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Abstract

PD-L1/PD1 immune therapy has been very successful for some Rabbit PD-L1 Monoclonal Antibody Development Figure 2: PD-L1 on NSCLC, Bladder Cancer & Melanoma Table 2: PD-L1 Antibodies IHC Results Figure 3: PD-L1, CD3E, CD8A, CD20, CD68, FOXP3, LAG3 and TIM3 IHC Stain on NSCLC, Bladder Cancer, & Melanoma
patients. Treatment is usually based on PD-L1 tumor expression levels
in tumors; however, some patients with positive tumors have shown no Rabbit recombinant monoclonal antibody platform was developed using B cells from
response to therapy. Recent clinical trials have shown that treating peripheral blood. Briefly, B cells were isolated from the whole blood of rabbits
patients with more than one immune therapy target results in better immunized with PD-L1 peptides. Immune response positive cells were selected after
outcome suggesting the importance of understanding PD-L1 tumor they were cultured for 7-10 days. Rabbit IgG variable light and heavy chain were PCR
micro environment. In this study, we look at a number of immune cell amplified and cloned into vectors. Positive clones were sequenced. Both light and
markers with PD-L1 expression to see if patterns of the immune cells heavy chain were co- transfected into 293 cells for antibody expression. More than 10 OR-5H8 413 413 513 —
infiltrating the tumor micro environment vary. PD-L1 expression in the positive PD-L1 clones, were first screened by immunocytochemistry and then e N TSR, gy NScLe P it gy
tumors was assessed by multiple PD-L1 antibodies since no single PD-  immunohistochemistry. Two clones (OR-5E3 and OR-5H3) for IHC were shown to OR.5E3 NSCLC  Siiafe o
L1 antibody has been FDA approved for all tumor types. Immuno-histo ~ Work on both human and mouse tissues Figure 1. NSCLC 313 6/13 313 Rt o
chemistry (IHC) screen used 2 recombinant rabbit monoclonal NSCLC-1 e
antibodies (clone OR-5E3 and OR-5H8), one mouse anti PD-L1 clone Figure 1 Positive PD-L1 OR-5H8 On Human & Mouse Tissues UMAB229 513 13 13 .
UMAB229, and the FDA approved antibodies clones (SP142 and 28-8). DRETEN - casads By o se 0N I 3 e NSCLC NSCLC :\"‘:‘%
Immune cell markers used in the IHC screen were CD3, CD8A, CD20, “w;ﬁy 3 e : AL, w ML, A ?fe,.
CD68, FOXP3, LAG3 and TIM3. The screen was done on sequential Ay Ht“‘wxw SR O PRT o BT e ST 221&2(: 413 8/13 313 R
sections of bladder, melanoma, and lung tumors. Variation existed g R AT g 1%:1;; NSCLC-2
between five PD-L1 antibodies in their sensitivity and specificity to vy o o P an Rty i e o ALY ¥k «,,,. Sl 28.3 BLADDER
detect PD-L1 in the different tumor types; however, the differences — : R A N LAt R —— i NSCLC 5/13 5113 313 CANCER
were usually associated with the ability to detect low expressing BCell Lymphoma HER2+ Breast Cancer Stomach Cancer / Ms Colon Ms Spleen : B e
tumors. Immune cell markers CD3, CD8A, CD20, CD68, FOXP3, Fig. 1 Shows rabbit monoclonal PD-L1 clone OR-5H8 staining on both human and mouse AR Bl NS SR ’}' OR-5H8
LAG3, and TIM3 cell markers all produced strong staining if positive tissues. The antibody can pick up strong and weak staining easily with in the same tissue. LN A N RSt A Bladder 8/13 3/13 2/13 B
cells were present; however, they vary in number and distribution NSCLC-3 SR Ge e IR AR (ESSI  R Y Cancer SLADDER -
pattern throughout the three types of tumor. For example, when lung or Table 1 Antibody Information and Dilution SSERERE G TBehe SR - OR-5E3 CANCER 7
bladder tumors presented a strong PD-L1 staining at the edge of the Manual IHC staining of paraffin- | B Bladder 6/14 314 2114
tumor they_often had a number of CD3E or_CD8A immune positive cells embedded human and mouse co B 2 j R R Cancer A1) T,
present, this was not the case for CD20 which were foci clusters or tissues using anti PD-L1 rabbit UMAB229 MELANOMA g
scattered through the tumors. FOXP3 and CD68 staining were scarce CD3e UMABS54 UM500048  |1:200dil mono antibodies clone SP142 BLADDER Bladder 6/14 5/14 3114
event in all three tumor types. Although this study was limited to small CDSA  UMAB241  UMS00133  1:200dil [Spring Biosciences -Pleasanton, CANCER-1 Cancer
sar;zl_ets_u;et,_ a 1Oft_“m°rs eacn 't_d't‘i]Shso‘é"_f?'ﬁerf?ces '”fﬂt‘e amount CD20 UMAB37 UM800001  1:200dil CA], clone 28-8 [Abcam - SP142
and distribution of immune cells in the 3 different types of tumor _ _ : ) Bladder 7114 3114 1114
positive for PD-L1 expression. Chea  UMABLSD |Umenons7  L200dl | o e O o0a 5. Cancer Figure 4: PD-L1, CD3E, CD8A, CD20, CD68, FOXP3, LAG3, TIM3 IHC Summary on NSCLC, Bladder Cancer, & Melanoma
FOXP3 UMAB248 UM800140 1:200dil - . (Score is based on immune cells present not stain on total tissue.)
. LAG3  OTIIOE7  TA807146  1:250dil TA591004] OriGene Technologies- BLADDER é?ﬁ ; 4 314 T
I n t r O d u Ct I O n TIM3 OTI5CS TAS12325 1-250di RO(_:kV”l'e MD]. The' immune marker CANCER-2 adaer PD-L1 clone UMAB229 on Tumor CD3e Expression On Immune Cells CD8A Expression On Immune Cells LAG3 Positive Immune Cells
antibodies from OriGene of CD3e, Cancer % w519 10 Q0 . o mSEY t0 Q0 0
PD-L1 UMAB229  |UM800121  1:200dil CDSA, CD20, CD68, FOXP3, oR.sHE 010 1% =>1% to 50% >570A) 0to 5% =>5%t050%  >50% 0to5% ®>5%1050%  >50% 0to5% =>5%1050%  >50%

