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~92H) R EESEBII L, INHLOFERE D
LT BEREEEREIE Y ¥ — DR
DEMZFITTEGIE 2 KIE LT, BRIKAE A0
BIME I 15%, Survivin-H/K-HELP_7'5F KU 7 &
UHRET XV 35UTRE DR E AR AL,
HEKUE. 05, Mt 0.9L 95 LA0EH & 72
ST, 2B 20JEFI DKL T LB TOREE
EICE O EHEEMRREITOZELAEEE L
7=

FUIFURBREOEREIZLDEEESL
DOFREE - FEE - T OMERR. Survivinkr Ry
BINEMEDOFHE ., RBREDRICE 2EHE

(CR+PR) - J@%= > h— L (CR+PR+SD)
A AETFHIM (Overall Survival) « 855 A4 175 R
(Disease Free Survival) « HEHEEEHART (Time To
Progression) -+ #3824 77 [ (Progression
Free Survival) « 4 77 #i [ " #& f& (Median
Survival Time) « @~ — & — (CEA, CA19-9) |
HBHVITRERE fW IBITBEZ h%@ﬁu'%
DFEH, E7-MRI - BERBEGARNTIC X 2 58
BOR, BLO Hﬁf}ﬁ?’ﬁc‘:ﬁf‘ﬁfﬁﬁ@i‘ﬁﬁé
A Bk RaRA > b & LT,

X HICARBRRBR ORI & L CRBIE
P EFIERESROFET T N—T T 2T\,
AEERABOBBE THELNDIHWHRE OB A ﬁ
. Mg - MyE. BLOKRMMY > 3Bk
wf\ﬁw—fﬁfmé@%Bhéﬁﬁﬁﬁi
F)-EHE - BE - BEEAFHMG L. svwiiE
BREFETDHOORL 2D LD REN
DY ERE - RET DA A~ — T —FF
FREEE LT,

e KRB FR Al AT E T, dbifEE K
FHibiB L B RFEFZHMBWREOE
Bl - fFFEE CEHEEL, = hN) —KELRB
Survivin 23 AFUROFENTE (RERERS IO
EEPCRIE), FHEEE L 25 HEE=FY
7" (B1 Survivin ST - ELISA, HURGEEA T
MARISE  7a—% A RA N =), PUEE
#h3 (RECIST A X 2 B ARNT, MER~ —
H—RE)DHETe harri#iLi-aE
BRI R FHE E A AERL LT,

IZE MR I FIC K D R REE Dk
ﬁ %% B D B AFURFERMAT 2 5 N
PN AR REOTUAM, T MIISE R O
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L THELNEMERRIET T DR RAF
%o T MlaERAWEZRHERERE L, RESE
BEY XU JEBTHHAHRFFENYT A b
HAVEAIZOWT, BIEARTHLZ L%
LT,

& O I ARG R ER 2B AR &
LT, BNABEOEEMREE AWV RAHR
SN . TRIR DB THE b D MKRIEIZ
SWTHIESREILEICERT 2, F~—
1 — DN 7B X OVREA A & B fE L 7o
(FED,

T« BRUEICTT BSurvivin NULII—RTF RE
BULEED D F VBROEIEIRREER

DOF G

AR - MR
TV

PBERE (TS BSUrvivin NIV S—RTF REBUE
BODOFURRICBITDNAZI—-N—HA

MERT Y2 —ILBRE

SRRt SBERHAR 2 L e 3 »
= (0398 (535 98> (809 v H)
B =]
23R 23S 470
S ERG SERMn 5 ERm
bbbl il Fer b
A M RE R MRRE
fgﬁ (&H35mL} {&35mu) (&35mU)

A R RRBR O EH s oV Tk, dbifEE KA
Fbt. B ERRRBREHEEZAESICBNT

TN e S, ARSI NI, TR 23 FE I,

BEOT RN —BIWNEELZRBTH &
NHEREE e o7z, Bl&EFex, L ERFER
TR BRI ZE AT 38 & OV 88 K 1 50 bt /8 o
RHEEEZEESCBVWIERETEL T
Do

D. £
AIFZRIZBNT, BAPUER R~ /—T
(Th) HEfE & % —THiAR (CTL) ODlHE % &M
bE®2ANATY v R 7 XTF R
(H/K-HELP) Z W= RN AT F KU 7 F
KRB 2 EHE L, B AR OEFRIR RN AR
EIRERY 7 F o R TAZLEZREELT
W3,

