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Relationship between STING gene expression and HBYV DNA load in pe-

ripheral blood mononuclear cells of patients with chronic hepatitis B

YANG Xiao-yan, ZHANG Ping-an, NIU Zhi-li , WANG Fang-ping (Renmin Hospital of Wu-
han University , Wuhan 430060, China)

[Abstract] Objective To detect mRNA expression of stimulator of interferon genes (STING)and type I interfer-
ons(IFN-a and IFN-B) in peripheral blood mononuclear cells(PBMCs) of patients with chronic hepatitis BC(CHB) ,
and evaluate its correlation with hepatitis B virus load. Methods 88 untreated CHB patients (CHB group) and 74
healthy persons (control group) who performed physical examination were chosen from Renmin Hospital of Wuhan
University during the same period between February 2016 and February 2017. Expressions of mRNA of STING,
IFN-a, and IFN-B8 were detected by quantitative real-time polymerase chain reaction (PCR) , their relative expression
values were obtained by 222" method, results were statistically analyzed. Results The expression of STING, IFN-q,
and IFN-8 mRNA in peripheral blood of CHB patients were 2. 95, 3. 14, and 2. 01 folds of healthy controls respective-
ly, differences were statistically significant( t = — 4,72, — 3. 41, — 2. 31, respectively, all P<C0.05). STING relative
expression in patients with HBV DNA load<C10* IU/mL was 2. 98, 3. 76, and 3. 97 folds of patients with HBV
DNA load 10* = 10° TU/mL, 10° = 10° IU/mL, and>10° TU/mL, respectively(P<C0. 05). mRNA expressions of
STING in CHB patients were positively correlated with that of IFN-o and IFN-8 mRNA (r = 0. 475, 0. 503,
respectively, both P<C0.05). Conclusion The expression of STING increased in patients with CHB, high expres-
sion of STING impacted the replication of HBV.
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KRR SEERS . AR R R TR
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VERIMLE , Fe AT 2 T CHB 2 % 40 & 1M 24 4% 40
il SITNG #3235, A 2 HBV DNA & §il1F & . B4k
HWT .

patterns,

1 WRE57FE

1.1 BFZ A% E$% 2016 4E 2 H—2017 4 2 A
TERBUR 2 N R Be e BT A Be i) CHB

chronic hepatitis B; stimulator of interferon gene; viral load; interferon type 1
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88 {2y CHB 4, Horb I3 ¥ 42 ], Ltk 46 )5 4 1
18~83 %, F- ¥ (54 £15) % ; CHB 2 Wi 1% & (18
PEZBITF 46 B VA 48 B (2015 4E 5 357 J5O )00, B A
HAEABEHT 6 A H A &5 AT A0 B 53R 97, HEBR
Ay v s 2 Y B B R R GUB L oAl R ™
P SR G PR . S R) R e B R AT A 7
et FE e L 3 74 451 Dy ok BRZH L b 5 M 35 ], Lok
39 i s 4R 20~85 %, 1 (56 £15) %, AR E
P e 46 B 22 51 25 UE BT AT BT 50 X G2 1 26 58 1% [
B2

1.2 EERXAHMNE Trizol fl SYBR Premix Ex
Taq II Wy § TaKaRa 2 &), 2 ¥ 57 & Thermo
Scientific g B 2~ 7. RNA ¥ B € % H Thermo
Scientific 2 &) 43566 B 31 NanoDrop 2000, PCR
M B Applied Biosystem Inc 2y &) 4 7=, 56 G 5E
H# PCR {¥ LighterCycler1. 2 |1 % & 4 7*, HBV
DNA 5 8 48 32t A5 D0 1 B LR A9 LR AR A
A AT AY 28 Ry B I LC480 ., 52 B 3o 2 ™ 4% $i 15 741
LB A3 AT R 4 s HBV-DNA g &t S IR A ) FR
5X10° TU/mL, & SR il e s Bl o 1 X107 ~1 %
107 TU/mL,

1.3 BER 7 &k

131 glapidt AL E ESL AR E BT
> (National Center of Biotechnology Information,
NCBD W 3 o 42 fit ff§ STING mRNA J3 51 Al
BLAST i#fr5l¥deit . Wk 1. FrA syl m B
eRL RO R A A& . PCR 973 7 W) i1 1%
fifk ity 24 0 L — 30N M B M R UK 25 R B OR B I R
H—JF H H AR R B 4 B 5 P BT R R —
L RW G R R SR . LR 1~2,

