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Susceptibility of Leukemia according to the Genotype of
Minor Histocompatibility Antigens in a Korean Population
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Background: In the search for susceptibility genes responsible for leukemia, genetic studies involving
HLA association have been in progress extensively since the first report on its effect on the disease.
Here we investigated the genetic associations of different leukemias with 4 autosomal mHags, HA-1,
-2, -8 and HB-1. In particular, HB-1 is one of the leukemia-associated minor histocompatibility antigens
(mHags) that is significantly expressed by Epstein-Barr virus-transformed- and tumor cells of all B lineage
acute lymphoblastic leukemia (ALL).

Methods: A simultaneous genotyping method using PCR sequence-specific primers against HA-1, -2,
-8 and HB-1 was developed, and their allelic frequencies in 139 healthy controls and 36 leukemia patients
were observed. To compare genotype, phenotype, and gene frequencies of mHags with healthy controls,
leukemia patients were classified into sub groups of ALL, acute myeloid leukemia (AML), and chronic
myeloid leukemia (CML).

Results: The genotype frequencies of HA-1, -2 and -8 were not significantly different from healthy con-
trols in every group of leukemia patients. However, the HB-1 H genotype was significantly increased in
leukemia patients (P=0.03, OR=1.82, CI=1.08 ~3.06), particularly in AML (P=0.01, OR=2.4, CI=1.21~
4.76) as compared with healthy controls.

Conclusion: Our results suggested that the genotype of HB-1 H may be associated with leukemia,
particularly with AML. In further study, it is necessary to confirm the association of HB-1 with other
leukemias in a larger group of patients, and to identify the underlying mechanism of HB-1 responsible
for the occurrence of leukemia. (Korean J Hematol 2007;42:15-23.)
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Tris base, 166mM ammonium sulphate, 1% Tween 20),
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specific primers (0.5uM), internal control primers
(0.075uM), 1U Tag- polymerase (Intron Biotechnology,
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Table 1. Primer sets for genotyping of HA-1, HA-2, HA-8, and HB-1

Name Primer Sequence (5°-3) Product size

HA-1 H Forward ACT TAA GGA GTG TGT GCT GCA
R Forward ACT TAA GGA GTG TGT GTT GCG 179bp
Reverse CCT CAG AGC CTT AGC TGT CA

HA-2 V Forward GCT CCT GGT AGG GGT TCA C
M Forward GCT CCT GGT AGG GGT TCA T 203bp
Reverse CTT CCT TCT CCA CTC TCA GC

HA-8 R Forward TCT AAC ACT TTG TCC AGA GTT C
P Forward TCT AAC ACT TTG TCC AGA GTT G 257bp
Reverse ACT TGG TTG GCC TGG CTC TT

HB-1 H Forward ATT CTT TTC TAT AGG TTC TCT GC
Y Forward ATT CTT TTC TAT AGG TTC TCT GT 446bp
Reverse CTG TGC TTG GTA GCC ATT

Internal* Forward CCT TCC CAA CCA TTC CCT TA 768bp
Reverse GTC CAT GTC CTT CCT GAA GCA

*Homo sapiens growth hormone 2 gene (GH2, NM_022557).

Sample 2

Sample 3

Genotypes : H R \ M R P H

<— |Internal band
<4— Specific band
<4— Specific band

Fig 1. Genotyping of HA-1, -2, -8
and HB-1 by PCR-SSP.
Lane 1: H type for HA-1, lane 2: R
type for HA-1, lane 3: V type for
HA-2, lane 4: M type for HA-2, lane
5: R type for HA-8, lane 6: P type
for HA-8, lane 7: H type for HB-1,
lane 8: Y type for HB-1. Each type
of mHags HA-1, -2, -8 and HB-1 of
the three samples was as follows;
< Internal band  sample 1: HH (HA-1), VM (HA-2),
<— Specificband PP (HA-8), HH (HB-1); sample 2:
<4— Specific band R (HA-1), VM (HA-2), RP (HA-8),
Y (HB-1); sample 3: HR (HA-1),
V (HA-2), RR, (HA-8), HY (HB-1).

<— |nternal band

<4— Specific band
<4— Specific band
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Fig. 2. Allelic frequencies of HA-1, -2, -8 and HB-1 in healthy controls (n=139) and patients with leukemia (n=36) in the

Korea.
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Table 2. Genotype and phenotype frequencies of HA-1 in healthy controls and patients with leukemia in Korea

Genotype frequency n (%)

Healthy controls

Leukemia patients

Locus
(n=139) Total (n=36) ALL (n=12) AML (n=20) CML (n=4)
HA-1 HH 18 (12.9) 3 (8.3) 0 (0) 3 (15) 0 (0)
HR 74 (53.3) 24 (66.7) 10 (83.3) 11 (55) 3 (75)
RR 47 (33.8) 9 (25) 2 (16.7) 6 (30) 1 (25)
H 92 27 10 14 3
R 121 33 12 17 4
Gene frequency n (%)
H 110 (39.6) 30 (41.7) 10 (41.7) 17 (42.5) 3 (37.5)
R 168 (60.4) 42 (58.3) 14 (58.3) 23 (57.5) 5 (62.5)
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Table 3. Genotype and phenotype frequencies of HA-2 in healthy controls and patients with leukemia in Korea

