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Acute myelogenous leukemia (AML) is caused by dysregulation of oncogenes, tumor suppressor genes,
and DNA mismatch repair genes. Accumulating evidence has shown that genetic differences in mismatch
repair capacity resulting from genetic polymorphism influence the risk of environmental carcinogenesis. In
AML and lymphoma, the promoter of hMLH1 is frequently hypermethylated. The purpose of this study is
to investigate the association of hMLH1 gene polymorphisms with the susceptability to AML in Korean
people. Allelic frequency of rs9311149, rs1800734, rs3774343, rs4647215, rs3774341, rs3774335,
rs748766, D376D, V384D SNPs of hMLH1 was determined in 32 normal subjects by sequencing analysis.
Haplotype frequency and linkage disequilibrium coefficiency of nine SNPs were estimated. The author
selected and genotyped six SNPS for full-scale association study, they include one tagging SNP from
neighboring six SNPs and five SNPs including two novel SNPs. One hundred and sixty eight AML cases
and 255 unrelated healthy controls were used for the study. V384D was associated with increased risk of
AML both in genotypes (OR=2.335; 95% CI: 1.056~5.165, p=0.032) and in allele frequency (OR=2.417;
95% CI: 1.118~5.228, p=0.021). Other SNPs except V384D were not associated with AML. The allele
frequency of the SNPs between Asians, European descendants, and Africans was very significantly
different (p<0.01), respectively. Among Asians, that of Koreans and Japanese was similar (p>0.05), while
that between Korean and Chinese, and that between Japanese and Chinese were significantly different (p<
0.05). The data suggests that V384D polymorphism of hMLH1 might be associated with AML.
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200146 917F SAA AA] B7AP0] BT 150
99% ool FUslth= Aol FAFE' Izt A4 @
71X Gl A BFEE 1% 7S] F3218] HolE T Y]
t}& A (Single Nucleotide Polymorphism, SNP)o|2}a £
2t} 2005 10 2 49 714 Algtel wxislo} Hug
SNPe] 4= 10,430,7537} (http://www.ncbi.nlm.nih.gov/
projects/SNP/snp_summary.cgi) 0|1, ©] == A|7to] A'F
ot} 715 F5A02 ol Aol olst 2ol U 3
ol 1% wke] Ztolel] ofaf sHQIZel EFolul, #-E
agn AEREA Aol7h AT T FATFANEY
(Acute Myelogenous Leukemia, AML)& d20x Az7}
HWs Uehds of doEgoltt’ FASFANEY
° ‘ﬂa”ﬂé'?l‘ﬂ% ob] S AHAA = Fkoyt o F
F22L FEFAA 724, 22l $e4(DNA
mismatch repair) A 5 thsk FAALS BEEo] Q)
=3

gAY e RS ks Foto BYsle]
DNA&GS 8 = AR DNA BA 2 Fof
SR} AT QT olHF A SFRE &
DNA%e] o)dx= DNA 3E7|Hd] s A%
DNA 22 5523 5 9lvk"” DNA 3)58-2 o
Y] =F, 53] Wk e EHY kEdM o=
O RRYH A2 §334 1S FASE Fa% o
&} A 02 DNA polymerase”} A2 F4351= DNA
o ZE= °§7]E ARQlE o dojul+= nucleotide®] mis-
matche #5474 &l o8 FHEL" Bos
e AEFAA *ﬂiﬂ FRAE AstA EAlst7] )
Zagh ol A 2] Jow TR =
wo] 2Hgo] 100w} A% =o' wlgh DNA #954 £
AApe] e A EEAEE ZgstH 53] micro-
satellite sequenced|A] EdWHo|7} HA LoukA = &
S sl Bkl Al AN AR e e
2% §AA= hMSHZ2, hMSH3, hMSH6$+ hMLHI,
RMLH3, hPMSI, hPMS20]ch. o]% AMLHI &A=
3p2le] YRSk 21789 exon< 7FA|a Aok 5= hMLHI
A= B L= zEHX’FOL (Hereditary Non-Polyposis Colo-
229 B AGduge,”t 2=, |
NEgnEgt S g 28t wael 9o el
hMLH1¢] V384D SNP#} thete] Aol #stole #d

tlo ox fo o i I

m?L' b

rectal Cancer)."

