TR KRR 2021 4F 10 H % 42 55 10 1] http: //www.ajsmmu.cn
Academic Journal of Second Military Medical University, Oct. 2021, Vol. 42, No. 10 o 1157 -

DOI:10.16781/j.0258-879x.2021.10.1157 . &*ﬂnt}i‘ .

B#EM4 PCR EXTRE = HBV DNA S X EF g 18 % SL16 & 444k

fTrol, $A%, # £, LREZ, seem, miR
PR AR b A R E BT, I 200137

[(HE] a4 HIEEHBV DNA S XILHY A1 X SL e A R it ik, RBREEE HBV B4k (OBI)
[ HBV DNA S X FEF AR (K E . F ok RAMEGSE PCR A1 H #Mi%E PCR J %4 4 6 f4{k HBV DNA
#ig (100~200 [U/mL ) A1 22 FIEEAL HBV DNA kit (20~99 IU/mL ) f)IMTEREASH HBV DNA S X[, FEX5 (4
A, 519 PCR =R BB, B KIRE . PCR FUWAEHAEL, PCR MW IA R % 54Ttk . PCR &4
FE AR BRI FR UK, VI B 0 A B A T LRI, SRR X T R T 4 SR A A% R T 51 BLAST HE XA
& & WIF3XHENPCRE Y (PI~P3 ), ¥ =i LA &> HBV DNA S KIE[H , 24 PCR 4 34 &AL,
6 ik HBV DNA 2k & 19 L 3E AL A Hh AW 2 128 515X PCR 473 ) HBV DNA S [X HE PR 45 MR 5 471, 22 461 3 HBV
DNA # BTS04 BT, A M4 PCR it T P4~P15 2t 12 %5149, § 847 Pis F4U 5 %4 HBV DNA
S XL, Zid PCR Y BTk t P13 M EfES M)A, 6 Bilfil HBV DNA #k i i i i REAS &35 3 Hh HBV
DNA S X EEF FR S8 5 415 15 4] (15/22, 68.18% ) TEAk HBV DNA #a (W FEAY 1 1l HBV DNA S X JE [ 5
PEHLE S, 28 PCR P24 s kel P 4 ESE A HBV DNA S X FE[H, % 15 £ 7 HBV DNA 8 5k 4 20.1 TU/mL.
% FETT¥ P13 H AP PCR 21 #E ] Tk25 HBV DNA S [X BN AP 1, 30K s St T1E45
#3X PCR; ¥4y al gk—L 8 FH T OBI # HBV DNA S [X P 751 528 347

[x8R] BT R%7; HBV DNA S XEEH; ARG ; 5145 )5

[FEH%ES] R37321 [XEFrER] A [XEHS] 0258-879X(2021)10-1157-07

Amplification of low-load HBV DNA S-gene by self-built two-round PCR and optimization of experimental
conditions
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Department of Clinical Laboratory, Shanghai Seventh People’s Hospital, Shanghai University of Traditional Chinese Medicine,
Shanghai 200137, China

[ Abstract ]| Objective To explore the feasibility of low-load hepatitis B virus (HBV) DNA S-gene amplification and
optimize the experimental conditions, so as to provide a basis for the detection of HBV DNA S-gene mutation in occult HBV
infection (OBI) patients. Methods HBV DNA S-gene in serum samples of 6 cases with low-load HBV DNA (100-200 [U/mL)
and 22 cases with lower-load HBV DNA (20-99 IU/mL) was amplified by traditional nested polymerase chain reaction (PCR)
and self-built 2-round PCR. The experimental conditions, such as primer sequences, primer amount, the dilution ratio of PCR
product templates, annealing temperature, the number of PCR reaction cycles, and PCR reaction system, were optimized.
The PCR amplification product was observed by agarose gel electrophoresis, the target band gel was cut for cloning
and sequencing, and then the cloned sequencing result was confirmed by BLAST comparison of nucleic acid sequence.
Results Three pairs of primers (P1-P3) for nested PCR were designed, and the amplified products theoretically contained the
whole HBV DNA S-gene. After optimization of PCR amplification conditions, only 2 of the 6 serum samples with low-load
HBV DNA were amplified by nested PCR, and 22 samples with low-load HBV DNA were failed to amplify any fragments.
Twelve pairs of primers (P4-P15) were designed for the self-built 2-round PCR, and the amplified products theoretically
contained the whole HBV DNA S-gene. After PCR amplification conditions were optimized and P13 was selected as the best
primer, all 6 serum samples with low-load HBV DNA and 15 (15/22, 68.18%) samples with lower-load HBV DNA were
amplified successfully. The PCR products were confirmed as the HBV DNA S-gene specific target sequences by cloning and
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sequencing. Among the 15 samples, the minimum HBV DNA load was 20.1 TU/mL. Conclusion The self-built 2-round PCR
based on the primer P13 is more suitable for the amplification of low-load HBV DNA S-gene. The amplification efficiency