£ 1 STING.F#ZEHKE GAPDH ®:H M L FiEs 4

Table 1 Upstream and downstream primers of STING, interferon genes, and GAPDH gene
ERIE- Y5 FUEsI (57 -3 TEGIHGT =37 K (bp)
STING(NM_001301738. 1) CACATCCACTCCAGGTACC CATTTGGGAGGGAGTAGTAGAA 121
IFN-(NM_002176.2) TGATCTCCCTGAGACCCACA AGCAGGGGTGAGAGTCTTTGA 591
IFN-B(NM_002176. 2) AGTAGGCGACACTGTTCGTG TGCTCATGAGTTTTCCCCTGG 446
GAPDH(NM_002046.5) AACGGATTTGGTCGTATTGG AGATGATGACCCTTTTGGCT 340
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Figure 1

bp M IFN-o  IFN-B  STING GAPDH

2 000

1 000
750
500

250

100

M bR Sr 7 i
2 STING.TFTHt £ & GAPDH #:[H PCR F= ¥yt ik
H K 5]
Figure 2

Gel electrophoresis map of PCR products of
STING, interferon genes, and GAPDH gene

1.3.2 mRNA R B fr# 8 %  RENA VRIS
ZMEFIK I 2 mL T EDTA HU&Ea b, ™ i i fi ik
R U = TS S IS o = N (1 S 721 =
0 M A mRNA @ 482 BCR ) Trizol 3. B7 3K 18
RNA {4l fF 35k % A260 nm/A280 nm>1. 8, ik
AT B S i B 11 p RNA BRI MA 1 pL oligo
2 YIRS 5 BERT 50 .65 C I # 5 min, 7K 0 A
R N R &4 pL Reaction Buffer,2 uL Mix,
1 pL R pL RT. W& R :42°C 60 min,72°C
10 min. 4 CL#77 . 521 cDNA P24 8 F — 20 C
.

1.3.3 %tz &PCRAM KMNIERA1 pL cD-
NA, % 1 L EFHE5197.10 uL SYBR Premix Ex Taq
11,0, 4 L. ROX 11,7, 6 pL ddH, O, S A& LK 20 ul,
P IG5 5 A (STING, TFN-o IFN-,

Melting curves of STING, interferon genes, and GAPDH gene primers

GAPDH \NZ5: D I S A3 R P 94 C 30 s,
5P 94°C 20 s,3B A 60°C 20 s, ZEff 72°C 35 s,PCR
HEAT 50 A8 BF L %5 A il 4 S5 95 C 15 5,60 C
1 min,95°C15 s, % CHC 41 flfi R4l 4 4~ H 1k 3
mRNA ()25 RK F AR =ik & ACT #E47 L EL
ACt=Ctpg — Ctygs "o §7 3 BOR B IE - A 52 5 X
4 I H (STING, IFN-o, IFN-3, GAPDH) # 1§
T 0 fERBE R S RS, HI BRI F N 2 i ]
PREFORM /N T 5%, HAE 98% ~102% Z 6], 1]
PAIA N 3 38 203 RUAH 455>, STING T4 % 3%
N M GAPDH J: RS20 ¢ 6 5 2 PCR 4 14 i £k
LI 3,

ARn

(EE

3 STING.FH## %KMKk GAPDH 3 [ % ) & & PCR

T4 i £k
Figure 3 Real-time fluorescence quantitative PCR amplifica-
tion curves of STING, interferon genes, and

GAPDH gene
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1.4 it F4a i PCR I E 45 3R 228
e AT A B SR A IG 45 B B SRR NS B
HiY Ct fH., HMIKE STING, IFN-« fil IFN-8
mRNAT FiEELL x+5 Fn. B SPSS 20. 0 #%
PEHEAT SR 53 AL 1] L AR AT ¢ A 3 o A OGPk
3B 8 A Pearson A PERL K, L P<<0. 05 2 57
A Gt E L

