185 B 4k AN 3 Runx 3 2 PRl sk SR A8 18 4
L TART 9% B35 That i 4k (A5

I, AR, TR, AR, AER, mix, Z4 MER (RBSZE R RS AN NRER: AR
i 200233)

WE: BEY HiTRunx3E R KA B ZBAT % (chronic hepatitis B, CHB) 3% Th4i i /1L
S, Pk HANE R R pGC-FU-Runx3 5 [ 14 X} 18 9% 75 2k i pGC-FU 43 5l % 4429 5| CHB J8 2 41
JAMLCDA™ THHML, 43 B357E5 dIA s 720 B3, B ELISAKS I Th1 % 41 i Rl F IFN-y A Th2 7Y 41
A FIL-4 (0 k7K WedE R 975 difICD4" T, R F LR 58 S PCRET I [ 1 T-bet. GATA3
mRNARIEIEK T R O5pGC-FURH YL, pGC-FU-Runx3%% 420 Th1 B4 i X T TIFN-y ) 255
KPR TR (P =0.003) . @5pGC-FUR YA b, pGC-FU-Runx3%% JL2H Th2 B 21 g K] F-1L-4 £
FIBACFIRIEIC (P =0.007) . @5pGC-FUH LA L, pGC-FU-Runx3% L2 IFN-y/IL-4 1L {E W]
BHK (P=0.001) . @5pGC-FU YA L, pGC-FU-Runx3%4 44 T-bet. GATA3 mRNAFIFRIAEK
SPREEMEER (PY> 0.05) , {ApGC-FU-Runx3%% L2 T-bet/GATA3 LUAE A pGC-FUH; YL 2H B 2 38 K
(P=0.005) . £5if Runx3idF ik n] (£ FECHB & & Th1 B4R K1 1020, 005 Th2 AL 48 i P10 34
PEAFCHB 38 4N ML ThZH i 17 Th1 40 M 734k, § 3L Th1/Th2 P15 2 e -
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Effects of lentiviral vector-mediated Runx3 overexpression on Th cell differentiation in patients with
chronic hepatitis B
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ZANG Guo-qing (Department of Infectious Diseases, Shanghai Jiao Tong University Affiliated Sixth People's
Hospital, Shanghai 200233, China)

Abstract: Objective To investigate the effect of lentiviral vector-mediated Runx3 overexpression on Th cell
differentiation in patients with chronic hepatitis B (CHB). Methods Peripheral CD4" T cells derived from
29 CHB patients were transfected with the recombinant lentiviral vector (pGC-FU-Runx3) and the negative
control lentiviral vector (pGC-FU) , respectively. Then the cell culture supernatants and the CD4" T cells
were collected on the 5th day. The expression of Thl-type cytokine (IFN-y) and Th2-type cytokine (IL-4)
were measured by ELISA and the expression of T-bet and GATA3 mRNA were assayed by quantitative real-
time PCR. Results (DCompared with the pGC-FU transfected group, the expression of IFN-y in the pGC-
FU-Runx3 transfected group significantly increased (P = 0.003). @Compared with the pGC-FU transfected
group, the expression of IL-4 in the pGC-FU-Runx3 transfected group significantly decreased (P = 0.007).
(®Compared with the pGC-FU transfected group, the ratio of IFN-y/IL-4 in the pGC-FU-Runx3 transfected
group significantly increased (P = 0.001). @There was no difference in T-bet and GATA3 mRNA expression
between the pGC-FU transfected group and the pGC-FU-Runx3 transfected group (both P > 0.05). However,
compared with the pGC-FU transfected group, the ratio of T-bet/GATA3 in the pGC-FU-Runx3 transfected
group significantly increased (P = 0.005). Conclusions Runx3 overexpression can promote the secretion of
Thl-type cytokines and inhibit the secretion of Th2-type cytokines in CHB patients. It can also induce Th cell
differentiating into Thl cell lineage and improve the Th1/Th2 imbalance in CHB patients.
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CHF R (hepatitis B virus, HBV) &
Yo — N E AL B A RS, HBVIERGLE
80% ~90% 1] J1, Z F15% ~ 10% [ i\ 23 145 18
PEHBV#EAT &, BONEMERT % . FFRE1L A0 AT 41 A
R I fa NN . FEHB VRS0 R 1 )
PR, WIGHCD4" TN AEA R 40 i R 7 A T
S RThl . Th2Z8 40 W R, I (A Bk 52 i 41 g
R 7 X 2% 22 8] B P-4 . 9 9T ok AR M 2 B T R
(chronic hepatitis B, CHB) & &y Th4f g 4
IR ES, FEAEThL. Th240 i Az 32 W () 4 i
A7 Ee ) B 5 P47, Thi B9 4% B 2K AEHLAR
AR A R B A EE TR 40 (cytotoxic T
lymphocytes, CTL) FITh1AY4HA T PAAAG . B
INHBVIE YL EE 40, HBVE I RRES R0, 1M
Th2 B4 i A7~ ST 40 Th 1 40 i () G e v 25, AL
IEARRE K HERRHBV, SEHBVE MR 4Ry,
Rltt, 3% CHB & # Th1/Th2 k-4 & 697 CHB
— k[ REIRTE

