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AAMEY DNAS HHEAZIME BEAHe
Heojgts HAe gejxiele] BAE AH e
AJAAE, Az § 7HERA A8, FHAE
o A B AERL 2o FUAsLA o] &5}
' AApIgelt®. DNARM & o] &8 7l
28 Wymon $%0] DNA Zolttd g Ho]
£ FAFAE Agog Fohf AjALGH
Z o]t} 8 (restiction fragment length polymor-
phism, RFLP)Y] 7€ =93t a, Jeffrey7}b
Abgrel myoglobin 3 2te] @71MEE A3t
9 % 3] DNAS @717z &7t <l
2173 Zol Zk MAvich & FHAEA A
RFLP7} &8t A& 2dsta o83 &
AEAZLE o] &8 /HAEHE FAAAEY
ojg} WaetgomHHY o] FAFAE 14~

o -
i =

=

70 base pairs(bp)®] A2 422 g7]7} vtE o
%3 4E Jehl B2 minisatellitez} 3§ o] F
F4¢ 24 A =9 Nakamura 522
AHgre] 2h uhoj e 2ol A 7129 1A e
g2 vhE sgdslo] DNA Zoltid A& et
Y #4212 25 VNTR(variable number of
tandem repeat)elzt HWWald QEEE o]
VNTR< minisatellite®} 22 7|22 23 9]
). A 2o+ DNA E2$H(probe)¢} Southern
-blotting& ©|-8% RFLP¥o] AbgslgieH”
224 g2\ o 2§ RFLP BA & 7i#29
ol 10 A AAWYL ALV B3
d BasEA g2 2EA DNA Z2$-H(probe)
b dastn, A9 Ee A AT A o
ol 3 Frfco] A R FHAe] B¥XE
283 siotd 4 gler], DNAZF EalEA Y
o] g&to] Exjdte Yo e HAlol AL
£ 92 oeigo] JptHsE

Mullis 5ol 28] % & 292 (polymerase
chain reaction, PCR)""*®o] 7uts]o] We] gty
ofell & &o] 7hg3stAl AUtk PCRYES &3t
2 AAe] gelghd B Mut ol A7
o o] &% & glom & HAg o] AT 5
A AstA BalE AolE 288 3w
Wol g™ o] PCRY & 7191414 ol At}
o W71 E viste] DNAZE 2089l Ao
B A AALE 7HeA St RFLPY Y M & &
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AFH DNAY 4 34 A7 FHRECEN
oejrfeoll A Zflade] S&3A AU} 2
2} VNTR fazte e v 71 2d9] d71A4
g =271 107] o}/delx, PCR 5& %o 1KbA
T gEFHA} Yee A7 dEEolg
A AALA S ] DNAZ SE3tige 2
Aol & DNAE EA}&o] 22 DNAd B8t
o o go] &A4H & FEHA ge AUt
gth RFLPHET A eE okelx? PCRY S
o| &gt S 7 o]t} 8 A (amplified fragment len-
gth polymorphism, AMP-FLP)% DNA¢2| ¥
of @& A

dhd o], whE 7| Rohe] d7)4} 2~5hpP 2
A5 & AHE9 A7]71 350bpeldked A=
7b & glo] ¢3ixzm ik 2 A= AMP-
FLPH el ofa] HALE 4= A = o] o] & VNTR
2 minisatellite’]'d ol A2 2 2 short tandem
repeat(STR) 2 microsatellite™ e} F&t}, o]
g STRE HogA BAM 9 FH1z g A+
of v Agee)*? 232 minisatellite 4 %
Bt} PCRE &3 A¢ $FE&4E0) ¥ 4
& 9] 971%(2~5bp)e] ¥HEE 15 <1z
Eol ok 500,000/ HE FRoA FFxso]PP
2 glon] He A EAAZA Wo|go]
w31 PCRell ©3F DNA% Zo] 715317] o]
t}. 53] STR 429 & VNTR #3319 o )
gto] 717 A7) W Eo] FEFHoE HAHY
it DNAS] o] A He Holshal e &4
of ete] &8t me STR §4 29
T VNTR #73z9 80} 8hg o 9Ert 51 #
MEert a7 gZd e5d A AAdoR
oo et Ayt Bura] A m Yo