2.1 —f A CHB 415X 41 41 58 % 2 7
PR G L AR R ] ) LR 25 S R g L (e =
0.027,P>0.05) , M7 P Re 46 bp K14 2 R 2 5
HMEAST) WAMRAZEEBI(ALT) LK. 2
SE G X Ay BN 52.530,49. 430,14 P
<0.01), W3 2,

F® 2 CHB 50 A — e HER A
Table 2 Comparison of general data between CHB group

and control group

PR AEHY AST(mmol/L, ALT(mmol/L,
ZH I 14
S T T Ty
CHB4] 88  42(47.72)  53.50£14.79 50.01£35.10 57.13+39.84
XTHRZH 74 35(47.30) 55.61+14.88 18.35+7.28 22.57+4.77
t/y - 0.003 - 0.901 51,530 49, 430
P - 0. 956 0. 684 0. 001 0. 001
2.2 CHB#AAs+m 40 STING Z-F#HE A H mR-
NA Rk Zagrbi SEBREXTMAHML . CHB 41 &

# STING.IFN-a, IFN-8 ik 5 ¥ L, 45 51 2 fil
FEXS BRI 2. 95.3. 14,2, 01 fff, Z R A G it ¥ &
M, W3,

£ 3 CHBHMMIEY STING KT EHFFE mRNA £ ik
WG
Table 3 Comparison of STING and interferon mRNA expres-

sion between CHB group and control group (x % s)

15 P : F R A X 2 35

STING IFN-o IFN-R
CHB 41 88 8.97+1.95 9.04£3.13 9.14+2. 74
Xf HR 2 74 10.53£2.15  10.69+2.98 10.15+2.82
AACt -1.56 -1.65 1.01
27 2aC 2.95 3.14 2.01
t —4.72 —-3.41 -2.31
P <<0.01 <0.01 <<0. 05

2.3 R F HBV DNA # % CHB & # STING %
FHhEFABE KA T M CHB BHKEN

HBV DNA i 8 2 &2t (19 A [5] 4% H 43 Jy HBV DNA
<10*TU/mL 24 .,10* ~IU/mL 24 .10° ~1U/mL 4H
A=>10°TU/mL 4, s Fl J7 22 70 B 460 30 0 20 1) 22 5+
iR BoR WA AW HBV DNA # &1y CHB & %
STINGERIE A ER HERASITFE L (P =
0.01); PU4H A [7] HBV DNA # # ) CHB & #
IFNSERBAZR . HER AR E X (P =
0.048), W £ 4, @ 2 SNK ki 5 % A [f] HBV
DNA ## CHB 835 STING 5 [H K3k & i k47
W e, 45 SR % B, HBV DNA<<10*1U/mL 4]
B 5 HA = A STING J A 325 1 5
4372 HBV DNA 10* ~TU/mL 41 .10° ~TU/mL 41 .
>10°TU/mL 411y 2. 98.3. 76.3. 97 %, 22 %A 4 it
2 Y (P<<0.05),

* 4 AR HBV DNA #%1& CHB 3 STING F ik a [ [
BT+
Table 4 Comparison of STING expression among CHB

patients with various HBV DNA loads (x £ s)

HBV DNA 2 P Jik R AH X 22 35 i
#(IU/mL) STING IFN-« IFN-B
<10t 41 21 7.57+1.83  8.40%3.43  8.30%2.51
104 ~24 18  9.14%1.77  8.97+3.30  8.85%3.19
105~41 24  9.47+1.73  10.14+2,58 10.42%1.95
>106 4] 25  9.56+£1.87  9.04%3.13  8.83%2 945
¥ 5.79 1. 49 2.75
P 0.01 0.223 0. 048

2.4 CHB &% STING 225 FHhEZLAH k&
F % HBV DNA & & &4 %% CHB B2 #%
STING mRNA # ik £ 5 IFN-q #l IFN-3 mRNA
Pk R IEARE G E4 510 0. 475 1 0. 503, P Al
¥1<<0. 05), 5 HBV DNA # & 2 55 M &k (r =
0.333,P<<0.05),