T-bet (T-box expressed in T cells) J& T T-box
SR TR, & Th 20 F s 4 o 1 % 5% R
T, ETh14i b e 5 e tEE ™. GATA3
(GATA binding protein 3) J& T GATAR 5 [H T 5
R, TR & IR i BB RN T2
—o fETh24 M srfhid #EH, GATA3KFE |+t
FI1E ™. Runx3 (runt-related transcription factor
3) & — PR HIH B A, R T Runx % 5% K+ 5%
W EENARIEEAK. REMMRERE. kKR
iR R AR ™. ARunx33E KA T et
#1p36.1, FERF4KL67 kb, SEHE2MNEET. 64
AP F11290 bp T EEHE . Runx3 2 35
Thi i 7 1b B B G S DR 7, L mT DL i 386 55 T-bet
B T GATA3 [ 3G PE, {2 fCD4" T4H i [ Th1
KA1 A A

AT W 978 & B CHB & 3% 4 J i CD4 T 41 iy
Runx3 mRNA &K1 BAL T 20k B %
(acute hepatitis B, AHB) H& flfdFExt i, 1
AHB £ # 4ME IM.CD4" T4 it Runx3 mRNA ) F 1A
KPS T R, R A Runx37ECHB
PR AR AT RE ¥ T HEM/EH, CHBE#H
Runx3RiA 7K B AT B -5 H Thl/Th2 P o
{HRunx3it & X CHB & # 41 i 1 Th4 i 43 16 i 52
Wi G0 4] 1 ANTE 28 o ASHIF 788 pGC-FU-Runx3 5 20 8
BRI L YL CHB 41 A I CD4™ T40 i, B
ELISAKS I Th 17 48 ffg [Kl - IFN-y F1Th2 24 41 g K] 1
IL-4 /3R IE 7K, [ABS RF SE R S PCRAT I Th
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A AR I 1 % 3 DR T~ T-bet M1 Th2 40 Jifa 4 iF 1 2 57 [H
FGATA3 mRNARFRIEKF-LL T fFRunx31d 1A X}
CHBE 3 4ME M ThAi M 7 Az, itk — Dt
Runx37ECHB & Jp ALl HH ke 1) /6 FH B3 5 it

1 W&RERGE

1.1 AR A % 2011426 H 22012812 H R EBHZIH T
CHB&E#FH29%, HAaBH18%1, L1146, Fik
24~59%, FRJER (39.6 £17.3) %, LM E
20104F HH AR PR 22 s R o 2 o IR 5 4 2 3L )
HlEm (et 2 BT R B aTeR ) U, FEHERR LM
FF 285 8. NS B EE . EBFEE. B4
TRERIEGY, HERR B SR . M. BT
FIZET6/N H AR TR & (R’ Kl
VISPUREE A (B0 MRk e R 29 .

