O tasara

Code No. HAK-HELPDL1-1
—RREAFT AW b

PD-L1 ELISA Kit, Human

& &~ PD-L1 ELISA v

(I] v ~EDONT

(I-1] BREAEFE

PASRRRIE. SEMEAL T MIRRREICRI TS PD-1 BRAK(CHT B PD-LI(TOTS LR U H > R-
1)ZRE(CFEIR L. PD-1/PD-L1 #&&ZNTUT T HlRODEEZHIFI T2 L(CKD. RREERKIEZ D]
BUFET V2, . TNSORBERMAEEN AGEECISAL. 31 PD-1 FUARDH PD-L1 FUAZE(E
COWESEBRET I LT THROEH LRSS T 22BN E UTHRESIN. CNETHRLRER
NATZDERNRCLZEENERINTVET D9,

Uh Ut 5. FIEBREBOABIRMENS CBERSNTHEDE TN, 1 PD-L1 FAR(CxH I Bl
DANZZXALZFEAEDH D TOWEBATUSR.

. #1 PD-L1 fift NSCLC BEMNS. BEEBE R A HRIBEL TS 2 DOI1=—J71325wmE PD-
L1 RTISA2>0)\UT7> M RESNE LR 2,

ZOPWELPD-L1 AT SAS2FINUTU R TBED] EUTERI BT EICKD T PD-L1 FE
R(CHTBMMURFET DT EARBSN. Ffe. 9B PD-L1 RIS 0/\U 7> MR EN
FEHCHBIIBME(TOVY— AT U—)EZERKPOEEN PD-L1 DL, R RF—F
(F5ibEL PD-L1 ZEGAZHEDRNBELDESVEDTUE .,

ET5(C, AN PD-L1 omFiRE (d. MNABEDRKRIEZNIFE. AERIS. BLUEFLREETF
BT BAEEMN BB EERBEINTVET ©,

AFwv MME BEFTVINRA D SEEDFTHD PD-L1 (LI IEMERAZRNVZ 1 X Ty TY
2 RAWFRICEKD. MFRY>T)LOMIEE HEPOE ~PD-L1 #ERVECER T DT ENTEE
ER

A@mE ARENCOHFFERLSEZESV. E b BIMADER. BEREZEAICIER LRV
TLESW, ARYZaTVINZIHRHDDOR. HRENCOHZERLLZS0, 1



Code No. HAK- HELPDL1-1  PD-L1 ELISA Kit, Human {}
£ I PD-L1 ELISA v ‘Hakarel

(I-2] FvY bDHE

- Hie b PD-L1 HiicZzEHEE LTz T L — b & HRP RS L 7zHiE b PD-L1 FitidZz ALV 1 AT v T
Y2 RAYFELCKDIRTERECE b PD-L1 ZIREULFI (BRHERE 1pg/mL)
HFRREBEAET. BEOTL— M —F-—DHNFTAETEHEI (KRR 450nm).

(I-3] FvhbDFEE

COELISAFY ME 1 RFYIUY RAvFEZFRBELUTVWET, ZDFW KD ELISA L —
(FHLE b PD-L1 FiADNFHEBEESNTNE T,

BAIC. 2T IL%E HRP ZE#E ~ PD-L1 FiiAkEHICT L — b TILICHIR E T

RIC, RE. TL— NSy ITESny>F)bhoe k PD-L1 & HRPZ##LE k PD-L1 HiAD
EEMCEEZRMMUET.

&#%&(C. HRP (CXBFEEEZTL— NJ—-F-THEHFMD. B> TILFAOE L PD-L1 ZFEELFET,

(I-4] B
RFERE : o (2~87)
ANE 5= HE | BRIRESIUVEIRLEOFR
1 #1 PD-L1 Hufk 96well 14 | D EHBLEEFHmAEEICIEZET
BT L — (8well x 12 strips) IHY, BRSERC(ZEREE - F& 13
2 =34 PD-L1 100pL 1K | EOREEEERDLE. AMEAD
3 vtz )\w Iy — 15mL 1A | EMZETDIXDITDICERULT
4 e \y J 77— 15mL 1A | <L\
(10 f524E)"2
5 | HRP#Z:##1 PD-L1 Hitk 20pL 1K
(250 fEiEiE) =2
6 B2ER 12mL 1R

Rt/ \BLIL T567-0085 ZAmMFE#HE 7-7-18
BEVLEDES : TEL. 072-657-9980 E-mail. info@hakarel.com