o] AT o} QI AutE F4o] k.
FAEFAWEY e ¥ hIMLHI 34 ZZHE9
e 3H(methylation) o] FHAEF o] oL}
e} hMLHI f-371e] SNP9] g A= BHaE vp
gtk & Ao Bho 3o f-A1el hAMLHI frA71e]
SNP# F/3=ud7te] FaaAE Fsket ok
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1. DNAS 7| 2/%t 8% % % genomic DNA &

1741914 824 Atole] Wejet]l SAte] gle e &
=9 32193 skt dol Wedste g4 54
NAPAML) o2 Zeike 14A45E 844 Alele] 3z}
919%& o s m7fidle AW & AX & 2xdy
= AHAT A4S =l HaAHe 50.64HUAL =
Az dy skxlo] Hi AZL 50.04 % cHTable 1).
A8 10 mlo)lA genomic DNAL ZZ31=d] QlAamp™™
DNA blood Maxi Kit (Qiagen, Valencia, CA)E o]&3}
%t} 50 ml centrifuge tubeol] 500 xl Qiagen proteaseS

Table 1, Characteristics of the study population

Variables AML Normal p-value
controls
Number 291 321
Sex Male 153 (62.6%) 159 (49.5%)
Female 138 (47 4%) 162 (50.5%) 0.45
Age 500+176 506+17 4
Range 14~30 140+840 17 0+824
31~45 58 (19.9%) 9 (18.4%)
46~60 6 (22.7%) 0 (21.8%)
>60 80 (27.5%) 1 (28.0%)
7 (29.9%) 102 (31.8%) 0.93
Type (FAB) 0 7
1 20
2 119
3 46
4 43
5 25
6 17
7 2
Others 12

FAB classification: MO (undifferntiated AML), M1 (myeloblastic, without
maturation), M2 (myeloblastic, with maturation), M3 (promyelocytic),
M4 (myelomonocytic), M5 (monoblastic leukemia or monocytic
leukemia), M6 (erythrocytic), M7 (megakaryoblastic), Others: 2nd
leukemia (10), biphenotype etc (2).
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93 10 ml A8 oM Atk AL buffers 12 ml
o] X1, 70°ColA 10E7F incubationA]Zl &, 100%
ethanol& 10 ml Y11 10& 59 4=t} o] EFE9] 2wt
S N2& 50 ml centrifuge tubed] 719 ¥& QlAamp
Maxi columnd] YW1 F74& 9 5 3,000 rpmo| A 3&
7 AARYAIT JHE s WY § 3 EREES
A QIlAamp Maxi columne]] ¥ 3,000 rpmof| A 3&7¢
Al AAEEA7I NS Hde QlAamp Maxi
columno]] AW1 bufferE 5 ml ¥ 5,000 rpmol|A] 187+
GAEGAIZITE AW2 buffer 5 mlg QlAamp Maxi
columnd] ¥ 5,000 rpmolA] 1587 AAEEAZITh
QIAamp Maxi columnS AJ2§ 50 ml centrifuge tube
2 2744 AE buffer 1 ml& Fojreg]jal AL 587
FAEZE 5,000 rpmofA] 287 AR F EFEEA
£ o8] B,

2. PCRE %%} primer H|Z

dbSNP  (http://www.ncbi.nlm.nih.gov/SNP) 2] detabase
o] 7]zx3}] Pyrosequencing Primer= Pyrosequencing
Assay Design Software (ADSW; Pyrosequencing AB,
Uppsala, Sweden) E A}&-3} reverse Zof bioting H-&
A)# PrimerZ designd}d1 ABI Prism® 3100 Genetic
Analyzer (PE Biosystems, Foster City, CA)ol|] AFE3l=
Primer= SNPs site7} PCR 2MHg-9] 4] BEd| $x]35l%
£ Primer 3 program (http://www.justbio.com/primer/
index.php) S ©]-83} primerE A5}tk Table 2).