AMERE A BRI LIEDAT 7 F U IRE

W2 & B HIEE SR & BT 2 RER A B TR R

PRERBRO E R m T, ALE KRR, TR
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FE LR B R OER - HFRE LEE L,
YL 4,12 X A Survivin S A BUR O fiEHTIE
ELISAMEC K AHiSurvivinbifffli, 7o —4 o
FARY =X B2HRAFRATHIEISE.
RECISTE:YEIC L 2 B fFHT 3 L ONES ~— 4
—HEICE S FUEBROHE 1 b2y
PRSI L7z, Mgk & & CE O L iRkt
7L DEFERAER DT 2 T 7R R % 1%
U REZNTY X ) JHHB Th 5HURE
BEY A NI A CEAICHOWT, B BEE
FRETHDH I ENMRINTZZ L6 Sk
W2 & BAREERFIEN +HDICEBAIRETH D &
E 2T,

EHICETORBRER ZEENROFE
TR N—=T3F L. 7 —7H TR
LT, Z Vv BEORBEDENNDL ., &
WHIEBED R A FET D008 ERDED
RRF (A F~e—Hh—) ZBRE-RET L5
Fa b avEER LR, #o T, REELRED
HEICESE BVWREREDRELFEST LD
DL 20 ZF D REHERTFERIEST S L T,
FOVBROFENBAT 7 FUBRBENHEFTE
LEEZTND,

Zh b DR R RBR O EMEFE IOV TR
R ZE B3 X Oy E K F B s R sl aF
RHHREEERESIC TEAR SN, FBKFEE
ZMMEEERIC TERIBE LT o o KIBE
FERIZ DWW CUMINES R RBR B ER > A T LR
#& (UMIN000007507) L, BEO= U —7H B
MENTZ E0D, A%, AIREREREG LU
B SA A~ — D —WfREHEET 22 & T HA
FoNAT Y v a7 ~27FF F (H/K-HELP)
AW EHFRER DS AREIREAY 7 F
COBRBICEND LD EHFEND

E. #&#

AEEFEIZRBNT, WBERBIZLIEBAT 2
F U IRERIC L A HIEE S R A M T 5 REW
B TFEEG R BR D EMEIZ 18T 7= B A 1T - 72,
LET 5 ILHERE KRS TR ESESEET. Al
EREERRE, LSRR R R b O A -
WrgeE LEE L, SERAEIC L DSurvivindi A
PR OMEITE., FUEBREE=F ) 7, B&X
OHEESIROHE T v ha /L& Lz, &
e B L, bl KRR L OSEE IR
EFZEFTICRBE SN -ZMEEEZESICLS
FKERT% . UMIMER PR R BR B 6k o 2 7 LT Bk
(UMINO00007507) ¢ 5 & & i, ARIGHEABRD
> M) —%BRR LT,
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L RE) POESE KEREENERATYE, ThbbOTENERELRE
L RBESZU—FAHEY RRTF T I F VR AHRRET T - T
- (CTL) It X 5REY FERCESL, wIvIRROBLERE, wDY
| BISRMRENROBRIEIR L E VLS, 2010 4 4 FRE FDA AT
CORIEREICHS BT 2 F v (Provenge®) RRW LI & bIFETREFHE
| ChB. ARTERFOBEEALVIZLT, HRATIO2HEEHSTH
Coam L,

E/ﬁﬂ—?&fﬁ

< EMBEECIA TR, uzfzvf@byzzzvvm@%%z@@ﬁ
D OHELBoTV A, BLESEHERT L —BOEE, KBRTEEERENE
P BB LY ko TER.
1. HER2 (E/bB2) =¥ 2HE
a) Trastuzumab AV X<T
HERZ ERIcRENICEESTH e V2 7 a-FilduiE (1gGl) THh,