12 Fik

1.2.1 FELKRKH RosetteSeps £ ACD4'T
MM Piik (StemCella®)D , ANMEGHM 5 5
7 (StemCell’A @) , RPMI-1640 (GibcoZ
") , Dynabeads Human T-Activator CD3/CD28
(Invitrogen/Aa @) , pGC-FU-Runx3 5 2f 18 %55 &
A (Bl =/ME) , 1895 &8 ApGC-FU
(EWHIEEF A ARERAFD , AIFN-y,

IL-4 ELISAIRX % (R&D systems/A ) , HMRNA
REGR A& (InvitrogenA ) , EFRA &
(Promega/A#]) , %t E EPCRIRFA A (TaKaRa
ANED .

1.2.2 4ME ICD4" T4HAR 4> B T 5% 1F T K4ECHB
B FIK 10 mlE T2 PrseE s ImAS500 ul
RosetteSep & £ ACD4" T fiikiBR &0, 7R
5], ZHEWE20 min; FHEEAFIE2% FBSHIPBSH:
BRI SARIRS) s FR MR MR - Wk ER A 2 B
=20 I LI E 10 mlgbk B4 AR 20 38 ) b T 2% 12
AR ML AE N, = 351200 rpm 50020 min; I
B2 A7 T IR EL A I 5 L T 22 T ) AR £ 2 i
2 ISR £2% FBSIPBSIRA), 1200 rpm
2010 min, 3 BiE, HEERGEEMBLX, o
HASFICDA” TN a4l B IMCD4 ™ T4 4t
L F90%LL |,

1.2.3 189 B8R YL 4h A L CDA TN Y K i dE 21
(\JICD4 TZH B 4 10% FBSHIRPMI-1640%% 35 5414
AN E N2 x 10 (2 ml) , 4024508 5%
frh, AEFLINA25 ul Dynabeads Human T-Activator
CD3/CD28#130 U/ml rIL-2, & T37 C, 5% CO,4H
fBs FR A N B5 7524 h; pGC-FU-Runx3 2 20 1895 F¢ 4%,
PRFIUR Y CDA TN, AR 2 I B 40 i 10 &
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YL H (multiplicity of infection, MOD) fH; 1%
HEMOI = 50, pGC-FU-Runx3%% 42443 LM ApGC-
FU-Runx3 5 21 1897 85 /425 pl (1 x 10° TU/mD) ,
pGC-FU#E 4L 40 &£ iIn A\pGC-FUE % 75 #1425 ul
(1 x 10° TU/mD 5 FARFLIBIMANLIRE NS pg/
mlffjpolybrene, 7KF-J7 AT TR, A%k
FIFE IR G s K24FLEEFRE T37 C, 5% CO4H
M35 TR AR N kS 7%

1.2.4 ELISAK I 21 A K 7 R ik K1 4285975 d
[JCD4 TN M 3% 75 W1 b3 s S50 A4 41 i 8% 7% Wi
IR, MR, BELISARA & E = iR
30 min, Jf A CL P17 22 5 I 0 2 AR A B BT R AR
Zhs W BRE b A s LU RRORE (1) 77 V2 T M AN R4 B2 R b
e, IEEFL A 2 BN A DURE 5 RS R 94 E F be
S (100 wW/AL) , BHRORACEE R SAL, 37 CHF
H90 min, YeAR4k, FHIEACENT MFEFLH AL
MIEAHUE TAE (100 w/FL) , BRI E AT
ML, 37 CHFE60 min. Pek4ik, FIELLENT;
InkEFL N NBESE S TAEW (100 pl/4L) , #
W A B R S fL, 37 ‘CHFE 30 min, P4k,
FHEAREDT5 IOAEFL AR N R TAEW (100 pl/
LD, W37 CHF 20 min; MIFEFLHIIAZ IR
(100 W/l , BRI RMREHIRS), RAE
RIZI I 5450 nmAbWROERE s ehlbrdEfh 2k, T AF
WA R BE

