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ABSTRACT: Humoral immune responses against tumor-associated antigens —
(TAAs) or cancer/testis antigens (CTAs) aberrantly expressed in tumor cells

are frequently observed in cancer patients. Recent clinical studies have
elucidated that anticancer immune responses with increased levels of anti-
TAA/CTA antibodies improve cancer survival rates. Thus, these antibody

levels are promising biomarkers for diagnosing the efficiency of cancer
immunotherapy. Full-length antigens are favored for detecting anti-TAA/CTA
antibodies because candidate antigen proteins contain multiple epitopes Whtzr-snlublefull-lenzt:ﬁ
thmughuut their structures. In this study, we du\‘ciupud a muﬂ'loduiugy to S-cationized antigen
prepare pul‘iﬁcd water-soluble and fu"—ll:ngth antigens by using cysteine

sulthydryl group cationization (S-cationization) chemistry. S-Cationized antigens can be prepared from bacterial inclusion bodies,
and they exhibit improved protein solubility but preserved antigenicity. Anti-TAA/CTA antibodies detected in cancer patients
appeared to recognize linear epitopes, as well as conformational epitopes, and because the frequency of cysteine side-residues on
the epitope—paratope interface was low, any adverse effects of S-cationization were virtually negligible for antibody binding.
Furthermore, S-cationized antigen-immobilized Luminex beads could be successfully used in highly sensitive quantitative-
multiplexed assays. Indeed, patients with a more broadly induced serum anti-TAA/CTA antibody level showed improved
progression-free survival after immunotherapy. The comprehensive anti-TAA/CTA assay system, which uses S-cationized full-
length and water-soluble recombinant antigens, may be a useful diagnostic tool for assessing the efficiency of cancer
immunotherapy.

EKZ - B AR FHZEE (T)

“REH

B 2 A S B
AFHF
I EEEE
FEEEAR
ARARRF
BEHE
ATEE
RIERF

BASHATLRVE

LY
MH TR

J 1[5 BS R Am Ak K 2F

LB
LB —

RIRE AP MR- e a5
MTE—
EL R




NAERRAFX)

BRI E

C"_.;Mmﬁﬁﬁmﬁ

A =] 07? -~ "
MHC class | &3 RIEF T v IRV ~
| ) CKBTIL—F CD4
JOF7V— L Th
DA LR |
éf?AHC class Il




REFIVIRAVMNEERI DO BIGTHABRICED

A Overall Survival s m 0 NHKTT I sF SERETE (cRER)
: M TSU— > BTV AZERD
100 gy Hazard ratio for death, 0.42 (99.79% Cl, 0.25-0.73) v
90- o, 5 <0.001 -HE | KSV-IVFA | FuX-PoA -8 Wil-AR—y | =Za-2R é’ﬁﬁim R#EL#EE
N T
30~ S _
£ o] i, N
=11
:g S :
R ... s
m i
@ 404 .
= -~
2 304 o
& Patients Who Died Median Survival *
20+ no. ftotal no. mo (95% Cl)
10- Nivolumab  50/210 Not reached 4
Dacarbazine 96/208 10.8 (9.3-12.1) 1B Bl 3 y .
0 T T T T T 1 YAILAZERO IR MAEMEE 5T REOIL—F%4H
0 3 6 9 12 15 18 )
Months | =
A’ BERBHEYIBM7 2amesn BRI
No. at Risk ——— S T —
Nivolumab 210 185 150 105 45 2 0
Dacarbazine 208 177 123 82 22 3 0
+ B PP f vx7Pve RMESTE ﬂ."-*l@ 2w TTSENHKY T FEENTT
MU ) B . Fla] PR : 201 1
N SA § AR : EEARIEO0M BEANE : 2016458160
. /B 77 BFHEME/ (v (3. FRAEERCESTRELTVSMULDTEHREDNETY.

ARIBIERT—ODEFHRIC !

fOIEY—F EESEOCRA

YAIAZERO IS8 | FAGREEADHE KREOTL—FEAE]
¥ COEREFFRERTSHDEY

iE . EBE#E . fTE . miRER
ED(ENF) : 18X

IHAagERE] T, SUHRELITFIHE (HRLTT] iRRBENE. AR
EREEEJEEENTRY. BEEonET. EHRiEif T C &0 RIFRICITEE
=NT. BFRTEL L TEREESNSE0 > emif. COMECIIEAAOH
TENE<BH>TUVE, Z2LT. \EOM1>-MME. s8R ([TL—F]
FRULECE. ECHEBRNZ oM. SBFUVERESFESZEDNIZION. B
L<ENT3.




RESEICIZENED: -
ERmHHIET N TS
BB REGE

(‘:B-; ) G FNy ﬁ%"%?rybﬂ'f«f‘/hllﬂ%ﬁl]
MERTFER

CTL /| MEEEREEE N, \
KCD4+ ‘f
i

MHC clase "T’ 4 REF T v IRA VT

CKBDTL—=*

)'

JOT7Y—L
MNAKRR

A AHRE

X A fRaIRA ?
ORGEMMHRE? | =~

-
B Cells @ j@ Tt RIS
T T / &

mh ARG
\(}2 \({Z \UZ EEREGEEDLALE ‘
fiE/s !

_ _ KRBT B/ \(F<—h—
Antigen spreading

B AT TP oY ERK
(30%< LD EEIZRK)

RARRICHTEERETHHRREAREZERLT, PADREAREZYR—FLELS !




fHRICEMRISEREZT 5T 2552 N8 ehAMBHER

MHCYS X I

X

RER

1EhE (R
CTHERTIFROREIRT

FHE  MHCOSRI
- FRIRAL

Testis

CTHIE (>15658) [

&5

@ DB BEAA RS S B 200881

1208 BDERCTIMIRZEET 1)V —RTE{HEH




KEODHAMRENIBIRAREBTRELCT VIS

FHEEDIVNVE
(Rl )
S-hFAAEZUINIE
BEE{#ESE—X
S-AFA AR INDE
(RlETH)
(" & )
Q28 -
/-SN ﬁ
@® ss@ G«N‘ﬁs '

\ J

/ ' £ B S B R R 1
%\ BN R E R

P MIAA |
(a1




Multi-Plexed Assay’ A T L ES-DF ALK BEERIA
R %A & 4B 1=Antigen-Spreading D #3 & #4758 &

HXMM2RNE

—
S-AFFLIELRBARIK

17FBFEDON AFUR (CXF 9 B Antigen-spreadingZz HIE

100

75 ‘ H High responders

Low responders

0 50 100 150 200 250 300

VOTSRZEMAA#RE (day)

R B % - Antigen—spreading
NFEEIN-BEHEIFENLBL!

p = 0.0223

BIEEET (%)




BAREBBROERICZIMET HIAV/N=F UM ZEIC

MR DR R(FRIFCT | A

COFFNARG TR ZHEITELULD |
R(EHRTZORERICEUIZBFETHED
DF2&2NHBUEL & D1 )

BYRBMEEES
. HERT — 5 Z iR
AN

s i —T
" B I

FiEE




