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Abstract

AIM: To evaluate the proportion of
CD4'CD25" regulatory T cells (Tregs) in the
immunopathogenesis of patients with chronic
hepatitis B (CHB), and to evaluate their potential
application in CHB immunotherapy.

METHODS: Peripheral blood mononuclear cells
(PBMCs) of 34 patients with CHB and 18 healthy
donors were evaluated for the CD4'CD25" Treg
phenotype and the proportion of CD4"'CD25"
Tregs as a percentage of the total number of
CD4" cells using flow cytometry with triple-col-
or/fourth-color staining. CD4"CD25" Tregs were
isolated from CHB patients by magnetic beads.
Then PBMCs of Treg-depleted and non-Treg-
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depleted CHB patients were stimulated with
HBV corel8-27 peptide. The percentage of HBV
corel8-27-specific cytotoxic lymphocytes (CTLs)
and interferon (IFN)-y-secreting CTLs was de-
termined in PBMCs of Treg-depleted and non-
Treg-depleted CHB patients by HLA-pentamer
and Elispot (enzyme-linked immunospot assay)
analysis.

RESULTS: The percentage of CD4"CD25" Tregs
in CHB patients was reflected by detecting the
proportion of CD4*CD127°CD25"™™ Tregs (4.40%
+2.11%) and CD4"CD25"CD45RO"CTLA4"
Tregs (3.78% = 1.87%), which were sig-
nificantly higher than the proportion of
CD4'CD127°CD25" ™ Tregs (2.11% + 1.26%) and
CD4'CD25"CD45RO"CTLA4" Tregs (1.58% +
0.76%) in healthy donors (P < 0.01). The frequen-
cy and IFN-y-secreting spots of NY-ESO-1-
specific CD8" T cells was higher in CD4"CD25"-
depleted PBMCs from CHB patients than in the
total PBMC population of all patients tested
(0.94% = 0.38%, 26 =13 vs 0.20% * 0.18%, 119£30,
t=5.25,1=9.886, P < 0.01).

CONCLUSION: The proportion of CD4"CD25"
Tregs in CHB patients seems to be greater than
that in healthy donors. The elimination of Tregs
can significantly improve the anti-viral CTL
responses in CHB patients, compared with
stimulation with HBV core18-27 peptide alone.
This may contribute to immunotherapy in CHB
patients.
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ik KR EIIm AL ST 69 CHB B %344
Fof B 5t BB 1845 S JB) s 3 A~ A% 2m el (peripheral
blood mononuclear cell, PBMC)AFA, A=
&/ &R Xk xPBMC ¥ CD4'CD25”
Tregty 9 £ Bk & 4 F A AR BAT 547, FHF)
BB AR 4 ik X R CHBE FPBMCY #)
CD4'CD25" Treg, % #| VAMHC-fk- & B AK ik o
B B 3t &, 7 2 % (enzyme-linked immunospot
assay, Elispot)#MHBYV corel8-2740/7 Ak
Rl # 9 SHBVAF FHe9CTL(cytotoxic T
lymphocyte) 3l & &9 7+ 2 VA ZIFN-y 84 4~k

SR CHBE A A P CD4'CD25"
CD45RO'CTLA4" T o vhA &
CD4'CD127"°CD25" ™ TempaBEpr ECD4™ T
P AR Yo 5 4 AT BB AR L ¥ A B B A
(3.78%+1.87%, 4.40%+2.11% vs 1.58%
+0.76%, 2.11%+1.26%; t = 4.86, t = 5.96;
P<0.01)%(%HCHB%# ¥ CD4'CD25" Tregh,
4 FHECTLAY IR F VAR H 4 3L IFN-y#g 340 5
AFHak L2 % EiA(0.94%+0.38%, 26
+13 vs 0.20%=+0.18%, 119+30; £ = 5.25, =
9.886; P<0.01).
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B, Tregdl i L HECD4"CD25" Tregdil iy, 7F
N U 3 99 o (0 4 32 8 13 DOGER. H ai
N HCD4"CD25" Tregt i wl LA il JHF I 48 %
(1) 5 e B 3 G JHF 40 B 52 3] G e Tt . {H 2 Y
CD4'CD25" TregliX Al {75 & A=HB VL
HC V&G S H I & A28, i T-CD4'CD25”
Tregfll T HUABHBVELHCV K Hi 8 4 )
I RIBE T, WA A e 5 B0 2 I e (R R4 LA
T fil g (2 B . HB VB 1 43 ) 5 s S R 10
CDS8" TN T 41 B HET A M (cytotoxic T