1.2.5 51t 56 i iR#ENCBI GenBank A i A
T-bet. GATA3ZEHYmtS X /751, CAGAPDHZE[H A
W2, B HPrimer Premier 5.03xfF % 541, 5l
VI Eig A AN TR ARG A R AF S K.
T-bet FJi%# 5] #5-TCCTACCCAACCAGTATC-3";
T-bet 751 #5-GAAACTCAGCCTCATAGC-3';
GATA3 |35 15-AGATGGCACGGGACACTAC-3';
GATA3 5] #)5'-CTGACAGTTCGCACAGGAC-3';
GAPDH HJi#5]415-GCACCGTCAAGGCTGAGAAC-3';
GAPDH %51 4)5-GCCTTCTCCATGGTGGTGAA-3',
1.2.6 B RNAFRE S 5% A licDNA ISR 775 d
FICD4" THH i #E 4T M RNAFEHL . #% [ Invitrogen
2 F) IS RN A$E BRI & 150 B 15 347 B AR $2 B
RNA; % Promega /A 7] 1 ) % 15057 5 156 B 534
TN RO B icDNA . M 264 (20 plfz ik
%) : 42 CH¥E60 min, 70 ‘CKi%10 min. -80 C
PRAF#H

1.2.7 SEist € B PCRAS M T-bet mRNA 1A 7K 7 ABI
7500 PCRAX bt 47 SERY & FPCREZIM, 4% i Takara
2] 5 E EPCREGH & U Hib AT 4, n

cDNAM3NEFE . PCRMAAZR: SYBR Premix Ex
Taq 12.5 pl, B RIETI4%0.5 pl, cDNARHR1.0 pl,
ddH,O 10.5 pl. PCR N 4644 5481495 °C 5 min,
P95 °C 10's, JBK60 °C 20's, ZEfHT72 °C 20, 3t
40MIEFE . PCRAGIN G5 R J b4 48 i 28 3E 47 0 #r, 3
NEGEHCFRICHETHE,  FEX Y 16 1 PCR ™)
F AT 0T o 2229 S T-bet mRNAFIAH
X RIEIK T
1.2.8 52 2 EPCRAGMGATA3 mRNA R IAKF 5L
Wik 5P 1.2.7,
1.3 %oit 3428 R HSPSS 16.04 1T #4740 47,
THEER B EE (7 £5) F£or, dEEE
KL, P <0.05HZERE G E L.
245R
2.1 pGC-FU-Runx3 % 281% # & H AR CHB & #
Thl. Th2#% 4mjt R F & A K-F a9 %
2.1.1 pGC-FU-Runx3# Je41CD4" THI 1% 7% L35
IFN-y[#) 3835 KB pGC-FURL YL 40 B B i (P =
0.003) , WHE1.
2.1.2 pGC-FU-Runx3#£ YL ZHCD4" TNk 77 b
T IL-4 )2 1k K F 5 pGC-FUHE Ye 2 B B [AAK (P =
0.007) , WE2.
2.1.3 pGC-FU-Runx3 %% 420 Th1 2 4 jfd [K] +IFN-y 55
Th2 74 4 g K F-IL-4 ) LB IFN-y/IL-43pGC-FU#%
Gl BRIk (P=0.001) , JLE3.
2.2 pGC-FU-Runx3 & 281% # & H AR CHB & #
T-bet. GATA3 mRNA& A 69 % 7h
2.2.1 pGC-FU-Runx3#% 420 T-bet mRNA ft] 1% 7K *F-
HpGC-FUH LA LR EMNZ R (P > 0.05) , I
K4,
2.2.2 pGC-FU-Runx3%: Jx 4 GATA3 mRNA [ ik 7K
FEpGC-FUR A LR ZEEZR (P > 0.05) ,
PSR
2.2.3 pGC-FU-Runx3#% J+ A T-bet/ GATA3 LA 4%
pGC-FU#E L4 B L3k (P=0.005) W.IH6.
31ie

Thl. Th240 73 AR AS B FAR B2 8] -1l
FENVRTTHBV [ 58 B 2 rp ot 45 =1 28 g /R U
Maini &7 R B EE [ IR PEHBV G 3 22 41
G S L EE S, AR -2 A Th1 &Y, Tfite i
HBV & 4% 20 i 4 9% S AR 55 500 AS Y, A4 o0 7%
AR5, AR T 2 NTh2AL . Penna: "t
FLRILTh1 B4 i PR 7 7T 3 Rl AR B i 453405, (E3L
EAHBI WK S #2 v #5 7 EEZM/EH . Akpolat
SRR 5T % DUHB VR B2 e 7 1A A 41 g G e 28 78 17
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E 1 pGC-FU-Runx3 #3405 pGC-FU %540 CD4" T 44 E 2 pGC-FU-Runx3 %405 pGC-FU #3440 CD4" T 48
BtE S _E5E IFN-y FIAKE ("P=0.003) BtE SR B3 IL-4 FIAKTE (FP=0.007)