Targeted PD-L1 and PD-1 therapy successes in preventing the PD-L1 OR-5H8 TA591003 1:100dil LAG3. and TIM3 are listed on the I X N _— Melanoma 0/10 9110 1710 5 4 4 6 5 8 12 8 7 6 6 10 .
progression of melanoma has expanded to include treatment of non- PD-L1 OR-5E3 TA591004 1:100dil Tablel . B TSE BeY B =3 L : '»'; 3 3 1 1 4 1 0 4 ° 2 4 0 0 3 4 5 3 3 3 5 o
small-cell lung cancer, bladder cancer, head and neck cancer, renal cell e AR y | L ! gl bR OR-5E3 3/9 5/9 19 °
cancer, with clinical trials of other solid tumor on going as seen in Immunohi stochemistry: BLADDER b T W s e Melanoma NSCLC  Bladder Cancer Melanoma NSCLC  Bladder Cancer Melanoma NSCLC  Bladder Cancer Melanoma NSCLC  Bladder Cancer Melanoma
Figurel. Clinical studies have shown that positive PD-L1 protein All antibodies required heat induced epitope retrieval HIER using OriGene-ACCEL CANCER-3 T A S gy
expression in these tumors are associated with higher response rates Tris-EDTA buffer pH8.7 for clone OR-5H8 or OR-5E3; OriGene TEE pH9.0 for clone " o ' ’ o UMAB229 310 6/10 1110 CD20 Expression On Immune Cells CD68 Expression On Inmune Cells FOXP3 Expression On Immune Cells TIM3 Positive Inmune Cells
from targeted PD-L1 /PD-1 immunotherapy. However, tumor SP142; BioCare DIVA DeCloaker for clone 28-8 at 120C for 3 minutes in BioCare e\t e g o B i W ke WS R o Vielanoma 0t05% =>5%t050%  >509 % m>5%1050%  >509 g % to 50° g % = >5% to 50° :
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responses are hot _rnedlz_ited by Fhe antibody per se, but by tumor PD- Decloaker chamber. PD-L1 clones SP142 and 28-8 were diluted 1:50; PD-L1 clones S § e ": it ! LN T : SP142 g g 10 2 10
L1 antigen interaction with specific T cells that had been previously OR-5H8 & OR-5E3 were diluted 1:100 and incubated for 1hr at room temperature. MELANOMA-1 : . B e g Rk iy e Melanoma 2110 810 0710 . A A . 2 . 6 7 , 6 5,
blocked by the PD-1-PD-L1 interaction (1). Here we looked at the OriGene Polink-1 a one step anti- rabbit polymer HRP detection (Cat# D13-100) was o, 5 R R s e e 1 1 0 ° . L0 o 2 2 > 2
expression profile of immune cell markers CD3, CD8A, CD20, CDE8, used except for clone 28-8 which used 2 step Rb Polymer Polink2Plus (D39) and BOSILAONEA DGR TSN WYL TR VT AR 28-8 410 5/10 010 ° 0 ° 0
FOXP3, LAG3 and TIM3 with OriGene rabb”f mono PD-L1 antibodies DAB Chromogen aCCOrding to manufacture’s protocoL The seven immune marker B SR ' R ' R R Melanoma NSCLC  Bladder Cancer ~Melanoma NSCLC  Bladder Cancer Melanoma NSCLC Bladder Cancer Melanoma NSCLC Bladder Cancer  Melanoma
clone OR-5E3 and OR-5H8. Both PD-L1 antibody clone OR-5E3 and antibodies also required antigen retrieval.
OR-5H8 have previously been shown to have similar staining as the _
FDA approved rabbit mono clonal anti-PDL1 clone SP142 and clone Im mu nOh |StOChem |Stry Scorl N g : MELANOMA-2 Fig-2 Show examples of tumors stained with new and FDA approved CO n C I u S I O n
28-8 for targe_ted |mmunotherapy drugs atezoll_zur_nab and For this study PD-L1 intensity of stain was not incorporated into the overall score rabbit PD-L1 clones on NSCLC (lung), bladder cancer, and
OPDIVO® (nivolumab) respectlv_ely as shown in fl.gur.e 2. NSCLC, 20% 1+ and a 20% 3+ was considered 20% positive tumor. Tissues were score : gelanorpa. Resul;s show new rabb|tI cItC)pgs staF:rE)slfqonlger. i
Bladder Cancer, and Melanoma immune cells, as mdlc_ated by the CD3, under two assessments. First pass they were given an overall score of positive tumor y ¢ reOTii):c:IS’Z?gtewasolonmeerzlrr]:g Iri:‘]izgtlijsnsoirgg res-ulte(zic;::?Neak -~ The rabbit monoclonal PD-L1 clones OR-5H8 and OR-5E3 antibodies_stained human and mouse tissue and can be used fqr screening PD-L1 positive tumor and immune cglls when compared to the FDA ta\pproved
CD8A, CD20, CD68 and FOXP3 staining, generated different cell and positive immune cells. Intensity of the stain was not evaluated. Second the stgining p poly P p cIor_mes. For example the bladder cancer case 3{ PD-L1 clone OR-5H8_sta|ns 90% of thfe.tumor but both the FDA approved antlbodles_shoyv less positive PDL1 expression in this tumor. We observed the rabbit