and specificity are much better than traditional nested PCR. The amplified products can be further applied to analyze

HBYV DNA S-gene mutation in OBI patients.

[ Key words | hepatitis B virus; HBV DNA S-gene; polymerase chain reaction; primers; sequencing
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Tab 1 Primer sequences for nested PCR and self-built 2-round PCR

Primer name Primer sequence (5'-3") Location Target fragment length/bp
Nested PCR

P1 Forward: CACCAAACTCTGCAAGATCCC 16-36 1075
Reverse: GCCTGCTTAGATTGAATACATGC 1 068-1 090

P2 Forward: CTACTGCCTCTCCCTTATCGTCA 101-123 761
Reverse: CCCATCTCTTTGTTTTGTTAGGG 839-861

P3 Forward: ACATGGAGAACATCACATCAGGA 155-177 654
Reverse: TTGGTAACAGCGGTAAAAAGG 788-808

2-round PCR

P4 Forward: TCATCCTCAGGCCATGCAGT 24-43 802
Reverse: ACCCAAAGACAAAAGAAAATTGGT 802-825

P5 Forward: TCATCCTCAGGCCATGCAGT 24-43 1134
Reverse: CGRGCAACGGGGTAAAGG 1 140-1 157

P6 Forward: TCATCCTCAGGCCATGCAGT 24-43 1172
Reverse: TTGCRTCAGCAAACACTTGG 1176-1 195

P7 Forward: TCATCCTCAGGCCATGCAGT 24-43 1258
Reverse: GAGTTCCGCAGTATGGATCGG 1261-1 281

P8 Forward: CCTGCTGGTGGCTCCAGTTC 56-85 770
Reverse: ACCCAAAGACAAAAGAAAATTGGT 802-825

P9 Forward: CCTGCTGGTGGCTCCAGTTC 56-85 1102
Reverse: CGRGCAACGGGGTAAAGG 1 140-1 157

P10 Forward: CCTGCTGGTGGCTCCAGTTC 56-85 1140
Reverse: TTGCRTCAGCAAACACTTGG 1176-1 195

P11 Forward: CCTGCTGGTGGCTCCAGTTC 56-85 1226
Reverse: GAGTTCCGCAGTATGGATCGG 1261-1281

P12 Forward: CCTKCTCGTGTTACAGGCGG 187-206 639
Reverse: ACCCAAAGACAAAAGAAAATTGGT 802-825

P13 Forward: CCTKCTCGTGTTACAGGCGG 187-206 971
Reverse: CGRGCAACGGGGTAAAGG 1 140-1 157

P14 Forward: CCTKCTCGTGTTACAGGCGG 187-206 1009
Reverse: TTGCRTCAGCAAACACTTGG 1176-1 195

P15 Forward: CCTKCTCGTGTTACAGGCGG 187-206 1095
Reverse: GAGTTCCGCAGTATGGATCGG 1261-1281

K and R are degenerate bases, where K is G/T and R is A/G. PCR: Polymerase chain reaction.