YRR, MR Treg R E = 1 £ H ol #ik
CD4" TNHuFICDS" T4 a1 AL 38 5 A 40 Ha A
T3 Wb, AT 6 M AL AA BT 6 G G 88 25 11
A, SEURGE R H A AME R TEHB VIR
Y ZThCD4A'CD25" TregfWIFTh, wf Ttk
HB V&Y 41 i il CD4'CD25" Tregdil ML)
Hel & 75 T A — 30, HXFFCD4"CD25"
Treg4il RIS VEHB VI G 58 e K L
Y K 2B CD4'CD25" Tregdil i J5 /& 75 R A 4k
HRHB VLIRS S I HTHBV %% N2 WA
SE. N T HRE DI PR ), BRAT RO T 34451
CHBEH 4N MK 2 41CD4'CD25" Tregh 7+
PEFRICH AR T ICD4'CD25" Treg 41 i
BEATHRUE, [R#9Y CHB & Z fF A CD4"CD25"
TreglfIA4h 2B e 5 1 SR CHB A U 2 )%
IR RE .

1 SRIRE

1.1 #4t CHBE #3441, 12 Wi 545 520054 1l &
1 gk SR RBiGIEm ) . B PR
41(27-69)%/, A H AL ELISA T iEAIHB YV
%2~ Fr&: HBsAg, HBsAb, HBeAg, HBeAb,
HBcAb, %% E HPCRTIZAINMHBY DNA
JKF(5.4X10%-2.1 X 10° copies/mL). fEFHCYV,
HAV, HDV, HEVI&#L, 153 mok A #:52 1d bii
BEVAYT . fHEEERT IR 1841 A il ek ol 3, B A 4R
B A% B ML bR AR R WC B S AR A5 55 8 A R R
I Gy A NP i s . Byt ACD4-PerCP-
Cy5.5, CD45RO-APC, CD25-FITC, CTLA-4-PE,
CD45RA-PE, HLA-DR-PE, [ $1 A\HLA-A02 mAb
BT EBDA H]; AT AGITR-FITCIY H 5
ER&DZA A 4l h 5 [EBDA H]; CD4
Fk . CD25IEIEMLERIE TIN5 K Stem cell 22 ],
HBV#.0MJK(HBV corel8-27 FLPSDFFPSV) 1 I
WY 2 TREA A5 HBV corel8-27)1k
FAK(PE-conjugated HLA-0201/HBV corel8-27
pentamer) LA &ZHCV NS3Jik 4.2 /4(PE-conjugated
HLA-0201/HCV NS3 pentamer)iy H 5[
Proimmune 2 #). FKAHEAR 110 mL, Prig, /s
VTR EL AT 2 B 10 mLER T, B 3020
min(22°C, 450 r/min), 4 iRk C 40 43 25
T2 P P B2 B A T 43 8 A 30 1 P e 4 i,
AN, FITRARPMI 1640F5%E, 400 r/min
20015 min, ZFRIEZLIOWR BN B s
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. CD4* CD127° CD4* CD25*
pag | n  CD4'CD25™" Treg o
CD25" " Treg CD45RO* CTLA4* Treg
CHBsEE 34 4.12+1.21 4.40+2.11° 3.78+1.87°
BRSRE 18 3.58+0.86 2.11+1.26 1.58+0.76

°P<0.01 vs BEGERE.

FT574RPMI 164080740 T, 300 t/minB5.05
min, RITA] 73525 20 40 ] i SR A% 40 .

1.2 7% B4iM100 pL5 it AHLA-A02
PL100 pLE R ILIFE 15 min, JIA L4047
W2 mLZMRL A M, PBSYE L, INEHifIgG-
FITC 1 pL, S i#/MV15 min, 2 mL PBSYE
3. Ao 10 g/LZ I BE300 L & &,
A7 U 2 i M ASCR I 7] e 45 b AN 38 ¥ 1 5 B
PEXTIE . B2 X 10° PBMC% 55 CD-4-PerCP-
Cy5.5, CD45RO-APC, CD25-FITC, CTLA-4-PE
A K CD127-PEYUAZ IR ALHF A 15 min. LA
BN R O A RN 11\ RS T 2
CD4'CD25"™" Treg4ii/fl. CD4'CD127°CD25"™
Treg4ilifl. CD4'CD25'CD45RO'CTLA4" Treg
4iH A CD4” TN M Eggl. [ i X C D4-PerCP-
Cy5.5, CD25-FITC, CD62L-PE, CD45RA-PE,
HLA-DR-PE, GITR-FITCHriZ & PBMCH:A
PLy 20l A =t HTik A rCD4"C D25 T4N
ffl, CD4'CD25"" T4, CD4"CD25"" Tregil iy
1 4> -CD45RA, HLA-DR, GITRLEL A CD103
(M5, B R IAR A B ¥ H B M) L g3
JEE A6 B 0023 5 IR PB M C H C D4 f7 B G 2k 43
EVEZBR A Z A M P ICD4” T4, FHAdH
CD25 IE ki BR % 3k HICD4'CD25" T4, Fl4x
4B 4 CD4 CD25 T4 .

