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Identification of a novel human leukocyte antigen allele A*1155 in a Chinese Han population

Zhou Dan

Abstract

BACKGROUND: Most of novel alleles in China are found due to abnormal reaction patterns in low-resolution human leukocyte
antigen (HLA) typing and identified by further gene sequencing or gene cloning. Thus, some novel alleles may be missed. Gene
sequencing is considered to be the golden standard for HLA typing, which can obtain exact nucleotide sequence.

OBJECTIVE: To detect the samples in Chinese Bone Marrow Bank by gene sequencing typing, and to identify novel allele in
Chinese Han population.

METHODS: Blood (5 mL) suspected as a new gene were redraw. An unknown HLA-A allele was detected by sequence-based
typing (SBT) in a Chinese bone marrow donor. SBT showed that there was 1 difference compared with database in exon 2. Its
anomalous patterns suggested the possible presence of either a novel A*03 or a novel A*11. To separate the two alleles and to
determine whether the allele was novel, TOPO TA cloning was performed. The sequencing result was compared with known HLA
allele sequence.

RESULTS AND CONCLUSION: Heterozygous allele was separated by cloning. A novel allele was identified with sequencing.
The novel allele was most similar to A*1155 except for one nucleotide exchange in exon 2 at position nt 330 C>G, codon 86 N
(AAC)>K (AAG), resulting in amino acid exchange. This allele is a novel HLA-A allele and has been officially named HLA-A*1155

by the Nomenclature Committee of World Health Organization on 31 October 2009.
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FosE e I P L T 0 BBk 0 e S T B A A S R W TR LAY 5 L, SR SRE R R 2 TR, e B —FEA HLA-A
DL R 24 B 45 3 HLA-A*030101/A*110101 72402+ 1A 1AM E S EARPEARTE, T X AIME—AN A B S 3 8, R 3
[R50 [ (TOPO TA Cloning)H A% B N5 A7 JE A 1-8 #h ik 7 HEAT DNA XU, KB 1 45 HLA-A*110101 /3 #1358
SERTIEN, ST E R RRFIIRZESR . FB IS J O A K A 40 TR S7 20 551 FL s 3 #T

LRSS, M B AASAIER, FUHMTI R IA R BUF S S A*110101 HILL, 7655 2 4155 330 TIEAT
H I CoG, %141 86AAC—AAG, KA TR ILRIMEA, hRLBEE A AEIR . PR ZZ N FER JyH ) HLA-A S50 3
[Al, 2009-10-31 i A BAEMLNKAMBPUR N Far LR & R4 HLA-A*1155,

K NRAGEYUR; HLA-A*1155; JERIMI, sakE,
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AN K B4 bt Jt (human leukocyte
antigen, HLA) R4 5234 T AN S b5 52 24 1) 41
ettt 2 ARG, LY. LB F B
e tE il G EEER . BukHET, A
KAMPHUR AN CH 767 ANFER, A1
A 54 A7 HE A (release 2.25.1, April
2009)M. AE3E 1% B A AL R FH 238 BRI -7y
RV AT im0 o0 AT B, B 1 i s
M Jm T bR A, 2-4 A 1 I 4 R B
A*030101/A*110101 7E55 2 AN & T4 1 /M
%0 PE (IMGT/HLA release2.26, July 2009)
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AHARF, VB K R A BRSO N -7 B e 1 5
¥ 1F B 4 % (PCR-sequence specific
oligonucleotide probe, PCR-SSOP)JE X3 )
HEAT N 2K B3 40 M B IS 20 1 0 28 B 2R 6 i S
N~ 7 B e 5 P 51 41 (PCR-sequence specific
primer, PCR-SSP) J7 v N 140 il A Bilaiimg
SRR, W RARRISE . T RE A
X P AN G JE DR R — AN B AL R, AR
FIARATEAT RE R e B, R AN AL LA 1) 1-8
AN AT XU, RIEFEAT 1 A
SN FEIN Ny A*030101, 5 — AN 7 1 25 7 3
N, ZH AL LN 5 A*110101 762 330 A7)
H FHMA C-G, EIDTF 86 AAC—AAG, &
T BIER ISR . ZoH A HE R 2 2009
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10-31 gt Ft DR R g bt R in B & &

