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Abstract of Thesis

Name (ALZAAQI SHOUQ)

Immune monitoring via WT1 epitope-specific IgM and IgG antibodies in
patients treated with WT1 peptide vaccine cancer immunotherapy
(WT1ZIEF—HENIgMP L VIgGIEFRICEBDWTIEDIF UEBEBEEZEDRET =51
)

Title

The Wilms’ tumor gene WTT is highly expressed in various malignancies and plays
oncogenic roles in these cancers. We have developed peptide-based cancer vaccine
immunotherapy targeting WT1 (WT1 peptide vaccine). Monitoring host
immunological status before vaccination and the induction of target-specific
cellular immune responses are essential in cancer therapeutic vaccines. In the
studies, I focused on IgM and IgG antibodies against WT1-235 epitope, which is the
target of WT1 peptide vaccine. In humoral immune responses, IgM production is the
first response and IgG class switching requires helper T cell help. These features in
the production of antibodies indicate that WT1-specific IgM and IgG antibodies
could be different types of immune monitoring markers in patients treated with WT1
peptide cancer vaccine. Further, we searched a novel antigenic WT1 epitope and
identified WT1-271 epitope.

In the first paper, WT1 epitope-specific immune responses were analyzed in
patients with advanced sarcoma with human leukocyte antigen-A%*24:02- and WT1-
expressing tumors who received the WT1-235 peptide vaccine as monotherapy. We
found that 1) IgM antibodies against WT1-235 and WT1-271 were detected in three
(9.6%) and 20 patients (64.5%), respectively, prior to vaccine administration,
indicating immune recognition of the WT1 antigen prior to administering the
vaccine. 2) An enzyme-linked immunospot assay revealed that WT1-235 epitope-
specific IL-10 production/secretion in peripheral blood mononuclear cells declined
in the first month of vaccine administration in all three patients with positivity for
WT1-235 IgM at the start of the vaccine. 3) Positivity for both WT1-235 and WT1-
271 IgM antibodies at the start of treatment was associated with unfavorable tumor
control at 3 months after vaccine administration. These results suggested that WT1
epitope-specific IgM antibodies may be utilized as immune-monitoring markers for
evaluation of host immunological status before vaccination and could be prognostic
markers. 4) WT1-235 IgG antibody levels were elevated in 33.3% of sarcoma
patients during the three-month treatment protocol compared to GMB and ovarian
cancer where approximately half of the patients were treated with the WT1-235
peptide cancer vaccine had elevated WT1-235 IgG antibody. These results suggest




insufficient induction of WT1-235 specific immune responses in the majority of
patients. [1].

In the second paper, we found a clear association between the production of WT1-
235 IgG antibody during the vaccination period and longer progression-free survival
in patients with advanced or recurrent ovarian cancer treated with the WT1 peptide
vaccine. These results are compatible with our previous findings that WT1-235 IgG
antibody was associated with favorable clinical outcomes in recurrent glioblastoma
patients treated with the WT1 peptide vaccine. These results indicate that WT1-235
IgG antibody may be a predictive biomarker for patients treated with the WT1
peptide vaccine immunotherapy. [2]

Conclusion: WT1 epitope-specific IgM and IgG antibodies may be useful biomarkers
to evaluate host immunological status and the induction of WT1-specific immune
responses in WT1 peptide-based cancer vaccine immunotherapy.
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[ Tmmune monitoring via WT1 epitope—specific IgM and IgG antibodies in patients treated

with WT1 peptide vaccine cancer immunotherapy| {22\ THEE L7,

[(FFRENEEET] V14V A ADEGBEEFWTLHL, Hx REMEEE CREICHEIL THY . WIlE
R & LTI _XTF RU 7 F B RIENERE SN T 5D, ALZAAQTRIIFER BN e fuE et =4 U
J—J1—& LTWTIR T F KU F U OFERTH HWT1-235T B h— 7 |2%9 5 IgMIs KX DlgGHi ik
IZER LENGOEAB IO TR L OMBEZMT L, RIEREIGEICB W TIgMEEITR Y DOIRE
THUY., 1g6~D T T AAA » FITIFEANNAN=THIRO~NIVTNULETHD, —DODT T ADHKRD
HEIXENENDOTEN R84 T OREET=F) T~ ==V IDHT L ETR-BTH, S
DIZARMIZE I = e PR E DO mVWWTLI= B b — 7 28R LWT1-271= v b —7 % [[E L 7=,
(A1) WT1—= & b — 7R GEISE 2, WT1-235X7F KU 7 F o 2 BAIRE L LTRE SR
7o b b HMERTUR-A * 24 : 0245 X OWTLR B 4 £ 5 AT AIE O B 31 CTHEFT L |

1) {BRBIMERFOWT1-2358 L O'WT1-271 IgMFLIR D& T OGMEIL, U7 F o &K EH%3NH TOFHR
BEBEHELTWD,

2) ELISPOTT v A 2LV KM BEZMILIZI T HWT1-235 & b — 7R B IL-100E 4 / 50 WA 73
00 F UG ORIIOINAIC, BIAEEICWT1-2351gMBBE TH > 723 ADBEFE T X TTE T L,
3) WT1-235 IgGHLIA DU 7 F o F54%30 A TORGMFIT33.3%IC & EF 0 | 3o B3E TiEwTl
FERA R INEDFEN A+ Th D 2 L 2R LT,

Gase2) 77 F o WlF OWT1-235 IgGHLIRDEA L . WTIXTF RU 7 F o THRE I N7
F L FR I B B O M A O R & ORI MERMEBEFRRH D Z L LN L
7oo ZHUIT LIRS L 72WT1-2351gGHUIA N WTLIS 7 F R U 7 F o TIRIE S U7 BRI M 0 B 25 i R
FOBRIGREBATHEBAELTWLZLE—HTOH/ERTHD, ZNHORRIL, WT1-2351gGHL K
MDWTLINT'F R 7 F @ REDO PR TR~ — 1 —Th DL R L T D,

[FAEME] WTlT v b —FRRAIgMEB X CIgehiikiT, BE ORIIRIESCE U 7 F v iikic
BT OWTLR R GREINEOFE LM T 20 E =2 ) v I~—h— L2 L E R L, FFiZ
EEE=F )T —H— L LTUgMPLIRIZER L7eRicA ) U F U 7 4 Z25Mlicx 5, BLELD
ALZAAQT ~ SHOUQIC DI+ (fRIdF) D P 21253 HlfEN & 5 LF8E LT,