Code No. HAK- HELPDL1-1  PD-L1 ELISA Kit, Human {}
£ ~ PD-L1 ELISA v ~ ‘Hakarel

7 fE1ER (2N H,S04) 6mL 1K (7 & UTHiEEZ 9.8% =)
FBLEEEE B 57 KEKLY
&D 2 (C%

% 57

fGb& ‘-\f : " ”
WA TBDERE ("R, Z&. =

)

- BERFREDEENRUIRDIES

- EERDEES

- MIREZIZRDIEEDH TN

- REACOIES. XIIRIEEILKE

[CKDHIRZRRDIEEDH TN

8 TJL—b2—IL 18

h=2 &UT. REBR 3 @D
B ARF Y MERDOMNCER LRWEE(E, ARy MSEDE U T-20CICREL T IZE
LYo

CERNZIZ<BD (ZOMBEIRED)

- Y/270ENRwY4—(10~1000pL)
cNIVFFvRILERY 5 —

- Y —)(—

- JL—h2x—H—

- JL—hkU—5F— (EE 450nm HCRIERIEEIRED)
- JL—bhIAwvS v —

(@] &=, YT IDORARSE

(I-1] %$F)\YI7—0DRA

0= IANV J7—(10 'fl:l/)EﬁE)’i’*E%uﬂ(_C 10 fBHRIRUET.
Bl) TL—b 185 H&%/\w T 7 —(10 ZEME)15mL (CHEEUK 135mL ZilX. SBEEUET,

Hakarel Inc. 7-7-18 Saito-asagi, Ibaraki-shi, 567-0085 Japan
Contact : Telephone. +81-72-657-9980 E-mail. info@hakarel.com



Code No. HAK- HELPDL1-1  PD-L1 ELISA Kit, Human {}
£ I PD-L1 ELISA v ‘Hakarel

(I-2] 5% PD-L1 OFBRAR (FYEA/8(C 2 UTIDTIHR)

PD-L1 RE =4 PD-L1 7yvtzA FRIRE
(pg/mL) I\ I 77—

A 8000

B 800 30pL of A 270uL 10
C 400 150uL of B 150pL 2
D 200 150uL of C 150pL 2
E 100 150puL of D 150pL 2
F 50 150uL of E 150uL 2
G 25 150pL of F 150pL 2
H 12.5 150uL of G 150pL 2

Fwv MCADTWVWDEE PD-L1 (ERD A) 30uL (C77vtz+/\w TJ7—270uL ZHXx (10 &%
R . LSRELDBE®RZB EUEFRT, CDOBBAR 150uL (7 vz/Cy TJ7—150uL ZiX (2 15
AR« LSREULIEERZ CELFT . MUTF. FERIC2EFRRULBRZHARL. 50uL I DIRIEL
TTFEL\. ZBE nN=2Tld. 50pL x 2 = 100pL EAHLUET,

FAIRGAR UTAZR%E PD-L1(12.5~800 pg/mL)(&. wEEZAFARLTIIZE0,

(II-3] HADRE

HRP =584 PD-L1 #i&(250 EiR#E) 27 v 1 /\w T 7 —7T 250 fEHIRLE T .
) TL—bk 185 7vtza/\y J7—5mL (C HRP #Z:##1 PD-L1 H4K(250 f&E#E)%& 20uL 20
Z. EBELEAMUE T . BIRFAR L HRP R PD-L1 ik, HEBSZRAKRAR LU TIZEU),

(I-4] B> T)LEAR (MEY>T))

MEFEEMBEEZOFET > TILIERE U THAWTL S0,
BAIEEF _EBR(800pg/mL) 2 X B> TILiE. 7wty I 7 —2RAVWCEERRU TAETSD
CEICED, ZOEBEZRDDCENTEET,

Rt/ \BLIL T567-0085 ZAmMFE#HE 7-7-18
BEVLEDES : TEL. 072-657-9980 E-mail. info@hakarel.com



Code No. HAK- HELPDL1-1  PD-L1 ELISA Kit, Human {}
£ ~ PD-L1 ELISA v ~ ‘Hakarel

(I-5] B> T)LEAR (MiaisELEiR)

fHfetEERZ 2,000 x g T 10 PEELLUT. BEZBMDBREFET. 2O LERZY>TILEUTAH
EULFY. AIEEFE LFR(800pg/mL)Z#MX TzH > TILIE. 7y /\v IT7—Z2RANWTEERIRL T
AETDCLICKD. ZOREZRDDICENTEET.