IERM BN ANRAG PR A*M155. IEFEARI AR E
a0 s 3k Ry B 45 )4 A*030101/A%1155
B*070201/B*150101, DRB1*0405/DRB1*150101. /&
SCRH BT VERT B 8 PEAR A BEAT N6 1 4 a st A,
B, DRB1 JEPMI P o3 8, Ffxd 2o rp R N S o 1 45
A7 FE R — 2D AR5

1 #MRFAE

Wit: BiEsEL.

e FEERYITE M 0 58 e

wrwk: BEACSK BT B T 40 B dEik ok
RorFEadiEIamE, Bk, BO%, FETOAWAES .
B A AR R 7 42 R A P R A A0S TR

FEWE: 9700 REMHE N AL(PE AW~
fi), 3730 llJ7 1% (Applied Biosystems /A w7 i),
VKA (S Embi 2 w7~ 5h), It 2 UHEER 3 H1 3 (Luminex
100 WAH M BT, FEEH).

FiE:

E[FE4A DNA $281: 50 g/L EDTA HutshJE 41, X
% Gentra 24 7] #& 4L 1) DNA PUs $2 BUA A &, M
300 uL 4= P FRE L K 41 DNA, DNA B 25 110 mg/L,
Azeor280 N 1.79.

HLA 4 # . % B PCR-SSOP 4 #! X H
R-SSO-LUMINEX & [X 43 7! i 5] £ (One-lambda Inc
CA USA). PCR-SSP & 43 #1# /] Pel-Freeze A high
(Lot#011, Kit Batch#45687)%r ik 7. HLA-A 4} &
W AL BRI R gy B A &K L Atria Genetics
AlleleSEQR HLA-A SBT Pack (Atria Genetics, South
San Francisco, CA) , 7 M1 %% fF fff H Assign
3.5+HARPS Jit & (Conexio Genomics Pty Ltd,
Copyright 2006 Release Version, Applecross,
Western Australia, Australia). 3417 #% 423 771 1t Bl 5 i3
ATHRAE.

XA = E:. R #E EMBL Nucleotide Sequence
Database Wil SR & EHE R V514, § 48 HLA-A {7 51 1-8
VAT B

S _E AR TARY) TR w6

1E514: 5-GGA CTC AGAATC TCC CCAGAC
GCC GAG -3,

M 514): 5'-GAA GGG CAG GAACAACTCTTG
CC -3,

i/ TaKaRa LA Taq Bg( K5 EY)), 25 L W
R, Hrp 2xGC Zihil 12.5 uL(¥ Mg?*), dNTP £
WE 0.3 ymol/L, LATaq s 1.5U, DNA150 ng, 51¥
WPEA 10 pmol/L . 2B 45 W4 e N 34 45 /. 96 C
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5min, 95°C 30s, 60 °C 20s, 72°C 150 s, 32 M
R, 72 °C 5min, 4 CLRAF. = 15 g/L BiflERE R
MUKk 73 5, IR H br4cals, @4 T PGEM-T Vector
System I (T-#4k), #1k E. coli DH5a, #kikFHE vk
287 B\ S M IR A B S N (SSP)IIE S Ky H bR &5 A7 3 K]
J5 (SSP AR 12 0L 2 2 SCHR[21) BT DT o B A S5 A0 JiE
DRI 3 ANBH P ve B R4 T 1E S ) T

