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FHEFERZE HBV fiRfRMEAREE T HEAMEL

2 B E N, A 4, PR, T 97, AW, RSN
(EARE¥BE, J770 Bk 541004; *MRACE 302 EBAFRRADIST FFRORBIS LRSI LB E, LXK 100039;
AT = AREBCITARL, /7 bk 541004)

(# ®] Bf SEd¥RFRERNT HBV SRR R MRS T A (CTL) B T 41324 (TCR) B ETX, WEMERS
A6, FE N HLA-A2 [H#REEZFBE/NAMPES . S, MY 4 HBV Hi[REEF4 CTL; #ER4IM RNA, i RT-
PCR, 5'-RACE 1 OVER-LAP PCR 7575 3KEL TCR i) o I B HGEHERE; HE TCR B4R TRE, M FRHRH: TCR 25917
A Jurkat T ZBARF1 HLA-A2 FRYERFEA CD8 TR bRk, HR M 14 HLA-A2 [AHESHZFRERAFLFIHRET 2
4 TCR Vo, VB XY, 48165420 2113, ol5p13, M EANHFRBEREN (1.5 ~5.0) x10° IU/mL, FA4R HiR TCR
BAES - VB SE5T4A ($ VB13 TCR-PE) 1 HLA-A2 [R i #£:RA14% 505 7 34 ( pentamer) BT S8 70 6 5u s, B4 TCR 72 T 41
FREREBRIE : KP7E Jurkat A B3 AR VR13 SR & 1.06% ~2.25% , 7 HLA-A2 [RYEMEEA T 418 1 VB13 Ftk4
AN pentamer FHAE:4H45 53] 1. 03% ~2.06% F1 1.05% ~1. 12% , 7E HLA-A2 [ A T 41 - VB13 FHH:4AMIF pentamer
FAEEABRIMET 0.05% . @i BSR4 HBV 8R4k CTL TCR XA EFEY, AL S HLA-A2 R&HHE:
ROIHESE.

[X@A] ZEFRFRE; ARTETHEEM; TRRZE; RAoKFRE; B2

[fRE%#S] R392.11, R373.2°1 [XREFEB] B

Transgenic expression of T cell receptors on HBV-specific cytotoxic T lymphocytes

WU Jing"*?, WANG Lin*, LIU Yan®, YE Haiyan®, DING Ning?, LIU Yongming', XU Dongping'* **
'Guilin Medical University, Guilin 541004 ; *PLA Institute of Infections Diseases, Liver Failure Research Center, 302 Military Hospital of
China, Beijing 100039 ; *Department of Liver Diseases, Guilin Third People’s Hospital, Guilin 541004, China

