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Study on Sasang Constitution by Genetic Analysis Using Four Short
Tandem Repeat Loci

Kim Min-hee, Kim Kyung-seok, Chi Sang-en, Choi Sun-mi, Cho Dong-wuk

Korea Institute of Oriental Medicine, Chungarm Bldg. 129-11, Chungdam-dong, Kangnam-ku, Seoul,
135-100, Korea

This study was carried out for the objectification and clinical application of the Sasang
Constitutional Medicine([UREE). So, the Taeum, Soyang, Soum groups were classified by
diagnostic rules of Sasang constitution, and investigated by Amp-FLP method for genetic difference.

The Amp-FLP was one of the most frequently used human genetic analysis methods which
adopts STR typing. In this study, 100 genomic DNA samples of Taeum, Soyang, Soum
constitution group were analysed by Amp-FLP method.

Allele frequencies of four tetrameric short tandem repeat(STR) loci(TPOX, LPL, D21744, and
DI13S317) were determined in Taeum, Soyang, Soum groups. The heterozygosities and the
polymorphism information content(PIC) values of forur STR loci were 0.812 and 0.789 in
D3S1744, 0811 in DI3S317, 0466 and 0417 in LPL, and 0.625 and 0.561 in TPOX,
respectively. The allele distribution of four STR loci was statistically evaluated. It was found out
that the allele distribution of four STR loci was not significantly different among different
constitutions. But all loci were found to be highly polymorphic in Taeum, Soyang, Soum groups.
It was found out in this study that Taeum, Soum groups are genetically more related each other

than they are related to Soyang groups.
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ApelEte BF olAnt dAie] 194171 23 1
ol AN TEoFAHEg, ¥ TAX1, dAM A

=340 aojgog Al MEAHQ &
A7, 22 AZA, 44, BH, dEd d@
2 < FPHoR Hopd HgU, 42, HS
A, 48919 47ixE oz R FF ojAsie
FsHEdol &0 A 100dde] AUAA 1
At oo 2 ABA & FHA7F 22 2YH
T - ooz @I AT TFo| o]FAn N
o, &3, APejste 7zt AlZe] Aelg ¥el, 3
Zay Soll Yo 5Ao] dUg ¥ oiet A=
FEo olzr|7tA M2 AAE ZRn olF P
$4% e A2 L AXstn Ao ¥
Ale RE A2 fAzle] ARl wet e
Zoln] ApdegtoA Arste PR &4 HA &
A7 A9 2o WAl e F40le &
demg AMdeEE gdztzz AxHsRe 2}
o d#oz FHAR A PPS ol&dd 7z
AP Aol el AR dold R VS Fot
T AALF ABAQ &S olbstnst .
gty 2 dfode Adzel olo] {AHA 4
A 2o] Po] AHEEe FHAAEY(DNA finger-
printing) & o] &3t FHEAQ WM HESID
ZAEo 2N, Ao M2 gold % ABEE B
ol¥m AHMALFY AVHQ 7|&E vHdstnzt st
ot

Polymerase Chain Reaction(PCR) 71&& ©]
£3 DNAY FEL dA g4 Wyez oy
2 Az b ol&slzm Uk Jeffrey%
Wilson(1985)ell 2l&f 7i<lel ma} A DNAS
Restriction Fragment Length Polymorphisms

ol

(RFLP) Ao| ¢t Z& 27 o, B2 ¥Hejo)
HHE20l  DNA  motifSol %ol AU
(Nakamura et al.. 1987: Weber and May,
1989: Edwards et al., 1992: Rocha et al.,
1992: Hammond et al.. 1994). ZJ]dle
RFLPYE ol&sl Uxl HMAl Ao EAste
minisatellites®] THE4E EAZoSH Yol
(forensic science)oll H&AIZ 2 (Krawetz et
al., 1988) RFLP W& Al7to] o3 Zejz ¥
A BAYAE AMgslol she 84 € ddiEe
2 2o pExEe DNAZE 7€ e 59 AT
S 7AAz et o2E MM DNA typingol
PCR% ©|€% DNA fragment® $3o| A&
A Z2EJed, ol 94 FA2 intervening
sequenceioll ZEAjslE= tandem repeat®] Zol
dEA4e BAste ez FgasAsutgyal
PCR 718& ol&stqd daAde £4 tandem
repeat sequence(3HEE7IME)E FEAET 9
= primer® DNAS ZFEAA §44 84 & 4
Z3le dhdoltt. Human genome ¢l intron
B da] B35t e Aoz g whEddy)