M

~

3. hMLH1 SXXle| PCR 52 % MY

Mo

PCR& PTC-0100™ programmable thermal control-
ler-pelter effect cycling (MJ Research, Waltham, MA) &
A3ty Genomic DNA 141 (20 ng/ ), sense
pimer®} antisense primer Ztz} 0.5 M , 2x PCR buffer
[150 mM Tris-HCl (PH 9.0), 30 mM (NH4),S04, 5
mM MgCly, 2 #g BSA], 2 mM dNTP 14l , F-Taq
DNA polymerase (SolGent, Deajeon, Korea) 0.5 unit
< Hstal HE 9 A2 20 ulo = S9th PCR 3=
48 95°CollA 287 WS 3 5, 95°Col|A] 20%, 54~
62°CellA] 40%, 72°CellA 285 15712 455712 A3t
At} =ZEH PCR AWAE 3 ulE 1% agarose gelofl4] 150 V

(=]

2 308 AVEEE 3 AE AEL UV transillu-
minator2 R15}4T}.

2) Pyrosequencing

SNP rs1800734+= Pyrosequencing®.2 genotyping &
A& &5k TE Pyrosequencing 7]&-& Klenow DNA
polymerase, ATP sulfurylase, Luciferase, Apyrase % 47}
A a0l A5 o83t template]] w2t DNA 5
gl Aot BN 7} 4] met Azo] ofd
A717t ol & =7} ke 2s HE3) e Wielth Biotin
o] 3% PCRAKE 25 plof| 32 Ei5R75 15 1l §&
< beads (Amersham Biosciences AB, Uppsala City,
Sweden) 3 pl9} 1x binding buffer 37 pl @o] & t}& 5
H-5< shaking A|ZIth probeE 919 &} 70% ethly
alcohol, 0.2N NaOH, PSQ washing bufferol|] X}&|2 5%
W g} 524 Sold A AZAL vAOE 10
pmole/ 1l sequencing primer 1.6 #£19} annealing buffer
38.4 nlo] E9J1= Pyrosequencing reaction platesol] &
3 F 5E50] FHA beadsE released A]7] TR 95°Col A
& 59t primerE annealing A|7]2 AL0A 23] t}2
PSQ 96MA system (Biotage AB, Uppsala City, Sweden)
= ©]&3to] SNP genotyping 3 3}3itk

Table 2, Primers of hMLH1 and PCR conditions used in this study

SNP ID Primer sequences Annealing ycle Product
65—3) tegnp' number 520
(C) (bp)
rs1800734 F, ggctggatggegtaagcetac 59 45 89
R, ctagatgctcaacggaagtgc
S, gatggcgtaagctaca
rs3774341 F, ctcctgacctcaggtgatee 54 45 353
R, catgaccatttttccecttt
rs4986984 F, gggatttttaatagtttgctggtg 62 45 365
R, ttgattacgtgaaataagaactcca
D376D/ F, tcgggcagaattgcttctat 54 45 381
V384D/ R, tctgtcttatcctetgtgacaatg
CNUH- S, gactttgctaccaggacttge
GRCHDO3-
209

F indicates the forward primer and R indicates the reverse primer.
S indicates the sequencing primer, rs1800734 was genotyped by
pyrosequencing, and other SNPs were genotyped by ABI 3100
genetic analyzer,
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3) DNA @7|MY M

