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W E: BN #rA=darREBHMLE BKRHF (BK virus, BKV) & %5 A% G w4t & (human leukocyte
antigen, HLA ) %153 B HLA-B,HLA-DR /2 o f 37 &, K4+ B4 % 4 BKV & 45 HLA-B, HLA-DR 4/R Z 1]
AR, FEk ARRIATE-ARERA 2017 56 A ~ 2020 4 12 A BB ML & 399 4] ABF T %, 458 BKV
B 5% 5 % BKV B #20 (n=126) = BKV K & F 20 (n=273), & AR A B4k R0 9 855 3 K (polymerase
chain reaction sequence specific primer, PCR-SSP) # ] HLA-B #= HLA-DR %1 JX ), JA SPSS #4547 B % 4 2 &
BKV & % k& Fax HLA-B #= HLA-DR 4R 5 A7 5, 4k HLA-B #= HLA-DR 3R Y5 BKV B L KRR A% &, ¢
R BKV kA Fahed HLA-B AR A 3347, LK T 10% A BEAA 78, 5% % HLA-Bx13 (16.85%) ,
HLA-B#46 (19.41% ) , HLA-B*51 (10.62% ) , HLA-B*55 (10.62% ) , HLA-B*60 ( 17.58% ) , HLA-B*62 (24.91% )
Fo HLA-B*75 (16.48% ) ; BKV B sn P4 oy HLA-B 12 A WA 25 #F, E P LK T 10% ¢ L BRA 5 A, 55
1 HLA-B#46 (24.60% ) , HLA-B*55 (10.32% ) , HLA-B#60 ( 24.60% ) , HLA-B#62 (22.22% ) #» HLA-B*75 ( 15.87% ) .
BKV k& # 04 th o) HLA-DR S A B A 144, P ERKT 10% 69 L RBA 74, 554 HLA-DR#4 (30.40% ) ,
HLA-DR=*8 (15.75% ) , HLA-DR=9 (20.15% ) , HLA-DR#*11 ( 12.45% ) , HLA-DR*12 (42.12% ) , HLA-DR*14 ( 20.15% )
Fo HLA-DR*15 (25.27% ) ; BKV B2 d 4 65 HLA-DR F5 AR A 1447, E& Bk T 5% 9 A BRA 847, &
#) 4 HLA-DR#4( 27.78% ), HLA-DR*8( 18.25% ), HLA-DR*9( 16.67% ), HLA-DR=*11( 11.11% ), HLA-DR*12( 42.86% ),
HLA-DR#*13 (11.90% ) , HLA-DR*14 (23.81% ) #= HLA-DR*15 ( 19.84% ) ., HLA-B*13 5{5 2 B /£ BKV & & J 214
th 3 F BKV B 20( '=4.642, P=0.031 ); HLA-DR=*17 5123k B f£ BKV & $ 20694 1 55 F BKV A& 428 (/=4.791,
P=0.029) . it =R EBMEE HLA-B*13 45K B T a2 40 BKV 694247 B F; 7 HLA-DR*17 45 K B T 4%
5 BKV B Zea 2 EMX,

KR BK EpiEdy; APl (HLA) 5 BRMEZH
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Abstract: Objective To study the frequency of BK virus (BKV) infection of human leukocyte antigen (HLA)-B and HLA-DR

antigen in kidney transplant recipients in Yunnan, and explore the correlation between BKV infection and HLA-B,HLA-DR
antigen in kidney transplant recipients. Methods A total of 399 kidney transplant recipients aged 3 to 70 years from June 2017
to December 2020 in the First People’s Hospital of Kunming City were selected as the research. They were divided into BKV
infected group (126 cases) and BKV uninfected group (273 cases) according to whether they were infection or not. Used
polymerase chain reaction sequence-specific primer technology (PCR-SSP) to detect HLA-B, HLA-DR alleles, and use SPSS
software to analyze the distribution frequency of BKV-positive urine HLA-B and HLA-DR antigens in kidney transplant
recipients, and compare the relationship between HLA-B and HLA-DR antigens and different outcomes of BKV infection.
Results There were 33 HLA-B alleles detected in BK'V unaffected group, and 7 genotypes that accounted for more than 10%
were HLA-B*13( 16.85%), HLA-B*46( 19.41% ),HLA-B#*51( 10.62% ),HLA-B*55( 10.62% ),HLA-B*60( 17.58% ),HLA-B*62