FENMEIER: BUE SR A M S N - Jil_l(w“
g5, M PCR-SSOP é}ii tH, PCR-SSP i J
Oy RIGERL, FEDNAL v b 5

uvl' ShE. WEEE ufr\ SENE. VPN AR
i, S iERE,
2 %
21 MR LSBER N -ABENAF SRR RS

FEDRTIN Y 43 B 0 5 24%&?&1?%2[40‘”? vis
fratr 8 mn 5 2&kZBEEMNREGESERN
HLA-A*030101/A*110101, {H7EEE 2 AME T4 1 AN
{7 & (T %= 330) 'ﬁiﬁz?ﬁfzﬁ(lMGT/HLA release 2.25.1,

April 2009)ANHHTF. A543 WL 1.
330
+
|A|C|C|C|T|G|C|G|C| [ | | | | | | | | | | B |A|G|A|G|C|G|A|G|Gi§§
ENARNENASENNNANRENANNANNNNRNNNARENN
TITTLITTI I LTI T il T B LT

Figure 1

Result of heterozygous sequencing of
HLA-A*030101, 1155 (one nucleotide change in
exon 2:330)

1 HLA- A*030101, 1155 (245745 B (— ME AT IR
HUBTEE 2 AM 15 330 A ARIE )

2.2 FH.PCR-SSOP 45 & 45 % Ml i b 45 37y
B, BHHAIEEREFEA HLA-A, B 1 DRB1 {7 4 5k
HLA-A*3, 11; B*7, 62; DRB1*4, 15, KKK R
W o

2.3 PCR-SSP Zao#aRs i ML N 22, 23,
24, 28, AT EARAE é*;‘ﬁjj HLA-A*03010101,
A*110101/0102, i RAREKIMA FHH R HIKIRE W
& 2,

2.4 FEFEMEALENRFER 2/l\£uﬁtﬂaﬁﬁx3/\ﬁﬁ
PE e B EAT IE R 7, PSSR R B A e, 1A
PEFER O HLA-A*030101, 55— A &R 3 1A, Sli
BT (27 B DR A*110101 AHLE, 76255 2 41 330
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g ey g EAEIRKEREE, C-G, i1
AAC—AAG, FEUAIN ZIEM MR, HRA AR
HAR, WK 3.

Figure 2 High resolusion electrophoretogram of
HLA-A*03010101, A*110101/0102 PCR-SSP A-site
¥l 2 HLA-A*03010101, A*110101/0102 PCR-SSP A fi/.
R PR HLIK

A nucleotide sequence of Exon 2 (nucleotide exchange:330)

Nuc.Pos. 80 90 100 110 120
A*110101 GCTCCCA CTCCATGAGG ATTTCTACA CCTCCGTGTC CCGGCCCGGC
A*1155
130 140 150 160 170
A*110101 CGCGGGGAGC CCCGCTTCAT CGCCGTGGGC TACGTGGACG CACGCAGTT
A*1155
180 190 200 210 220

A*110101 CGTGCGGTTC GACAGCGACG CCGCGAGCCA GAGGATGGAG CCGCGGGCGC
A*1155

230 240 250 260 270
A*110101 CGTGGATAGA GCAGGAGGGG CCGGAGTATT GGGACCAGGA GACACGGAAT
A*1155

280 290 300 310 320

A*110101 GTGAAGGCCC AGTCACAGAC TGACCGAGTG GACCTGGGGA CCCTGCGCGG
A*1155

330 340 350
A*110101 CTACTACAAC CAGAGCGAGG ACG
A*1155 G i

B amino acid sequence

Prot.Pos 10 20 30 40 50
A*110101 GSHSMRYFYT SVSRPGRGEP RFIAVGYVDD TQFVRFDSDA ASQRMEPRAP
A*1155
60 70 80 90 100

A*110101 WIEQEGPEYW DQETRNVKAQ SQTDRVDLGT LRGYYNQSED GSHTIQIMYG
A*1155 ~  TESSSSSSSS SSSSssssss ssssssssss meeee K==== ==========