PCR 4Hz& DNA purification Kit (SolGent, Daejun,
Korea)E o] &34 A3tk PCR AHE 20 nlol 100 gzl
9] PB bufferE 2 4-& o filter columndl] 211, 127 Y
AR ZAIZITE. Columnol] 80% ethly alcoholS 750 &
AYRANAT, FARL WY 5 ) 2
GARZAZIt) Filter columng M2 1.5 ml tube
70 5, 30 £19] EP bufferE filter Fo}ol] "Hojrmg] 1
w1 Ao WA FAHrF 283 A4t Filter
+ ¥ga 1.5 ml tubed]] FA)E PCR 2HE-S 1% agarose
gelo| 5] TAE buffer AejoA 150 VE 3087+ A79%5
3 & UV transilluminator2 #2314tk Ar|dse=z 3
o1gt AAsk PCR 2HE 1 ul, sequence primer 1 xl (1.6
pmol/ x1), BigDye"
Foster City, CA) 1 s, BigDye ™
5x sequecing buffer (Applied Biosystem, Foster City,
CA) 3.5 ul, 33 BAEFS 3.5 11 talx HE wrso
S 1012 389 PCRE 96°ColA 18 WHAAIZ H,
96°CollA 10%, 50°CollA 5%, 60°CollA 68 157|2
253715 sk, 4°Colx 2tk

BigDye PCR AA4&-S AA317] 913 BigDye PCR A4
& 10 ¢l, 3 M sodium acetate (pH 4.6) 2 ul, 95% ethyl
alcohol 50 pl& & 412 F ALolA 3087 WA|ska
A, 13,000 rpm, 22°ColA 1557F AAE |3 & A=als
W2} 70% ethyl alcohol 350 x1& Y& F FA] ¥ 714

Al 4& T 13,000 rpm, 22°CellA 583t AlEeldt &
AZdg Wk 50°CoA] 1587 AZA)7] & Hi-Di for-
mamide (Applied Biosystem, Foster City, CA) 20 ul&
B & 4o ALoA 20 et EA|EGATE 95°ColA 5
B2 WHAA7)2 4°Cof) 108 S<F & & ABI 3100 Genetic
o] &3}
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M v3.1 ready mix (Applied Biosystem,

Terminator v1.1, v3.1

Analyzer (Applied Biosystem, Foster City, CA)&
o F7IMES FAEAT

4. hMLH1 SHMXIe] £ SNP MH

International hapmap projects database (http://hapmap.
org/ index.html.en) ¢} JSNP (http://snp.ims.u-tokyo.ac.jp/
index.html) database @ SNPbrowser ™
3.0 (Applied Biosystems, USA)E ARgslo TAAF o
Holat BAAF ZE32lo A minor allele frequency”} 0.1
olFolar SNPs Atele] Azjzh dAF hMLHI gened|

software version

rs1800734, 1s3774341, 154986984} V384D SNP< A1d
skt

5 4 &M

AT hxFe 2XAEH AR (hetp://ihg.gsf.de/
cgi-bin/hw/hwa2.pl)& E3&j wzxpH|Q} 95% AlF] 7+74S +
2519t} Hardy-Weinberg B8 AXlsh=ds x* 24}
£ o]g3ath F 79 HHS vush=uE ttestE 319
th. E48h=d) o438 2w SPSS Verl2.00]th

