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Th1 Cell Adjuvant Therapy Combined with
Tumor Vaccination: A Novel Strategy for
Promoting CTL Responses while Avoiding the
Accumulation of Tregs

(Th1 cell adjuvant therapy: CTL @ ZH:EREM & Treg O FHEIGH % 1>
PR EEDORSR)

We have demonstrated a critical role of Th1 immunity for induction of tumor-specific
CTL in tumor-bearing mice. In a previous report, we demonstrated that adoptive transfer
of OVA-specific Th1 cells into mice bearing established-MHC class II" A20-OVA tumors
resulted in the induction of tumor-specific CTL, which were able to completely eradicate
the tumor mass. However, in contrast to MHC class II* A20-0VA tumors, it was hard to
eradicate established-MHC class II" EG-7 (OVA gene-transfected EL-4) tumors by
OVA-specific Th1 cell transfer alone.

In the present study, we succeeded to develop a novel tumor immunotherapy
technique, termed Th1 cell adjuvant therapy to eradicate established-MHC class II
EG-7. When tumor mass became large (6~8mm), the mice were intradermally (i.d.)
treated with OVA-specific Th1 cells, combined with the model tumor antigen (OVA), near
the tumor-draining lymph node (DLN). After 3 round of therapy, tumor regression was
induced in all mice treated with this vaccination and about 50~60% of all mice showed
complete tumor rejection. Tumor eradication was dependent on host-derived CD8* CTL,
because OVA tetramer-specific CTL was enriched in CD8" T cells, and depletion of
CD8" T cells in vivo by anti-CD8 mAb injection completely abrogated the therapeutic
effect of Th1 cell adjuvant therapy. Moreover, we found that Th1 cells injected i.d. with
OVA vigorously proliferated and accelerated the activation of dendritic cells (DC), as
evidenced by profound up-regulation of the expression of costimulatory molecules such
as CD86, CD80 and early activation marker CD69. In addition to DC, various
immunoregulatory cells including CD8" T cells, NK cells, M¢, and B cells were found to
be activated in the tumor DLN upon treatment of Th1 cell adjuvant therapy.
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Immunotherapy against large tumor masses has generally been ineffective since
tumors themselves often elicit strong immunosuppressive responses. The success of
our strategy indicated that Th1 cell adjuvant could effectively induce anti-tumor
responses by overcoming the strong immunosuppressive environment in the
tumor-bearing host. To investigate the possible impact of Th1 cell adjuvant therapy on
these regulatory cells, we examined the frequency of Foxp3® CD4" regulatory T cells

(Tregs) in tumor DLN. The number of Tregs in DLN of tumor-bearing mice was markedly
increased as compared with tumor-free mice. Whereas, the number of Tregs was
significantly reduced, when tumor-bearing mice were treated with Th1 cell adjuvant plus
OVA. In contrast to treated wild-type mice, the strong accumulation of Tregs was
induced in the IFN-yR™ tumor-bearing hosts even when the mice were treated with Th1
cell adjuvant therapy. Thus, we could provide the first evidence that injection of Th1
cells together with tumor antigen suppressed the accumulation of CD4* CD25* Tregs in
DLN, and this downregulation is controlled by IFN-y secreted by Th1 cells.

In summary, we have established a novel protocol using Th1 cell adjuvant for tumor
immunotherapy, which permits the generation of potent tumor-specific CTL responses
and avoids the generation of tumor-specific Tregs. We believe that Th1 cell adjuvant
therapy may be effective and applicable to clinical trials.
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Thl Cell Adjuvant Therapy Combined with
Tumor Vaccination: A Novel Strategy for
Promoting CTL Responses while Avoiding the
Accumulation of Tregs

(Th1 cell adjuvant therapy: CTL @ #FHiERih L Treg OFHEIPHI 2 1L
FHRBEREORER)

