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ABSTRACT

Rape victims have usually poor recollection of their rapist. In certain
caseswherevictimislucid, facial reconstructions through sketching are
done by the help of trained forensic sketchers. Despite assistance, minor
facial characteristics which would improve overall facial structure have
always been overlooked due to the poor lighting at the site of incidence
or the poor recollection of the victim. Since rapist DNA can usualy be
obtained from the rape site, a study was conducted to look at relation-
ship between the eye shape and polymorphism of the eye lid gene. A
total of 51 Malays, 23 Chineseand 18 Indians DNA were extracted using
QI Aamp DNA blood mini kit (QIAGEN, Hilden Germany). Amplification
of theeyegeneloci was done using GDB11509038For and GDB11509038
Rev primers. Later polymorphism was determined using restriction en-
zyme, BsmAl. Resultsindicated that 86 samples shown positive amplifi-
cation with GDB11509038 primer pair. The polymorphism patterns are
found to be inconsistent with eye shapes.
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INTRODUCTION

Human eyeispart of human uniqueness. TheAdan
with amond-shaped eyediffersfrom atypica Cauca-
sian eyein having morefat around them. BothAsian
and Caucasian eyes have fat-the latter smply have
|e§2,8,10]

Studieson multi-racid populationsenablemoreac-
curateevaluation of inter-racial differencesinpreva

lencerates by reducing confounding factorsrelated to
study design and methodsg'.

At present, three gene pairs controllinghuman eye
color areknown. Two of the genepairsoccur on chro-
mosome pair 15 and one occurs on chromosome pair
1958, Thebey 2(brown eye colour) gene, on chromo-
some 15, hasabrown and ablueallele. A second gene,
located on chromosome 19; the gey(green eye col our)
gene, hasablueand agreen allel€®. A third gene, bey
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1, located on chromosome 15, isacentral brown eye
colour gene®.

From previous studies, scientistsfound that chro-
mosome 13 has the eye shape gene ‘V’. Dominant
genescode(VV, Vv), for dmond shape and homozy-
gousrecessive(vv) isround®.,

In 2006, the residents of Malaysiastood at 27.9
million, consisting of 58% Ma ays, 26% Chinese, 8%
Asian Indians, 4% of other ethnic origins. It provides
theopportunity to sudy theeye shgpe differencesamong
different ethnicgroupslivinginasmilar geographic set-
tings Racesin Maaysahavewidemixtureof genepool
fromal over theworld because Ma aysiahave strong
tradelink between East and West since 14 B.C., and
all these had amajor impact on the culture, language
and social customsof the country!™, and perhaps aso
on the highly polymorphic eye shape.

M ost of the eye shape studiesamong popul ations
were performed on Caucas an*?121 and Orientalsfrom
East Asian populations(i.e Chinese, Japaneseor Kore-
ans) especialy inthefield of myopicresearch. Also,
there have been no studies conducted on Maaysian
magjor races. Thus, from thisstudy, we hopeto obtain
and provide an estimated database not only for Maay-
San population but a so information for future studies.

MATERIALAND METHODS

Samplecollection

Three groups of subjectswere recruited for this
study, consisted of 51 Maays, 23 Chinese, and 18 In-
dians. Thefirst group comprised of 19 studentsfrom
UiTM ShahAlam, second group consisted of 46 stu-
dentsfrom Fakulti SainsKes hatan Bersekutu, UKM,
and the last group from 27 students of International
education center (INTEC) UITM Shah Alam. The
blood sampleswere collected fromthethreemgor ethnic
groupsin Mdaysanamedy Maay, Chineseand Indian.
EDTA (1ml) blood was collected from each subject
using venipuncturetechnique. Theblood sampleswere
stored a -20°C for further DNA extraction. Three gen-
erationsof ethnic origin was sought back for each sub-
ject toensure genetic purity.

DNA extraction and purification
DNA was extracted using QlAamp DNA Blood
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Mini Kit(QIAGEN, Hilden Germany). The purity and
concentration of DNA were measured spectrophoto-
metrically using UV-Vis Spectrophotometer. Purified
DNA wasstored at -20°C until further used for DNA
amplification.