1.2.1 HBV#F 5+ HCTL## F42HBV corel8-27
H G CTL A A 58 VIR G R 2 25 )5 1)
CD4 T4 i LA K 552 X 2K 43 25 J5 1) CD4'C D25
THI IR AT, ERANEATIL-2 30 KU/LYERRES %,
[F]I 45 THBV corel8-27% fik(10 mg/L)#Ii,
6 IS I # LR AR 22 FRCD4'CD25”
Tregi lICHB & F FIPBMCIA SN 972-3 wk
HATHBYV corel 8-274F -k ICTLAAS M. HX
CHB B & KA 952-3 wk it 2 BR DL & R J: B
CD4'CD25" Treg4il ffifJPBMC, 437l FIPBSiH 7
HHE H4X 10755, IMAPEARICHBYV corel8-27
JRFLERART0 L, =R Y15 min, HPBS
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Ve A M2 7% J5 INFIT ChRAC I HLCD8HiAK 10
pL, VK FBEEHE A 1S min, JIPBSYE2iE. 10 g/L
Z 300 wLE & e, 170 CR. R i
BARAI B B [ A0 L 6T CHBE A, KH]
HLA-A0201/HCV NS3 . EE AR ic/E Ay B 5
W, XS R bR AR BOPAT A, B2 I U
Mgl FMERAT eV 22 AR BE.
1.2.2 Elispot#a il 5~ 3 TFN-y#) T4 fe s 5 K]
BDA ] IFN-y Elispothr it &, H A E T 1
DA G B VR U . I N A0 4 531 43 53l 5 CHB
A PALAIL24EFF 4. 4SHBV corel 827413
I ZFECD4'CD25" TregfICHBHEZPBMC, 4
HBYV corel8-27H3#FJCHBEZHPBMC, A4
MiF2 X 107/4L. &M E . Wkt Frid. B6A%
IR 5 X H CTL A ® Immunospot 7 M A v #5f
FLBE AL

Bt Ab 3R JTSPSS11.08 A HEAT Se T 40 #T,
X T2 AR FHF 2 b, PR 4] LR XU A
5, FHIME 5> TR HSpearmanik, P<0.05K 7% 5
CEN -39S

2 B8

2.1 CHB& % 4 A f2 £ CD4'CD25" Treghy bt
Bl Fe £ A CHBHEH A HCD4'CD127°CD-
25" Treg4fififl, CD4"CD25 CD45RO'CTLA4"
Treg4l i /yCD4" T4 ¥ Lk ¥ 2 2% = T
fel B G H MG Bid g SCD4 T
9 () Le gl (¢ = 5.96, t = 4.86, P<0.01, %
1). HxftkCD4'CD127°CD25" ™ Tregi it
CD4'CD25'CD45RO'CTLA4" Treg/iCD4" T
0 it 1) A9 R I, R4 U E ) kCD4"CD25”
Treglt#l EARM EAH KT = 0.96,
P<0.01). LUyt g B4 = & 53 Hr v 20 i &I,
LjCD4" CD25 T4Iii. CD4'CD25"" T4 Al
FLCHB i3 K fe Bext I 4 1 - C D4’ C D25
T4 i % TH > T CD45RA{E# %, MHLA-DR,
CTLA-4, CD45RO=#KIA. WH50iR &I, CHB &

CD4'CD25" Treg
a fie 0tk Bl E
i+, BWAB
A A, BT
CD4'CD25" Treg
4 g £ N HHBV
Beg B H bR A
Ja AL P AE R R
%k CD4°CD25"
Treg ZmlL)e %%
B G ZHBV
R IKFEF R
HBV % % B %
R T
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;\4‘]3&% E o #CD4'CD25"" Treg K MIGITRLL J2CD103%} 707 m GITR

