 327 N.C. at 101, 393 S.E.2d at 854 (1990).
201. Id.
202. See State v. Ford, - S.C. , 392 S.E.2d 781, 784 (1990),

Glover v. State; 787 S.W.2d 544, 549 (Tex. Ct. App. 1990); State v. Woodall, 385
S.E.2d 253, 260 (W. Va. 1989); State v. Schwartz, 447 N.W.2d 422, 428 (Minn.
1989).
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ant."'3 Relevancy or prejudice may be attacked, as well as tradi-
tional challenges of contamination, standards and controls used by
the laboratory, and chain of title.20' These attacks, if persuasive,
would taint evidence as unreliable and therefore, would be
inadmissible. 0

Other areas of attack were left unaddressed by the court. One
such area is a constitutional challenge dealing with the right to an
adequate defense.2"6 Defense attorneys are simply not equipped to
debate the State's expert due to lack of requisite knowledge of this
new and complicated scientific method2 0 7 Another possible issue of
challenge may be raised when the cost of DNA profile testing is
taken into account in conjunction with the State's requirement to
provide indigent defendants with the necessary tools for an effec-
tive defense.20 8

Other less persuasive arguments may also be made. Examples
of these arguments include the obtaining of consent and warrants
for obtaining blood samples, the Fifth Amendment right against
self-incrimination, and invasion of privacy.20 9 Yet another argu-
ment may include defendant's right to a retest.21 0

CONCLUSION

In State v. Pennington, the North Carolina Supreme Court
announced that expert testimony establishing the reliability of
DNA profiling tests were admissible in a prosecution for first de-
gree rape, first degree sexual offense, and other crimes.2 " After re-
viewing the appellate court decisions of other jurisdictions, the
Pennington court adopted the majority view that DNA testing is
reliable and generally accepted.

The court left the door open for several attacks on the reliabil-
ity of DNA profile testing by the defendant in each particular case.
Although not leaving clear guidance or a set standard for lower
courts to follow, this decision affords the best of both worlds. This

203. Pennington, 327 N.C. at 101, 393 S.E.2d at 854.
204. Id.
205. Thompson & Ford, supra note 7, at 57.
206. Hoeffel, supra note 6, at 519.
207. Id. at 519-20.
208. Burk, supra note 39, at 470.
209. Id. at 470-71.
210. Hoeffel, supra note 6, at 523.
211. State v. Pennington, 327 N.C. 89, 101, 393 S.E.2d 847, 854 (1990).
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decision enhances the State's interest in solving criminal cases,
while leaving areas of attack open for the defendant.

W. Anthony Purcell
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