2 Ao o] 84d FI13B #3x& STR &
9 F shE A 1g31-q32.19] $AEHe
human coagulation factor X1 subunit 3=}
o|n] [AAATIS ¥HE A7 IMEE 7IA2 oh
#A 6,789, 10, 11, 129 & 70 HY HAA
7t <A 3z i Edake Aol 169bp
~185bpel] AT} o] A= FogHoz
ggol 7153 FARYE YA 7 9
o FAAE X Fol EnHon Q1Fo ut
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2t il dxte] Had g B X So] AdolsiAl Y
EP\”_}' B} 9\13}14'26'27'30).

oE5d WHoga dad ¥ AAFLHA
STR #d a9 HAE duks) S AA T A4 7+
Aol 8% A AARY W IFE dde
2 7t AALRAAe] EEE WA A Ao
dgAol a3y A& thdez 3 STR
FARLe FEE dF FAAE AYstae
Hag v gloh oo  AFME =9 3
oA STR FH&A9 shtel F13BR-H ke
WA e 9§48 EXE 24 3lo
Heojehy A AR 712ARE 42 4 3l
TF 3dch

A SI0HSS

N2 "ABATL Qe BEd ARse a2
ol Aol 2108 Yoz sgon] AE 15m
~omtE APste] ALESIAT

B. I

1. DNA #&

AEH AE 15m~2meol 3~4uje] AT &
& k5 A(0.16M ammonium chloride : 0.17M
Tris =9:1, pH 7.2)& & &sto 37T, 158
ZF BEgAIZ] g AR (1,500rpm-2,000rpm,
41 € hanil science co.") 3 A&R2 AAs D
AYF Lo dFAEL Yof oA i FEAS
Eelte 33 & vHEg ofL 2m09] phosphate-
buffered salineS& A& s}Ac) o|ZA LA
Wy dolelo] 5004 nucleolysis buffer(10
mM Tris-Cl, 0.IM EDTA, 0.5% SDS, pH 8.0)
9} 1544 proteinase K(10ug/pl)E& E38td 55T
oAl 2412 W3 T YA EIANA FEFHE
2et1 A2 eppendorf tubed] A @3tch
olFA AdH FFHel 200ut 5M NaCl&% 2
Yol & TE F 1087 4R T US43
S tAl & eppendorf tubecl &7]3 o 7]



100% ol 8H&-& IntE WA & Egetr. <
) 1o}z DNA7ZFE-E 1ml$ pipette tipe ©] &
st A} 2& eppendorf tube® &7 th& 70%
qErSZ AAHste] HAEI7|A 70TE 1587
AzAN 2 dF SRS Lsid. 2dd

F4 82 &3E DNAE 37TCE 2447 vhgA
T YRR st

™ old

2. DNATZ &%

PCRE 38l7] Ao 2% DNAE HTE FF/
2 1008 A o A #3371 (Ultro-
spec® 2000, Pharmacia Biotech)& ©] &3t 260
nmol| A 9] &3 = (optical density)$t 280nmel A €]
&% = (optical density)E& £AFITH DNAE 1
11009 Bl g2 84 F B E Ao A
o wte} dojA= 260mm, 280me] 3] & DNA
= 2 &g AT (DNAFE = 0D
260nm/0.023 X FAul&, &% = 0D 260nm
/0D 280mm). 7813 DNA%BEEE <A ZE 10ng/
welyt 20ng/wd 59 F3 DNAE FH|etsl
=3

3. PCRell 2J3%F F13Be] F%

DNA2] PCR %<& FI3B ##a Zilo]r
(5" -TGAGGTGGTGTACTACCATA-3 forwa
rd primer$t5'-GATCATGCCATTGCACTCTA
~3'; reverse primer, Promega c0FUSAE o] &
3le] Perkin Elmer thermal cycler 480 Al =&l o
2 &3 #Zo] PCRE ©] 8% DNAFES 3
8kt