LSRRI E 7~ 2011

1884~8508/11/¥100/ 5/ ICOPY

U)éF?;ﬁfﬁni St %ﬁ%‘%ﬁ@%ﬁﬁ%?%:‘chﬁ ﬁl-.i'sh‘%%}‘" VEGF (vascular endothelial growth -
: ) factor) Hith, #EGFR (ep:dermal gmwth factor receptor) ﬁﬁui«ftﬁﬁ A G)ﬁA SRR B .
J,'ﬁ’&ﬁ"‘fb‘:é ?2’2_, ‘ﬁ"\?"fr" l’f'? ’?%/Ci 2010-‘::34 H;k. FDA ﬁ’ﬁﬁﬂlﬁﬁkﬁ?éﬁvba‘? .
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: 1903-1910, 2008
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HER2 2 A ¥ 3HERMAEO Y 7 VEENEERICMA, RSO Fo s
U LR EFEAREE (ADCC) EHTHAEEIRESRE (CDC)
THEHRSELBN T LEL A TS, BHTIH 20% - HERZ BRI%
BAAoh, TROTHRICLAWERFAEERR HIUCSERESHMECYY
AL 2 # ¥ (capecitabine/cisplatin ¥ 7= i 5-FU/cisplatin) + Trastuzumab
vs {LAEREEROSE MR (ToGA RE) TRERCSEFIR2HREL
72 (138 mo vs 111mo, p=0.0046) ¥ Z & 76, SHOBRIASIIFEND.

2. HER1 (ErbB1: EGFR) X 3H&

HAPEGFREHICEENICHES L, BB EZRAHEET AL T,
HEBERERET S, LI57, KBEONA0% TEK-RASERI B Y,
RAS-RAF-MAPK ZEOEHEMEENICHELTVS. LEN-T, T0KD
BHATCIZEGFREEEL THETROY FFVEEFMEATERVED,
BEHREBLhEVI TR,

a) Cetuximab &% <7

Eh YRR ATHE (BTY T ARG THY, {FARFREER
By 7P VEERE X ABBEH & ADCC, CDCHERIC L 2 BREELE
ZoNB, FAFHETHDB0D, 4~ 20%I infusion reaction XBD LD
e, HHEE TH. EMglsESASRS, 36, EGFR BERERCH
VRN, LROBHEPS KRASERAICIBEESEFTERVWIL
AWbh b, BER (wild type) (CBRD BRI A,

IBRER IR £ 4T % A1 FOLFOX6 % 74 FOLFIRI = Cetuximab
RHATH T Y5 a{LE TR (CELIM) T3, Z4%i3 63% & 57%, RO
PRI 38% L 30% Th ol LAPL K-RASORECHRITT2 L, FEED
ST 0% LTERMTIR A% E VI BRI R

EB-BREABEHEOZ Y ALETIHREB (OPUS) TiT,
Cetuximab+FOLFOX4 vs FOLFOX4 ASHEBE S 1, BRI 46% vs 36%, &
BELEFHN PFS) BEBIK T2 mo THEELRL, LML, 7y M
FedTd & K-RAS FFAER T3 REHEIZ 61% vs 37% (p=0011), PFS 7.7 mo
vs 7.2 mo (p=00163) &% b, Cetuximab @ EFEEFIRAH HN7z .

b) Panituzumab /S AT '

S&bk bES7O-FNbE (VT2 X1 1g62) THY, Cetuximab &
Uik<{ EGFRICHAT 3, 1g62 TH 2D Fo L7 4 - DELIETEL
ADCCEMUESHEI ALY, Z2k M TS 5729, infusion reaction ®
B %A T ChEPEMEE, THZERALGRS.

w5 - BREARBEICHT 3 FOLFOX4 vs FOLFOX4+Panituzumab ® % OT
HEB (PRIME) T, K-RASEFAREITO PFS % 80 mo vs 96 mo (p=002)

LEHREEAD L OORFEIL 48% vs 55%, TR 197 mo vs 239

BRI L — 2011
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Lancet 376 : 687-697, 2010
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et al : Fluorouracil, leucovorin, and
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S mo LARERRBD b oT o,
| 3. VEGF IKH¥ BHE -
| EEoWK, ERECIIERESMITHEIL,S, TOMMEET VEGK
D g3y —, LT LET S —EHRERORFORNE LTERSATY
L7 ' '
) | Bevacizumab ~svywed
C e MEEJZU—FARE (P72 5 R 1gG) THY, MO VEGF-A
 LERMIEAT S LT VEGE ALY — L AT B0 EE L THIE
S ENEARET L. I EENEOSBEEEICLY, LEREAOEENE
FREmTATRLSLLELONTVD