* %

IFN-y/IL-4

T-bet mRNA expression
o
o ~
o a

o
N
3

pGC-FU pGC-FU-Runx3 pGC-FU pGC-FU-Runx3

3 pGC-FU-Runx3 $ ¥4 5 pGC-FU 46 %+4H CD4'T 4H [ 4 pGC-FU-Runx3 #3485 pGC-FU %% L4051 &
Bt 35 55 IFN-y/IL-4 tbfE C"P=0.001) CD4' T ZHAf T-bet mRNA FKiAKFE (NS: EHIHFER)

NS

o
T-bet/GATA-3
o o o
iN o o) N

GATA-3 mRNA expression
o
¥

o

pGC-FU pGC-FU-Runx3 PGC-FU pGC-FU-Runx3

[# 5 pGC-FU-Runx3 %40 5 pGC-FU £ 4L4A 5N E & 6 pGC-FU-Runx3 3405 pGC-FU %3484 E M
CD4" T 418 GATA3 mRNA FiAKFE (NS: G HER CD4" T 401 T-bet/GATA3 EE{E (7P =0.005)
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Th2ffiks, FEBEIL-4f( K& 4. MaruyamaZ:?
IF 5T R B Th2 40 i fe FL A i 5 7~ S HBV R R 2R
%o BrooksZ B 9% & INCHB H % 44 N ££4£ Th1/Th2
P VAT, ThIgHM [ BAS 2, Thl R G v 2% R i
Th2 R G e 25 ruidt . Rk, Th1/Th2/2& 75747 2 4L
PRBE A AEE B HBV H e e HBV IR 4L Fill 5 5 7 1)
ThAH B A N AL 52 Z Fh R R 2, =) 36
RS Al AR P RE A . PURSRASRIIREE . PR
PERAMRAL PrRRS s T IVER . SR R
BORIOVE R . LTS 50, Hodh R s e s gn
it IR - 35 IR 6 54 A2 B M ThZi i /0 AL I S8 [T 25 . Th
) B 0 AR S P 2 S IR T 5| R A S 4 IR 7 2 R
Jutt i IR IRl B B IE R R B RS E R,
TEAH N A R TR R, A RO B AR T,
M 4EFFTh O MERE 7Y, 315 Tham g oL
Runx3/&CD4 T4 i 53 it 72 Hp 1 2 1 % 5 [
T, AT LA Thai B 19 40 461" Runx37E Th1 4
it 7 4 T-bet B 422 8% (8] #2155 5 9 5 T-bet I [F {2 #E Th1
AR 2310, Th14HHIFN-y )k &2 Ak FIT4 5L R 1)
UUER 75 B T-bet A Runx3 (i 3L A1 . #E Runx3 4k
JHIThIZ e, TEN-yf =28 B /b, AR IL-2
B 7= A R Sk D . T-bets L FL N IFN-y % ik f 1 55
MFE SRR T, {HIFN-yi KE R IA T ERunx3 12
5, T-betF1Runx3 ¥} A1 F w] 2 {5 Th 1 40 i 7= AF 5
KEMIFN-y", Runx3 5 T-betn] fi LLAH 7] 1F &
TVEH BIMLE S 5 Th1 40 i R € . Th24ijig
HRER IARunx3, BIEZETh240 AR AL RS,
Runx3 -t 7] DL i IFN-y ¥ Z 3% FF I TL-4 1 21k
TERunx3E R I Th24H g, T-betANRe M| IL-4 1) 7=
A2, {HT-betFRunx3 B A1 FH A 56 2 3 0 IL-4 17~
A, T-betFNRunx3 H 2 i TL-40 5 i i s R 1)
AETh1 40/ 4k b, Runx3 1) €55 A FE 7
FT-betf12 5", T-betHi (I Th4H i B {4 7 Th1 41
WA AL BS54, Runx3 ()R 3E A B2 F .
T A o 300 2 S35 7 AR AAOK T-bet i S HE N IE7E 01k
B Th240 fg HF 1T 5 S Runx3 %18 . 7ERunx3 5t %k
FITh1Z4H i, T-betfe#f 1B 5% T, MR RIA
Runx3 I Th2 40 i A BE 1R S T-bett 1L, B HRunx3
BRI T-bet () ik K, X 5 AHT F il it 18
B AR Runx3 3 K % 5 NCHB & 3% 4 ICD4'T
4 B )5 T-bet3R 1A 7K - TG B 5 AR 0 [ 45 S AH — 35
Runx3i4 1] 5 GATA3 A B 52 I 98 55 GATA3
SHIFN-y, IL-4F 1A 520", Runx3 a] DL i 41
il GATA3 DNA 45 A3 14 11 96k 55 GATA3 [1) 5 55 %