DNA amplification

The human eye shape genewas amplified by the
polymerase chainreactionusing Perkin Elmer GeneAmp
PCR System 2400. The oligonucleotide primers used
for amplification were; GDB11509038For- 5’-TCT
GTCCTT GGCTGG TGA G-3’and GDB11509038
Rev-5-GGAAGAAGAAAG GGGAGCAT-3’ata
final concentration of 50pmol eachinaPCR tubesize
0.5mL. Five nanogram (ng) of DNA wasused astem-
plate DNA and added to the PCR mixture consisting of
25ul ready mix™ Tag PCR reaction mix with MgCl,,
pairsof oligonucleotide primers, and 18ul steriledis-
tilled water. A sample containing distilled water instead
of DNA templatewas placed to control for crosscon-
tamination during PCR rung®. The PCR conditions
wereinitial denaturation at 95°C for 3minfollowed by
30 cyclesof denaturation at 95°C for 1 minute, anneal -
ing at 57.3°C for 1 minute, and elongation at 72°C for
another 1 minute. A final extension at 72°C for 5min
wasincluded. Two micro liters(ul) of PCR products
were then el ectrophoresed on a 1.5% agarose gel to
confirm the presence of the amplified human eye shape
DNA fragment whichisa260-bp DNA product.

Restriction enzymedigestion
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Figuél : Caucasian and Asiaﬁ eyesdiffer in theamount
of fat around theeye
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Figure2: Comparison between almond-shaped eyeand
round eye
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PCR productswere used for restriction enzymedi-
gestionwithBsmAl(New England Biolabs). BamAl, a
typell restricton-modification sysemfromthegram nega-
tive anaerobic bacterium Bacillus stearother mophilus
recognizes the sequence GTCTC was used for this
study. Thedigestion mixtureconsisted of 1ul restriction
enzyme buffer with bovine serumabumin(BSA), 1ul
of PCR product, restriction enzymeat afina concen-
tration of 1U/reaction and appropriate amount of
RNase-free. Thedigestion mixtureswereincubated for
1hour at 37°C to ensure complete digestion and then
transferred to 65°C to inhibit further digestion of the
amplified DNA.

Gel electrophoresis

The fragmented DNA was then separated using
1.5% agarose gel electrophoresis. Buffer for the pro-
cesswere Tris-borate-EDTA while voltage strength
were set at 5V/cm. After two hoursof electrophoresis
the gelswerethen stained with ethidium bromidefor
subsequent visualization of PCR products under UV
tranglluminatort*y.

RESULTS

PCR products

Figure 3 showsthe PCR resultsat annealingtime
57.3°C. Fromour studies, werecognized not al samples
gave positive amplification. Negative control for each
PCR run showed no amplification. It stated that the
DNA samplesand reagentswere not contaminated.

Sequencing result
Confirmation of typesby sequencing

PCR products were sequenced to verify the re-
striction enzymedigestion typing results. An aliquot of
each PCR product waspurified by electrophoresison
agarose and the PCR band wasisolated and filtered
with GFX PCR DNA and gel band purification kit
(Amersham). Then, forward and reverse sequencing
reactionswere carried out using GDB11509038Rev
and GDB11509038For. Dyeterminator cycle sequenc-
ing was performed using big dyeterminator Cycle Se-
guencing Kit(Applied biosystems) and anayzed with
anABI Prism 310 GeneticAnayzer. When morethan
onetypewas present in the sample, PCR productswere

Mo clesdiaBin d s S G olut.

Figure 3. Agarose gel electrophoresis of PCR product.
Product shown wer eobtained with PCR condition of dena-
turation temperatureat 94°C, annealingat 57.3°C, using
1.5% agarosegel concentration at 50V for 2hours.

Lane from extremely left : M : DNA Marker 100bp, 1 : Malay
40(M40), 2 : Chinese 19(C19), 3 : Malay 41(M41), 4 : Malay
42(M42), 5 : Indian 11(111), 6 : Indian 12(112), 7 : Indian
13(113), 8 : Malay 43 (M43), 9 : Negative Control

Figure4: Theelectrophoresisgel showsband patter n of
each genotypeof the eye shape gene polymor phism using
BsmAl.

Lane from extremely left: M : DNA Marker 100bp, 1 : Malay
34(M34), 2 : Malay 35(M35), 3 : Chinese 15(C15), 4 : Malay
36(M36), 5 : Chinese 16(C16), 6 : Chinese 17(C17), 7 : Malay
37(M37), 8 : Chinese 18 C18), 9 : Malay 38(M38), 10 : Malay

39(M39). 11 : Negative Control

cloned using the PCR-Script Amp Cloning Kit asrec-
ommended by themanufacturer(Stratagene, Augtin, TX)
and then, up tofive cloneswere sequenced. Identifica
tionsof genotypeswere carried out by searches of se-
quencesusingtheBLASTntoal.