B - BRABBICHT 5 IFL vs IFL+Bev. ©% DI HARE (AVF 2107g)
L ARSI 156 mo vs 20.3 mo (FR=066, p<0.001), {EHEBAEIEHIRIX
“ 62 mo vs 106 mo (HR=054, p<0001), ZEFI L 348% vs 448% (p=0004)
L EEREOETEAREALD . S6R, FyEYIVIEAN TR
VIR B KM L LT ® FOLFOX4 vs FOLFOX+Bev. D% T4
BB (E3200) TRAAAHMEE 108 mo vs 129 mo (HR=075, p=00011), 4
| WEATEHINE 48 mo vs 72 mo (HR=06L, p<0.0001) , AL 86% vs
© 227% (p<0000D) &, GRBSREAERTLE®.
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B35l 7= HLA-A24 (AT 60%FEY) KEST39BREONTFF
EBVEFRSAERTH L. AL Toh 5% &, BEY Y RERNL,
Eﬁﬁ@%w%ﬁﬁﬂi%F%%ﬁ?%i~?~i4Fﬁv&%vﬁﬁ%ﬁ%
Lfét.¢ﬁ%um@%ﬁ%f}&M%#E%ﬁmﬁﬁéﬁﬁéﬁﬁb
FRC Lo TELNEHENSRFF FUZF YDA ) =2V T7HTW, &
BEMICES L RTF FEERL, 2EY 60 EROXBMHELX Y T -7 %=
BUT FOERRBEEELTYA. Sugiyama ® i3, SBEOMEICHE
BAHBNDE WT 187 F FEHWLBRFIEZT-> TR 5.

—F BHTHSESELEEEREETF-JILCILHBEEZEARLE
g hRTFR QEBEONTFF) O&TEL, arJ~7F K (30
o~ 4D E) ReF—IN=S Y B TRTF, ESkYa— FRTFRE 10
FE EAVARTFRBIFABENRAFZ S0, §TIEE INEHRICES
TWBHEELEEV. ChbD—EOFHEERHELCTRATIOERLVOT,
HEE R D -RREORI YT 2BFICSzv. UT, s E CETR
DERBIE 2 BENITENT B,
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1.- #i# oncoantigen (URLC10, KOC1, TTK) NFFF

Komo & ™ i3, MEREFGOETRERICHTIEIHRRIBVIRE
WHELZL, A7F TFTREREN THRSEFELAZOEFATHES L
o e RE, SHRIAAS THEAR GTFRAB) £1iTo/. 60#licBnT
3FEORTFFIZ2F2BEL, HLAX—F =77 L w3FE (Znusy
FUREST A HLAAM BHEREER, FHTIROBFETAOTERLES
4B ATOND) CEFLAELIA, AMBERBECENELSTFHENE
BIZEN, SHEAEEHNTE IBONTF FTRTERENH LB
EFHEIZLRET 28R 18EHIRE ELORWHOSFHRI R
bRRETHok. BERTOEBEREZARLDWCRAY (4 X008 THAR
(STF-IT) 2HEHEFTHY, BTLCHERFERERE LTS,

2. NY-ESO-1

NY-ESO-1 REREL W HEEFEHOBWEREL LCash, BEHEEVWE
Ty FVRESRE SRR BETEZ AL DY =7 % FhEhildk
TERBEANTF FRF—-N—F 9 €77 F FOBERLHEBRA LR TY
5, BIbERLR, TOFTU—FECTL LY b~ T DR TR ALI—
THRECE P73 B L CHERNLREERERSZHFELLI WD
THH Y,

8 &

BEEZFENERFL 74— (VEGFR) TEM—FN7FF + TS1/CDDP

PR REEST - FSEHBICH LT TS-1/CDDP DiEi#i L ¥ A ¥ & VEGFR
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A patient with pulmonary metastasis of colon cancer was treated
with artificially synthesized helper/killer-hybrid epitope long pep-
tide (H/K-HELP) of MAGE-A4 cancer antigen. The patient was vacci-
nated with MAGE-A4-H/K-HELP combined with OK432 and
Montanide ISA-51. There were no severe side-effects except for a
skin reaction at the injection site. MAGE-A4-H/K-HELP induced
MAGE-A4-specific Th1 and Tc1 immune responses and the produc-
tion of MAGE-A4-specific complement-fixing IgG antibodies.
Tumor growth and carcinoembryonic antigen tumor marker were
significantly decreased in the final diagnosis. This is the first report
that artificially synthesized MAGE-A4-H/K-HELP induces Th1-
dependent cellular and humoral immune responses in a human
cancer patient. (Cancer Sci 2012; 103: 150-153)

Case report

F irst clinical findings in one patient treated with an artifi-
cially synthesized MAGE-A4-helper/killer-hybrid epitope
long peptide (H/K-HELP) cancer vaccine.