[Abstract] Objective To express T lymphocyte receptors ( TCRs) on hepatitis B virus ( HBV)-specific cytotoxic T lym-
phocytes (CTLs) mediated by retrovirus and investigate their binding affinity. Methods Peripheral blood mononuclear cells
were isolated from acute hepatitis B patients with HLA-A2* phenotype, and after induced, HBV-specific CTLs were sorted out
followed by cloning and proliferating. Cell RNAs were extracted. The sequences of TCR’s « and B chains were obtained by
means of RT-PCR, 5’RACE and OVER-LAP PCR, for constructing TCR retrovirus vectors. Through retrovirus-mediated
transduction, HBV-specific TCRs were expressed on Jurkat cells and CD8* T cells from HLA-A2 * healthy subjects. Results
Two paired TCR Va and VB, respectively named o21p13 and 15813, were obtained from one patient with acute hepatitis B
and HLA-A2*. The titers of packaged recombinant retroviruses were 1.5 x 10° — 5. 0 x 10° IU/mL. Immunofiuorescence
staining by anti-VB13 TCR-PE targeting the specific TCR and HLA-A2 restricted epitope-specific péntamer showed a positive
expression of reconstructed TCR on T cells. The positive cells accounted for 1. 06% -2. 25% for VB13 on Jurkat cells,
1.03%-2.06% for VB13 chain and 1.05%-1.12% for the epitope-specific pentamer on T cells from healthy HLA-A2 * subjects
respectively. By contrast, only less than 0.05% cells from healthy HLA-A2"~ subjects were positive for either VB13 or the
pentamer. Conclusion TCRs on HBV-specific CTLs could be expressed by TCR gene transfer medlated by retrovirus, and
they were proved with binding affinity to HLA-A2-restricted epitope. :
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48 M Z BT % %% ( hepatitis B virus, HBV)
ERRERKIRE HBYV R RGN T HE
408 ( cytotoxic T lymphocytes, CTL) fI/EE™, &t
CFRBETTLA = 8GRI CTL A7, BiEZ B4
BERSNRMm P CTL KRS, BEHXT MR
DRRNUR N B —, REAFRETLER HBVE,
CTL s FtE i T 40324 ( T cell receptor, TCR) 3
E, BHRFEHRBERER CTL EE £ TCRap
CD8" T #ijf, HERHEMBERIEFET TCR 4T
HREAR VDI EH . TP HE AN TCR Al
N TRER AR &0 TCR gD, K
MNRERR N H, AREHEMHES N RE
ABFERATHY A2 BRiIPE HBV 4§ R4 CTL RO A 4
PT84, HBsAgl183 ~191(S183 ~191) 1 HBsAg335 ~
343(8335 ~3B) WA RMUERBERITH C. B &
HBV AR R K, 5 RN BIER &t Z B4
BT IR W BLX PR A R4 CTL, oo S183 ~
191 4¢574E CTL 25 0.23% ., 0.18% , S335 ~343 43¢
CTL % 0.49% ., 0.31% 7, BT4H7 T S335 ~343
FeHE CTL TCR FleE WU &R, X o F1 B 8
AR (Va, VB)EEHTT FIRELHTE S, &
PIRARBLIEER L, WERTEXN o f1 g &2
REANFERERERE, Q3HE TCRA#EER
EHRBRAE, M3 $335 ~343 8 K¢ CTL TCR #&
HLA-A2" ff) Jurkat T E MR MBRA T HE4H
M E3RIE, RdE—B W5 HBV 4¢84k CTL /EHHLE
R T HR

1 #ERAE

1.1 #¥ MACS B{Zk4ri%k CD8 * T 4 KX 5 40 B kA
BRI T Miltenyi Biotec A ], PE FRICH T H {4 HLA-A2/
HBV $iRE M KE &4 (Pro5 MHC Pentamer-PE) , & HBV
PURR AL 431X HBsAg335 ~343 ( WLSLLVPFV) #1 HBsAgl83
~191 (FLLTRILTI), [R]#%ff##F BD-Pharmingen /A&, PE
PREHIH vBI3TCR HUfAM T Beckman AH], CTL $E3%57 AR
FFYIHE EBV ¥L B IR E BB BN EE KESE RS
BM, SAMEN CMV/SRa 84k, pG13 4l X EZ A A%
Nishimura {4 R0% . FFEXE % 2008 —01/2010 - 12 ZEMBIK
FLH302 EBEBTH 6 B HLA-A2 FREESEZ T RE, LI
SR 2000 459 B (AR) 2ESWBITRH R B LB
BWHRIRE,

1.2 F

L2.1 o4t BHAKAAMHRA MHLA-A2 HERKZ
HF A B S F i B2 4> 8 40 . ( peripheral blood mononuclear
cell, PBMC) , Fj HBsAg335 ~343 FAr LRk, ZES KRB L2,
IL-7 20 U/mL DA R4 CD28 44 F AR 3 ~4 [, AR

STt CD8 * T 41HE A MR 40 e {X 43 tH CD3 * CD8 * pen- -

M54 T2 27 (Chin J Cell Mol Immunol)2013, 29(5)

tamer * 4}, 233EB) 96 FL U RUBEIRAR P IE3E, SR -
CD3 Hifk(1 pg/mL) A3 96 Al U BB R . MHAER
PSR SR 1. 5, 20, 100 4> CD3* CD8 * Pentamer * £§
M2, EAAHIA S 000 MESELIH, A 1000 U/mL IL-2 §1
200 ng/mL 71 CD28 Hi i) RPMI1640 5545 W 3% 3F 10 ~
14 d,

RMYHE mRNA, ¥ RIRABEEE RV (reverse tran-
scriptase polymerase chain reaction, RT-PCR), ¢DNA 5/ 3t
B E AR (rapid amplification of ¢cDNA ends, RACE) 2R EX
TCRAF o M B LKW ERERNF B #T BN
R, SRR SRER 3 50 4, BN Vector NTI 53k {40
IMGT/PhyloGene P53 B3RP PG5 RHAT 7. HE TCR o
&, B HEFERKIF LB CDR3 REFEFIRH.