(I-6] B> TIDRE

RBEIRDTZTIVE-20CATF TRELE T . T, BERMBER DRSBTS IZS0,

(m] RIEFFE

1. #1PD-L1 AAERIETL — hEREZERICRUET,

2. BHEPD-L1 ZFRARLET ( [I-2]) .

2 THIRGAR UTAZR%EE PD-L1 (12.5~800 pg/mL)E UL (FH>TFIViERKE 1 D x)ldl=h 50uL

IOIL— IR ET,

=5(C. BIRARUZ HRP ZR#HT PD-L1Huik ( [(I-3] ) Z&DTILIC 50uL T DOMRFET

JL—hEC>=ILU. TL— ST —H—TH#(800rpm, 30 ) LFET.

ERT1EMIL— b T —H—2BWTE”RB00rpM) UL TRE. B UL (F 2 BFEFERICUET .

RItRZETE(CHFEEL. &I T)LIC 300uL DFFE/ Ny TJ7—ZMX. %% UFET. CDiEFz 3

T>TFEL,

8. BEERZRZTIILIC100pL DR, R TENL T 20 PHEFEHFERISLET,

9. REBOREEZHR®E. 2D T/LICS50uL I DEILRZEIMRET .

10. 7L—hU—4F—([CTEITILORKEZRNELET CAERR : 450nm) .

11. 1&8h (CAR%E PD-L1IRE. MtE(CEEZED . EEMiRZHEEI,

12. B> TILHSBESNIZRAE ZZEMR (OIS S B, B> TILERD PD-L1 BE (pg/mL) % iR
NEI,

w

N o un ok

(1v] RITER

(IV-1] REEMR

—fil& LT, £R% PD-L1 BE (pg/mL) ([CX I DIREE(0D450)2 0 S5 I (CH< EB 1 DK S(CRD
FI. 22U, FEIRE. Py BCHLCHEWT, B2 TIILROREZEE LTS,

Hakarel Inc. 7-7-18 Saito-asagi, Ibaraki-shi, 567-0085 Japan
Contact : Telephone. +81-72-657-9980 E-mail. info@hakarel.com



Code No. HAK- HELPDL1-1 PD-L1 ELISA Kit, Human

t b PD-L1 ELISA F+v

10.0

1.0 |

OD450

01 |

0.0

10

PD-L1 (pg/mL)

O tasara

1000

(& PD-L1 BEDOIRAENS TS ORNERZUSIVWEEZTOY FLUTWLWET)

PD-L1 IR (450nm) FIGIRSEE EEFTEIE
(pg/mL) 1 2 (BESTEE) (pg/mL)
0 0.066 0.068 0.067
12.5 0.106 0.113 0.110
25 0.15 0.151 0.151
50 0.239 0.240 0.240
100 0.421 0.407 0.414
200 0.789 0.783 0.786
400 1.460 1.462 1.461
800 2.690 2.595 2.643
mES>7IL 0.719 0.714 0.717 179.2

1 fR¥ PD-L1 (CKDIRERIRS JOMET > T VBIE

HwRAE/ \BLIL

HEWEDESE : TEL. 072-657-9980

T567-0085

TR S & 7-7-18

E-mail. info@hakarel.com



Code No. HAK- HELPDL1-1  PD-L1 ELISA Kit, Human {}
£ ~ PD-L1 ELISA v ~ ‘Hakarel

(IV-2] BRiRE

TS > IIRME DIESRE S MEEDIES N SEH URHRR7) (X, 1pg/mLTHOELR.

(IV-3] =hnEUR (Mmis. M)

BY>T)VICBIANRE (3 BE)D PD-L1 R UEINRZEH UCRERER 1 (TRITEBDTHDE
L.jj_:D

K1 BYZTILOFRNIEILR

BIUIRER (%)
92T
Fi54E EE
5% 94% 92-99%
g 91% 88-93%

(V] Fv FOBHRIBRRURTE

BHHR - EAMNS 6 AR (RSEHEFY MESANILICERR)

IT% L mE (2~8%C)

(&5 3R]

1) H. Dong, S. E. Strome, D. R. Salomao, H. Tamura, F. Hirano, D. B. Flies, P. C. Roche, J.
Lu, G. Zhu, K. Tamada, V. A. Lennon, E. Celis, L. Chen: Nat Med., 8, 793 (2002).

2) L. Chen, X. Han: J Clin Invest., 125, 3384(2015).

3) S.L.Topalian, F. S. Hodi, J. R. Brahmer, et al.: N Engl J Med., 366, 2443 (2012).

4) 1. R. Brahmer, S. S. Tykodi, L. Q. Chow, et al.: N Engl/ J Med., 366, 2455 (2012).