Zt PCR EE+ 10ng/utelt 20ng/ul
DNAA E7F Z+zh 25u0(25~50ng)d E§E A
2, 24z 1uM¢] primer, 0.01 unit®] Tag DNA
polymerase/ul(Promega@), 10X Tag DNA pol-
ymerase buffer(500mM KCI, 100mM Tris-
HCI(pH 9.0 at 257C), 1% Triton® X-100, 15mM
MgCl,, 2mM Z+Z+ dNTPs; Promega®)7} 28
Heon] HF &3S BuE At

e 242 96Tl 283 predenaturation
A g & 94T 1¥3F denaturation, 60°C o]
A 187F annealing, 22|32 70CoA4 1589

extensionZA-& 103] ¢8g F 90TAA 1E,
60TNA 18, 70CAA 1589 z7AdA 208
T8 F 308 cEAHE AP F pos-
textension®g S & 60CoA 3083t FAIAIA
DNAE FZstch

4. ANDBF

PCRZ FE% DNAAHE 2549 T3] Fu)
¥ 2% loading &2 (10mM NaOH, 95% forma-
mide, 0.05% bromophenol blue, 0.06% xylene
cyanol FF ; Promega®)& £33l 95Col|A 3
B A2l & dSolA Wzrgt o M urea
7} E3¥ 4% denaturing polyacrylamide 2
(acrylamide : bis-acylamide = 19 : 1)73ell 4 40
Watts & 1AIZHES 719 % AT

A7NGEE AL 2053 10% acetic acid2 3L
Ae T g 8N(05g silver nitrate, 500mf
deionized H20, 75018 37% formaldehyde)ol] 30
E agn ¥4 €9(30g sodium carbonate,
200p¢ 10% sodium thiosulfate, 1000m¢ deionized
H:0, 15m¢ 37% formaldehyde)ol A 2~587F A
2lstod 7 A== DNA ©8 & FI13B i34
Lol FA A9 vlwsle] F13B fA399 o
HAAAES st thFig. 1.

5 FAEA

7t fAFY AN FEE = HE AR 5
nolgtn & uf 2 AN HHE & e
FARE 9 £ nn+l)/20)3 ol BHE FAR
& (heterozygous genotype)< n(n-1)/2 281
=848 #2428 (homozygous genotype)< n
o] ft} ¥ AFME I 2104 e
2 FI3B fAz9jol A s R 2
FAANEL AN T 17 testE o] F3lo] 7} &
Ao A sl FAAY ] g Hardy
~Weinberg HB-& A3t =& AR
7t e F AAAA B fFAAEE 2A] o
£ 8EL A2l 3 (power of discrimination
value : PD)2.2 UehlE ® PD = 1- IP, (Pj
: genotype frequency) 2211990 2 Falg o
o} -6 2prh kA (allelic diversity value)¥ h =
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Table 1. Frequency of F13B alleles

Number of allele

allele observed allele frequency

6 0 0.000
7 0 0.000
8 29 0.069
9 81 0.193
10 310 0.738
11 0 0.000
12 0 0.000
all 420 1.000
h 0415

h ; allelic diversity value = (1- £Xi®) (N/N-1)
Xi ; allelic frequency, N ; sample size(210)

(1- ZX{®)(N/N-1), (Xi ; allele frequency, N ;
sample size)Z4'P oz Fatgt

m. AN

A F13B SEEQI0l (HUISER ¥ SEXIE
B

9] 210%-S S 2 FI3B #3892
PCRE ZZ3}o polyacrylamide 2 A4 A
719% F ALL 948 Eshd BN An
F13B #3z9A A8 diFdxe 9,
10 & % 3707 vepsdoh(Fig. 1. 2 & dE /3
A 108 310702 HEREst 7P Esten
(0.738), AFA-A 2} 9% 8170(0.193), NP A=}
8 2971(0.069)7F &&= AcHTable 1).

28]3 FI3B fd&delA ddse 34
@2 533 ¥A(Homozygote)7t 20l 1, o] ¥
H &4l (hetehozygote) 7} 3328 T 5%9 &
Aol BAHAY. 24 FAAE FAM 10-10
o] 106 (050022 A28 Wxrt 71
%, 9-108e] 739 (0.348), 8-10¥e] 254
(0.119), 8-9& °] 47 (0.019) =o]ul, 9-9& o] 24
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Table 2. Distribution of F13B genotypes

Genotypes Number ovserved Frequency
8-8 0 0.000
8-9 4 0.019
8-10 25 0.119
9-9 2 0.010
9-10 73 0.348
10-10 106 0.505

homozygote 108 0514

heterozygote 102 0.486

total sample 210 1.000

FD 0610

PD ; Power of discrimination value
= 1-3P? Pj : genotype frequency

(0010022 7} vixy} vdglod 8-88 e o3
A &A*AHTable 2).