DISCUSSION

Observation of DNA extraction results showsthat
al DNA have successfully extracted by QlIAamp DNA
Blood Mini Kit(Qiagen, Hilden Germany). All DNA
show a23-kbwith highintensity of the DNA.

From thisstudy wefound that 4 Malays(M5, M6,
M17 andM39), 1 Chinese(C14) and 1 Indians(18) gave
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negeativeamplification with GDB11509038 primer pair.
Thismight be dueto the least amount of expression
genefor protein devel opment to encode eye shapes
sructure.

PCR products datavaried widely among samples.
For Maay the PCR products were 220bp, 228bp,
229bp, 231bp, 237bp, 238bp, 243bp, 244bp, 245bp,
247bp, 248bp, 249bp, 250bp, 251bp, 255bp, 258bp,
262bp, 265bp; whilst for Chinese 220bp, 229bp,
231bp, 236bp, 237bp, 238bp, 243bp, 245bp, 247bp,
251bp, 275bp; and Indians 231bp, 233bp, 236bp,
238bp, 243bp, 244bp, 247bp, 248bp, 250bp, and
251bp, respectively.

From thedataobtai ned, therewere’5 specific bands
for Maays, 249bp(M 10, M 13), 255bp(M7), 258bp
(M36), 262bp(M 15), 265bp(M43). The specific band
for Chinesewas 246bp(C1) whilst for Indians 233bp
(114, 115).

Sequencing resultsfollowed by BLAST searches
confirmed the genotyping by restriction enzymediges-
tion, even though not al the detected genotypeswere
isolated for sequencing. PCR products plotted fromthe
graphareinlinewith thesequencingresult which ranged
from 220bp to 251bp. From the sequences, the per-
centage of GC contents (%GC) for each sampleswas
cdculated manually andindicated that Mdayshave42%
GC contents, Chinese 40% and Indians 39%. It shows
that the PCR products need higher temperature needed
to break the GC bonds during PCR.

DNA digested with restriction enzyme, BamAl was
significantly different for theraces. All PCR products
were cut at onerestriction sites, generating two frag-
ments. For Maay we found 110bp, 170bp, 171bp,
176bp, 178bp, 182bp, 183bp, 186bp, 188bp, 191bp,
195bp, 196bp, 200bp, 204bp, 209bp, and 224bp; and
for Chinese were 178bp, 182bp, 183bp, 186bp,
188bp, 191bp, 195bp, 209bp, and 224bp; and for
Indians were 176bp, 182bp, 183bp, 186bp, 188bp,
191bp, 195bp, 204bp, 209bp, and 224bp.

Whereas DNA digested by BsmAl for Lane 2 for
Malays were 96bp, 100bp, 102bp, 104bp, 107bp,
112bp, 115bp, 118bp, 120bp, 121bp, 123bp, 125bp,
126bp, 129bp, 132bp, 141bp, 148bp, and 155bp. For
Chinesethe bandswere 104bp, 105bp, 107bp, 110bp,
112bp, 115bp, 118bp, 120bp, 121bp, 123bp, 126bp,
141bp, and 148bp; and for Indianswere 100bp, 110bp,
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115bp, 118bp, 120bp, 121bp, 126bp, 141bp, 148bp,
and 155bp, respectively.

We have al so observed specific bandsfrom those
datawhichfor Malay were 110bp(M 10), 170bp(M 11,
M12, M13, M15, M16, M34), 171bp(M1), 196bp
(M9), and 200bp(M44) for Lane 1 and 96bp(M 16),
102bp(M34,M 35), 129bp(M31), and 132bp(M37)
for Lane 2. The specific band for Chinesewasonly in
the Lane 2 which was 105bp(C8), while Indians did
not have any specific band.

Human eye shape gene has been found to beam-
plified using GDB11509038 primer pairs. Fromthis
study, wediscovered that thereisno significancedif-
ferent betweenracesregarding to thehuman eye shape
gene All other mgor ethnic groupsdiffered sgnificantly
from each other with respect to their haplotype distri-
butiong*3. Thus, human eye shape geneshould bevery
useful asanthropol ogica markersand forensic science
associated cases.
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