HEEe A 249 marker2AM &30 1
FE A @FAEd oM HUdd Variable

Number of Tandem Repeat(VNTR)# Short
Tandem Repeat(STR)o] 251 o|£9 #8A
HAE d37t 889 Y=ol foh(James and
Paula, 1989: Horn et al.. 1989: Puers et
al., 1993: Budowle et al.. 1991, 1997). ¥ut
Ho2 VNTRZ 16~70 bp9 repeating unitg
Zte fdzleln), STRES Z¥HHoZ core sequ-
ence’t 2~6 bp7t ¥HEAO2 g gley ¢
A G0 2AF dehde Aoz deiA glen,
di-nucleotide repeat® Ef 29 A
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g 50,000~100.0007 Axe FHF Wiz
Q82 32, E3| tri-nucleotide repeattt
tetra-nucleotide repeat® STRZ A &4 o
ZA o) 300 kbolM 500 kbelth EEso] gle
Ao2 351 Ick(Litt and Luty 1989). ¢
A T4z dgAdd U dFe JALHAE,
BAALY, Ak, o=l 2 Yooz
%ol AHgET dn, YEgHezE EFY ofdo]
U, 54 Asa fAxee] d34d 9 A7) o4
A A7) 3o LAY o] HAplE o] &53 3l
tH(Baird et al., 1986: Morris et al., 1989:
Helmuth et al., 1990). & AARez g
STR ¥ VNTR markerge] ®ejgtzog o]4s
1 ok w2y 2 AP 4 AR gHEE
A HollM HEsP] AsiM AVFAAADY o 2}
o FFE HEQU 2%, 23U TFd disjA
Amp—FLP¥<E o|&& tetra-nucleotide repeat
9] STR % 4%9 locus(D3S1744, D13S317.
LPL. TPOX)& W422 allele distribution®
ZAlta  Hardy-Weinberg  Equilibrium %
chi-square test& AAlsld FASTAHY FAHS

AES
I T2 & W

1. AMMHE Ty U HY ME| i

APdAAe] wEL Fselgd FMFRAAAG
Aol 1996 4978 793 1997d 7¥%E 9
9. 19983 647H 997H4 UdE JYyE Ui
o2 gxgostATd Aol Agddn &
ojatrigte] Apdelgtude] FE2E FsiAt
14 24 d7d A8d Wge 3@

Q74 Azt Zestn delsgel A
BejstmAold HA1g AR Wo] YNG Ao
AAS2RE 2} o A sled AMgaieic

2. 5oz E genome DNAQ £2

ol 2mell 4me] RBCL £3589 (Red blood
cell lysis buffer. 10mM Tris—Cl(pH 8.0),
10mM NaCl, 10mM MgCl)¥ ¥ % 4L ¢
5 3,000rpmelA 1027 dAResld APETFE
AAs D AAEQ AYFSFS Felaidtt A9 7
AE & Ael wHEd & RBCL WAl 33k S/
£ 4ol NELEZES A¥sAY. WY T AAE|
lysis buffer(10mM Tris—Cl(pH 8.0), 1mM
EDTA, 100mM NaCl, 1% SDS, 200ug/mf
proteinase K) 1mE ¥1, 56CollA 30~40rpm
o8 &89 FHA At wAEAY. 4me9)
phenol/water/chloroform E¥&S AHrlsled 2
o] & o 4,000rpmolA 3027 dAlEeslg
o 354 Askd 2L tubedd $712 A7)0
28} #3799 cold absolute ethanolS do] & 4
< ¥, DNAY #HHo] Al A& st
DNA #dE€2 2 %2 2 Zo 1.5m
eppendorf centrifuge tubedl &7 thg x4
o Azl Bd 3 100~200me] 33 FFHroll
DNA #AAEE &8Azd. 32" DNA:
Fluorometer(Hoefer Inc., DyNA Quant 200
model) & AH&8ld A%l PCR whgol AF
¢ FE2 %37 Y&, ¥¥E M 10ng/m
9 %2 %Fo] PCR &9 template' DNAZ
AHgsigiot

)
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3. STR typing

€ d7eMe STR 242 sl D3S1744,
D13S317# LPL z22]2 TPOX locus® allele®

g ZASAY. Reaction mixture® 10nge]
blood DNAE template® A}&3ln 4Heoz
Al#slE STR typing kit(Promega Co.)& AH
sho] % 15449 reaction volumeo.2 ol o
WHEAN2D, PCR cycle 242 2t primerd 54
o ual d2A 3529, Thermalcycler
(Perkin Elmer model 2400)8 AH-3lq PCR&
F8sidnt. 719533+ GIBCO BRL., Model
SA32(32cm long) & AH&stH o™, gel composi-
tion® running conditiong STR locusd] we}
t2A #3384 running Buffer2e 0.5X
Tris-Borate EDTA bufferg AH&-stit}.

