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Paternity Test by Analysis of HLA Antigens

Hoyen Yu, M.D., Dae Sung Lee, M.D., Jung Hyun Lee, M.D., Jae Sun Park, M.D.

Department of Pediatrics, Kosin University College of Medicine, Busan, Korea

— Abstract

Background: A paternity test or a genetic parentage test is a method of proving paternity or maternity that is, whether
a man is the biological father or mother of another individual. Our objective is to calculate the probability of parentage
by 3 or 4 HLA loci. Methods: From February 1999 to June 2005, HILA serological or DNA types of 16 children were
compared with those of alleged father or mother with ABO and Rh blood types. Results: Among 16 comparable pairs
or trios, 12 pairs were found to have biological relationships while 4 pairs were excluded on the test. The probability
of paternity calculated for the alleged father of each matching pair was >98% in 12 of the 16 inclusion cases. All
the plaintiff accepted the outcomes described based on the probability. Conclusion: Although short tandem repeat (STR)
or other DNA tests are gaining more popularity in parentage testing, HLA typing still can be applicable in inclusion

or exclusion of paternity in limited cases.
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AQ AV PEE PO HLA 3
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Bola @A 7 ofA 3] dAHo| K2 &
E-(probability of exclusion, power of exclusion, POE)
ofr 32} gt

og 2wy

1999 2938 2005 6¥7bA A g2
ofzoll M gho} 16W 3t o]B¢] opjAIL} ojuy), e
Bg oo gatoz Jada HLA 39 A B9 DR
AARtgl o A Fopel RuoM= Cele A
stk AAE 27sks RIAEAAE B JlHeR
oF el AR ALY EolA A8 HLA FARS

A, o3 dxE wo] FES AP HLA BALE

h)

A A21d 23, 2006

1) ABO® Y A% & A7t EFE §7I(EDTA,
heparin) == H% Al¥ &
Arzre] E3el) FAEH, IBEH A7)
oy HAKCell typing, front typing)$F EA (el £
= 224 (A cell or B cel)E WHAA &3
HFEE BEe ¥3% A3 HAKSerum typing, Back

400 rpmol| A 15

2 93
A7bein 34§72 BN

o H

3) HLA-A, B, C typing
Faolx BEE X7 1] HLA #4k¢F -HLA
Ak el o &9l - gANESg o] &3k &
A wpog HLAYS B4 st A=t ofvlsh ¢
DNA ZHAME Wik ey 20049_ 6Y o] FEE

= PCR/SSP #F&= DNA ZHAE

il
=
BT,
R
o

4) HLA-DR typing

19983 1195E 2005d 6¥97MA= PCR/SSPH &
HLA-ABCE f3ate]l |71xde] Wel7h g2 F2<
exon 29} exon 38, HLA-DR-E exon 2&
primerE o] €8] PCRE 33} typing #ch

2005\ 79 ©|E X ElE PCR/SSOPH o] =¢ixo] EDTA
3ml BNe 23 sle] buffy coat 2 300 1Ll A1 genomic
DNAE Z23}3 PCR AHEE Y& F sequence specific
23] Southern Blot & A 88}«
high resolution HLA typing 3FS1th.

sequence specific

oligonucleotide probesE ©]-8

3. A G B9 71—{3 2 HAAA AR GE A
W HLA 89 A B,
Rrol 20 gy xﬂ 7}7<1°M A dxg 7
AAAAE B T AR 39l o] Wim
a8 A A AR

FE(POB)E AlAtsalth

I~

, B¢l HLA 7t #9]9] e JtEdEredel &

22 23738} Table 1)”
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Table 1. Allelic diversity of HLA-A, B, and DRB1 genes in
the Korean population(n=4981)

Table 2. Paternity Test and Probability of exclusion in 12
pairs.

