662 SEFTBEE2E 2017 4F 6 5524 % %5 6 5] Pract Prev Med, Jun. 2017, Vol.24, No.6

S
HBsAg ELISA VI - HBV DNA HBVNRAg
R A% 5 K. HBV 3[R 75 S5 43 H

B, RER, AP, B2, BE, AR, B4
L WA AR B AR b W K2 410007,
2. WM EAET O 3. W RI A R IR A

WE. B BITENE HBsAg ELISA ffi#r BAVE LA HBV T o0, 2 F s K6 1008 HBV LR AL 75 580 & S X
HEETERGREW AR,  FHiE UWEM 2013 4£ 11 A -2015 4F 10 J HBsAgELISA 72 B ik 31 184 14y, LA s ik
HBV DNA J2 HBV ZAH PR (HBVNRAg) 354 ; U2 43 T HBV DNA P HBV ZER)F5, &R 31 184
FrAs i HBVNRAg 4= 3B , HBV DNA BH: 82 41, &6 H 2 0. 26% (82/31 184) , H:F HBV B & 79 £ (79/82,96.3%) , C
A3 (3/82,3.7%) , MLIGEFEILEEH adw(82/82,100% ) ; Kl F| 27 MEAR /P HIFEAE S K 5845 (27/82,32.9%) , Hirp iy 21
AN GILFR 15, AL ARGE TP FE 35 2% 7K X (major hydrophilic region, MHR ) HBsAg 2f 99 ~ 169 3 & KR Z 6], T B R AR 15,
A S IX 133 SEEMAAE (7/82,8.5%) 5126 S17(6/82,7.3%) ;161 S (5/82,6. 1%) ;134 S (4/82,4.8%) ;145 S1if
(2/82,2.4%) , HABBAGME] 121,122,125 128,129 131,132.,140,143 150,156 157 . 158 159,164 . 166 it 21 P KMk
i 47 Rhe7AE . 25 HBVNRAg XTI R, HBsAg 45 99 ~ 169 {7 858 22 1) MHR 0 328 b it 2% S J2 5 S0
PO A ) E R N 2 — |, T e AT IR T HBsAg ¥ B BRI A 270 R A B N S R R 5 [k, I VR 2 o A A%
PRGN 512 , REAE AT S8/ Bk ol S v A T R IR R, S 4 ey I e 2k

i WM ; HBV; HBsAg; HBV DNA; HBVNRAg; /KX S [XIEH AR H
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HBYV DNA and HBVNRAg detection and HBV gene mutation
in HBsAg negative blood screened by ELISA
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Abstract:  Objective To investigate the HBV positive rate and the reasons of HBsAg miss detection in the HBsAg negative
blood donors screened by ELISA , and to analyze the features of HBV genotypes and serotypes as well as the relationship between
amino acid substitution of HBsAg S region and the ELISA miss detection. Methods A total of 31,184 HBsAg negative blood
samples screened by ELISA were collected from November 2013 to October 2015 and tested for HBV DNA and HBV nucleus—relat-
ed antigen (HBVNRAg). HBV gene sequence was then determined and analyzed in HBV DNA positive samples.  Results Al
the 31,184 HBsAg negative blood samples were HBVNRAg negative. 82 samples were HBV DNA positive, with a detection rate of
0.26% (82/31,184). Among the 82 samples, 79 (79/82, 96.3% ) had HBV genotype B and 3(3/82,3.7%) had HBV genotype
C. All samples had serotype adw. S mutations were detected in 27 (27/82, 32.9%) samples,among which 21 amino acid mutation
sites were located in 99a.a.—169a.a. at major hydrophilic region ( MHR) of S protein, with the major sites at 133 a.a.(7/82,
8.5%), 126 a.a (6/82, 7.3%), 161 a.a. (5/82, 6.1%) , 134 a.a. (4/82, 4.8%) and 145 a.a. (2/82, 2.4%). 47 mutations
were also detected in 21 amino acid sites (121, 122, 125, 128, 129, 131, 132, 140, 143, 150, 156, 157, 158, 159, 164,
166). Conclusions For blood donor screening, HBVNRAg detection is not significant. One of the main reasons of ELISA miss
detection is the immune escape mutation of MHR located in 99-169 amino acid sites. Other reasons may be low blood HBsAg con-
centration and insensitive detection reagent. HBV DNA detection in blood screening can effectively reduce the miss detection rate
by ELISA alone and significantly improve blood safety.
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HEE£WB .5 m 4R T 7B H (2011sk3185)
TEE RN BEE(1957-) 5, BARENN, 2N FIRARRLE TAE,