& H PCR ¥ 1% 4% ( Veriti Thermal Cycler Ff i
PCR 1Y, 5[E ABI/AH ) #EATH 14, SRJEXT PCR Y™
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FURAY) . 2 uL 514, #Min DEPC /K% 50 uL. X
N Z5 A R TAETE 98 °C 30 s; ZA8PE 98 C 105, iRk
55 °C 30 s FIZEfH 72 C 65 s, FHFR 30 K.,

8RN B — R PCRY M EHY 1 pL

(1 : 10%#) , 5l 1uL, B 62 °C30s,
25 K, Hpskt 554 A .
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HERE R K e VI E) Y S5 B, SR DNA i [l
iR 7] & [ DiaSpin #: 2 PCR P= ¥ 4lifbik 7 &, 4= T
AP TR (Rl BMABRAR ] #3517 PCR ™Y
aifb. R T #H AT & (T-Vector pMD™
18, K5 HEAYHEARAIRAF) X4tk )50
PCR /7¥) DNA 7 Bt 5 T #k S 7i& 4, K5 H %
AL Z DHSo Bz 840 (RN HiFe e R 4R
YaED) |, IR ES AN EHEEN LB B
S W <= AR U R 8 N = IR 57 0 -
W, B EARPRE S RS RE IS A T AR
B8R MWK LB R, BT 37 C IR
PG F5 o ARG B v B TR 2 0 4 i R
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PR FRZA w1y I ACRLS- 2y ABI3730, 36
E ABIZ~HE] ) o FIH NCBI W% ( https://blast.ncbi.
nlm.nih.gov/Blast.cgi ) % PCR §" ¥ 7= 4 v [ 0 - 4%
A TRZIR)T 51 BLAST LEXT

2 # R

21 EXPCR¥ ¥R SERAHMIHEA PCREI
Y (P1. P2) MRNAKR, PRkt HBV DNA
R ARREA( 100~200 TU/mL ) FHFHYERT IR HBV
DNA #H#>1X10° IU/mL ) HiF 858 PCR 5191
RPN 550 S5 1A FoR, FHPEXT R
21 R BE Y H W 5, RS AR LN
BHEX PCRY MW=/ D, SRk, WikfT
PR A PCR Y.

bp M 1 2 3 4 5 6

B 1 6%l HBV DNA HERRMFRHFARHK
PCR #1830 R
Fig1 Amplification results of nested PCR in 6 serum
samples with low-load HBV DNA
A: The agarose gel electrophoresis results for 2 rounds of nested
PCR amplification. 1, 2: Low viral load samples; 3: Positive
control; 4: Negative control. B: The agarose gel electrophoresis
results for 3 rounds of nested PCR amplification. 1-6: Low viral
load samples S1-S6. HBV: Hepatitis B virus; PCR: Polymerase

chain reaction; M: DL2000 molecular weight marker.
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T84, BIREED HIH HBV DNA S XL,

22 BEMHBPCRYBLER FHXTENFEHBV
Jak G L DRIV 28 7 AR 6 DR ST A7 05 1R 12 X 514,
VEHE AR F PCR 5 21k B 1Y 451 Y0658 H
45 TR Y S4 BEZAS (147 TU/ML ) 1 A DNA #5
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1095 bp) L4255 —4 PCR, ¥ B4r=¥) 47 0 AL T
700, 1000 A1 1100 bp 247, ¥ ¥4 B 5 H A
A BR/IMBAL, B SR S B RGR. UIEI5 14 P12,
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HrS1 (123 1U/mL ) F1S2 (165 IU/mL ) FEAR,
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R K AAE iR M, 55 4% PCR Y14 Hh A5l
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EPHEERE VKR SE A R R ey 3, IRl 2
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BLAST HAHIESZ A HBV DNA S [XFE[H . 514 P13
Xt 3 GG R AR AR AR (S1, S2. S4 FEAY) Ay
BEIAT B R S, IR #E P13 A MRS 14
PTG EEIMIEREA HBV DNA S [X LR 4
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B2 BEME PCR ¥ IG5 ¥HYEEF R & E4H LUK