1.2.2 TCR & FRAMKMAE FI3'RACE KB o 87 B
HIEERERF B, AFUAERMERE R BIEER,
FIE 3 PCR(OVER-LAP PCR) I 13K o 8%, B K EHA,
A T-casy 84k, ¥4L E. coli DHS o B2 AN, PRER AR
¥4 PCR RAEFHWF . 4351/ Xho I 7 Sal 1 PIHIEEHE TCRB
HEA1 TCRa 85 M T-easy 4k L 41F, ##3) SAMEN CMV/
SRa BA(A 1), ABOEGSNFEATRERTEERD.

A Sall Xhol
mﬁ.lzreﬂ. SRa [ REs | Neo | e
sD ¥ sa
B

>

LTR

A: SAMEN CMV/SRa Z#4k; B: TCR « #» p £ E 44k,
B 1 SAMEN CMV/SRa #fk

1.2.3 FHRARIOEMMEARTCR AN THER TR
# pCI3 M VB HFTRRARAN, CATHREA
RGBSR HUR MART-1 ) TCR 22 EFE X0, #
PG13 ZUE T T25 #rPiEsE, AMICABEXD 70% ~80% Bf
HEATHER; I PBS Wk 3 3R, ZEEIRIN 12 pL BB guik
37 Lipofectamine™ 2000, 4 pg #E2H4E. 2.5 mL Optimem, ¥
H3~4h; AAPBSHE3 K, A4 ~5 mL & 100 mL/L a4 Il
A DMEM 35553, 37CHi3E 24 b; ¥R N BURE 4
FBF T3 R (Jurkat: & 100 mL/L f 4 I ¥ RPMI1640; A
WELH: & 100 mL/L A AB I ##) AIM-V), £5]F 24 h,
48 hig S 13, BURRRIR 7% A9 RNA, IR ¥ Fe3cat
POLPCR ERREHE. -

1.2.4 F@AEHF TR AL BRJPIELERAER
RAIRFTRHESEER 1] AR, A8 pg/mL BUREERE,
10 mmol/L HEPES 2%, 50 mol/L 2-ME, ;3R 4%. B
TR MRAR BT BLA-A2 543, A2 TRARERFERE. 5
FIRE HLA-A2 FHIEFIEA $E A8 AR PBMC, A 1 x10°/mL
B B 24 FUAR, 1A 600 TU/mL IL-2, 50 ng/mL #i
CD3 (OKT-3) HifAZ £ 100 mL/L A AB [ 3§ AIM-V 3524
3£2 ~3 d, Jurkat ZIHHE 1 x 10°/mL BF ERBEFHRE L
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WWRT 24 FUBH, ZE32°C LA 1000 g BEBERL.L> 90 min; 4 h
J5, BHSEFRERAM, 37CEETIR. WASMAR
53 B (multiplicity of infection, MOI)#13% 0.15~0.5, EHER
B2k, BHE 4872 h 5 ERAVARR. NAREERCH
#k ( CD3-percp, CDS-FITC, HLA-A201-HBs335-343pentamer-
PE, 3 vBI3TCR-PE) 45, EHIRMIRIEEA TCR A FHFE
BT |- 11 A

2 &R
2.1 TCR«a, B #MEA/ M1 HBEREPRE

HBsAg335~343 {1 F¥ECDSTH M TCREE FH 1Y
F#1 «l5, o2l § I3 EEBSF)