Reaction mixture : total volume 154

10X STR buffer 1.508
10X primer pair 1.514
dH20 10.018
0.5unit Taq DNA polymerase 0.1u8
template DNA 2.04

7t STR locus¥ PCRuNZ13 A7|945z24

2 olgist 24,

1) D3S1744

(1) PCR %%

D3S17449 FEZ& st AM8€ primerd
MYe o33 2o
5 —TTTAAGCGGAAGGAAGTGTG -3  (forward)
5 —CTGGCCCCATCTCTCTCTAT- 3  (reverse)

PCR z4¢& tg3 2t

Cycle condition :
95T 3min preheating
94T 1min, 60C 1min,
72T 1min, 30cycles
72C 10min final
extension

(2) A719%

D3S17449 #7194 %2 23 o] denatur-
ing gel system& AH&3lYc}.

Gel : ™ Urea, 6% acrylamide:bis{19:1),
0.8mm thick
Running condition : 25W

2) D13S317

D13S3179 $Z& sl AL primerd A
de tsn 2o PCR &4 ¥ Ar|9g 242
D3S1744% ELsldct
5 —ACAGAAGTCTGGGATGTGGA -3 (forward)
5 —GCCCAAAAAGACAGACAGAA -3 (reverse)

3) LPL

(2) PCR uHg
LPLY £Z& Hsld ALEE primerd AMEL
ches} 2o

5 —~ATCTGACCAAGGATAGTGGGATAT-3'(f
orward)
5 ~CCTGGGTAACTGAGCGAGACTGTGTC-3
"(reverse)

PCR 21 &3 24

Cycle condition :

e 172



- BN SR 2% MRMES WX -

96T 2min preheating

94T 1min, 60C 1lmin, 70C 1.5min,
10cycles

linked to 90T 1min, 60C 1min, 7

0C 1.5min, 20cycles

@ A7NY%E
LPLY #7195 o2 o] discontinuous
vertical gel systeme AH&3tAtt,
Gel © 8%T. 5%C. 60mM Tris—borate
polyacrylamide gel,
1.0mm thick

Running condition : 15mA

4) TPOX

@ PCR u¢
TPOXY ZEZ& 93l ALE primer? MY
& o2 2

5"—CACTAGCACCCAGAACCGTC -3 (forward)
5 —CCTTGTCAGCGTTTATTTGCC-3'(reverse)

PCR 27& o534 2t

Cycle condition -
96C 2min preheating
94°C 1min, 64C 1min; 70T 1.5min,
10cycles
linked to 90T 1min, 64C 1min, 7
0T 1.5min, 20cycles

@ A7Y%
TPOX®] 7719 %& ka2 2] discontinuous
vertical gel systeme AM:-3IAY
Gel © 7% T, 5% C. 42% UREA(w/v),
60mM Tris—borate

polyacrylamide gel. 0.8mm thick

Running condition : 15mA

4. Silver staining

A719 o] Bt gel2 silver stainingd 22
Aste DNA band& #28IUY &, gelS T/
2 A F 1% A4HgddN 58 &1t A
g a2 tg, FRFE Y3 HH} T osilver
nitrate £4(2g/ £)olM 2087 E5o FHM E
AL st Al ZHSE 12 AHE & 2
k¢l anhydrous sodium carbonate—formalin$
A (30g/ ¢ ~0.5m¢/ ¢ )X DNA band7} 2 w7}
A £5° Ut Bande 3ol @t 10% acetic
acid2 W% B33 FHFE AHEAT 3ol
By gel& 3MM chromatography paperel €9
75CM 1213t 5 gel dryer2 T2l Baieich