110 120 130 140 150
A*110101 CDVGPDGRFL RGYRQDAYDG KDYIALNEDL RSWTAADMAA QITKRKWEAA
A*1155

160 170 180 190 200
A*110101 HAAEQQRAYL EGRCVEWLRR YLENGKETLQ RTDPPKTHMT HHPISDHEAT
A*1155

210 220 230 240 250
A*110101 LRCWALGFYP AEITLTWQRD GEDQTQDTEL VETRPAGDGT FQKWAAVVVP
A*1155

260 270 280 290 300
A*110101 SGEEQRYTCH VQHEGLPKPL TLRWELSSQP TIPIVGIIAG LVLLGAVITG
Kok KRR RARE Kook k
A*1165 ~  TETSSSSSSS ssssssssss sees
310 320 330 340 350

A*110101 AVVAAVMWRR KSSDRKGGSY TQAASSDSAQ GSDVSLTACK V
*
A*1155

Figure 3 Alignment of the nucleotide sequences of exon 2 (A)
and the amino acid sequences (B) of A*1155 with
those of A*110101
K3 A*1155 I A*110101 2% 2 SR AL IR HI LEXS (A)
FNE R 51 LLXT (B)
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25 #HFLLARGGLBIAE LSRN FENC
¥ GenBank 5%, 4i'5 A GUO74394 ., H#Ei A P4
HZL(WHO)HLA K1y 44 23 D1 2> iy 44 SR U R 25K, KB
Afr JE AT oA RE ERZS (WHO)HLA B i 425 i 2y,
B % % 5T 2009-10-31 #% IE & v & 0N
HLA-A*115501,

3 itig

HLA &6 788 MR 2 3 i 2 2 38 st ik R
gx, 2RI ZERIESRAR . BE R4 L
MIERNEM . H v E AN EZILT HLA B 07 56 R 4k %
BONTEHETEAR o 47— LI SR e A A — IR 1 (1) 51
307, AR AR, MR e A K AR,
A — LB I S AR I A A T SRR, 43 1 R R R 1) X
A%, HLA 43 T S5 MR S RE A of R AR AH N (1) 2028 . HLA
R I RN THNET 2, 3 HAEZAN, MG
PEEE W 2, 34 RTFYE, MIMNET 4 Bonidifh B
PRAF PRV . 1B 35 R B 1 3 451 7 45 A i TR 5 g 200 1)
HLA-A*110101 J¥5AH L, 58 3 F1 4 48271 E5e 240,
AR 2 4ME 1 B 1 AMIFESRAR, BIAESS 330 {7 hgdk
FHSAE CHG, #i 1 AACHAAG, UMM & It
MR, RABE AL NI AR, IR,

F 1958 4 [H = 4 J.Dausset K ILANZEH —
HLA $iJi &4, #% 2009-07, HLA 2547 5L K% 2k
F| 3 864 M(http: //www.ebi.ac.uk/imgt/hla), i A fi7
HMUAH 767 NEK, A1 4l 54 NEEALFER . A*M1
T I LRI R 1 HLA BUJR, A1 PR SRR RPN
U, FEAEAE T WINNTES,  AEAS R Rl m]—Ff i
AFNFER AR, BHEEZEME, HAAAE 2R
X R ZE 5. AT BURERE A AR, B AP b
B4k 0.006, 0.059, e M ATEFEHART,
R LLB ol 0.332, £EE A BB N LB
0.240, A db Uk NEELLBI 4 0.179, 1 7 DU A
EEA oA 0.31700, AR 4 [ 45 128 141 i &5 BB ik o %
RHEERIE (1) HLA S 07 3L R 25 B, A1 PR MR
L FE AR AR, RS BeE. HN .
B YA PO 228, YOPE. TR R 0k
0.1213, 0.164 2, 0.1738, 0.1549, 0.186 0, 0.237 5,
0.198 9, 0.308 1, 0.321 11612, A58 == R Rk LI
BT IER A*1155 JEIk A B2 R T DU