(24.91% ) and HLA-B*75 ( 16.48% ) .There were 25 HLA-B alleles detected in the BKV infection group, among which 5
genotypes account for more than 10%, namely HLA-B#46 (24.60% ) ,HLA-B#*55 (10.32% ) ,HLA-B*60 (24.60% ) ,
HLA-B#62 (22.22% ) and HLA-B*75 ( 15.87% ) .There were 14 HLA-DR alleles detected in BKV unaffected
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group, of which 7 genotypes accounted for more than 10%, namely HLA-DR*4 (30.40% ) ,HLA-DR#8 ( 15.75% ) , HLA-
DR#9 (20.15% ) , HLA-DR*11 (12.45% ) , HLA-DR*12 (42.12% ) , HLA-DR*14 (20.15% ) and HLA-DR*15 (25.27% ) .
There were 14 HLA-DR alleles detected in the BKV infection group, of which 8 genotypes account for more than 10%, namely
HLA-DR*4 (27.78% ) , HLA-DR#*8 ( 18.25% ) , HLA-DR*9 ( 16.67% ) , HLA-DR#*11 (11.11% ) ,HLA-DR*12 (42.86% ) ,
HLA-DR*13 (11.90% ) , HLA-DR#14 (23.81% ) , HLA-DR*15 ( 19.84% ) . HLA-B*13 allele in BKV unaffected group
detection rate is higher than BKV infection group(y’=4.642, P=0.031). HLA-DR#*17 Alleles in the BKV infection group was
higher than the BK virus unaffected group(y’=4.791, P=0.029). Conclusion HLA-B«13 allele in the Yunnan area may be a

protective factor of anti-BK viruses, and the chance of BK virus infection was positively correlated with HLA- DR*17.
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AFEAYAEHUE (human leukocyte antigen,
HLA ) 2R A EEHLMAENEE S (major
histocompatibility complex, MHC ) #4221y £ 55k
eI U2 R —Fpa] IR T A A A L ) b i
U IR 31 B, ADRE T R R 5 4 bk 2 A0
SRR RIS 5 XA S v
U Z 9% 7 BK 511 BK R (BKV ) H5&
B (BKVAN), WakiA k2 B 4H i e di ) %
RIS R B, Hop, HLA 1285 F 28
FR RS CDS'T 40 AH EAE T, 1 HLA 11 284>
5 CDA'T QMIAHEAE 7, FEda bl AN - ht
W RE L R S E . SRR, CDA'T 4
TEANZE BKV B S 1idsk, Badt HLA 5507
FE PR ] S B R A IR SF A B 2R R e A i
FPE R GOR PO m T B AR 1 U S 12
B, S5 BKV RN, fEEBHT, %
TR E R G002 H bR U AR 40 i 2 1 /9 HLA 43
T, Wik, PSSR ZE T 2EAN T 26 HLA Br)R
A BIF BKV A A AR T, ZFgHIX HLA-B,
HLA-DR %5 i 3£ P 5 BKV B AH & PERF ST 2 4 1
WA HRIE, A SCHE HLA-B, HLA-DR 54 3 [H 5
BKV Z[HI I FHSCH: I 47 .