ot : : : _ : ; i - antibody clones OR-5H8 and OR-5E3 were easier to see low expression of PD-L1 positive tumor cells in all three cancer types used in this study.

distribution patterns in the three tumor types. The five PD-L1 antibodies same cases were compared to each other to see if the scores were correct and i+ - - - i -
showed variation in detection of both immune and tumor cells. MELANOMA-3 Fig-3 Shows various staining pattern of immune cell markers with PDL1 positive tumors the immune CD3, CD8A, CD20, CD68, FOXP3, LAG3 and TIM3 cell markers presented different expression levels and distribution pattern throughout the tumor. The overall expression

pattern of these markers is complicated. CD3 and CD8 can be seen scattered throughout thePDL1 positive lung tumors however CD8 positive cells were mostly observed at the edge of bladder tumor but not
scattered in the bladder tumor. CD20 rare to see in the PD-L1 tumor but rather foci with of several hundred positive cells would be seen in the some of the tumor sections. CD68 and FOXP3 were rare and seen
scattered though out the tumor. In this sample we could not see enough events to conclude their role. LAG3 and TIM3 show strong staining on lung macrophages and weak signal on the tumor cells; the other
immune markers evaluated did not show expression by the tumor cells. In bladder cancer we rarely observed TIM3 expression in the tumor (30f14) but LAG3 we observed 10 of 14 tumors to have at least low levels
of expression. In melanoma we observed only 4 cases with immune positive LAG3 and/ or TIM3 cells and these same cases show weak positive staining in the tumor cells.

adjusted against each clone for that tissue. This was to insure that similar staining | w5 ' s

patterns received a similar score PD-L1 expression in NSCLC (lung), bladder cancer, and melanoma.