5) B. Gong, K. Kiyotani, S. Sakata, et al.: J Exp Med., 216, 982 (2019).

6) X. Zhu, J. Lang: Oncotarget, 8, 97671 (2017).

7) EBE5EE, FEEEERTEEEEEERKEN, EXE, 53385, FAIF 10H 28H.

Hakarel Inc. 7-7-18 Saito-asagi, Ibaraki-shi, 567-0085 Japan
Contact : Telephone. +81-72-657-9980 E-mail. info@hakarel.com



O tasara

Code No. HAK-HELPDL1-1

For Research Use Only;

PD-L1 ELISA Kit, Human

[I] About this kit

[I - 1] Background and Measurement Principal

Tumor cells evade the immune surveillance by up-regulating surface expression of PD-L1,
which interacts with PD-1 on T cells to elicit the immune checkpoint response®?., In recent
years, anti-PD-1 antibody drugs and anti-PD-L1 antibody drugs that inhibit this signal
transduction have been confirmed to have clinical efficacy and safety in various solid cancers
by enhancing T cell activation®®,

However, therapeutic resistance after initial response has been increasingly observed, and
mechanisms of resistance to anti-PD-L1 antibody therapies were mostly unknown.

Recently, it has been identified the unique secreted PD-L1 splicing variants lacking the
transmembrane domain, from anti-PD-L1 therapies-resistant NSCLC patients®.

It has been suggested that the secreted PD-L1 splicing variants induced the resistance to PD-
L1 blockade therapy by acting as a “decoy”, and the levels of soluble PD-L1 in the exosome-
free plasma or pleural effusion in patients detected with secreted PD-L1 splice variants were
much higher than in healthy donors or patients without the secreted PD-L1 variants®.

Increasing evidence suggests that the blood levels of solble-PD-L1 might facilitate the
prediction of clinicopathological characteristics, treatment response, and survival outcomes in
the cancer patients®.

This kit detects human PD-L1 by a one-step sandwich method using the high-performance

antibody against human PD-L1, an immune checkpoint related molecule.

For research use only, Not for diagnostic use.

Please read this manual thoroughly before use. 8
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[I - 2] Features

PD-L1 ELISA Kit, Human

O totaro

- Detects high sensitivity human PD-L1 with rapidly by a one-step sandwich method

using solid phase anti-human-PD-L1 antibody and HRP conjugated anti-human-PD-L1

antibody. (Detection limit: 1pg / mL)

- No special equipment is required. Standard microplate reader capable of reading at 450nm

will do the job.

[I - 3] Kit Principle

This ELISA kit uses One-step Sandwich ELISA principle. The ELISA plate provided in this kit

has been pre-coated with an anti-human PD-L1 antibody.

First, the sample is added into the wells of the ELISA plate with HRP conjugated anti-PD-L1

antibody and allowed to react. Next, after washing, substrate is added to the HRP conjugated

anti-PD-L1 antibody reacted with PD-L1. Finally, HRP color development is read with a plate

reader to quantify human PD-L1 in the sample.

[I -4] Kit Component

Storage temperature : 2~8C

Reagent Volume Quantity

1 | Anti-PD-L1 Antibody Immobilized Plate 96well 1 plate
(8well x 12 strips)

2 | PD-L1 Standard 100pL 1tube™
3 | Assay Buffer 15mL 1lvial
4 | Washing Buffer (10X)*2 15mL 1vial
5 | HRP Conjugated Anti-PD-L1 Antibody (250X)-3 20pL 1tube
6 | Substrate Solution 12mL lvial
7 | Stop Solution (2N H,S0,) 6mL 1lvial
8 | Plate Seals 1sheets

1 Sufficient to create 3 standard curves with n=2.

*2 Crystals may precipitate in the Washing Buffer (10x) during refrigerated storage. Warm the

buffer to dissolve it at 45°C before use.

store it at -20°C.

Hakarel Inc.
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Required Materials Not Included in the Kit

- Micropipettes (10 ~ 1000 pL)

- Multichannel micropipette

- Multichannel micropipette Reservoir

- Plate shaker

- Microplate reader (enable to measure at wavelength 450nm)

- Plate washer

[(II] Preparation of Reagents and Samples

[II- 1] Preparation of Washing Buffer(Prepare 2 wells for each assay)

- Dilute Washing Buffer (10x) to 10 folds with purified water.
e.g. For 1 plate, add 135 mL of purified water to 15mL of Washing Buffer (10 x)

and mix well.

