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Table 1l Primer setsof” inrhouse” nestedt PCR assay for HBV-DNA
i i Product
Target Primer name Sequences(5-3) Postion(nt) *
length (bp)
1st set primer
sence AF1 5-GTCTGCGGCGTTTTATC3 419-435 340
antisense AR1 5-ACA GTGGGGGAAAGC3 745759
A 2nd set primer
sence AF2 5-TGCCCGTTTGTCCTCTA-3 503-519 199
antisense AR2 5-AGAAACGGRCTGA GGC3 687-702
1st set primer
sence S1 5-CCTGCTGGTGGCTCCAGTTC3 56-75 751
antisense 2 5-ATACCCAAAGACAAAAGAAAA-3 827-807
S 2nd set primer
sence 3 5-GCGGGGTTTTTCTTGTTGAC3 203222 564
s antisense A 5-GGGACTCAAGATGTTGTACAG3 787-767
1st set primer
sence AbF 5-CTGCTATGCCTCATCTTCT-3 454-469 867
He antisense AdR 5-AGGAGTTCCGCAGTATG3 13051321
2nd set primer
sence AaF 5-CAAGGTATGTTGCCCGTT-3 493-509 238
antisense AcR 5-ACAAATKGCRCTA GTAAACT-3 712-731
1st set primer
sence AfF 5- CAGAGTCTAGACTCGTGGT-3 280-298 424
antisense AbR 5-GAGAAACGGRCTGAGG3 689-704
va 2nd set primer
sence AeF 5- CCCMAAYCTCCARTCACT-3 356-373 300
antisense AaR 5-GA YGATGGGA TGGGAA-3 641-656
1st set primer
sence 1763 5-GCTTTGGGGCA TGGACATTGACCCGTATAA-3 1763-1792 298
c c anti sense 2032 5-CTGACTACTAATTCCCTGGATGCT GGGTCT-3 2032-2061
2nd set primer
sence 1778 5-GACGAATTCCATTGACCCGTATAAAGAATT-3 1778-1807 268
antisense 2017 5-ATGGGA TCCCTGGA TGCTGGGTCTTCCAAA-3 2017-2046
1st set primer
sence 970F 5-CCTATTGATTGGAAA GTATGTCA-3 970-992 339
b P antisense 1309 5-AGAATGTTTGCTCCA GACC3 1309-1291
2nd set primer
sence 970F 5-CCTATTGATTGGAAAGTATGTCA-3 970-992 302
antisense 1272R 5-AGTATGGATCGGCA GAGGAG3 1272-1253
-HBs -HBc Dane 68
(0. 7%) HBsAg( +) 9023 HBsAg(-)
, 8 DaneAg(+) 413 HBc
1 HBV (+)( -HBs DaneAg HBsAg ),
HBV HBV-DNA ; 8 602
9 091 HBsAg 10 HBV-DNA
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PCR , HBV-DNA o PCR
HBV 17 HBV HBV-DNA
9 023 HBSAg( -) , 17 , 1 HBV-DNA 11 x10°
HBV-DNA ( +) (0. 2%,95 % copie ml, 16 HBV-DNA o PCR
012 031% ( 2) 2 DaneAg ( < 500 copies/ ml)
(+) ,15 -HBc
2 HBV HBV
Table 2 HBYV infectious markers of donors with occult infection
Postive o PCR “ a epitope
No. Dane-Ag HBcAb HBsAb ] ) Genotype .
primers copied ml Mutations*
BX2557 + - + Aand S 1 1x10° C S136P,Gl45R ,C147R
BX2755 + A and P <5x10? C Gl45R
BX2060 + A and C <5x10? C Gl45R
BX2215 + A and P <5x10? C Gl45R
BX0755 + Aand C <5x10? B CI139R
BX6333 + A and Vq <5x10?2 B T1401
BX0844 + Aand C <5x10? C Wt
BX2426 + A and C <5x10? C Wt
BX8686 + Only A <5x102 Cc Wit
BX3541 + A and P <5x10? B Wit
BX5741 + A and Vq <5x10? B Wt
BX6195 + A and Vg <5x10? B Wit
BX6210 + A and Vg <5x10? B Wit
BX6490 + Only A <5x10? B Wt
BX2267 + Only P <5x10? C UK
BX9840 + Only C <5x10? C UK
BX9904 + Only C <5x10? C UK
# ,wt = wildtype; UK = unknown.
2 HBV HBsAg( +)
HBV 3 HBV
A HBsAg aall0
aal6s PCR , Table 3 Demographic and virological characteristics
“ g (aal24 aald?) , of HBV carriersin blood donors
A 17 HBV HBsAg
Characteristics + - P value
14 , 54 ( 68 , 14 (N=15) (N=17)
) HBsAg( +) 15 29 Age(Mean £ SD) 29+7 29+8 >0 05
A , Sex (M:F) 14:1 16:1 >0 05
2 Bloodtype(A :B:0) 3:2:9 4:2:9 >0. 05
9 B HBV genotype(B:C) 15:0 7:10 <0 01
C HBV( 1) ,17 HBsAg
(-) 7 B ,10 3 HBV “a”
C (3 A
) , 2) ; 22 B 7 C “a
15 HBsAg( +) B ( 3) (aal24 aald?)
C HB- ( 2 7
sAg(+) (Fisher ,P<0 01) , , 1 HBsAg(+) 6
1 C ( 2 3) !7
HBV ( 3, HBV C 4 “ g
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Figure 1 Phylogenetic analysis of HBsAg fragment in occult or non-occult HBV carriers
HBsAg(-)/ HBcAb( +)