4> o

5. SHEN 3 &4 HAXEZIO| ST XA}

SHEA

g2l 2lckel] thal STR locusollA YeRd allele
o A7]& FAF b U FAAe ¥x(allele
frequency) & Alteidch. 72+ Jgdz P
allele frequency2%€ random population®l 2
£5]= Hardy-Weinberg Equilibrium® $&sle
A 23871 Y8k Hardy-Weinberg Lawol whe}
expected genotype frequencyE A4S H.
observed genotype frequency®tel ¥|wE 53
Chi-square testE HAlstdt. ®d 2t Ad Jd
of gt STR locus® ©hF¥4-& ZAK8L7] 94t of
et 2 TAOZ heterozygosityst oJHEA A

S(PIC : Polymorphism Information Content)
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H=1 —( é‘,lkpiz)

n—1

PIC value=l—( §Pi2)— S P2 > 2PiPj?

i=1 i=itl

=3 ] £ locioll dal &= AT} 7] &
B3 219)E American caucasians ¥ Hispanic
A (Budowle et al., 1997) Atele] allele ¥=
o} 2¥E FHA(F-statistics)Z ol &sloq vjms}
Het. ol BAlE rlo]aARATE Aol FA
ole] £AM&E o] gl ATt

AA, z+ AA7dol tha] STR locusollA Uebd
alleled 2718 3¢ g, dd FHAe ¥
(allele frequency) & 7Al4reisith 2} A2 Ao
21 allele frequency24H random population®ll
A 85l= Hardy-Weinberg Equilibriume 2HE3
=2 33871 98 Hardy-Weinberg Lawell
2} expected genotype frequency® A4 H,
observed genotype frequency%te] ®lnE Z3l
chi-square test® AAl8l%ct. &g 2t 42 Ad
of digt STR locuse ©¥dE ZAMEH| 98t
heterozygosity®t ©]824 HZ(PIC : Polymor-
phism Information Content)& -3t} =3
STR locusel t& 2 29| alleleVl = 2%€ g
2} pairwise comparisons %3 genetic distance
2 Pyt ¢4 WE2 X genetic distance
© Phylip program package(Felsenstein, 1993)
9] GENDIST program % Nei® genetic
distance(1972) 3415 ol &3} Adtsigien, T4
% genetic distancew Zt AT ARHAE
Fa1e] ol 85Ut AURATA L Phylip
program package® UPGMA method& °] &3l

1. &xn & D

1. 2t TcHY STR locus 24 2}

2 AZdME BeQl, A%l A8<loz BE
g zt 2849 1009¢ dAez 4712 STR
locus(D3S1744, D13S317, LPL. TPOX)d W
& STR typing® Al A2 21849 ¢844 4
BYL 2l

2 STR locusol gt alleled ¥¥, Z A4
3 And 2 MoMe ZAAY. 4% STR
locusol sl zt A2 Uehd alleled] 4(N), -

- o]gAM (Heterozygosity: H), °|83AAA=(PIC)

g AdstRen, o] Z#E Table 1 o Jehidd
. 2 e 39 allele(LPLY 25U 2F€
8719 allele(D3S1744, DI13S317)7HA] ©}egjt
79 allelec] ZAstAx, Ax STR locus?
alleled] HaFe 259 6.0094 B3
o 6.757A tFslgtt. =& 2+ STR locusE 2
et Heterozygosity €(0.423~0.836)% PIC
g(0.377~0.815)< B4ed, olF 7 dd o
8 LPL locus?t 7H¢ 2 Heterozygosity
PIC#E Bon, D3S1744 locus’t 718 &
s 29d. weld STR locus 3. LPL locusE
Ag Yozl 3%9 STR locust o] of &
¥°} paternity test 2 forensic sciencedl £
marker2 AHd F AL AKRKEIFD Yo =
g Al 2dhe] Hd Heterozygosity®t PICES A
o sYdsAen, olF ASUAdM 7 B @S

29t th22 4%9 STR locuso] it alleled]
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(Table 1) Observed numbers of alleles(N), Heterozygosity(Het), and Polyporphism Information
Content(PIC) over 4 microsatellite loci in 3 Sasang constitutions.

Taeum Soum Soyang
N Het. PIC N Het. PIC N Het. PIC
D3S1744 8 0.836 0.815 8 0.809 0.784 8 0.792 0.769
D13S317 8 0.808 0.780 8 0.791 0.762 7 0.833 0.811
LPL 5 0.505 0.448 3 0.423 0.377 5 0.471 0.425
TPOX 6 0.626 0.564 5 0.627 0.556 5 0.623 0.563
Mean i 0.690 0.650 0 0.660 0.610 6.25 0.670 0.640

T FALNZHE ehU.