Fig2 Selection of primers and optimization of reaction

conditions of self-built 2-round PCR amplification
A: The agarose gel electrophoresis results of 1 round of PCR
amplification products using primers P4-P10 for S4 samples.
Lanes 1-7 are the results using primers P4-P10, respectively.
B: The agarose gel electrophoresis results of 1 round of PCR
amplification products using primers P11-P15 for S4 samples.
Lanes 1-5 are the results using primers P11-P15, respectively.
C: The agarose gel electrophoresis results of 2 rounds of PCR
with different dilution of templates using primers P12, P13 and
P15 for S4 samples. Lanes 1-3 are the results of 2 rounds of PCR
amplification using primers P12, P13 and P15, respectively, and
product templates from 1 round of PCR without dilution; lanes
4-6 are using primers P12, P13 and P15, respectively, and product
templates from 1 round of PCR with 1 : 10 dilution. D: The
agarose gel electrophoresis results of 2 rounds of PCR with different
amplification system using primers P12, P13 and P15 for S4
samples. Lanes 1-3 are the results of 2 rounds of PCR amplification
using primers P12, P13 and P15, respectively, and 1 : 100 dilution
of 1 round of PCR product templates in 50 pL. amplification system;
lanes 4-6 are the results of 2 rounds of PCR amplification using
primers P12, P13 and P15, respectively, and 1 : 100 dilution of 1
round of PCR product templates in 20 uL amplification system.
PCR: Polymerase chain reaction, M: DL2000 molecular weight

marker.

3 JEFES|H P12, P13 F0 P15 HIBEMEE PCR 3 184R
Fig3 Amplification results of self-built 2-round PCR
using primers P12, P13 and P15
Lanes 1-3 are the agarose gel electrophoresis results of 2
rounds of PCR using primers P15, P12 and P13 for S1 samples,
respectively; lanes 4-6 are the agarose gel electrophoresis
results of 2 rounds of PCR using primers P15, P12 and P13
for S2 samples, respectively. The boxes are the gel cut area
for recovery. PCR: Polymerase chain reaction; M: DL2000

molecular weight marker.

WE WIS PCR (P13 514 K 50 uL s S i fA
ZJa, KPPk 5 FIE Ik HBV DNA 5% OBI Ifl
HHEAC AL (22.8 IU/mML ) . A2 (36.71U/mL) | A3

(53.51U/mL) . A4(30.5 IU/mL) 1 A5(28.6 IU/mL)
PEATHE 2L EIE . 255 anEl 4 R, 7291 000
bp M7 & 4 HH B R Ra (H SR A B
KANH 971 bp ), (HAAFSEEERES, B HI A0 I
[B15 PCR 48 7= 4, #E47 PCR =4 sa el 5. Ul
Jré5 52 BLAST HuXTH4°h HBV DNA S X HEH

bp M I 2 3 4 5

4 5GIE{X HBV DNA EMEFFAKEEWE
PCR #1 HBV DNA S EFAIIIFL R
Fig 4 Validation results of self-built 2-round PCR
amplification for HBV DNA S-gene from 5 serum
samples with lower-load HBV DNA
Lanes 1-5 are the agarose gel electrophoresis results of PCR
products for samples A1-AS, respectively. HBV: Hepatitis B
virus; PCR: Polymerase chain reaction; M: DL2000 molecular

weight marker.
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i 1% HBV DNA S X B [H i FEA H 45 8 i) HBV
DNA # 5 <30 IU/mL, H{K} 20.1 [U/mL.

3 3t 8

H A& A2 HBV e [ 5K, 7552
TAEP 2% 212 /A UL HBV I3 2 AR,
I HBsAg FIZ BRI 9 R IR (hepatitis B surface
antibody, HBsAb) [FJFff£7E. HBsAg [JIPE(H 5
HF4 e PR (hepatitis B e antibody, HBeAb ) PHTH: .
HBsAg B PE{H HBV DNA [HM: . A 2 BT 2 4% 0
U s P4, B 2R R 12 B 5k D HBsAg
ZERA -, XEME 2B WA S
HBV DNA S X JEPR 245, JLHE ‘@ P 75 4 o
5754 %" HBsAg M1 HBV DNA B4 1H Fi
OBI FL 4 WYA7 16X} HBV B I3 412 Wi 46 bR 9 46
DT A AR FHRAR, A XTI RSP £ U4 1) T B A1
AT IEIT S A A ok FOR R 4R
SR AT i OB 1 JiE PR 242 1 % [ HBV gk ifi
THF WA T R EZE IR, i HBV DNA S X
SEPRI 2 b 28 I B o