Genotype frequency n (%)

Healthy controls

Leukemia patients

Locus
(n=139) Total (n=36) ALL (n=12) AML (n=20) CML (n=4)

HA-2 W 120 (86.3) 31 (86.1) 12 (100) 15 (75) 4 (100)

VM 17 (12.3) 5 (13.9) 0 (0) 5 (25) 0 (0)

MM 2 (1.4) 0 (0) 0 (0) 0 (0) 0 (0)

v 137 36 12 20

M 19 5 0 5 0

Gene frequency n (%)
v 257 (92.4) 67 (93.1) 24 (100) 35 (87.5 8 (100)
M 21 (7.6) 5 (6.9) 0 (0) 5 (12.5) 0 (0)

Table 4. Genotype and phenotype frequencies of HA-8 in healthy controls and patients with leukemia in Korea

Genotype frequency n (%)

Healthy controls

Leukemia patients

Locus
(n=139) Total (n=36) ALL (n=12) AML (n=20) CML (n=4)

HA-8 RR 21 (15.1) 7 (19.4) 3 (25) 4 (20) 0 (0)

RP 60 (43.2) 19 (52.8) 6 (50) 10 (50) 3 (75)

PP 58 (41.7) 10 (27.8) 3 (25) 6 (30) 1 (25)

R 81 26 9 14 3

P 118 29 9 16 4

Gene frequency n (%)

R 102 (36.7) 33 (45.8) 2 (50) 18 (45) 3 (375

P 176 (63.3) 39 (54.2) 12 (50) 22 (55) 5 (62.5)
AAY, 288, A =e %4 =3 vl 3t W, 59 A= ANEH I AR & YE
P BE BIY BF JdolA TARYA F994 ot A28 Wi dE HB-1 HH 53218 (P=0.008,
S 22 4 U tH(Table 2~4). HB-1 4 A+ HB-1 OR= 3.48, CI=1.39~8.77)¢], 38 ¥E Wl T A= HB-1
HH §2 A8 o] A Maw gajo] ] FA g2z Y (P=0.008, OR=0.29, CI=0.12~0.72)7} ¢ &<l
frol gt Apo] & K9] o1 (P=0.008, OR=2.8, CI=1.32~ I FAEFAANEY Sa; Aloldf Folgk Ato]E EHA

591), AY A HB-1 Y7} F =3} A g

W gz} Afolo] frelgt 2ol E H Y tH(P,=0.008, OR=

0.36, CI=0.17~0.76). T3+ FH2 H1EeA %= HB-1 H

FAAZE MEY T} ARG o] JeS FERHTH=0.03,

OR=1.82, CI=1.08~3.06). w3+ Az WY =

e} MEZFFol wet ERSt FF ST
A}

HB-1 §d7e] $44%, 549, 244 NEg vn

on, o] FHA oA At HB-1 §32F
L FAZ5A4NEH (P=0.01, OR=2.4, CI=1.21~4.76)
SHAl A= o] I tH(Table 5).
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Table 5. Genotype and phenotype frequencies of HB-1 in healthy controls and patients with leukemia in Korea

Genotype frequency n (%)

Healthy controls

Leukemia patients

Locus
(n=139) Total (n=36) ALL (n=12) AML (n=20) CML (n=4)

HB-1 HH 31 (22.3) 16 (44.4)* 5 (41.7) 10 (50)" 1 (25)

YH 67 (48.2) 12 (33.3) 2 (16.6) 7 (35) 3 (75)

Yy 41 (29.5) 8 (22.3) 5 (41.7) 3 (15) 0 (0)

H 98 28 17 4

Y 108 20" 7 10’ 3

Gene frequency n (%)
H 129 (46.4) 44 (61.1)7 12 (50) 27 (67.5)** 5 (62.5)
Y 149 (53.6) 28 (38.9) 12 (50) 13 (32577 3 (37.5)

*P-value was calculated by chi-square tests of total leukemia patients versus healthy controls (P=0.008, OR=2.8, CI=1.32~
5.91); Tp-value was calculated by chi-square tests of total leukemia patients versus healthy controls (P=0.008, OR=0.36,
Cl=0.17~0.76); Tp-value was calculated by chi-square tests of total leukemia patients versus healthy controls (P=0.03,
OR=1.82, CI=1.08~3.06); Sp-value was calculated by chi-square tests of total leukemia patients versus healthy controls
(P=0.03, OR=0.56, CI=0.33~0.93); 'p-value was calculated by chi-square tests of AML patients versus healthy controls
(P=0.008, OR=3.48, Cl=1.39~8.77); "P-value was calculated by chi-square test of AML patients versus healthy controls
(P=0.008, OR=0.29, CI=0.12~0.72); **P-value was calculated by chi-square test of AML patients versus healthy controls
(P=0.01, OR=2.4, Cl=1.21~4.76); "Tp.value was calculated by chi-square test of AML patients versus healthy controls
(

P=0.01, OR=0.42, Cl=0.21~0.82).
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