Alde . e T e 5 Gene
frequency frequency frequency frequency

AR, )
case HLA - A HLA - BHLA - CHLA - DR CPI' POR(®)'

Al 18% BT 42% BS0 0% DRBI*0l 38%

A2 291% B3 04% BS! 104% DRBI*03 23%

A3 19% BI3 50% B52 25% DRBI*04 198%
DRBI*07  6.5%

DRB1*03

All 103% B4 12% BxX  65%
A24 029% BI§ 00% B 15% 10.0%
A% 66% B27T  27% B 03% DRBI*09 9.3%
A9 06% B3> 68% B57T 03% DRBI*I0O 1.7%
A3 43% B37 15% B3 67% DRBI*Il  48%
A3l 52% B3R 12% B 17% DRBI*I2  73%

A32  05% B39 12% B0  38% DRBI*I3 11.2%

A33 165% B4 01%  B6l  89% DRBI*I4 78%

A68  01% B 10.4% 11.8%

B45 00% Be3 00% DRBI*I6 12%
B46  44% B6T  10%
B47  0.1% BTl 09%
B4 38% BIS 1.6%

B4S  00%

referenced by Catholic hematopoietic stem cell bank
A 3%

A B FRo HLA 99 v 9 3% 230
g A% 168 F 138012 H, o] 138 0dAM B=F
A AABAE obHAM A8 dAHo| AFE g&F
(probability of exclusion, power of exclusion, POE)#} 3]
2 BA] Z>(combined paternity index, CPD+ t-&3 7t}

(Table 2).

114

ML AV}

&

. father O+ 2,33 7,44 107, - 1, 7 87 989
child O+ 2,33 35 44 104,107 7,38

5 father A+ 2,24 52,59 wi, - 4,12 110 991
child A+ 2,24 7,52 w7, - 1, 4

3 father A+ 2,24 52,59 wl,- 4,12 8 0988
child A+ 2,- 38,52 w7l - 415

A father A+ 2,24 352,59 wl, - 4,12 411 998
chid O+ 2,24 38,39 wl, - 12,15

5 mother O+ 26, 31 51,62 w3, - 4,14 234 996
child B+ 2,26 35 62 wi, w3 12 14

6 father NT' 26,20 7,62 w3, w7 8 9 495 99.98
child NT 2,20 7,48 w7 - 8 14
father O+ 11,31 35 62 w3, wd 4,9 379 997

7 mother B+ 2,24 7,61 w3, w7 1 11
chid B+ 2,31 3561 w3 - 911

g father A+ 2,24 62, - w3, w8 4,9 30 R
chiid B+ 2,24 351,62 w3 - 915

9 father A+ 31,33 38,44 wi, - 13,15 6l 98.4
child B+ 24,33 44, 62 w3, w7 7,15
father A+ 30,33 7,13 NT 1,7 82 999

10 mother A+ 2, - 15, 51 NT 4, -
child A+ 30,31 13,51 NT 7, 16

{ father O+ 2,11 7,51 NT 1, 11 86 988
child A+ 2,24 51,34 NT 8, 11

1 father O+ 11,33 13,58 NT 12,9 122 992
child O+ 26,33 40,38 NT 1,9
father A+ 2,1 7, 61 NT 15,11 87 938

13 mother O+ 3,31 7,4 NT I, 3
child A+ 2,3 7, 4 NT 13, 15
father O+ 24,33 44 75 wl, w3 8§ 9 0

4 child O+ 2, - 35 46 wl, w3 15, -

5 father A+ 2,24 7,55 wil,w8 13,15 O
child O+ 2,- 35 46 wl, w3 15, -

6 father B+ 2,33 13,61 w3, - 12,14 O
child O+ 2,- 35 46 wl, w3 15 -

)

* CPI: combined paternity index
TPOE: probability of exclusion
TNT: not tested
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Ak’ AAL GAAEL 33 opHA] B B0
1FoiA 72 Fxpe A st AAbs0(14/16) Aol A
BAE YAt 34 ohAlA BAE A oA
ALHAE 7FsAE 50% (0.5)2 7Fds) AlLbkskAt
B 4 obHR| 9 Aol AR == o= HY-HHAE
o] Ft W ¥1%r}t 42%ed F |2 &2 84%= ALtst
Ak ¥ HLA-A, HLA-B, HLA-DRBI #9}7} 3 G404
W AR A47hE M2 EHE JA92 By 7 F99 o)
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DNA 714 <L (profile,
blueprint) &} 7§ A& )83 AAfo|th 7] }%Emarker
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& (Restriction Fragment Length Polymorphism, RFLP)
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2-67]) ©9le] E717F A&
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i B Wy |
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ot 54 @71 @§17) o)) glo) wHEH = 700] )&

& BT o]E minisatellite DNAZ} A 8}5L I 7 ¥HE 3l
7b Abshetet chgell Feks] ‘DNA fingerpring & 801
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