1 MEl5H®
1.1 A% EEL2017 456 H ~ 2020 4E 12 A
RT3 — N R B e 5 B AR BHE AF BK 9 5 DNA
1B R RE R 399 BIARFIE X4, Hh B 276
Pk 123 9, AR 3 ~ 70 % Bt SEaE R RS
Tl 5 5 W AG I JR i BKV i DNA, Hidsguad 126
% ( IR BKV DNA #; i >2.00 x 10°copies/ml ) ,
JR I BKV B (BKV A£G 41 ) 273 1] ( JR )
BKV DNA ### <2.00 x 10°copies/ml B¢ JC Ct ) .
WS 5H LG LRAIE R, FEd E A e
[REEsiingin
1.2 BB Ak A
12,1 LG FEAYAR A LY 142 ( BIOER,
BUN T B AL A RA D), 2 D) 6e i X 8 MY
( Luminex 200, ZE[E Luminex 2AF] ), FZB&R )M
FEL (Qbitd, FEER QH/RBHEARAF) o

I3

|

&

1.2.2 2GR 200 Mk 5L [ 40 DNA £ HGE
& (DP348-02, Jbmt RMBAMBHLARAF) ,

HLA-SSO LABType 43 &V i& 57 & ( 32[E One lambda
N F) ), Taqg DNA RATRE (L5 2246 290 i
AIRAF) %,

13 7k REBBEAZEHIKIM2 ~ 3ml 2
EDTA-K, Pt B 25 R4S 78401020, i & A
2l DNA =BG F & HR BUE F 41 DNA, Qbitd I
DNA ¥k IR E 15 ~ 25 ng/ul. Bl PCR S0
& Z( D-mix13.8ul/ A £33 +Primerdpl/ A5 +DNA B4
fitf 0.2ul/ A +DNA2ul/ A5y, AR 20ul)

S #IFFH HLA-A, HLA-B, HLA-DR, HLA-DQ {if
SRES TP 1 . PCR 45505, #0478tk |
FRA, A3 A RN AL T PRI AR IC B ORTR S
60°C4%38 15min, 24384595, A SAPE Yektifk
frjetn, SRIGH243C %% 2 Luminex 200 -5 iF
PBERFEL, {#FH Fusion A0 745 o0 ( HAK
BAEA RS BRI S ) o

1.4 %t 54 K SPSS 20.0 (IBM AH] ) 4t
THRAFHEA TR 5347, >R H] Hardy-Weinberg #£171)
GRS . THEGOR BB A 7338 30R, P
S PR SR F o K 56 5% Fisher B PIHER T
17 HLA-B, HLA-DR $ilii5 BKV Jg&4L iy AH P
A3HT, FHE OR K& 95%Cl, LI P < 0.05 W2ERAH
Giit e .

2 #R

2.1 BKV &3 28 fo 3t B 2069 HLA-B 515 4% B &
A UL 1, BKV ERYLL R BKV K BRYLH K
HLA-B 455 5& K 43 11 £F & Hardy-Weinberg - &
. BKV ARG KG A9 HLA-B S5 2 H A 33
B, Horp 5 FE R T 10% RYZER AT 7 FF, 430000 R
HLA-B*13 (16.85% ) , HLA-B*46 (19.41% ) ,

HLA-B*51 (10.62% ) , HLA-B*55 (10.62% ) ,

HLA-B#60 (17.58% ) , HLA-B*62 (24.91% )

Fl HLA-B*75 (16.48% ) ; BKV J&k 4t 25 rfr &t 119
HLA-B %5 SE KA 25 F, Hod i R F 10% 1)
3 HALH S FP, 4 B Ok HLA-B#46 (24.60% )

HLA-B#55 (10.32% ) , HLA-B*60 (24.60% ) ,
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HLA-B#62 (22.22% )#l HLA-B*75 (15.87% ) . BKV
KR P HLA-B*13 (16.85% ) HYM5 % &5 T BKV
B (8.73%) , XA G FRE L (=4.642,
P=0.031) .