THEFERE: ol 4%, ol5 28% il 021 68% ; p13 100% ;
JE R P 22 U [R] — 7 XU 5 R ok T 728 X 3] 7E BT
MABRREEEEE—K. BT p &#NF 13 Xk,
HRAEH I 3 # TCRa 5 B #EMBELER, B al
5 13, ol5 5 B13 # o21 5 13, =HENBRE
WAE S CTL TCR A B B 4t KB4 51 K 4% .
28% F168% . FHBIBER MG PN BEAT T #E—H 19
BERRRE, al5, o21 1 13 MR AR FILE
HEESFHEERFH AR 1 (T RILHRH % COR3
K)o

V RTRE 3

I RERE

als MKTFAGFSFLFLWLQLDCMSRGEDVEQSLFLSVREGDSSVINCTYTDSSSTYLYWY Jad2
KQEPGAGLQLLTYIFSNMDMKQDQRLTVLLNKKDKHLSLRIADTQTGDSAIYFCA
ETFYGGSQGNLIFGKGTKLSVKPNIQNPDPAVYQLRDSKSSDKSVCLFTDFDSQTN
VSQSKDSDVYITDKTVLDMRSMDFKSNSAVAWSNKSDFACANAFNNSIIPEDTFFP
SPESSCDVKLVEKSFETDTNLNFQNLSVIGFRILLLKVAGFNLLMTLRLWSS

a2l MAMLLGASVLILWLQPDWVNSQQKNDDQQVKQNSPSLSVQEGRISILNCDYTNS Jo34
MFDYFLWYKKYPAEGPTFLISISSIKDKNEDGRFTVFLNKSAKHLSLHIVPSQPGDS
AVYFCAASDDKLIFGTGTRLQVFPNIQNPDPAVYQLRDSKSSDKSVCLFTDFDSQT
NVSQSKDSDVYITDKTVLDMRSMDFKSNSAVAWSNKSDFACANAFNNSIIPEDTF
FPSPESSCDVKLVEKSFETDTNLNFQNLSVIGFRILLLKVAGFNLLMTLRLWSS

p13 MSIGLLCCAALSLLWAGPVNAGVTQTPKFQVLKTGQSMTLQCAQDMNHEYMSW

1p2.3

YRQDPGMGLRLIHYSVGAGITDQGEVPNGYNVSRSTTEDFPLRLLSA APSQTSVYF
CAQLRGVLARTDTQYFGPGTRLTVLEDLNKVFPPEVAVFEPSEAEISHTQKATLVCL

ATGFFPDHVELSWWVNGKEVHSGVSTDPQPLKEQPALNDSRYCLSSRLRVSATFW
‘QNPRNHFRCQVQFYGLSENDEWTQDRAKPVTQIVSAEAWGRADCGFTSVSYQQG
VLSATILYEILLGKATLYAVLVSALVLMAMVKRKDF

2.2 EATCRAFHME HEA TCR 47 SAMEN-
a21-B13, SAMEN-a15-813 #{k3| E. coli DHS 327541
Ha, PURFETERTEA PCR, SRR TREY], #7405
WU FET I FRUER 4R B EoR VESESLI X
SECEE L o 8K SAMEN ik, BR&HSHE
5 400 bpfll 1 800 bp &4y, LR SBUPMHMF(E 2),

bp
15000 |8
5000 |8
2500 [E0

1000

250

M: DNA marker; 1: SAMEN-«15-13; 2: SAMEN-a21-g13.
B2 4 TCR EcoR VESHIHKE

2.3 TCRYEBEEEFHRHENEE EIX
Yt & PCR, E3 5 A SAMEN-a15-B13 #1 SAMEN-
o21-B13 M EE FIRBRBESFI0 1.5 x10° ~5.0 x
10° IU/mL,

2.4 E#4 TCR 7 Jurkat MR EMERA T 415
ROAMKSREEEE HoCl3 IRGEHREH
SAMEN-a21-813, SAMEN-«15-B13 BXFE4] TCR ¥
FAEE, 4rAIBRS Jurkar 41 M. HLA-A2 FH#ER HLA-
A2 FRYEfR AR A PBMC, BN A%t H i Hifk
( CD3-percp. CDS8-FITC., HLA:A201-HBS335-343 pen-
tamer-PE 1 anti-vB13TCR-PE) 48, ¥ =40 (L&
JWFI FlowJo {44347, TCR HEFBRLERALRE 2,
REERE O LR IE 3, HLA-A2'CD8*
T %R XRMBERIMET 0.05% .
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R2 T4 TCR 7 Jurkat ZAURTE AN HLA-A2 " EREA T 41j