217 9] A =19} 29199 AT 34
w rs1800734, 153774341, 154986984, D376D, V384D,
CNUH-GRCHDO03-209 % 6712 SNPso] 33 Hixs}
0y 329 Wz J?%%E‘o};’iifﬂ BE lociel] ojgt #
A8l E¥E= Hardy-Weinberg  H&o]$icHp >0.05).
rs1800734%= 7% f@lo]oﬂxi G/G f430] 501, G/A &
A3o] 1319, A/A F31Fo] 74802 77} 19.6%, 51.4%,
29.0%% TR B¥ %— VeIt d49 Wx= G
E 0453, AE 0.5470]10tk. FASFANEY S E
G/G fx3o] 381, G/A 73] 851, A/A FHFo]
45902 747} 22.6%, 50.6%, 26.8%=% EIXHAT UIY
A vizE= 7217 G 0479, AE 0.5210]30th
13774341 A2} 2 A A/A FH3Ho] 2051
A/C §R8o0] 479, C/C #48o] 3oz 7z} 80.4%,
18.4%, 1.2%¢] £XE Vehla e 2 Hzs A
£ 0.896, Ct 0.104%th FAZFAANEY SAolME
A/A §730] 1398, A/C f:30] 269, C/C FAFo]
3oz 747k 82.7%, 15.5%, 1.8%< B¥XE Jepgy
g A9 HigE: 77 AE 0.905, CE 0.0959th
154968984+ 4/ 3 %0101])\1 C/C ¢Ado] 2521, C/T
fFHge] 3%, T/T FA8& UrE‘rUer -‘0} Z¥7} 98.8%,
1.2%, 0%9] #x& UrE} AL

CE 0.994, TE 0.0064t};. FAZSANEY 3 }oﬂﬁ”
C/C #x1%o] 1659, C/T #4%°] 3%, T/T #3%&
EpA] kol 2zt 98.2%, 1.8%, 0%<9] #3EE YL

Y dA9 HrE 217 CE 0.991, T 0.0094t)
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D376D= A4 s=<leA T/T 48] 2549, T/C
FHo] 11, C/C TR YepA goF 42 99.6%,
0.4%, 0%<] x5 Yepila digd e
0.998, C+= 0.002tk. FAFFANEY Sajo A= T/T
fA3o] 1689, T/C §487 C/C F43L »% Ueh}
2] ¢¥ol 72}t 100%, 0%, 0% BXE Jepda vy 3§
Ao HixE 27 TE 1.0, CE 00tk

V384DE A} d=telo A T/T G-A3o] 3074, T/A &
Aol 149, A/A FHFL2 Yehir] kot 7z} 95.7%,
4.3%, 0% UERATL s 2 él T=
0.978, AE 0.0229th FAZFANTY
SR13o] 2729, T/A A8 0] 189, A/A §HFo] 170

2 77} 93.5%, 6.2%, 0.3%2] B¥XE Jeh)a Y &
Aol HixE 7zt TE 0.966, Ax 0.034%th

= T=

EUL

Ha=s

=
= H T

1__1_.\__

CNUH-GRCHDO03-209& A4 gk=elo|A] A/A F338
o] 2531, A/G 4430 29, G/G §AF L YehA &
o} 27+ 99.2%, 0.8%, 0%4 TES YEISla iy 34

o] HiEE AE 0.996, GE 0.004]
AN A/A §AFo] 1689, A/IG 4483 G/G &
de wF e ol 22 100%, 0%, 0% $E2

111 :L/H—r—/‘\/ﬁuﬂt‘iﬂztﬂ

O:

£

SAuE gholslo] AT 27
BRI o @29 HirEs 77 Ax 1.0, GE 00]tt
(Table 3). 67]2] SNP =Fol|A A4 s+l FAZ5A
Wy x| iy FA Wxe] xjolzh itk
2. BH2QI0IM LA AMLHT QXIS M2 CIUN7|CHN

Coding regiono| A 2719 N2§ @dg7|tdAS A
i o] 4ZH(+18524C—T, +32178A—G)Hth
(Fig. 1). o] 27§9] A|2¢ HPA7|F /3L opw]=sto] vl
+ E9¥0o|(coding non-synonymous SNP) ZA4] rs4986984
(+18524C—T)+= exon 10¥Ho|A arginine[R]¢] cys-
teine[C] 0.2 vHARIAL B4 Fh=loll A 22 At
+ 7} 0.006%331 NCBI's SNP
database (http://www.ncbi.nlm.nih.gov/SNP) ]| rs4986984

2 5% ¥tk CNUH-GRCHDO03-209 (+32178A—GC)
SNP& exon 14Wol|A aspartic acid[D]7} glycine[G]Z
HHAASL 4 SQlellA] 2k o g frtke] BlEr) 0.004
Aok 2Eu o] 2708 AEE SNPse B4 d=¢l 3 &

H% (minor allele frequency)+

AEsAREWaRd s $48 2y gddde wes}
gefgE AfolE BolA] A3dtH(Table 3).