i F OBI IfiL ¥ " HBV DNA #} & 1R Ik, HBV
DNA S X 3 [H R Bt i K /INAT 35 680 bp, 2R JH# #iL
PCR i RARMEY" 1 H GEALIE— B W98 M i S IX
SR EEH R B, 6 D T 0 38 AR AR i e 34
[ 28 1> OBI Il V& FEAS#E 1T HBV DNA S X F [l
JEorHT, AN IIEFEA T 1 S KA KB
Bro AW YE R SCER Tz i B #E 5K PCR
%, XJE HAT OBI G JRFEZA HBV DNA S [X J: R4
B BT ZRA SCERNFRE Tz AT ) HBV
LR A B RURD C BUF A, AR T 3 X514
P1~P3 ] T 520 PCR, Ff XA AR Bl MR & . PCR
BRNIRZ . 51 IR RS A i T
Ak, SR, 6 B HBV DNA %k & 1 ifi 15 RE A< o

1% 2 |25 838 PCR 94 11y HBV DNA S [X F:[H 5 5
PEREFE S, 22 ) B Ik HBV DNA % & 4 1fi 35 #E 7
W I — B 1. 3 HriA R S PCR R K I
B ZAAAE LA R LA i (1) B9 2 PCR
KR & AR EC T2 BB 22 5%,
T2 HBV DNA #i (R F FRA e m] . AF
¢ o R v A B HBV DNA Rl ) &, A6 T B
A[% 10 IU/mL, REERR. Bk, AR
KR4y OBI IMLIEREA HBV DNA #i & <50 IU/mL,
AR KR4 SCHik H OB BEAG 5 28 i S IR, AT
HE P PCRY G, (2) AE#ITH PCR
51 Wi A REAR G5 b 2% & HBV 3 [H i) 22 F 7 A1,
AWFFE 5 BT EE A X B BRI C B4,
(3) KM 20 pL PCR S i 1A F it i H A2 K4
fR/b. % E%] =% 30 PCR 75 Z K PCR P 14, i
SN 43 B () EL S Ml R i, WO s
BIXE LA BRI [R) L, AR5 3 456 1] 1 =
B HBYV R AY AR X O ST 09 0o 55 FB 55 147,
3FIEM G, 4 5 m51Y), SLHE 12 %, 2
KL R2AE IR, % & 2] OB LI H HBV
DNA ¥ JEAIR, —%& PCRARMEY 14 s nl i 2 I )7 5k
R T BE AR AR B FE DNA B BT i, IR,
— %% PCR = WVE AR, i P AR [ 1 5 ) 1 i
T PCRY 4, LUKy & it WIRIRFEA S4 #
7~ ( HBV DNA #i it 147 IU/mL ) DNA {E it i
eI 12 XT3 i B R A A, 4l —48 PCR HUAY
514 P12, P13 AIPIS P3Gt H LR, HEFEHW
FLPRY B P, Tok i D RN AR A I
Ko @ P12, P13 FI P15 3 5%5 4% H—% PCR 4"
HE P EY I, 5 PCR IS, X P13 P i
R R B S R SR Rl . dkin, DL P13 a1,
X5 PCRP“YIBARKE . 51 1B JGREE
PCR N IR R AFEFAT TARAL, TR o e AR S0 2%
o DAEAESL I S5 E ) 22 5] 55 A HBV DNA %% &
FEATN 6 K2 = I FEAS HEF T HBV DNA S X JE[H]
P4, 6 FIRER AR 2T AT, 22 Ik HBV
DNA #; & FE A b 15 6 97 34 4 HBV DNA S [X 3
K, Hi{k HBV DNA #1Y 20.1 IU/mL, HPr
A PCR =¥ 2t M P sk, S~ T #r 7 B
HBV DNA 2 i 115 FEAR AR RIS T 1 1) JE A,
XTI AR 7 BIREAAZ R R F 5 R HBV DNA K
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