B. F13B SAMRI0IN ZMEl= &R Bl
£ol &4

QoM F13B 4#9 gL 538
HAFAL 2F0)a, |FFFA 7 3F 22 BF 5
Z9 fAAFe] FAHAUG. & FARAEY ¥
S 0.0109) 4 -] 05057}A 2 YFebsktH(Table
2). =21 2104 dld) F13B FAF oA &
A5 e f428 9] #=7} Hardy-Weinberg 3
FE FA e AE A Hall 5o A%
< AJ8% A2 Table 3.3 2t}

oAt TIHEA F FAXE 102
B3} 108% ol 1, ZIHR & Z+z} 86,87 123.20]
Rov} Zrzte] fAzE #FAX Y JUAE
v wg A7 FAR 9} 7[R kel SATH
2 F9g A7k YATHpP<0.05).

V. &2 3 DFE

ML

PCR¥< o] &3 DNAZZL BAAET



Table 3. Hardy-Weinberg Equilibrium test of F13B genotypes

Genotypes No. observed(frequency) No. expected(frequency) 1’
2-8 0(0.000) 1.0(0.005) 1.00

&-9 4(0.019) 56(0.027) 0.46
8-10 25(0.119) 21.4(0.102) 061
9-9 2(0.010 7.8(0.037) 431
9-10 73(0.348) 59.8(0.285) 291
10-10 106(0.505) 114.4(0.545) 0.62
homozygote 108(0.514) 123.2(0.587) 593
heterozygote 102(0.486) 86.8(0.414) 398
total 210(1.000) 210(1.001) 991

0025 <p<005;df =4

Table 4. Frequency of F13B alleles in Korean, Japanese, Turks, Germans

Allele Korean Japanese Turks Germans
{n= 210) (n=367) (n=200) (n=402)

6 - = 0.075 0.103
7 - 0.003 0.030 0.012
8 0.069 0.065 0.315 0.224
9 0.193 0.203 0.243 0.225

9% - - - 0.001
10 0.738 0.725 0.33% 0.432

10¢” - - - 0.001
11 - 0.004 0.003 0.001
12 - - - -

* . Variant alleles 9c and 10c are denominated with respect to their slower electrophoretic mobilities relative

to the regular alleles 9 and 10

ofe] 7147 WAl Jlojsig L £E ol oA
AN 8% 9L vlHTh 53] STR &
AHgel PCR F $AAUE BHE SEAE
Mol g1, Aesn Be Ehoeq vFe 2
AT 8ol Asar] e AR 5
Woleha AR Al $4uEs} B} 2l
9\1416,18‘19.34)'

R of

EAYES Rofol 7l Aoz AAHL
2 ARAF ] EAYEYH Fho] woAm
A 7HEE HAkz TP A R A
YA A 5% WAl STFHUY Rol
99%2] MiAE & a7 A Hgen® dx2 o
2@ STR 329 S48l 7P H4d 3
Ay wyes Yz o
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STR #+A &€ 14~7070 B =2 g FHx}
£ HolE VNTR #3#$ Evt A2 gy i3
2H5~1470)7F #E=H, o]2 g microsatellite
FAF = AL o E R AL T}
A8z A Sl #Ed A 88 F
Az ole] MIEE FA] YA v &
FoBRE A RHEH EMo] H4Holz &
4 ok