Table 3, SNPs of hMLH1 genotype distributions of controls and AML cases, with Ors and 95% Cls

Number
SNP? Region Amino acid® Genotype OR (95%Cl)
AML Normal

93 A>G 5 UTR NA® G/G 38 (22.6%) 0 (19.6%) 1
(rs1800734) G/A 85 (50.6%) 131 (514%) 085 (0.52~1.41)
A/A 45 (26.8%) 4 (29.0%) 0.80 (0.46~1.40)

+10195 A>C Intron5 NA A/A 139 (82.7%) 205 (80.4%) 1
(rs3774341) A/C 26 (15.5%) 7 (18.4%) 0.82 (0.48~1.38)
c/c 3 (1.8%) 3 (12%) 148 (029~741)

+18524 C>T Exon 10 RI/IC] C/C 165 (98.2%) 252 (98.8%) 1
(rs4986984) C/T 3 (1.8%) 3 (1.2%) 153 (0.31~7.66)
T/T 0 (0%) 0 (0%) 153 (0.03~77.27)

+32179 T>C Exon 14 DY) i 168 (100%) 254 (99.6%) 1
(D376D) T/C 0 (0%) 1 (0.4%) 050 (0,02~1243)
C/C 0 (0%) 0 (0%) 151 (0.03~76.49)

+32202 T>A Exon 14 VI/ID] T/T 275 (92 9%) 307 (95.6%) 1
(V384D) T/A 20 (6.8%) 14 (44%) 160 (0.80~3.22)
A/A 1 (0.3%) 0 (0%) 335 (0.14~82 54)

+32178 A>G Exon 14 D)/1G] A/A 168 (100%) 253 (99.2%) 1
(CNUH-GRCHDO03-209) A/G 0 (0%) 2 (0.8%) 0.30 (0.01~6.31)
G/G 0 (0%) 0 (0%) 150 (0.03~76.19)

Numbers in the n column indicate the number of individuals, In the genotypes frequency column, number of individuals with a given genotype
and parentheses show percentages, p-value was calculated by Hardy-Weinberg equilibrium, Odds ratios are given with 95% confidence
intervals (95% Cl). Normal, healthy korean normal population; AML, Acute myelogenous leukemia patients, *Calculated from the translation

start site. ®Amino acid: Amino acids change; °NA: not applicable,
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Fig. 1.

(A) Partial sequence of the hMLH1 exon10 around rs4986984, Genomic DNA from normal individual was sequenced, The arrow

indicates the C/T heterozygosity of rs4986984 at position + 18524 from the start of the translation site, (B) Partial sequence of the hMLH1
exon14 around CNUH-GRCHDO03-209, Genomic DNA from normal individual was sequenced, The arrow indicates the A/G heterozygosity of
CNUH-GRCHDO03-209 at position +32178 from the start of the translation site,

Table 4, Comparison allele frequency of the SNPs in the hMLH1 gene in different population

SNP ID Allele KOR () JPT () CHB (n) CEU (n) YRI (n) ED*
rs1800734 G:A 0.45:055 0.48:052 0.49:051 0.81:0.19 - 035 (p<0.01)
(510) (86) (88) (114)
rs3774341 AC 0.90:0.10 082:0.18 0.94:0.06 051:0.49 053:047 039 (p<0.01)