2. D3S1744

D3S1744 locust <1zte] 39 | x5
oy TATC9 4bp(¥71)E 712 repeating unit®
8= STR locuselth, gutdoez  4bpe]
repeating unit7} 14¥olA 22H wEste A
A F 939 allele’t EAlshe 22 gelA 3
o

2 dFoME B3, A%, A80le2 BF
7 384 10020S Ao g D3S17444] B3t STR
typingS Al A 2§88 {44 dBdE =2
Aretth ttdAde] H=rt He PICEE & o, €
£9& 0.815, 28U 0.784, 24U 0.7692
ety o & =2 PIC @& 2920, 24 allele
o = 8704tt. Table 20 832, 4%l
A9 allele No.of ¥¥¢ 1 ¥I:E
Table 294 observed No.& B3¢, 239, 4%
QA Z A ZAMA 100%00)A #2€E D3S1744
locus? repeat number? ¥EE Yepd Holm,
=g Yehle frequencys &5 AA 2l
BHEFE % g o2 JehfiAct o|F EE Tabled

AEYZ ZAME 2 Jocusoll thalA $ie 22 Wy
oz A5 Jga AAYEE allele 3 43H|
28 golstA 7] Asl 74 AAY allele £X W
=52 Yuia=(histogram) 2 JYERAAH Fig.
1). 7]l vehd v} Zo] g309) 7L allele
‘No. 4(26.0%), £8U0< allele No. 5(28.0%),
29AL allele No. 5(37.0%)°M o9 allele
o] #¥xske AoF Uehton, 1 0]9]9 allelel
ANe & AAY2 vxd X PE Bole ez
UehdtH(Table 29 Fig. 1).

D3S1744 locusel4 2t Ado] random population
of 445+ Hardy-Weinberg Equilibriums W&3
€A 44317] 93l Hardy-Weinberg Lawell o}
2} expected genotype frequencys AHAHIL,
observed genotype frequency®+e] BinE %3l
chi-square test® st F3& ZAltHT. 1
Az, 7F HAZH100%) 9 p-valued EF B3
< 0.9949, 282 0.6255, 24AL 0.83662
2, p0.019M A ARG EF Hardy-
Weinberg Equilibriume %#&3dtn 482 ¢ F
Ao o] AnzRe £ AFdM F2€ HEF
42 random¥ Fo|d random matinge] %o
e JddE ¢+ Uk oEd A#E Ko}

S US 1
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(Table 2) D3S1744 allele distribution of Taeum, Soum, and Soyang group.

ele* Taeum(1-100) Soum(1-100) Soyang(1-100)
allele
observed No. frequency (%) observed No. frequency (%) observed No. frequency (%)
1 20 10.0 12 6.0 6 3.0
2 26 13.0 15 75 12 6.0
3 25 12.5 21 10.5 21 10.5
4 52 26.0 51 25.5 24 12.0
5 39 19.5 56 28.0 74 37.0
6 21 10.5 31 15.5 35 17.5
7 14 7.0 10 5.0 18 9.0
8 3 1.5 4 2.0 10 50
total 200 100.0 200 100.0 200 100.0
*The numbering of allele starts with the smallest allele size.
(2 Observed no. of allele/ 1 sample)
0351744
3. D13S317
© 3 Teeum
s g Soum
D Soyang

Frequency(%)
3

Allele Number

(Fig. 1) Relative allele frequency distributions of

D3S1744 locus
group.

D3S17449 B 4=

#9449 947} ¢

in Taeum, Soum, and Soyang

7t Yoy Sol4 g i T
ie oz ARl

D138317 locus= TATC 32 ATCTS 4bp(d
71)& 7] repeating unit2 3= STRY locusZ
A, 170~200bp9] sizeol®. % 8%9 a]le1e7P &
Aske ez 24 gid. 2 dFdM e HE
2%, Aoz FFE 4 284 10092 tﬂ%
o2 DI13S3179 g STR typings AAI8l A
2 28 FA4% JEE ARG, gt A
%7t 5le PIC#E € o, #3<0& 0.780. &5
2 0.762, 29402 0.8112 Yeh} o) ¢ 52 PIC
@ ¥9on, B alleled = 7~87/MHA.
Table 3ol H#eQ, 299, 2529 allele No.
of £¥¢ 21 ¥I=E FAIGAL, Fig. 20 2 A
24 allele 29 ¥=5E 222 Jehld
o o7l vehd ule} ol 3l A8, 4%
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(Table 3) D13S317 allele distribution of Taeum, Soum, and Soyang group.