RERZHR
E¥ TCR oA E Tudkat 410 A2 +CD8 *T #13
SAMEN-15-p13 PLvBIITCR-PE  1.06%-1.42%  1.03%~2.06%
pentamer _ 1.05%~1.12%
SAMEN-o21-p13 PLvBI3TCR-PE  1.25%-2.25%  1.14%~1,78%
pentamer —_ 1.07%~1, 10%
A Mock SAMEN-al5-$13
1000 0.05% 1000 2.25%
- 800 800
= .
%" 600 ﬁ 600 £%-
= B B-5
&S 400 g}‘( 400 PR
2 | 200 200{ *

0 0 -
10°10' 10* 10° 10* 10°10' 10* 10* 10*
anti-vB13TCR-PE

Mock SAMEN-al5-313
0.08% 1.12%

)

100 10° 10

CD8 FITC

A
10° 10' 10* 10° 10

10° 10'

10°10' 10% 10° 10* 10° 10' 10* 10* 10*

Pentamer PE

A; Jurkat 86 ; B: HLA-A2 * S BEAT ffk.
B3 ARFPEHEA TCR 78 Jurkat 41HTFI HLA-A2 * SREA T 41
IREFERRE

3 wig

CTL MBS R R R B EER, —#
RBHAMAGE T (I IFN-y 71 TNF-) B93E 405
HiFaR, B—HRE R MBS 34
BEFUHRTHARRAEEE™ . BT HBV &R
t CTL ZE i B/ Ml 2 55 R R G 5 |
MIVER RO R A fra— 2 B EA, BinZs A4
MZEHLHIZE CTL 300 BT S LB R B R
R4 R ERE K CTL B 5 7E2E/EBHLE L1
ER%. R, NEHEZ FFREE KRB AR MR
43k HBV ¢ R4E CTL, FR& TXH HHEABE.
BENHEFAREN T ETHRBERK HBY 44 74
CTL, A8F5% CTL MfE FRCR FHLH R LR

TCR #EFRBTERGH— CTL 41 MR EH
Foxt o F1 B &%, BB —4ifgsr CTL R+4 K
W, MRS BERY TAMFLABHEFA
HBcAg #¢ Rtk CTL k&, {BR#AT TCR #HEEHRX
PR . &5 ERLERE - MREHRIEREFX
T HLA - A2 R4 HBcAg18 ~27(C18 ~27) TCR 3%
RSk CTLY, TG C18 ~27 FMr FEHFETFRE
WATH A, D B HBVY | EREHATH B, C &
HBV HHAR R4 51 853k 71% 1 97% , IBR 45 R
f CTL i Bt MHABFRAER T RERST

M5 5 F4 B2 2275 (Chin J Cell Mol Immunol 2013, 29(5)

HBV BR7ZE R RIR LAY S335 ~343 ¢ R4 CTL #47
TCR HEFREIMR ., 2P RAERR 4% CTL Fi%
HTARRR 4R/, BN 100 440 /7L P B
87 TCR Vo, VB £H, "R AR EY ¥
BERHFETURZHEARKFR AR E 5’ RACE B3R
AR .

REDPPRBEZIREA RN CD8 ' T 41
RN, ZARER I eERYE, TEFRR £
RUEHRESHIERENEE SR ENE, —£
RUEHKTEAEE MHC A RESYNEES
WU, BT | SETEGSH B TCR {253
ESEER S A HEERRE , SHRkg
i $335 ~343 $F4: CTL TCRa., B HEUHAFIRE
1 #A13 SRR, REZEFRAFE I FER
RERIEA CTL, &R RI{EILH—#h TCRB &, #££
ARSI REBERE, HUREMESHHER CTL i
REEFEEY 1 R R k. A CESL R T3E
8 TCRap SR X EH M TCR, HF#HTHRF# CTL
TCR BEFFZRRET H R ERE.