B4 fAze 2 2 gy Azt $Es)
ALE dYFAAN E(allele frequency)E
Alsted, ol AL & FHATEY FHH ok
(genetic diversity)E &3 ste 7] 24 A Ko
ot 2y YA FFRFC dA daEofok
g 2L & AN AR E B #
Ao NP FHA ¥ g Aldel= 2
Hierl 5434l X8+ Hardy-Weinberg
Equilibrium(HWE)ell l&A7F WA o]
o} gt} =29l 210 o2 HE F13B GAHFHY
A HEHE FHAPS W7t Hardy-
Weinberg Equilibrium& #2|3h=x1& #elst
7] 918} Table 33+ 2o} 7} H- 213 o] @& 9}
A E 2 AR & A3 SRR BEH
¢ 7Rt = BATH R Fogt Aolrt
o] EAHJTHP< 005). oA 27 ho]
Hardy- Weinberg Equilibrium”tejell slthe 7}
Ao 38 £ oy, o|RAL & AFdA A
4% FI3B fd&7F 21 7ldi=E e A3 9
F(N=n(n-1)/2)7} |8 3, 53] 2% 271 o
HAAAE gAY F3] ¢ ez 4357
qEo] 2T RY 249 48 9 &
27 dAFdE RE SAXEL w6 g
A 7Heidol S Lol A ded] BE
FE @ gy Az NxsE AR
FH2E Hxe iR o FFX| e v
ols) Ry fAH IS HHS=
o o3 AL I A o] ol ] uffFo]
ol ¢ EHdo] Hardy-Weinberg
Equilibrium’d il lth= 7Fg sl X3t
WMo 2 s fAY AU 4RE &9 £
flom daHo g AuAdde BMATE 7Y

a7]& ol

e

X
L8
2~
T

ok 2
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Mo A EAN uim guizst &) g
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A7 AT e vl AAA] L9 A,
A& AN genomic DNAG 2]3F AAle] o,
ER, 44 22 AT oF a1 oA
9] PCRe2%H ZZd DNAJ 93 A9 o
GE& 5 4 Uk F &S DNA A8 53 9
S AAE = Sz A8 YoM e gdAqRE
A7) 918t negative controlS EFAIZ
oo asu A48 g1 A AddoAy gAE
@A = 2AF pHT AR|7}F oy ¥
gAY SAET &9xte AA7E MR 2
g5 e AL A gt Zhzt 2eEE A9
Aol e] FME Algstoiol & FoE AtgH
o}.

2 dFdAME g9l 2108 2XE FI13B
STR F3d 3¢l &8t 3719 dH F-H A7t
#Flsle] HAA-H4 ¥ x(population genetic
frequency)& 2&3hedl o] &3t £ G Fo
A &9 3709 dPR-AAE Nishimura 5%
9] A7ollA Bud 574(ul=l; 299%) R 2L
Foln], & STR F3#$2 HUM VWA
(3h=<l 200 770, 2=#<1<) 1209, 677), HUM
THO1”(3+=2 181%; 571), HUM CD4”(3+2<l
2007 570), F13A017(59 <1 163%; 117)) 2o}
T Ae Wiz2 #&5ch Nishimura ¢
Ao 7t w2 veg A" dyFAat
1000.39)2 & AFAAE 71 2 =2 &
Ze o B Ao FEEHA L dE#
AZHH BS54} 6, 7)7F Nishimura £0¢) &3
A= T8 ¥ W04, 00772 BHF o
1% dAFHAE] AR/ B3] Ao B
5o zozRe Add Aoz 24Y 5 ¢
o}, T3 Table 4914 B nls} Zo] 3=z
QR A hYPFA7 100] B0} Eal
34 vlwd o A Jebgor] gEdfdx 8L
B3 54U g4 vdeEldoy =93

RN 43 e NER FEY )
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- ABSTRACT -

Analysis of Short Tandem Repeat(STR) locus F13B
by Polymerase Chain Reaction in Korean

Yong-Sik Kim, D.D.S. Woong Hur, D.D.S., M.S.D.
Chang-Lyuk Yoon, D.D.S., M.S.D., Ph.D.

Dept. of Oral Diagnosis and Forensic Odontology, College of Dentistry, Chosun University
In order to be utilized as a database in forensic identification and parentage test, allelic frequency and genotype
distribution of short tandem repeat(STR) F13B locus was analysed by polymerase chain reaction in 210 Korean adults
who are not related.
The results were as follows.
1. 3 alleles and 5 genotypes of F13B locus were detected and heterozygosity value was 48.6% and allelic diversity
value was 0.639 and the power of discrimination was 0.804.
2. The observed each alleles and allelic frequency was 8(0.069), 9(0.193), 10(0.738).
In conclusion, the allelic frequency of STR F13B locus in the Korean is considerd as an useful DNA allelic profile

for forensic identification, but it should be used with several other STR locus to get definitive conclusion of analysis
for individual identification and parentage testing.
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