P, X ARunx3 5 T-bethH H 52 mi I 34 58 T-bet (1) #%
SRR HEAN MY, R 3 R T R A Runx3 g2
ff1CDA4" THH 1 Th1 40 B 504k, [F] B2 2 IFN-y 1)
Rk, MHIIL-4F3RIE, F R IETh240 i (1) G2 B
ZU ) Runx33d FRIA A AE A 2 LM GATA3 [ ik K
o IR AR5 A TR I 2 R MO Runx 3 2% R 7%
5 NCHB &% 4N E M.CD4 T4H i J5 GATA3 # ik /K
TC B AR 25 FAH — 2

AT 5 K 12 5 55 8K Rk B G2 CHB & 35 41 A 1
CD4'T4HMu, N FELISAK I Th1 %4 ff K] FIFN-y
FAITh2 B 40 ffa (Kl F1L-4 11 3R 1A K F,  H R IFN-y/
TL-4 L AR AE A S B Th 1/ Th2 480 o G J25 |37 25 855 55 (1) §
bo 4555 RpGC-FU-Runx3%4 Y20 Th1 #L41 fu A 1
IFN-y #2215 7K F 5 pGC-FUR YL 2H B & 7t 5, Th2
T2 PR T IL-4 1 3R I8 K P pGC-FU R e 240 1 i
B, pGC-FU-Runx3 %% 4L 2HIFN-y/IL4 LU FA & &
TpGC-FUEYL2H . [F]iT B St g S PCREZ M Th
Y FL R I 12k % 5 DR 1~ T-bet F1 Th2 40 Jif 4 £iF 1 7 57 [
TGATA3 mRNA[HRIEKF, I RKHT-bet/GATA3
EUAE A A S L Th 1/ Th2 40 i 5 5% P47 (K Fe b o 45
5 RpGC-FU-Runx3 5 e 4 5 pGC-FU%: Ye 4 T-bet.
GATA3 mRNAFRIAKFILEEMEZR, (HpGC-
FU-Runx3%% 420 T-bet/ GATA3 LU A# B & = FpGC-FU
Hgudl . kiR RRunx3 A) 2 5 iE 4 CHB & ¥ 40 &
I ThH A 1 43 A0 AN 40 i 57 19 293« Runx3 3 3Rk
Al CHB & % Th1 B4 20 g K] 7 ¥ 70 Wb, $1 Th2
Y20 B ER 1 1 43 3, (28 CHB & 3% 41 Ji if Th4H
MM Th140 53 4t, (8 H Thl/Th2 K715 2 i
1M CHB i 2 Th1 24 41 g 60 7% (138 5 A K TFHBV KIS
238

{HRunx3 i 2318 45 CHB & 3 b Ji 1L Th4l fg
A3 AR R RLHI AT B8 AS 2 8 i B R T R S R T
T-bet. GATA3[PFRIEKF-HKSLHLH . Runx3 5 T-bet
P FAE I LA T-bet 1) % 5635 1%, [FIB 1~ I GATA3
) 8 ST T A A HL U T CHB H 3 41 J L Th i 4y
1 BIE FAWLE 2 — . {HRunx3 & 75 7 8 ik Ho g 4%
XFCHB 235 4 J& 1L Tha i (1) 734 7= A2 5 i i A A adk
— P9

&% vt
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