PN 1994 Y5 TN 2 2R SR B 1 4> HLA 5547
%[5 DRB1*1504 %] 2009-04, 3t % Bl HLA 257 3 K]
162 M4, BRI ERIT 15 SE ARSI, HZ R e 1
2005/2009 KILIT, X FET K E HEE R HLA 73 3L
RIS, NI W] I I 2% 5 VR 2R R 4y B 73, SO
B PR 4y M )7 ¥ b ) PCR-SSCP . PCR-RFLP #|
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PCR-SSP. PCR-SSOP 2| 3P 7 70 B4 7 vk A
SURERIAR . N HLA FrE A 8 Rk B R R A 5 oK
K22 Ayl ik A HLA 23 B ARSI 6 3 1+ 41 i B
R GRS AR 2 A EA T HLA 23 B H I T
DA (1 285 SR, g e 2l o R R A R I T 1K) HLA
SERTHED] o ARSI H 2002 EAE E AR KDL 3 AN
ERTIERFFLRUS, Bk ORI T 30 £4 HLA-A, B,
C, DRB1 {7 AT T S0 HE R 18210 b YR TR )BT 25T
SR HLA-A*1155 T2 B 42K FH 28 BRI 5 2 R A 7
IR DR SR 5, B A R F PCR-SSOP &[4 43 4y
TRHEATH L HLA R HE 00 R R BIAS o S, S AR
F PCR-SSP Jj 134T HLA-A A7 55 5 43 3543 28 I e ok
RIS SR 5w, B Jr il BE PR e B 5 DNA TN,
F S ) BOE SR AT 20 R 70 0 8 ) s A R AR A T i
2 H I S5 A7 5 DR AR A R I P A 00

B A BE I AP KRR R e, TRt B
AN I S0 5 A R AN W e 3 DL A PR B R
U BRI 1, A3 45 PF 10 B 20 52 50 = Y T e ik
DRI 7 2 LA AR AR A T I, 38 oo v i 0 P2 1
BT AR N RS . ASSEIR = H 2006 fE 4G
TR 36 DRI e 43 R 5 0 A T 1 BB R R R HLA =
Gy HESY Y o B DRI oy B RAE R AR B R R )2
N, AEAE 2 58 2 1FT A R DR e B
HLA 725 A7 55 R R A HLA R S T 8 ik
s R RE T HLA Z 809, Ao 7osm KL
KRR WFFRRYY A EEN R, FBENREE B
R i 27 i i 1= 27 PR T 5 Akt A7 A 7 2 1) )14
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FYBEIHEE: RFRY BAEAT ] REARK B ER M2
TR B AR A A0 2 F R A A 6B .

RERIE A AR A BRI S, RAMH K
B4 AW A A B HLA 5B R 6 4o qt, AT & B AR
4 e HLA 3T 52 A R R N K F o5t —F38m, £
BRI SRR, K342 R A HLA 52K
D F ERATHE, WA ARMERFEE, BE—F R
AR AR SIS R AT AN, XA T A B — sk
AR AL, LFHERALBARF B T k3t
o A6 B AR AR BEATAS M, R IUAZ H BT 7 B AR AT
#E—F BB B F Ty ik AT A

REFIGRT T hr” ARG MR AR 7 ik TR
BAEF IR W T ik T IUAF T AR H B O iR AR
B R B 7 k4, A2 BN T 2R EmIA N RAK G
mIe R AR G 2ATE, AT BATAHZTBRT T,

BRI ST/ o TR, RAestiz
FEEABAFTRARE, CARZEZHFELER
HLA-A*1155 &4 R IR 74k B Bt & .

TERIGK G EBIHME: H 54T HLA 5 R m egAa Kbk,
MEF TR MRIRA . BR A F AR T LAtk
A 4 H A
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