HEEHE |, BIERY Thl ML EAT Va2 FE LTEBREERYE & H6H
L. EBZHRT2HD2RBREEORRELZ BN E L THREITRo7, &
. BENT U ZIIEIT Thl/Th2 NT A Lo THLRTWA Z ERmbi
TRV, GERIZIVBEISET A -DITITRE T 2% Thl BITERT 5 4
ERHDIENRALNMIRoTETWS, ZOBRICESE, BFEN Thl
Az AEAKIIBAT S Z & TERRNDORE T A% Thl BIGEIZMHET, B
BIEETAHI L ERE L, I 2 TAA ST MBI MHC class II HEMICK
SR B A, —ARIZE D OFEE TIEIMHC class IT B L CVWRWEENIZE A
ETH D, MIC class 11 FRMEEE S Thl Mlaz AV TR RIRER TIE DB
P BE L, ZZCRAEBHREE LTOVA 2B IE7- MHC class 11 FEMEfE
B (EG-7) HE~UVRAZBEETIREBEL. APFRICHAVWE, ETHDIC
C57BL/6 ¥ UV RIZ EG-7T # RN L, BEED 7~8 I U A— Mo
BECARIEE 2 Mih LTz, OVAZEH, OVA K52 A Thl HEAR KX Ot Thl #EAZ & OVA %3t
(2 (Th1+0VA) . FNEIVERTR Y BRI RNKRE Lz, OVA BHE & OVA %
£ Thl FIREM DB A TIIEIXIE D 20> 7283, ThI+OVA TIRE Lz~ U X3
N AR I,

I OREBERBIZBWT, BATRY V1T Thl MREABLISHLTLHL L
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Lz, BREEZIIUHETOREMBITELIE LS, 61
OVA-tetramer BRI DEBPUEE RN CTL AFHEINTNWDEZ L bhmhol, L
DOFERD S, MHC class 1T FRHEEBEORE TS, BHE & BAFREA Thl MHiaz
HRATHZL T, BIEENFRETHDL Z EHRENT,

— R, EEBEAEIAENERECHE D, HEEAERGEFHEL T
BT TR RYDENELNRVWERREINTWS, £Z T Thl AT Y
2y NED 7 F UBEN, HEBARICET B Treg 24 L2 5E MR IE 2 #7
BRTEXANEIMITONVTRE Lz, BEBARICHFEELTND Treg DFTR Y V7
SREF~OEME Thl BTV a Xy REY I FUBRICL - TELIHAH SN
7o ZOMEIZHRIT IFN-y IEFHTHEZ LR IR REBEUV R ZHAVWTHDL
nelrol,

U FDOERERNDERBY VS EICRE 21T ) RIBEIENE OBEICIEE
WWAESTH A LR ENTY., —HOEEIZOEEY v 88 KN
DELIHEELTWAEEARD A0, ZERICER TOICHPEETHDLZ L
NPEEND, F2T, RICZOMBEEFTRL Thl BAT V=30 MEEORRE
RADIERERRRICIERT 272010, BHFR ) v #HIC&RE L. TOEE
BOPERRLNAINE I BRI Lz, TOMKE Th1+0VA ZEIEFTBEY X
RIS L ThH, ®E5 L Thl MIROEFEY v N E~OBENCL Y| &
EHEERE CTL APRILFESHh, BEEORSEHLEI Z L0 oT, 1€
T, systemic 72 Thl AT V23 MNEIEOBIFEDRGIERICEETHD
TR EINT,

NERROERGETIIREIEO EHFEE L. RIEFEET VICRITD
FERRMEST Y = 7 # — R OREEEICET AL RT 4 7 AB LV
Treg DYERELICETHEMB S o7z, ERIEDOEATETER )OSR O
e FEMEICET 2ERAH -7, X DICEEO/NELFIRIEERE > b ERSR
BHABEROTY F—77 5725 CTLBRFEINENEINCEL T, £ikis
BV BB OREERA CTL NHE SN A TREMICET 2 BRMxH o
oo WTFNOERIZH L THLHEFEZFIEFOT —FCHET RIBRER L
BIAL., #0722 @eEZE%E LT,

I DEHTIX. Thl BEAT P20 MEY 7 F U #IED MHC class 11 FRMHIEEIC
LISHTE 5L\ ) A JEERREAN: CTL 22FEMICHEHE TE 5 R, S HIT Treg
OMEEZIE T AIDREZE O L VI ATHESHEE N, SERDOERE~DILH
LEIfRF LD,

EEE—RIZNODOREEZEFTML., KERBERICBIT 2HHECIIGHE
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