SEFTREE S 2017 4F 6 F 524 % %5 6 ] Pract Prev Med, Jun. 2017, Vol.24, No.6 663

HBV J& 5 | i 1 Ja% 4% 1 i 35 200 )5 /K, HBsAg
2 M1t e ) A X R I B 00 9 2R A 7 0 A ) 3 T
H.o 7E 2015 4R, E AR AL M ALAA X R L 0% 7
PRI 1 7 A S ER 4 AR T 517 #E 4T HBsAg
K HCV HIV Fifg 2 0] & 0 , B 25 5 35 7 vl ik Al
PREBE BB B RGSk  T k7 BRI i F e
BElmi B2 SRR —FBN 1Y HBV R A 56
PRSI 530k 7 MY 0 e P AL, DA R TR R
i HBV B P 185K 78 HBsAg ELISA B i iy
R G oL, A R AT KL 5 HBV 56 R AR 57 56 3R 45 i
A, 45%F 31 184 £y HBsAg ELISA BH Mk 1M & 1fi ¥ LA
HBV #% 2 HH X4t )5 ( HBVNRAg) Fl &= 4 HBV B9
HE VA AN, I X U A 1 B 3 — A 0 S
FESVFN AT, IR S R R

1 #RERE

L1 P RR ARRBIFEILILEE 2013 4F 11 H -2015
410 H 8]0 FE 48 H A8 T AP i s A I A HBsAg
ELISA PRI 31 184 1, A4 M 18 ~60 2, Hip 3
P19 147 £ ,15 61. 4%, Ltk 12 037 44, /5 38. 6%,
1.2 F#%

121 FZHSEE HBsAgELISA K7 £
(ALm T 2R A=W 25 e Ay A BR 2 ) B 1 T3 Rk A A
A]) ,HBVNRAELISA 7] (At 5 07 A= Wy 25\ e fn A
FR/NT]) sHBsAg &% HBV DNA FEd5 i, Wy [ 4k 5t FEth)
BB EARABRA T Taq 8 (1Taq B, Ki%EFEEY
TREABRZ A ) ; DNA $2BGRH) (b 4 M A
) s PCR ™ e 1 il ) &5 (81 QIAGEN 24 #) ) 5
HBV #% 2 i il i 55 ( % 1 Roche Diagnostics) , Xan-
tus150 FNAE & (Fi I Sias A ] ), FAME24/20 J&5 Ak 3
(#i- HAMILTON A H]) ; Uranus AE 200 4= H 3l i %
BT RN 2 R A VIR A BR S F] ) 5 Roche cobas s
201 HBV/HCV/HIV 1 HIV 1/HCV ¥ERKI 2 55 ( 3
+: Roche Diagnostics ) ; Biomek NX96 3 i 4% g $2 U T.
YEu ( 35 [E/Beckman Coulte ) ; C1000™ Thermal Cycler
T T100™ Thermal Cycler( 2[# BIO-RAD AF]),
1.2.2 #ryE @O XF HBsAg ELISA BRI il v 2t
17 HBV ¥R A 40 H (HBVNRAg) M2 4 HBV DNA
K, @345 HBV DNA 21K S [X 5 31 A9 kG 00 55 4%
Jelk HBsAg ELISA i3t 57 X ifiL & k45 401 0 , 400 i i B4
HBsAg [T i HBV A% 2 #H T (HBVNRAg) 5
HBV DNA #2610, Hodr HBV DNA BHYE# Fif 7 HBV
S XIEFEMF, /4T S X I A FIFM,

1.2.3 087 HBV S X IR AR S B 42 S R 70 S 4° vt B

IRE h HBV S LK 415 19/ HBsAg & HBV {1
ISR 11 19 S R, 226 ASEIERRLLAK, B HBV &
Y G B LW AR A4 2 — . HBsAg 3 11551
A R P B3 5 LR R ) T
WY, SRR IR 1,