R 1 BKV B4 5 BKV R EBE4H HLA-B &4

BEENHE RS HINE
BKV KR4 BKV &4
HLA-B 35 (n=273) (n=126) 7 p
Bow WE(%)  Boe E(%)

7 16 5.86 11 873 1125 0.289
8 2 0.73 1 079  — 0681
13 46 16.85 11 873 4642 0.031
15 0 0.00 1 079  — 0316
18 2 0.73 0 000 — 0468
27 1 403 3 238 0.692 0.406
35 24 8.79 11 873 0.000 0.984
37 10 3.66 2 159 1273 0259
38 23 8.42 12 952 0.130 0.718
39 19 6.96 9 714 0.004 0.947
44 i) 8.06 6 476 1436 0231
45 1 037 000 — 0.684
46 53 19.41 31 2460 1397 0237
48 9 330 5 397 0.115 0735
49 2 0.73 1 079  — 0681
50 1 037 0 000 — 0.684
51 29 10.62 11 873 0342 0558
52 17 6.23 9 7140119 0.730
3 2 0.73 000 — 0468
54 18 659 10 794 0238 0.625
55 29 10.62 13 1032 0.009 0.926
56 6 220 0 0.00 2812 0.094
57 2 0.73 0 000 — 0468
58 13 476 11 873 2401 0.121
60 48 17.58 31 2460 2676 0.102
61 14 513 12 952 0273 0.098
62 68 2491 28 222 0340 0.560
63 1 037 0 000 — 0.684
65 0 0.00 1 079  — 0316
67 3 1.10 1 079  0.081 0.776
71 3 1.10 0 000 — 0555
7 1 037 0 000 — 0.684
75 45 16.48 20 1587 0.024 0878
76 5 1.83 1 079  0.627 0428
77 | 037 0 000 — 0684
e “—" R RKH Fisher BUIMEREST, THiTHAE.

2.2 BKV #3440 BKV k& B #2849 HLA-DR %
A B A& LR 2, BKV &Y 4 il BKV
B YL 4 ) HLA-DR 25 {37 3[R /3 5 £ 4 Hardy-
Weinberg - & . BKV A Jg YL 20 # 1 A9 HLA-
DR 3L 14 Fp, Ho i KT 10% 19 5E H
RIS 7 #, 4%k HLA-DR*4 (30.40% ) , HLA-

DR#8 (15.75% ) , HLA-DR#*9 (20.15%) , HLA-
DRx11 (12.45% ) , HLA-DR*12 (42.12% ) , HLA-
DR#*14 (20.15% ) , HLA-DR#*15 (25.27% ) ;
BKV &L h# ) HLA-DR 250 JE KA 14 b,
Hr 5 KT 10% BYFER AT 8 Ff, 4390 HLA-
DR=4 (27.78% ) , HLA-DR*8 (18.25%) , HLA-
DR#*9 (16.67% ) , HLA-DR=*11 (11.11%) ,
HLA-DR*12 (42.86% ) , HLA-DR*13 ( 11.90% ) ,
HLA-DR#14 (23.81% ) , HLA-DR*15 ( 19.84% ) .
BKV & %t 2 th HLA-DR*17 (9.52% ) & #i % &
T BKV KIEY4 (4.03%) , ZRAERIT¥EX
(=4.791, P=0.029) .
*®2 BKV EH4H5 BKV R4 HLA-DR
ENEENBER S HIMNE

BKV RG] BKV kA
HLA-DR M (n=273) (n=126) i P

ok (%) HE BER(%)
1 2 440 7 556 0256 0613
3 0 0.00 I 079 — 0316
4 83 3040 35 2778 0285 0593
6 I 037 0 000 — 0684
7 % 952 7 556 1789 0.181
8 81575 23 1825 0391 0532
9 55 2015 20 1667 0677 0411
10 12 440 4 317 0334 0563
11 M 1245 4 1LIL 0147 0701
12 15 4212 54 4286 0091 0.891
13 18 659 15 1190 3206 0073
14 5 2015 30 2381 0690 0.406
15 69 2527 25 1984 1413 0235
16 12 440 4 317 0334 0536
17 11 403 12 952 4791 0029
W " IR Fisher B UIBERILIIE, TogtiHE.