Jurkat 40/ R %35 «1p8, E i VRI3 FHEEM 4
Jish TCR #5 B EF A FHHERI40HE, {8 Jurkat 40
K3k CD8 21, ANABF pentamer Jufa S H 4 TCR
Rk, BPR TCRERFRBKFEER, 4=
FRRKENELAREREAR, BRAOBLER
(multiplicity of infection, MOI) 33 1% ( MOI i53] 10 3%
H)o ASHTERES MY (Jurkat FIA CD8 T
#if) 3 B H &3k TCRa 671 B &8, X EREFEFX
e —gEEm, RREARERENTE, AR
FIXH 5 TCRa SM1 B EEAISIM R (20 JRT3. 1 4
M) HEBRSZ A 4H MU 5 B TCR TR, A B TREHE
ZFEFRIE TCR M PSR, B R CTL 3%
B,

B e RERETMBARELEER. FPEREREY
A RS B BT RN E AR R

HBERK:
[1] Visvanathan K, Lewin SR. Immunopathogenesis; role of innate and
adaptive immune responses[ J] . Semin- Liver Dis, 2006, 26(2) :
104 -115.
[2] HARE, T4k, KB W6 ClL EZRFARSBYT
TERIRBISELT]. S WA RS2, 2003, 17(4)
388 -389. _ .

[3] Shimizu Y. T cell i;mm;pathogenedis and immunotherapeutic strat-
egies for chronic hepatitis B virus infection[ J]. World J Gastroen-
terol, 2012, 18(20) ; 2443 -2451,
[4] &A% MRASFEIEEIM]. 2 K JbR: BHEHRRME,
: 2003: 370 -371.



SH R B, % BEEED HBV ERSSMMEEY T HEAREHE 457

[5] Kedzierska K, La Gruta NL, Stambas J, et al. Tracking phenotypi-
cally and functionally distinct T cell subsets via T cell repertoire
diversity[ J]. Mol Immunol, 2008, 45(3) ; 607 618,

(6] Bk, BEAF, R %, & PEARWTHZAFRHRES
Sk CTL RN [1]. MIMEESEREK, 2006, 31(8).
775 -771.

(71T 7, WA, X 5, % ZHF8E HBY R4 uss T
MBI, BRER¥HE, 2011, 36(4); 361 -
364.

(Bl ¥, £ K, T T, % SHZANALHEY HBV &5
CD8 *T 4Hj3Ak o« 71 B HERKFR[I]. HHEAFhiESE
ki, 2010, 26(9) : 8622 8641,

(91T 7, mide, X #F, % 2H:ZHFHE HBY #5754 CDRT
HZAEERERAT]. MECEESRE, 2011, 36(5)
490 -493. B

[10] Roszkowski JJ, Yu DC, Rubinstein MP, et al. CD8 ~ independent
tumor cell recognition is a property of the T cell receptor and not the
T cell[J]. J Immunol, 2003, 170; 2582 -2589.

[11] Clay TM, Custer MC, Sachs J, et al. Efficient transfer of a tumor
antigen-reactive TCR to human peripheral blood lymphocytes confers
anti-tumor reactivity[ J]. J Immunol, 1999, 163(1) ; 507 -513.

R R PR -t > -

[12] Gehring AJ, Xue SA, Ho ZZ, et al. Engineering vims-specific T cells
that target HBV infected hepatocytes and hepatocellular carcinoma cell
lines[ J]. J Hepatol, 2011, 55(1) ; 103 - 110.

[13] Bertoletti A, Gehring AJ. The immune response during hepatitis B
virus infection[ J]. J Gen Virol, 2006, 87(Pt6) ; 1439 — 1449,

[14] LW, M, EHY. REZRFF S HBeAg F54: CTL %
RERR T RN AHTLT]. ERIRIER, 2009, 22(4) ; 200 -206.

(15] fUifes, X9, BEWL. 98 ZRITFSHHEBYH HBcAg 5
FEEMIREE T MRS (1], SCRINFRER 2, 2010,
13(2) . 85 -88.