Taeum(1-100) Soum(1-100) Soyang(1-100)

allele observed No. frequency (%) observed No. frequency (%) observed No. frequency (%)

1 1 0.5 1 0.5 0 0.0

2 50 25.0 66 33.0 44 22.0

3 27 13.5 29 145 35 17.5

4 32 16.0 32 16.0 21 10.5

5 49 24.5 39 19.5 29 14.5

6 31 15.5 23 11.5 42 21.0

7 8 4.0 9 4.5 18 9.5

8 2 1.0 1 0.5 10 5.0
total 200 100.0 200 100.0 200 100.0

*The numbering of allele starts with the smallest allele size.

(2 Observed no. of allele/ 1 sample)
genotype frequency®  Al4sla,  observed

D138317

Frequency(%)

] 1 -2 3 4 s ] 7 a 9
Allele Number

(Fig. 2) Relative allele frequency distributions of
D13S317 locus in Taeum, Soum, Soyang group.

9] alleled ¥Z+= allele No. 2014 25302
2 HlErt 28 Aoz Jeyen, ®3 A
oM Bolx] Bt allele(No. 1)o] ¥AHe
£4¢& 29t DI13S317 locusdld 2z 3do|
random  populationdl  B&5H+=  Hardy-
Weinberg Equilibrium® ©#&3h=2] 2433sb7] st
o Hardy-Weinberg Lawol] 2} expected

genotype frequency®te] Bl & ¥ chi-square
testZ 3l NS zAJIQY. 1 A, 7
AAIAR(100%)  p-value: HYU EHSUAL
0.5764, 2292 0.7635, 2492 0.781524,
p 0.01e14 A & =% Hardy-Weinberg
Equilibriume T3 182 ¢ & sdey,
o] Anz¥ey B AFdM F2d FRUGL
random¥ F©oli random mating®] ¥oivke
e ¢ & Ut oYy AR Ko}
D13S317 locus Al 4 ¥ Sojds Wg
ek o)l 240t Yle Ao AlRHAY.

4. LPL

LPL locuse 1987d A-&22 Heinzman %
of oJaliA EA7t W2l o|F B ARES Ui
o2 WA FRA 47t o]FjAKTt
LPL locuse 8¥ %MaAl lipoprotein lipase
gene® intron 69 ¥28}8 AAATS 4bp(E71)
£ 7] repeating unit® 3= STR locuse|t}.
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PCRE repeating unit?] #$&Wd e
primer oligonucleotides® ©]&3ld genomic
DNA9 &% sequenced FEdted AMREHU

ygutdoz FZQ AddMe 4bpe repeating
unit7} 100l A 1298 WEsE o] &
Rog d2fA Qg B dfdMe Hael, &89,
Ageloz EF€ & 2849 1009 &M LPL
of tigt STR typingS AAlsld A3 218¥ /3
A 3RdE A

tekdel Hxrt sl PICHS € ¢, H39e
0.448, x2291e 0.377, 242 (0.4252 JE}
U, e PIC gt Bgon, 2AH alleled =
3~57199ct. Table 49lE B, 428U, 44
o] g}g LPL allele No.9 £X9 1 ¥TE HA|
sttt 2813 Fig. 39l &4 A2 allele ¥%
o wesEs goag=zz Jehlidch Fig. 3%
Table 4o Vepd uiel 2o} LPL locusold ea
o, 289, 29U9 allele #X& allele No. 4
oM 713 ot AAle W o3& AAstn UNAL
o, A2U(73.0%), 4£%99(69.5%). =H
(65.5%)9 €22 Uyttt £ L3UdMe 2

o)E

297

LPL

Frequency(%)
s

x
10
° o

[} 1 2 3 4 5 [} 7 8
Atlele Number

(Fig. 3) Relative allele frequency distributions of
LPL locus in Taeum, Soum, and Soyang group.