3 itig

IE6] A H 9  NAAHRARD g I 2k ) R e i 55— 1
Bl £k, al i i PRRs K 240 300 A [8] 9 50 5L I s
W S AT I dR 2 A L TEIN AT H At 40 i Y 5
B ol s o 1k 2 P 0F AR {2280 A S AR K
T 5 b 52 i SRR % 1Y) e 2% 45 )y o [R) IRE A A 3 N PE B
FERIEEA-" . STING J& DNA & J 8% 3 5 3 — i
F &2 & B (cyclic guanosine monophosphate-aden-
osine monophosphate synthase, cGAS) fil RNA &
By N M8 R % 5 JE H (retinoic acid-inducible
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gene I, RIG-D T ifff /) 41 L 1% 5 S0 v i 157 2 26 11
HA G 0005 514 S0 6 mT LB 2 F AR .
HBV Ji 8 5 [ 4 4 K 24 3. 2 kb, 3843 XUE #00R
DNA, H 7 45 32 0 P9 0] DL &% A5 Sy 08 5E (14 2640 | 141
B VR DNA 43 7, I A Sy 455 4 B 53t H i ik 1 4
RNA (pregenomic RNA, pgRNA) F1 H s mRNA,
AR IFIE S HBV & il 1 32 2235047 {3 52 A Ak 51 8
I BT PAAS I 3] HBY DNA, HBV 3@ % 8k h
R RROE R B . O AE HBV L9 B 2R 0
[ e I AR 55 B B ORAEAE, I AR T
Gk R Ge m AR LA G 2] HBV H 5 7 T DL 3= gl
i B 3k S S B A R BT L SE PR L Bl A B ST
F W], HBV B w40 RNA R H A oth 19 254K
DNA (relaxed circular DNA, reDNA), 1] 43 5 %
RIG-T1 F1 STING R0 . R e KA pefs 5
H 0 BOE PT S TEN L& JE 40l HBY & . 5 —
T3 TH 8Ok 8 22 I U5 2% B A 6] 19 HBV 2 3 A
HBV 35 #5001 1T DL f 25 Fh AL i 358 5% 56 R e (5
5, U RIG-1, Toll ¥t %2 {& 3 ( Toll-like receptor,
TLR3) #1 STING #9551 . HBV i 5 1
miR146a A # 5] T 48 RIG-1, M 0 9 55 IFN 7=
AT, HBV X & A SRR PR 55 5 H E (mi-
tochondrial antiviral signaling, MAVS)fHHAEM , P
T H w4 RNA @ efif 3(DDX3) 5 TANK 454 i#%
fitg 1(TBKDMZ54, LAl RIG-T A3/ T 8 IFN
N R (s

AT AR B . cGAS-STING i % 1) ¥4 0%
LA B T IEl 8 HBV 2. cGAS &40 i ds-
DNA Ji&3Z %% , 7] 45 & 40 i 5 i DNA £ {b 5 E
B cGAMP, cGAMP f84 %0 i % STING. i 1fi %
5 T 1AL IEN A sl S Hii #8300 . i T HBV &
HI ] A] 7= A4 dsDNA Il ssDNA, [ i, STING
25 HBV & {fil v (8] 44 (9 32 5] F1 HBV 3% Bk (9 9
R ARBESE & B, CHB 21 5 3% 5 {d BE % IR 41 41
H#g, H STING Fik i &3 £ 1, H#E HBV DNA
AL R F RN . H STING £kt &1 21,
55 Liu G822 B4R 1 40 ff 52 55 K /N B 3l 9 52 56 v i)
gE R — 5, Q5 BE 23R 19 STING A6 4K 41 F 4 py 24
AIIE] HBV 0y & 6, 1 HLBR 1 [ A S N 4b
STING 38 35 HL A %t HBV fy 3& I 1k % 9258 10 .
[ A BF 5% o i % B, STING Ry AH X £kt 5
IFNa IFNB #6355 IEA ¢, 5 R i = A 6
STING 5T # &= HEH W7 .

25 1Tk ,STING ZEHLIAHL HBV 6 fij 2

KAEE BB B TA R NAREARRAR. LT
STING it HBV Jg 3¢ i 1 DI AL ] i o5 #E — 28 WF 52
Wik, X T STING 4§ 1[5 G 58 W 45 I8 A i 58
5 AT DAk — 25 4 1 o ik OB i 3 AT SR Y BIL
il I 9 HBV B if 7 42 OB (1 18 3 A B A
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