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PD-1 HUAADS 2014 HIZ, BEMERAROTERIE L LTI TR IV TLLR, MiasA, B, SASEMEE
S RRA R ATHRAGRRE L LTRSS TWS, FERINICIE, PD-1 HUEAR E 5122 OB AR
DI E L TARBIND Z N TRRIND, T4, PD-1 HURDSFRIBRE DN B AROERERELE L
THY EF o TEY . PD-1 HLRIBROIBIEDRE BT 5 A A~ —h—%RET H 2 & PNRAHE
Lo TS, ABFZETIE, M PD-1,PD-1 U %> F (PD-L) , CTLA-4 % &% T+ 574 %
LAB%E L, PD-1 SURIARATE O BF BOR IR A A2 VT, PD-1 HURTER DTG RS — I —I272
DD HERTHZ ENHITH S,

14H) IXUDICEEE L b PD-L1 =T A $ 2L Uiz, k72 PD-L1 FUROMAEDE L Sysmex fhd
b FOIE R S I EE 2 N — A & LTz HISCL OF i 2l e, ik v 20 f5LL RIS A3 SV PD-L1
TIAVEHET D LITHII LIz, 2O T A FOREZMRIET 5720, TR R EIR e el A,
WRFE, MEREREL, RER MR OW ) O T 23 ABE O TR O MK 2 4 O Iz 31 5 TN PD-L1
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Z T UNEIEAAARIC IV T D PD-L1 8B a & bhig U 7= (B s 13 A, Blde B 17 AL insA 18 N), £
DFER, HAEEOIEED PD-L1 BIEARRE T AFTREME A RENIZNEI TRWEEFE B =, ZORE R, EEA o
~— =T FIEH TADIEFEAR T THHEW) ATREMZ R L TEY ., T Ml oOEH bR 2 0 ERHHE% 2
7=

24£H) 22T PD-1, CTLA-4 #2307 O EE T AFIZHh & FLIZ, T CIZ PD-L1 =74 —DHF T/
INTEHL TSI, 20 H CINOD EREZTA P EEMIEHZENTE, @IRET A OB EF
REIEATL . ETIEEBETA PO E L CHIRT 7 4 P2 H W, IROPSA RS L A (50 JEF])
DI I % 7] ¥EM PD-1, PD-L1, CTLA-4 OfEZ#a L7z, £70 A CEiEE (IR B3 30
JEFI) oAt 5 alEdE PD-1, PD-L1, CTLA-4 HHlE Lz & A, Bl 4 — 2252 &
MTET,

3HEH) 2 H THWEHRNABE OIS 7TV ERWTERETZ T A TRt LiEE 24, PD-L1
& PD-1IEAAMEIC L TRFEHE LV &< RMEMAGF N2, TilROTT A FTITRHRFLL T 0%
KEMRHT22ENTEL, ZOZEITRFVERETAFEHND Z LDOMLERELRL TS, £
T2 ZORERIE, ERNICRARGFET 2N EIPRETE L REMZRLTEY ., BFHBEL
(PCT/JP2016/088978), & B IZIfiH iZ331) B al¥EM: PD-1, PD-L1,CTLA-4 OEhEZ 3H ISR 5 729,
14 H ORER N, AT - W ONABE RRMIRY 7 VA RGE LT, £ O, IE, It ORIC X
> CHEME PD-1, PD-L1, CTLA-4 DEAZACT 5 Z & S B 0N 78 o 1o, IRIC IR R IR B R R
WIREEI OO, EERAE (4853, BE (48%) ORAVBRFO=F L~ T7EEHi#%O M
B2 30DEEMGF LIz A, IBFEATZICEB W TR S — U 3m Shvie GR¥EK) ., 34FRIC
XENIS AT Z— L ORI G T 5 2 LN TE 2, 28 FEFEICTARAT a2 MIK TT 508,
5l & fot X MRS A 890 L n[3RPE PD-1, PD-L1, CTLA-4 Off & =RV~ 7 OFEE R 5,

HEL

Anti-PD-1 antibody has been approved as a cancer treatment agent in various cancers such as
melanoma lung cancer, kidney cancer, head and neck tumor. PD-1 antibody is expected to be
approved as a therapeutic agent for many more cancers in the near future. In recent years, expensive
treatment cost of PD-1 antibody has been a medical cost problem in Japan and it is an urgent task to
1dentify biomarkers that distinguish the therapeutic effect of PD-1 antibody therapy. In this project,
we developed highly sensitive ELISA to detect soluble PD-1, PD-1 ligand (PD-L1), and CTLA-4 in the
blood. The purpose is measure patient-derived blood specimens before and after PD-1 antibody

treatment, and test whether it can be a therapeutic biomarker of PD-1 antibody therapy.

1st year) We succeeded in developing a highly sensitive ELISA for PD-L1 that has around 20 fold
higher sensitive than commercially available ones based on HISCL technology with Sysmex company.
In order to verify the accuracy of this ELISA, we tested the blood of cancer patients before and after
operation, in cooperation with the Department of Gynecology, Urology, Respiratory, Pathology
Diagnosis in Kyoto University Hospital. The soluble PD-L1 levels in the blood from the patients (13
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patients with ovarian cancer, 17 patients with renal cancer, 18 patients with lung cancer), were
correlated with the PD-L1 expression on tumor tissues to some extent, but not perfectly. These
results suggested the paying attention only to the markers on the tumor side is not sufficient, but we

considered the activation of the T cell immunity side.

2nd year), Therefore, we developed additionally highly sensitive ELISA for PD-1 and CTLA-4
proteins. We validated the ELISA by measuring the 3 factors in the blood of autoimmune disease
patients (thyroid abnormal patients), and got a characteristic pattern. During the development of the
ELISA, using commercially available ELISA, we analyzed the 3 factors in the plasma of cancer

patients and healthy volunteers commercially available as a control of our sensitive ELISA.

3rd year) The highly sensitive ELISA developed in the 2rd year enabled us to detect the values under
the detection limit of commercially available ELISA. This indicated the necessity of our highly
sensitive ELISA for the evaluation. The result of the 3 factors indicated that using the sensitive
ELISA enable to find the possibility of cancer existence in the body (Patent: PCT / JP2016 / 088978).
In order to examine the dynamics of soluble PD-1, PD-L1, CTLA-4 in the blood in more detail, the
same blood samples from preoperative and postoperative cancer patients as the 1st year were
examined. The values of the 3 factors showed typical features. Next, we examined three values in the
blood before and after Nivolumab administration in the patients with melanoma (4 patients) and
renal cancer (4 patients), in cooperation with the department of Dermatology and Urology in Kyoto
University Hospital, Characteristic patterns were obtained before and after treatment (unpublished).
In the third year we also were able to establish a collabolative system with the National Cancer
Center. Although this project is completed, we will continue to increase the number of specimens and
examine the soluble PD-1, PD-L1, CTLA-4.
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