(510) (74) (88) (98) (120)
V384D T:A 0.98:0.02 098:003" — - - 0.03 (p>0.05)
(510) (160)

Parentheses show the number of chromosomes, Different population data were obtained from the International Hapmap projects (http://
hapmap.org/index html en), Population descriptors: KOR: Korean normal population; JPT: Japanese in Tokyo, Japan; CHB: Han Chinese in
Beijing, China; CEU: CEPH (Utah residents with ancestry from northern and western Europe); YRI: Yoruba in Ibadan, Nigeria, *ED (Ethnic
difference) in allele frequency was calculated by subtracting the korean allele frequency from the highest allele frequency of minor allele among
ethnic groups at each SNP site, TFrequency data from Wang Y et al 23

3. SNP THEEH HI=o| QIF2t xfo|

International hapmap projects (http://hapmap.org/index.
html.en) 9] databaseE Fa1ste] <1E7F SNP HoHIEES
& = = 151800734, 153774341, 18]a V384DoA &
AAE QuR, BAAF FH, HAU AGUAE #
AL, okl b BEClAZlel A 5 1%
3} 1< BT 11800734014 Folrlo}olst %
S35 AFRREY FEATY Ol BARCE Fo
ZpolE BRI (p<0.01), 15377434104 Folrloll} &
£909 ARRRES GEATY 9 olzesA BED
$A20% fold Aol (p<00)F ughe Wk ohje} 5
opAloll FollM® =lat PR Apol7} gilon, =
17} F=RA(p=0.03), 281 PEAF} F70(p=0.02)
TAXCE o3t ztolE HAth V384D= =} d&

Slo| A EAAOZ 593t 2}o]E Kol LYgttHTable 4).

Kl
uz

AAEE FRE5/3NEY e AT hMLHI
FAA| A 5' flanking regiondl] $¢)X]3} rs1800734, intron
o Y3 rs3774341, 181 exonol| YA|3+ rs4986984,
CNUHD-GRCHDO03-209, D376D, V384D & 67] SNPs
o MeE S48t &A% 43 o]5 SNPL HgHo]
W3 #do] gles stk V384D SNP2 Kzl
wel gy $ke) wetat weo] YoM gt
UAA Gk HFARAALY o) ide] Wk Fagh
o2 42y YA hMLHI $-32ke] SNP& 4
WHY o] AT o] gle AR A7

el
——r <
354

o dA7t



Al AMLHI fr3i2ks #2474 715 $a3%
+ NH2 293} COOH ¢d 5 F 29 8
T ok NH2 2ol ATPase 24 7141 HATPase
domaino] ¢)a” COOH Zeteli= DNA #e44ehsg,
C-2e domain®®S 71213 ¢tk V384D SNP-L 384w
o) iks AAsketl hAMLHI f32ke] NH2 2to] 9]
28+ HATPase domain®] Ay COOH Zhol] ¢]x]3F DNA
He ez C.gwt domainols ¥3HE X
valine©] aspartic acid2 BF=(GTT—GAT) non-synon-
ymous SNPo|t}

AAEL FlolA 2709 A2 SNP 1549869843}
CNUH-GRCHDO03-2095 A5t e™ =5 non-synon-
ymous SNP o]t} FA=FANEY SArs) tizaol
A o] 27} SNPse| fRT oY BA) ML FoI9 F
A Aol wolA) Skek. el oleld A Loz
BN e 2Bl BAAH ATl H85 Al
& 9 soz Ama,

F70E SNP databasev= E74 W= SNP & d= 9]
Wz EAE HAkske o vl 89 FEolth ey
A574A]2] SNP database -2 AR, okze)7lel, o
B F39 T 54 AdFl 3= gk =l
Hepelah Be SNPE] MmN BERE B ARE A
&3to] SNP& Z=dlal §=1}) SNP databaseE 753k
Ro] WA ARaph AES 34 SNl Rels)
g 20l vy 340 MEE v SR (Table 4
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