g
i
0
£
H

195

Loop 2 of ‘a’ determinant

210 193¥

1 HBsAg & FI45H /R 2
1.2.4 HBsAg IR E X HBV MiERJEH S X
55 122 F1 160 WA 24 R i R BU U E 1Y, 122 {f
MY EEIR S K/R XN IMVE AL d/y , 1 160 £ 1) K/R Xt
R ow/e! 7 RIS LE R, e o bR b e A
B, R, HBY B R 2 M35 B9 A 44 N adr  adw  ayr Fll
ayw,
1.2.5 ZAEMAEEAERNE X A TER
— LA 1 R AR R SRR, WA S SO
PRSP AL ;#5743 2 Fh DAL 7T BB A9 HEF A B 2 5L 1R, I
MRy Z2 A A A, XA G W B R o R 2 S
PEST G, 457 T HBsAg 45 126 {7 i & F: R 7E HBV
LA B BB AE R T, AR C Hh 1BA s126
SERR AT s Z A 0 AT s IR
H: 751 (consensus sequence) [ A< 8 H BRI ) 2 ik
iR, e AR
1.2.6 JPHU5-AT R R T 9 R R T 51 R
H Bioedit5.0 . DNAStar 2% {4 &2 NCBI ( http ; //www.ncbi.
nlm.nih.gov) FH A5 B2 T HHET50H7

2 8 R

2.1 HBVNRAg #= HBV DNA #&mlt5aot X 31 184
{5 HBsAg ELISA [ % il # #F 17 HBVNRAg #l HBV
DNA I /) 45 5% . HBVNRAg Y44 F 44, T HBV DNA
82 1B (82/31 184,0.26%) , Hrh ¥ 49 A 4F
W% 19~53 % 4tk 33 AL 4K 18~51 %,

2.2 ARALRFALEANEL X 82 4] HBV DNA
FHPESS SR AL R RS S R LA I S X S AR 1% il itk — 4
Oy, Horf HBV B %9 79 4] (79/82,96.3%) ,C %!
3 11(3/82,3. 7%) 3 %oF LT T AR I 25 S 359 8 adw s K
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I E) 1y 7 A DG A5 KI22E 2878 I 122 J5ffi A SR %
5,

2.3 S RAARETFAEAMEIN AN AL
IE] 27 4~(27/82,32. 9% ) FEARSF HIAEAE S IX 21 N
FERR A AR 572 R A A E 2R IK X (major hy-
drophilic region, MHR ) ) HBsAg & 99 ~ 169 {3/ % J& iR
ZIa), o AR SR 3R = & S133 S SRR ]
JE R RIR T 8. 5% (7/82 )  HUR & 126 i, 2878
BN T.3%(6/82) ;161 574K N 6. 1% (5/82) ;134
TR 4. 8% (4/82) ; E AN H LAY G145R RASTEAR
UAFFE TR AR I 2 2 ], (5 L 2. 4% (2/82) , HeAthid
Koz 121 122 125 128 129 131,132,140 ,143 150,
156,157 158 159 . 164 166 L3t 21 PR FLER A7 11
ZRAE, WERTE MHR, HoPfede 2 S DL E S K3
LRV 5 AR S REAS 12 4] (12/82,14. 6% )

R 1 ARG S K FBEAR ALK RE RT KA 550 H7

HBsAg 5725 S04 SHRL RT X35 1%
T HRAHIE B A

sCI21A tM129Q 1
sCI21W 1QI130F 1
PR A A R

TI25M 1H133 2
STI26T(C ) D134 1
ST126A (B #1) 1N1348 5
A128V 1C136 1
Q129P 1S137 1
ST13IN N139K/Q 1
ST132F 1140 1
sM133T Y141 5
sM1338 Y141 2
sF134K V142 1
sF134Y V142 2
sF134R V142 1
ST1401 1Y 148 2
<T143M v 151 2
$T1438 1tF 151 1
sG145A 1R153 2
sT150T 1tY158 1
W156G rL164 1
A157G G165 1