[II - 2] Preparation of Standard Protein solution

Concentration PD-L1 Standard Assay Buffer Dilution
(pg/mL) factor
A 8000
B 800 30uL of A 270uL 10
C 400 150pL of B 150puL 2
D 200 150pL of C 150pL 2
E 100 150uL of D 150uL 2
F 50 150uL of E 150puL 2
G 25 150uL of F 150uL 2
H 12.5 150puL of G 150puL 2

- To prepare Solution B, add 270pL of Assay Buffer into 30uL of PD-L1 Standard (Solution
A), and then mix well (10 times dilution). To prepare Solution C, add 150pL of Assay Buffer
into 150pL of Solution B, and then mix well (2 times dilution). Similarly, 2 times dilution
series for Solution D through H should be prepared.

- Use 100puL for measurement, using 2 wells for each solution (n=2).

Hakarel Inc. 7-7-18 Saito-asagi, Ibaraki-shi, 567-0085 Japan
Contact : Telephone. +81-72-657-9980 E-mail. info@hakarel.com
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- Diluted PD-L1 Standard Solution(12.5~800 ng/mL) should be freshly prepared at each

time before use.

(I -3] Preparation of antibody solution

- Dilute HRP conjugated anti-PD-L1 antibody (250x) to 250 folds using Assay Buffer.
e.g. For 1 plate, add 20pL of antibody (250x) into 5mL of Assay Buffer. Mix by inverting
the tube.

* Diluted antibody solution should be freshly prepared at each time before use.

[(II -4] Preparation of Samples (For Blood samples)

Blood samples should be serum or plasma. Use serum or plasma directly as the sample
solution.
Samples generating absorbance values greater than that of the highest standard should be

further diluted using Assay Buffer and reanalyzed.

[II -5] Preparation of Samples (For cell culture medium supernatant)

Centrifuge cell culture media at 2,000 x g for 10 minutes to remove debris. Collect
supernatants and assay.
Samples generating absorbance values greater than that of the highest standard should be

further diluted using Assay Buffer and reanalyzed.

[II-6] Sample Storage

Store un-diluted sample at -20 °C or below. Avoid repeated freeze-thaw cycles.

(II] Sample measurement procedure

1. Bring anti-PD-L1 antibody solid phased plate and the reagents to the room temperature.
2. Prepare PD-L1 Standard solution by serial dilution. (from step [T —2] )
3. Add 50pL each of serial diluted PD-L1 Standard solution (12.5~800 pg/mL) or Sample
solution into the well.
4. Furthermore, add 50uL each of diluted HRP conjugated anti-PD-L1 antibody (from step
(1I-3] ) to the well.
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10.

11.

12.

Seal the plate, and then shake in the plate shaker, and then shake it at 800 rpm for 30 sec.
Incubate at room temperature for 1 hour on a plate shaker set to 800 rpm, or for 2hours
for static reaction.

Discard the reaction solution, and then rinse each well with 300uL of Washing Buffer(from
step [II-1] ). Repeat this step for 3 times.

Add 100pL of Substrate Solution into each well, and then incubate at room temperature
protected from light for 20min for static reaction.

Visually confirm the coloring, and then add 50uL each of Stop Solution.

Place into the Plate-reader, and read the absorbance of each well on a spectrophotometer
at the wavelength of 450nm.

Create a standard curve by plotting the average blank control subtracted absorbance value
for each PD-L1 Standard concentration (y axis) against the PD-L1 Standard concentration
(x axis).

Determine the concentration of the target protein in the sample by interpolating the blank
control subtracted absorbance values against the standard curve. Multiply the resulting
value by the appropriate sample dilution factor, if used, to obtain the concentration of PD-

L1 in the sample.

[IV] Measurement example

[Iv-1] Standard curve

As an example, the graph of absorbance (OD450) against standard PD-L1 concentration is

drawn as shown in Figure 1.

However, draw a new standard curve for each assay to calculate the concentration in the

sample.

Hakarel Inc. 7-7-18 Saito-asagi, Ibaraki-shi, 567-0085 Japan
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Fig.1 Standard curve and measured values
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[IV-2] Detection limit

The detection limit”’ calculated from the standard deviation of the blank absorbance and the

slope of the standard curve was 1 pg/mL.

[Iv-3] Recovery (Serum. Plasma)

Three concentrations of PD-L1 were spiked to evaluate signal recovery in the working range
of the assay.

Tablel Recovery of each sample

Recovery (%)
Sample
Average Range
Serum 94% 92-99%
Plasma 91% 88-93%

[V] Kit expiry date and storage

Expiry date : 6 months after the manufacturing date.

(The manufacturing date is indicated on the kit box label)

Storage : Refrigeration (2-8C)
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