2.3 HLA-B, HLA-DR # /& 5 BKV & % ¢ 48 *
Wb 2R A G E XY HLA-B
SEA PR BRV JBGL i AH G P . HLA-B*13 &9
BKV W54 A+ ( 1*=4.285, P=0.031, OR=0.472,
95%CI: 0.236 ~ 0.946) , HLA-DR#*17 /& $T BKV
IR I (°=4.791, P =0.029, OR=2.507, 95%CI:
1.075 ~ 5.849) .
3 iTig

B NS 4Pt E (HLA ) RE A, &
ITEE ) BKV FHPERH in, BORNI-DUVAL 45 B
TERE 422 BKV I U2 =1k 20% iF 58 -0,
R I HLA 807 3L AT fES5 BKV B RUSA
HLA % 3K 25 BK Sl 2 IF5 | 40 siE T
Ui B8, A SRR A BN S RV . HLA T 2853
F7E 40 BE M CDS8™T 41 B 14 35 B T X 7578 2L,
128 HLA 43 70 LUA Sk b & ', MASUTANI
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45 A % ¥ HLA-A2, HLA-B44, HLA-C6, HLA-
DR7, HLA -DR15 1 HLA -DR51 VG fi¢ 5 %5 % %
BKV KU AHIE, T KAVUZLU %5 70\ S5 ik it — 33 ]
JIPERSE, KT SR & T HLA-A, HLA-B Al
HLA -DR 5 BKV [(WHHE X FR, K HLA-B*13 (i
FEPLEAGPE, il BRV B LR T 86%.

AR AH i 95 A A B RS AR AR 3 HLA S50 3£ 1A
5 BKV Z[E &, 1 HLA BI45HC ( ANPTREC)
B4 BKVAN a6 R & 2 — " Haj &k
A WFFEUE SE SR HLA R E 5 BKV B A4 2
[B) A ATl SE B 12 (ELAF 98 6 W HLA X} BKV Jik e
) AR S L) 1 o HELEARESE 1) HLA S50 3L R 1] B
J& BKVAN §935 R B, 7 55 — 6 ) ] B 2 14 b ik
91, T HLA S R L, kR sy
BK 8 G 7 ] — S0 S FE P R T A DG ST,
AR ST R B E OGS [ R ] HLA 225
PE5 BKV MG S5 SR AEAS LI AN [A] B
FAFERZ SRR, HIt, ARUF5E LR -7 X
BKV B YL I BKV ARJEY 4, X HLA SE3E A
HLA-B, HLA -DR #5400, HHAT5800 24007,
ZEIR R HLA 1 28457 1 HLA-B*13 S84 S A
BRI 7 ('=4.285, P=0.031, OR=0.472,
95%CI: 0.236 ~ 0.946) , MZ5HEE KAVUZLU % 7
FIRFFT 4 SR — 30, AR 2 B i XN B BKV (1)
ML 4 ] f 5 HLA-DR#17 5 1E #H &, HLA-DR#*17
Al BE J& BKV [ 5 & 3 [N (’=4.791, P=0.029,
OR=2.507, 95%CI: 1.075 ~ 5.849) , AHFFLER
Ui, HLA-DR*17 {3 F ] fE &3 in BKV iy
4 RS

R0 BKV By F2 19 A 4L BT (HLA)
AL RE TG 5 PR B A 1R B 2 Ao 57 MAE A
BRI AT REYE, A Bh Tl BKV S i A A
T, XA R e R B R R T S
PR BRI o /MBI REAR Se e BRI A L, O
AR SR s B A R S AR AR R 25 5, TRIE
WHFE HLA 25067 524 5 BKV A Gt it - 522
M PR AL R AT BE . N T S 4f b b BRI 5
HLA S RIZEARR B 5 R |, IRATRZNsR 4
HFIE BN EME, §7K HLA E A [E] 5L PR JE A AF
5%, HESRXSR[E A RE BKV L 5 HLA FH MRS
%, A BKV BB iR OB me 1, il
N EEIK -1l BKV 8%y, RiGy7 BKV frEk
PR P LT g
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