gk 1

HBsAg B AR AV 21 XFRE RT XAV 25 %

F158S k166 2

A159G rR167 1

Y161F 169 5

A166G tM171 1

i RT X258 5 R S XASSFALAT

sE164D V173L 1

JIIRCEAY EPS VA

sK 122E 1

122 J## A SR 1
3 it i

ARBFFEXS 31 184 1 HBsAg ELISA [ it ik ifi.
FIMWHEAT T HBVNRAg HBV DNA #5 ], HBVNRAg
2R M 5 HBsAg ELISA 455 —%f, HBVNRAg
&% HBsAg 72 S kA — € K ) fE T i pial g, X
eAg(—) 18 C IR B BAs AR T, AT i HBeAg
RAEIANFE s ZEIG PR X HB B PR #I6Ir . &
JETE DNA 56 G A58 — Be i Rl e A H 1384 , T LA
AN SR BRI R RN TTE
1% HBV i & rp 328 58 SCFEHARE S | XoF PR 77 0 A
M EAK, 1M HBV DNA i 045 82 f4i (82/31 184,
0.26%) , A H 2R b T B A 48 308 { AP )10 iE S 1l A
B AR AR R R TR 5 Kt 1 82 B BH A, 27 51 (27/
82,32.9%) {74 HBV S X IR AR 57 /M 2 H L A
RIS ER T HBV DL B 8 3 C RUR Z 1% AT
AU R IR S HAth X T 2 S
FE AR I REA LA W PRI ST, LR P 513k
— 43, X 27 A8 S B AL T HBV S X Y
MHR, [E 552 B 3R B, & A 7632 X B AT o] —
AN F IR R A LT RE S B0 HBsAg BrFE ARk, X 2
R SR R SR T B0 e 1 A W DL R IR
HBsAg 70 JEAG I 2k 34 1) 32 B2 JFCER 17170 4 i vl LA
WA YRBTSE H,32. 9% 19 HBsAg ks 21 T HBV S IX
MHR 99 ~ 169 v/ 2 J& iR 1) i [ A5 5+ 5 30 HBsAg P
JEE IR S BT A T SR A A AR DN 38 e P A2 S 1) e
HAE DU 55 19 HBsAg V¢ 650 41 T a0 A6 ) R A
% S5 PR AH G

FEPRIAR S 2R 5 T, [ Ah e R WL A J& GL45R &
AR HAAT SR R AR AR EAMESER ST 6 A4
IS S E k037 15 (sP120  sT126 ( B K2 [H ) /81126
(C R s131T sM 133 sD144 sG145) HiH7 AHF
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U B 126,131,133 145 57 f TU A7 5 58 KL iR 2
St AR SRS R ER = S S133 S & IR N, RAR R
REN 8. 5% (7/82 i) ; HKJ& 126 11, RAEFN 7. 3%
(6/82) ;161 [ViRAZR K 6.1% (5/82) ;134 Sk
4.8% (4/82) ; G145R &AL 78 A YA 7 v AU A6 U 1 2
B, 2. 4% (2/82) , BFFE 45 F 5 E AMIE 9T 45 A7
2R WRe 5K E R X HBV 3= 2B L A |
b B A,
ARG WA IR 1 4] sE164D 1K) S X485, i
F S REHELME T RT XN, sE164D {1 728 F H
FESERT X ntV173L 285 3% Fh RT [X Al HBsAg 2t
DX AR S 5 0 4 B A B AR e AE T T rtVL73L
J& THKR R E M 2548 507 5, BT LA S DX f g8 6 itk AR
SN RT X YJRE 2 M WA 5 20, 53 5, AR IR IF 5
TG 3 1 3 AU AH DG s, KI22E 28748 K 122 JEdfi A
SR 2878 1 970 — B B IE BN A5 121 52 7Y 2 8178 S
122 (A8 St RS R HBV I B A A8k, Ht S8 T
HBsAg FHL R A28k, 121 7 19728 5 S 80z 0 5
R &R R Sl HBsAg A ARETE i A i, B
SERFAT B AL, AT T30 3 B S T I 12 W 0 3k
L0 R A F) 125,128 129, 131, 132, 140,
143 150,156,157 ,158 159 166 AE# U1K 14 P FERR
PR ST 3K B 7R A T e ikt DL IR IR HBsAg
o2 Wk it v %) 3 S (LA 4 I 78 B R HUASE A A OC
IR AR
ZE LA AR 9T W HBsAg 50 2% 0 ¢ 1L 7

FETER TR (0. 26% ,82/31 184) , i 4 % I K 1
82 15l HBV DNA FHPEFRAS AT HBV JE KN 2347, 1A
1 HBsAg 55 99 ~ 169 i Z 3L /2 Z 7] (1) MHR % ik ik
70 S 2 S S G RS ) s A 1) T2 B I PR 2 — 5 T IR
AN ARLER R IN J7 3%, Re 08 A7 %0080 /0 ER i i H A U 1)
Tk, e MR 24, Al R E R DA E R
3K ,2015 AF I 0 A A R ke D 2 FE A 5 A
ZR A AR TR [ 22 A% e AL K-

S TR | 1K 5% 14 e i W1 6 9 9 o 0 B 5 BB 4
BA S A 16 4 8115 0 0 i S0 4R 36 5 B ek |
53 30k
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