5 it — , \
BT o g s LB B LY LW B LR = 3.85, ¢ = 6o D CPIO3 .
FRPCD4 CD2S’ 4,97, p<0.01, [&1). & so-
Tregfi £ 6938 5 . N , . I
BTk i 2.2 XHRCD4'CD25 Tregzm ity %7 LEHLA-A2 £ 49
BERRA, B s 34pICHB R T [HLA-A2® ©
wAsmonnE 3 %55, 3415JCHB,U & L H 128 HLA, A‘2 < 3. .
#pBMC#CD4”  CHBMEH. X1 i%126HLA-A2" CHBE#, i g T
CD25" Treghk, 4p I\ Mk T A R 5 E= g 20
CD2S poreel GLBEBK AT A M S RCHBRH SN A
b FHBY  CD4'CD25" Tregdiil, 25K nl ik $190% LA 10 ﬁ

- % K " . : ¥ ¥

corel8- 2710 50 b ik o). 4B T £BRCDA'CD25" Treg 0 ‘ ‘

i &, £ ICD4”
CD25" Treg# %
T T B % 3%
HBV corel8-27fk
#FHHBV #
P CTLs3 & %9
¥ % A IFN-y %3k,
A A % £ ACHB
BH R FRHBYV
B4 9,95 R A,

g0 5k A LB MCHBH EPBMCALHBV-
corel8-27Z K2 il J5, 7THBV corel8-27/k

RAEFR SR AR, LFRCHBEFE
HHCD4'CD25" Tregi i) vl B M #EHBV
core 18-27Ki% S MICTLAIR (Treg A % 1£0.20%
+0.18%, Treg :F2)50.94%+0.38%; ¢ = 5.25,
P<0.01, KI2A, C). ElispotkyMIHBV corel8-274
SPERICTL /- WAIFN-y (TN S BRI, 23 Bk
CHBHE L MEHAHCD4'CD25" Tregdi /il J5 CTL >
WATFN-y I (119 4+ 30) 2 5 1K 2B Tregl)
B#E (6113, 1=9.886, P<0.01, KI2B).

3 111E

HAr X FCHBE#H SNt CD4"'CD25"
Treg Ml S % 2 & TF m A7 78 4, Fk
I CHBE A iHhCcD4a'CD25"*" T
M. CD4'CD127"°CD25""™ T4/ .
CD4'CD25'CD45RO'CTLA4" T4 #k4T LE
BORIN, CHB G A b 28 30 X0t 2 T A DU
HCD4'CD25"" TN A 2R 15 il B X i 2 1]
TGt 225, X i HFranzese et al''4;
R—3 ma =a & ERA S CHB &
HAERHFCD4'CD127"°CD25" ™ T4 .
CD4'CD25'"CD45RO " CTLA4" T 40 Jifg 45 % Ui
W g T I, I CD4'CD25"CD45RO”
CTLA4" TAIA Tt 55 Stoop er al™ N —%L.
XSRS Treg T LGS DU 1) 22 57 1T R 2 H
T AN Tregdi U 5 LA AR T H
W2 H0 T CD4"CD25" Treght sy - 3 ik 4 il
CD4'CD25™" T4 ok [ L4 P CD4'CD25” Treg
ffgize. ACD25 BRI {E 4 % CD4'CD25"
Treg A bRk, (H—S6yH 4k (I TA0 it n] R IA
Uo7 WAEARTF T RATR A T — 225 2 4y
Feffbr. R MHCC & 18 HEHB VI G
BE AN AP CD4'CD25'CD45RO'CTLA4 4
Fibric P BH P TN B oK S ik Tre g4l ifd. CTLA-