HBV Brechot ¥  HBsAg(-)/DNA (+)
HBV HBsAg Liu 4448 ,

HBV DNA HBV 0 9% HBV
HBV Wendel ¥ HBsAg (-)/ HBV

1978  Hoofnagle ™ DNA (+) 12



182 -

25

Gene B type

Gene C type <

~

HBV ol NAT 9023
16 320 HBsAg 17 HBV DNA
, 8 (0. 049 %) HBV DNA :011% 0 30%)
HBV (ALT) -HIV -HcV
HBV , HBsAg ,
HBCcAb (NAT) HBsAg
HBV 1 2005
NAT HBV , (0. 049%, P<0. 01) ,
PCR
NAT
“  -HBc ” HBV DNA PCR
, HBV
HBV , ( HBsAg
5 ) 11012 3l HBV S1 C (58 9% ,10/ 17)
C ( DaneAg) ELISA 15) (P< 0. 01) 17
, HBV HBsAg a” “a ,
, 3  GIl45R
, G145R G145R
HBsAg DaneAg -HBs - HBc, , HBsAg
HBV (HBsAg/ Dane-Ag) (13 14] G145R
HBCcAb C147R
PCR , 10 3151 3136P

2

Figure2 Amino acid mutant analyss of* a’ epitope region (aal24-aal47) of HBsAg

( W11d-ABOT3826 :
shg (+)-BX0OT63 :
shg (+)-BX2238 :
shg (+)-BX2287 :
sdg (+)-BY2308 :
shg (+)-B¥2328 :
sAg (+)-BX2708 :
shg (+)-BX3093 :
shg (+)-BX3443 :
shg (+)-BX3599 :
sAgz (+)-B¥A210
shg (+)-BX5000 :
shg (+)-BXB806 :
shg (+)-BX4343
shg(+)-B¥3784 :
sAg (+)-B¥4909
shg (-)-B¥5201 :
shg (-)-B¥3541 :
shg (-)-BX5741 :
sAg (-)-B¥6195
shg (-)-BX6490 :
shg (-)-BX0OT55
shg (-)-B¥6333

Wide-AF236594 :
shg (-)-BX0844 :
shg (-)-BX2557 :
shg (-1-BX2755
shg(-)-B¥2215 :
shg (-)-BX2426 :
 she {(=)-BX2060 :
shg (-)-BXB686

124 145 147
CTTPAQGTSMFPSCCCTEKEPTDGNC

———————————— pP--------RKR-R

_____________________ R__

_____________________ R -

_____________________ R--—
HBV HBsAY &

inovert HBV carriersor occult HBV carriters

HBsAg
0. 19%,95%

-TP

HBV

6

(0% ,0/

14

S

M133Y S136F/

,C139R T140I

HBSsAg



183 -

HBsAg
15 HBsAg
T130N/ M133S '
,Murex V3
11,

HBV Dane Ag*

HBsAg
(Sco =

HBsAg

-HBcC
HBV

“ - HBC ”

HBV A7
(94 1%,95%

71 3%

16
99 9%) ,

3 8%(16/ 413,95 %

22% 62%), “

HBV

HBV

0. 01 %(1/9016) ,

(397/8999) ; HBV DaneAg
(25%) , 17

PCR

HBV

HBV (HBsAg
HBV
HBV

[16,17]

16

-HBcC "

, HBSsAgQ

0. 19 %(17/ 9016)

4 4%

PCR 1

HBV

HBsAg
, HBsAg

HBIG

) HBsAg

HBV

HBV

[1]Ramondo G, AllanJ P, Brunetto M R, et a. State
ments from the Taormina expert meeting on occult hepa
titisB virusinfection[J]. J Hepatol , 2008, 49 :652-657.