<1 Xe]
BT

allele(No. 3)3 83A(No. 1)# &
FA(No. 7)ellMg L= = alleleo] EAMsTh
LPL locuselldl 7} o] random population
o 44+ Hardy-Weinberg Equilibrium&
Z3le=A| 74387 Y8t Hardy-Weinberg Law
o a2} expected genotype frequencyS A4kt
2, observed genotype frequency$tel Hln g ¥

8l chi-square test® 3std FrfA S ZABIAH

(Table 4) LPL allele distribution of Taeum, Soum, and Soyang group.

allele Taeum(1-100) Soum(1-100) Soyang(1-100)
observed No. frequency (%) observed No. frequency (%) observed No. frequency (%)

1 1 0.5 0 0.0 0 0.0

3 2 1.0 0 0.0 1 0.5

4 131 65.5 146 73.0 141 70.5

5 18 9.0 15 7.5 22 11.0

6 48 24.0 39 19.5 35 17.5

7 0 0.0 0 0.0 1 0.5

8 0 0.0 0 0.0 0 0.0
total 200 100.0 200 100.0 200 100.0

*The numbering of allele starts with the smallest allele size.

(2 Observed no. of allele/ 1 sample)
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a A%, 2 AZAAD(100%)9] p-valueE 9
S9& 0.9997, 4289 05727, a&8ln, 2%
& 0.995124, p<0.01d4 A G =%
Hardy-Weinberg Equilibrium? 9&stn 22
4 & gllen o AHzHE B Ao FEd
#FEZHE random¥ 3@e| 2 random mating©]
dojte AdYS ¢ F Utk o AR Ho}
LPL locus ¥A] 2t JH Bold& g ot 7
94l 847t Qe Ao AEHA

5. TPOX

TPOX locust 28 ¥A4419) human thyroid
peroxidase gened intronol Y= Aoz 4y
Ao Anker$(1992) o3 AlFEd osiy o
gAo] d7so] g} TPOX locuse 7|1€¥o2
AGATS tetra-nucleotide repeatZ ©]FoiA %l

t}. dubdog TPOXE alleled] #2717} 299~
323 bpoll ZA Zastn 4bpe core repeating
unitZb 63 WHEREH 138 BHEARAA 8%
allele7’t EAlske Aoz 4244 ik & AF
Ae g3Q, 2%, A391eE F/79 2t 284
10020 tiaiA TPOXel @3t STR typingS A
Astel AR 289 fAd 4BES 2Asig
el Azt He PICHE £ o, B3Ue
0.564, 2892 0.556, 24U 0.563°2.8 el
U, ¥l23 ¥ PIC %% Bgon, 4Ad allele
9 & 5~674%t}. Table 59l B8, 2%9,
2590 B3 TPOX alleled] X9 1 ¥EE &
A&t a2l3 Fig. 49< 2 A3 allele £X
o] wixs+E chfjagze Jehlideh Fig. 43
Table 50 Uepd wie} o] 2 A A allele ¥+
€ allele No. 3(47.0%°1’D M 71} 2 Hxg
2gon Aoz vxd HEE B

(Table 5) TPOX aliele distribution of Taeum, Soum, and Soyang group.

Taeum(1-100) Soyang(1-100) Soum(1-100)
allete observed No. frequency (%) observed No. frequency (%) observed No. frequency (%)
1 0 0.0 0 0.0 0 0.0
2 0 0.0 0 0.0 0 0.0
3 102 51.0 95 415 104 52.0
4 28 14.0 26 13.0 21 10.5
5 5 25 5 25 7 35
6 61 30.5 72 36.0 61 30.5
7 3 1.5 2 1.0 7 35
8 1 0.5 0 0.0 0 0.0
total 200 100.0 200 100.0 200 100.0

*The numbering of allele starts with the smallest allele size.

(2 Observed no. of allele/ 1 sample)
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(Fig. 4) Relative allele frequency distributions of
TPOX locus in Taeum, Soum, and Soyang
group.

TPOX locus®l 2t }&o] random population
of 245+ Hardy-Weinberg Equilibriumg 9%
steal AFE7] 9skd Hardy-Weinberg Lawell
ute} expected genotype frequency® AH4Msti,
observed genotype frequency®te] ¥|wE %3l
chi-square test® Fa&3t Azt 2t AAYL(100
)9 p-value® 2B HeAL 09753, 25U
0.3871. 22ln 2%AL 0.65772M. p <0.01¢l
A Al Ak 2% Hardy-Weinberg Equilibrium<
REET AEE ¢ F ANen, o] ARy B
Aol A F2d BEYGE randomd Ido|nm
random matinge] ¥ejihe
ojtjgt ZAats. Wol TPOX locus HA 2 F
oj4d5 tiviel vk oA 24Vt gle He

R uiig A
el

o e A

~

-

%
ay)