4(cytotoxic T-lymphocyte—associated antigen

healthy control CHB patients

1 CHBEZEIRIICDA® CD25 TregAIBZREGITR, CD103

4) A R 41 M 75 T 40 M AH OGP -4, & T4 i %
I U, cD4” CD25" T4 i ik
JaCTLA-4M) k3G N, FHFpa ik, MiAR
CD4'CD25'CD45RO'CTLA4" T4 [ #5i%
T REVE A 1 S A4 A V5 AL IR R AR 7 AR I Tre g
20 M, AT DX 00 T 0 e B2 RO 5 AR R 3k
3 Treg4i f™. t4b, Foxp3(forkhead/winged
helix transcription factor) M FR SCIR Sk/38 IR 12
JiE e S K7, AE  Tre g4 s S bE R IA 3L A
R T T i A 1 T SR T R A Tre g4l
(R SRR G HFoxp3 @ TN &, ¥
DR P 200 M I Ack 3 3k R 2 S 0 A A 11 45 R
AR RS, TR K ILCD127 KR IE S
Foxp3#&is M H —H H 5CD25 P &5 - s Lk A
RLAF A G, Sk ilcD127'°C D25 ™ T41 il
AT # [ ECD4'CD25" Tregff a1,
I, A B U E R L R I, CHB AR
HER P CD4'CD127°CD25"™ TregH il .
CD4'CD25'CD45RO'CTLA4" Tregdi sk i
F o TR R, ELB R ik AR 45 R
IRUF () — 8@ = 0.96, P<0.01), Lik&h ik
AAIESE T CHBEHHFA 1 CD4'CD25" Treg#i fitl
EXTCD4'CD25" Tregdl Ml 3% 1 7y 7 HEAT
WEFERT, AR, CHBHE# F1CD4'CD25” Treg
0 0 3 1R B BUICER 5 3 I TN F RAH 5C 2 A
(glucocorticoid-induced TNFR-related protein,
GITR) [R5 5 FEXT FEOAH P38 235 T+, GITR
NFKTNFRSF18, ATNFSZ2 A8 5k i b 2 —,
T4 2% /K P RIAGITR, MCD4'CD25”
VAT PR T 40 M ) 5 KT 2k T4 M — H
WEIMIGITRRIEKF 2 FiH. CHBEH
CD4'CD25" Treg iy % M GITRF 1k 4 o ) e 7
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A1 TregA 224 4AB4.024 A21047 TregZ:2HB19.033 i AEE
10 A SR AT it
0.20% 0
’ 0-98% —F AR CD4"
5 5 CD25" Treghk
10°— 10° CHB % % & &
FRHE] F A AE A,
& . ol A A 5 B
0107 : L 107 F#CD4" CD25'
i Treg % #e 4k 2 1%
G P TR K S
10 . BT RBRBT
KIS IR
10° .
10° 10 102 10° 10* 10° 10! 10 10° 10*
CD8 FITC CD8 FITC
B 175 b
L )
150 |
°
°
125
100 3:0
| °
75 e
°
50 °
254 o2000° %e9e°
0 oo I \
L2k CHBHEPBMC CHBHEPBMC(TregZfR)
C  1.75- b
A
1.50_|
~N
o\
®3
E OT\_’ 1.25 ] A
g g A
> 1.004 ﬂ—‘A—
£3
S 0.75 . A
< A
0.50 A
0.25 |
4I_I_.TL
0 e ‘
TregARZEFEH Treg 42l

2 CHBEZ TregEBREHBVIFRPECTURZR RZIFN—y Dl (°P<0.01 vs TregsRZEBRLA). A: HBV corel8—27 K A IR A4, B:

IEN—y73ibh; C: HBVAFSECTUIRRR.

XU FCDA'CD25™ Treght T4 kI DI BE 1K T
TARAS. CD1034E A —Fh R4 F2aEb7, 15
SEA AN M DL R IR AE b Rz g 3R i bz am
J# 4% %6 2 11 (E-cadherin), £ #F53RECD103 1]
eI Tregft R ikE-cadherin & #4155, 45
Bl TR A2 5 B ks e v ke AT, H RTiE &
PR, 7R 53 R I K ECD103" T ez
T Xu er al™ R IEAECHB R I TH A KR
CD4'CD25" Tregizil, iX 7] G5 CHBEH AT
Ja i G s A O, WA UK ILAECHB
BEMEIA T 5 AA L H.CD4'CD25" Tregih
FKIXCD1034rF, #/nCDI03 [ m Kk m g
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CHB & I SR #8CD4 " CD25 " Tregia i A .
IR WE ST R T C HB 1 B
CD4'CD25" Treghi % (134 =y H Ab T4 U fig
MG AR A, Bl th A7 — Le i 5 UE 45 R W CHB
HH P CD4'CD25" Tregf i #IHIHBV B 1)
CD8" T Xt HB VHL I ) G fie N5 AT
Aiff 50 3 e R R 4 7 2 FRCHB i PBMCHY
CD4'CD25" Trega, X #HPBMCLEARSMNIEAT
HBV corel8-27kZ Ik 14k, KILCD4'CD25"
Tregf) 25 51 B WIRHBV corel8-27IK% S K
HB VHF 5 PE I CT LA R 3 2 FITFN-y 2398, M
1M 2 E W CHB S ARSI HTHB VIR S B2
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