[16] Kramvis A, Kew MC. Relationship of genotypes of hepatitis B virus
to mutations, disease progression and response to antiviral therapy
[J1.7 Viral Hepat, 2005, 12(5) ;: 456 —464.

[17] Woodberry T, Suscovich TJ, Henry LM, et al. Differcntial targeting
and shifts in the immunodominance of Epstein Barr virus specific
CD8 and CD4 T cell response during acute and persistent infection
[J]. J Infect Dis, 2005, 192(9) ; 1513 —1524.

[18] Kjer-Nielsen L, Clements CS, Purcell AW, et al. A structural basis
for the selection of dominant alphabeta T cell receptors in antiviral
immunity[ J]. Tmmunity, 2003, 18(1) ;: 53 -64.

(E#452 1)

Hoder, RIUMHERY vOT 4HMLF=t 40 B T 1
B HIL17 A SR5T(26.6+12.1)%,
BEBTRMBE (P <0.05), HK, IL-4° HHH
SRUBFRMBE. W AHREAEETL
B B yOT 4HM TS IR R 7T Bl EL A 2R 4
Az VT A 2. WA, XTTRES R R4 4158
FHBFF AR RA %, FIHEM voT 414041
BTS2 — It Hl M A T 4 K B TR
REFHER, BREWESE A RTRRS M
IFEAE, XATT RBHYTR vOT AR R REEE o

SEIR :

[1] 5B, £, TRE. T ARG voT 4155 Radsess
W21, ERERER/ IS THE, 2010, 29(6) ; 457 -
460,

(2] B, A =, 5548, voT fHAERREER PR
[J]. 45T RaedE, 2011, 28(7) : 825 —827.

[3] BRANEF, B, XML, %, IL17A 5 B B 5 aritgonm 2ol
RS HNT]. ST Rpe¥d, 2010, 26(3); 270
=272,

(4] iR, BES, SRig, %. IL17A & Th7 R EEGHRT
WAERLT]. PERAREESRHR, 2009, 12(3) ; 222 -225.

[5] &#h&, EMFE. IL17* y0T S T]. WIS FREERE,
2011, 28(7) ; 817 -819.

(612 m, RKA. AT MR SHBENTITI]. 5P
g, 2008, 24(6) : 609 -612.

[71 % W, %, 2KE. LEHAIAHARN ASE @ BCC
WREER N BN vOT 41 REURIE(]]. Sk,
2011, 27(5) ; 369 -372.

[8] Ye Y, Yue M, Jin X, et al. Isolation of murine small intestinal in-
traepithelial gammadeltat cells[J]. Immunol Invest, 2010, 39(7) ;
661 -673.

[9] Andreu-Ballester JC, Garcia-Ballesteros C, Benet-Campos C, et al.
Values for alphabeta and gammadelta T-lymphocytes and CD4 *,
CD8*, and CD56 * subsets in healthy adult subjects: assessment by
age and gender[ J]. Cytometry B Clin Cytom, 2012, 82(4) : 238 -
244,

[10] Saito K, Katsuragi H, Mikami M, et.al. Increase of heat-shock
protein and induction of gamma/delta T cells in peritoneal exudate of
mice after injection of live Fusobacterium nucleatum[ J]. Immunology,
1997, 90(2) ; 229 -235.

[11] for % 8T WEAMBEFORFBIHI]. FEEREERE, 1999,
15(10) ; 433 -435.

[12] van den Brule S, Heymans J, Havaux X; et al. Profibrotic effect of
IL-9 overexpression in a model of. airgay remodeling[J]. Am J
Respir Cell Mol Biol, 2007, 37(2) : 202 —209.

[13] Stark MA, Huo Y, Burin TL, et al. Phagooytosis of apoplotic
neutrophils reglates‘gramilpoiesis‘tia 123 and IL-17J]. Tmmunity,
2005, 22(3) ; 285-294,

[14] Blumerman SL, Herzig CT, Baldwin CL. WCL * gammadelta T cell
memory population is induced by killed bacterial vaccine[J]. Eur J
Immunol, 2007, 37(5) ; 1204 -1216.