=<

6. 2 HEZCI2IO] ATTH| ZAL

A k] Al EigtelA] defdl 2t STR locus &

allele?) RIZZRE APIAA T Alo]e] A
& ZAbslglt. AdaEA 242 99 allele ¥1z2
& Nei(1972)9) 349l met genetic distance
g 781, o]& ZAR dedrograme A&}
Table 62 g A& 4%¢ AZ AL Aoy
genetic distance® Uehd Zo|9, Fig. 5& Zt 4
AZA 3ABAE dendrogramog Yehd A
ojt} o] Zzlz £ o, A5 &3 Alo]o] A
7t delz] A0l vial o 7ikE ARaAE R
AES ¢ &+ A Z A Jdo| random¥ I
c2Re ALY 384 2 o, oi¢ Frlde
A7z & # Qo g2, o B2 STREYI A3
FE FAAZREHE Yoze FRWAE 30
o, ol &% ALY AAFA A FL A8
2 AAE  Ag Aot

(Table 6) Genetic distance between Taeum,
Soum, and Soyang group.

Population| Taeum Soyang Soum
Taeum 0.0000 0.0399 0.0138
Soyang 0.0399 0.0000 0.0271
Soum 0.0138 0.0271 0.0000
Taeum
Soum
Soyang

(Fig. 5) Dendrogram showing the genetic
relationship among Taeum, Soum, and Soyang
group from the allele frequencies of 4 STR lodi.
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Iv.d &
Aol 28 E7d o

A -

Q, A%, £39 25 vk, dA w%i ?
A Ao Bo] AMEE= Amp—FLPYE o] 43lq]
7129 tetra nucleotide repeat® STR % 4%¢]
locus(D3S1744, D13S317, LPL, TPOX)E W
dog  allele ZAL - EM3kn
Hardy-Weinberg Equilibrium 3 chi-square
testE AAlsld BAEAU {4 E HEFeR
A, Ad 289 Aoly B A4S Feluz Ay
ogte] Azt 9 1 JBgEol A FE3 AR

£ A3gE 5428 UL

A HAZ] g STR typing 23, LPL
locusg #|9}g Uoix] STR locuse Z Fdol o
M &2 o|dA H=(PIC)S allele numberg
HAch PIC#e]l 1 A< A9 =g et
AT 2 o o]5 STR locusE @3¢ Aol
I3t forensic caselt paternity testoll F-&3}
AHE & g Aolet Algdd 2 STR locusel
AA g e EAHA A4 Ay,
D13S317, D3S1744, LPL®} TPOX+ p-value
0.01e14  fJAdUA  JepEA] ggten,
Hardy-weinberg equilibrium< %&at1 &<
Uehiglon, oleg Az Ry & d7dM 3%
g 300%9 HE2IDE2 randomd 3Ide|xn
random mating®] ¥ovke IEUE ¥ ¥ °'U}
olg]gt A2 Ho} o|g 4%9 STR locuse 7z
AAY o] S04 gE Pat {9Ad 84
7b glvka AbR S AT

A o5 Al ZRA AAZDNN DojA
STR locus @ alleled) WE2RE ApaR 3
Atele) BABAE ZANG AT A23UFH HEQ
Atele] A7} Ul Aol vlE o si7hE A

distribution

}.

AN AURIEN)

BAE 72 USE ¢ Uk MM, o B
STR #43} AZA#d fAzERET 949 22 4
BHAE AU, ole T AALY G
A 72 2 o] o3& A ol F& AR
2 AANE F US Rt

2 d7oM 2 4% locus(D3S1744,
D13S317. LPL, TPOX)E< Az {AHYRE
72 e gene H¥°] o1 intron ¥£9
repetitive sequence®|B2 ol o] ZHHo
2 AT AHste rHEAn B-o) UL 7154
2 gtk AT B FFY genetic diseasedll
et dAH =g A4 o STR locusEol F
S marker2 AMSE R0, AFE AFAe FA¥
Aol daige AxE Weled slolM STR
locusE& marker2 AHgste AL 7hsdttta A}
g9

£ APdeee Qe Al §A), A 4
A, AE Soll ol2717A A4l giel oM ozt
g d79 3}Fojmz o537 AHE geneEd
o %2 9 STR locus® 7154 FRzEd of
& Mg HAdtn o5 F 7 AMAIFUNY KA
B FA4 2 AojdE AME e locus B
genes #ohfo] 155 HA Ao 2§ - AT
H AP dmd e §AAH V&S g F S
Rog 7€t

lo
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