A 62-year-old Japanese man had a history of pulmonary
metastasis and resected colon cancer without active infections
(human immunodeficiency virus [HIV], hepatitis B virus [HBV]
and hepatitis C virus [HCV]), severe heart diseases (New York
Heart Association class 3 or 4) and autoimmune diseases
(scleroderma, Sjogren’s syndrome, idiopathic thrombocytopenic
purpura, multiple sclerosis and rheumatoid arthritis). The patient
was enrolled in this trial and confirmed MAGE-A4 antigen
expression and human leukocyte antigen (HLA)-phenotypes
(HLA-A*310102, A*330301, and DRB1*#150101).

The pulmonary metastatic colon cancer of the patient was
shown to express MAGE-A4 cancer antigen by both immuno-
histological analysis and real-time PCR (Fig. la—e). MAGE-
A4-H/K-HELP was artificially synthesized by conjugating
MAGE-A4,75 599 helper epitope with MAGE-A443_;54 killer
epitope by a glycine linker (Fig. 1f). In a phase I study, the
enrolled patients were treated with subcutaneous injection of
MAGE-A4-H/K-HELP (1 or 10 mg) combined with OK432
and Montanide ISA-51 four times at 2-week intervals
(Fig. 1g). In the present case, the patient was first treated with
1 mg MAGE-A4-H/K-HELP four times at 2-week intervals
and thereafter treated with 10 mg dose-escalated MAGE-
A4-H/K-HELP six times. Physical and hematological examin-
ations were monitored before and after vaccination with
MAGE-A4 H/K-HELP. As a result, it was confirmed that
there were no severe side-effects, although a skin reaction
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occurred at the injection site (Grade 2 reaction, Common
Terminology Criteria for Adverse Events [CTCAE] v4.0 crite-
ria). The isolated CD4" T cells from the patient’s PBMC did
not produce significant levels of interferon (IFN)-y by stimula-
tion with H/K-HELP in the presence of antigen presenting
cells (APC) before vaccination. However, the levels of IFN-y-
production by CD4* T cells greatly increased in the patient
after vaccination with 1 mg MAGE-A4-H/K-HELP (Fig. 2a),
and the levels of Thl response increased approximately 10
times after vaccination with 10 mg MAGE-A4-H/K-HELP
(data not shown). The numbers of CD8* Tcl cells detected by
IFN-y-enzyme-linked immunosorbent spot (ELISPOT) assay
also increased in the patient’s PBMC after | mg MAGE-A4-
H/K-HELP vaccination (Fig. 2b), and the increased Tcl
response was also observed after 10 mg vaccination (data not
shown). We determined that the epitope recognized by CD4*
T cells was exactly our identified helper epitope (MAGE-
Ady7g 599) in H/K-HELP, while the CD8" T cells recognized
an unknown new killer epitope in a part of the helper epitope
sequence of H/K-HELP (data not shown). Thus, MAGE-A4-
H/K-HELP induced both Thl and Tcl responses in the patient
irrespective of the patient expressing HLA DR1501 bound to
MAGE-A4,73 299 helper epitope but not HLA A24 bound to
MAGE-A4,43_154 killer epitope in MAGE-A4-H/K-HELP.
Moreover, our vaccine protocol with MAGE-A4-H/K-HELP
mainly induced MAGE-A4-peptide-specific 1gG3 antibody
(Ab) and slightly induced IgGl Ab, both of which are Thi-
dependent complement-fixing Ab (Fig. 2c,d). The levels of
MAGE-A4-specific IgM also slightly but significantly
increased at an early stage of the 1 mg vaccination, but the
levels did not change after the 10 mg vaccination. In contrast
to IgM, the levels of MAGE-A4-peptide-specific IgG3 and
IgGl Ab greatly increased after the 10 mg vaccination
(Fig. 2d). However, no increase in IgG2 and IgG4 was
observed after vaccination with H/K-HELP. We demonstrated
that MAGE-A4-specific IgG Ab recognized MAGE-A4 43 ;54
killer epitope in H/K-HELP (data not shown). Thus, it was
demonstrated that the MAGE-A4,75 290 helper epitope exactly
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