[2]Carman W F, Van Deursen FJ, MimmsL T,eta. The
prevalence of surface antigen variants of hepatitisB virus
in Papua New Guinea, South Africa, and Sardinia[J].

Hepatology , 1997, 26 :1658-1666.
[3] : : :
S1
[J31. ,2007 ,23:252-257.

[4]Norder H, Courouce A M, Coursaget P, et a. GCenetic
diverdty of hepatitis B virus strains derived worldwide:
genotypes, subgenotypes, and HBsAg subtypes[J]. In-
tervirology , 2004 , 47:289-309.

[5] HoofnagleJ H, Seeff L B, Baes ZB, et a. Type B
hepatitis after tranguson with blood containing antibody
to hepatitis B core antigen[J]. N Engl J Med, 1978,
298:1379-1383.

[6] Brechot C, Kremsdorf D, Paterlini P, et a. HepatitisB
virus DNA in HBsAg negative patients Molecular char-
acterization and clinical implications[J]. J Hepatol ,
1991, 13 Suppl 4:349-55.

[7]JLiuCJ,Lo SC, KaoJ H, et ad. Transmisson of occult
hepatitis B virus by trand usion to adult and pediatric re-
cipientsin Taiwan[J]. J Hepatol , 2006 , 44:39-46.

[8] Ramondo G, AllanJ P, Brunetto M R, et a. State
ments from the Taormina expert meeting on occult hepa
titis B virusinfection[J]. J Hepatol , 2008, 49 :652-657.

[9] , , , -

[3]. ,2005,18(4) :
286-289.

[10] E- Zaatari M, Kazma H, Nabouls-Magzoub M, et al.
Hepatitis B virus DNA in serum of 'anti- HBc only-pos-
tive healthy Lebanese blood donors: sgnificance and
possible implications[J]. J Hosp Infect , 2007 , 66 :278
282.

[11]Vitale F, Tramuto F, Orlando A , et a. Can the sero-
logical statusof anti- HBc alone be consdered a sentinel
marker for detection of occult HBV infection? [J]. J
Med Virol , 2008 , 80:577-582.

[12]Weber B. CGenetic variahility of the S gene of hepatitisB
virus: clinical and diagnostic impact[J]. J Clin Virol ,
2005, 32:102-112.

[13] Thakur V, Kazim SN, Guptan R C, et a. Transmis
son of Gl45R mutant of HBV to an unrelated contact
[J]. J Med Virol , 2005, 76:40-46.

[14]Weber B. Diagnostic impact of the genetic variability of
the hepatitis B virus surface antigen gene[J]. J Med
Virol , 2006 , 78 Suppl 1:5S59-65.

[15]Weber B. Cenetic variahility of the S gene of hepatitis B
virus: clinical and diagnostic impact[J]. J Clin Virol ,
2005, 32:102-112.

[16]Cooreman M P, Leroux-Roels G, Paulij W P. Vaccine
and hepatitis B immune globulin-induced escape mutar
tions of hepatitis B virus surface antigen[J]. J Biomed
Sci, 2001, 8:237-247.

[17]Huang X, LuD,Ji G, et d. HepatitisB virus (HBV)



184 - 25

vaccine-induced escape mutants of HBV S gene among 2004, 99:63-68.
children from Qidong area, China[J]. Virus Res,

Surveillance for Occult HBV Infection and HBsAg Variants in Blood Donors

CHEN Changrong' , YUAN Quan’ ,GE Sheng-xiang® ,OU Shan-ha* NI Hongying' ,ZHANG Yong-chang' ,
PEIBin" L1 An’,YAN Qiang’ L IN Yongca' ,CHEN Qingrui® ,XIA Ning-shao® ,ZHAN GJun’

(1. Xiamen Blood Services, Xiamen 361004, China; 2. National Institute of Diagnostics and

Vaccine Development in Infectious Diseases, Xiamen University , Xiamen 361005, China)

Abstract :Occult hepatitis B virus (HBV) infection status of blood donorsin a southern city in China was
investigated by immunological assays and nucleic acid testing Overall , 17 (0. 19 %, 95%CI: 0 11 %

0. 30 %) of the 9023 HBsAg negative samples were found to be positive for the presence of HBV DNA.
“ A" epitope sequences were obtained from 14 among them Mutation (s) in aal24-aal47 existed in 6
(42 9%, 6/ 14) samples and 4 (66 7 %, 4/ 6) were G145R mutation Ratio of genotype Cin occult donors
(10/ 17) was statistically higher than HBs-positive donors (0/ 15, P<0. 01) , which implied that HBV gen-
otype C leaded to occult infection more eadly.
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