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Founded in 1925, ATCC is a non-profit organization
with HQ in Manassas, VA, and a center of scientific
excellence in Gaithersburg, MD
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cell culture — the “gold standard”

Innovative R&D company featuring gene editing,
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cGMP biorepository

Partner with government, industry, and
academia

Leading global supplier of authenticated cell
lines, viral and microbial standards

Sales and distribution in 150 countries,
19 international distributors

Talented team of 550+ employees, over one-
third with advanced degrees




Oncology Porifolio

Classical Cell Biomarker Tumor Drug Immuno- Patient-Derived
Culture Discovery Biology Screening Oncology Models
vHuman Cell Lines v'Matched Tumor - v'Cell Lines t?y Gene \/Isoggnic Cell v'Primary Immune v'HCMI Organoids

Normal Cells Mutation Lines Cells and Cell
v/Animal Cell Lines v Cancer Cell VEMT/MET vEMT/MET Lines ¥ HCMI Adherent
v Certified Panels Reporter Cells Reporter Cells v THP-1 Reporter angeslolul\s/lzzrjéon
Reference Material v'Quantitative Cell v'Fluorescent vPrimary Cells Cells v Conditionall
v Cell Culture Media Line DNA Reporter Labeled v vHybridoma Cells R yd
Cells hTERT- eprogramme
v'Cell Culture /Luciferase Labeled immortalized viPSC-Derived (CRQ) Cells
Reagents Cells Primary Cells Immune Cells /Organ0|q Growth
ViPSC-derived ¥'CAR-T Target Kits
v Exosomes Reporters
Cells v'Checkpoint

Reporter Cells

v'Assay Ready
Immune Cells

ATCC



Agenda

= Immune checkpoint inhibitors

= Development of immune checkpoint reporter cell lines

= Comparison of modified and parental cell lines

= Showcasing applications of GAS-Luc2 reporter cell lines

= Summary




Pa¥B N

Immune checkpoint inhibitors




Immune checkpoint inhibitors (ICls)
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= Immune checkpoint molecules
- Markers on the surface of cells communicate “self” to FD
immune cell
- Cancer cells have increased expression of these markers
to evade detection
= Therapeutic antibodies (ICls) have been developed to bind to
the markers to allow immune activation

= A ssignificant breakthrough in the field of oncology and a major
step forward as a novel type of cancer immunotherapy

Sources: https://www.cancer.gov/about-cancer/treatment/types/immunotherapy/checkpoint-inhibitors @
Zhao, B., Li, H., Xia, Y. et al. Inmune checkpoint of B7-H3 in cancer: from immunology to clinical immunotherapy. J Hematol Oncol 15, 153 (2022). https://doi.org/10.1186/s13045-022-01364-7 ATCC



ICI fimeline and milestones

@ ®
1987

CTLA-4 gene cloning @

1990 @
Identification of CTLA-4 ligands (B7-1, B7-2) teh

1992

—_—
In vitro demonstration of CTLA-4 function 1994
Functional evaluation of CTLA-4 KO mouse @ 1995 E ’ 1995 @
Demonstration of CTLA-4 Ab efficacy in mouse tumor model
1996
1999
Treat human cancer patients with ipilimumab 2000 2000 2000
2001 —e
2003 — 2002 —®
First demonstration of clinical activity of ipilimumab @———————
2004 —o

oRCs

2005 —e
2006

 ———— )

2010

2010
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FDA approval of ipilimumab (the first approved ICl)
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PD-1 gene cloning

Functional evaluation of PD-1 KO mouse
Identification of PD-1 ligand (PD-L1)

In vitro demonstration of PD-1 function
Identification of PD-1 ligand (PD-L2)
Observation of PD-L1 expression on tumors

Functional evaluation of PD-L1 KO mouse
Demonstration of PD-1 Ab efficacy in mouse tumor model

Demonstration of PD-L1 Ab efficacy in mouse chronic infection model
Functional evaluation of PD-L2 KO mouse
Treat human cancer patients with nivolumab

First demonstration of clinical activity of nivolumab

Demonstration of survival benefit in phase 3 trial

FDA approval of pembrolizumab (the firstapproved PD-1 ICl)
FDA approval of nivolumab (the second approved PD-1 ICl)

Nobel Prize in Physiology and Medicine to James Allison @—————— ® Nobel Prize in Physiology and Medicine to Tasuku Honjo

@=®

Source: Immune Netw. 2022 Feb;22(1):e2. https://doi.org/10.4110/in.2022.22.e2
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Challenges in developing ICls

In vitro artificial systems

» Cancer cells are engineered to overexpress immune checkpoint
molecules

* Non-cytotoxic T cells are engineered to express T cell activation
signaling reporter gene

* Solves reproducibility issue, but loses physiological relevance

Syngeneic or humanized mouse models

* To understand immunological mechanisms and test potential
therapeutics
* Inter-species disparity (mouse vs. human immune system)

s FUlly human ex vivo assay models

. o » Co-culture assays of human T cells and human cancer cells
* Primary immune cells and patient samples adds physiological relevance
- * Donor variability issue
« Difficult to reproduce results




What's the solution?

= Physiologically relevant ex vivo reporter assay systems

Endogenous expression of checkpoint molecules

More predictive model of the in vivo situation

Convenient data collection by reporter gene expression

Enables reliable measurement of the potency and stability of ICls

Physiological High

Relevance reproducibility







Protein profiling of immune chec
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Cancer type Cell lines ATCC catalog # IS | T a a o a ") @ " ") I T < < 2 g o o o o o o
5637 HTB-9 + - 52096 2594 | 60004 | 52945 1593 1783 3085 2831 1322 1464 | 68780 | 85293 | 2092 3069 1909 1993
HT-1197 CRL-1473 + N 40740 |45360.5| 1368 | 6891.5 | 21853 | 16451 1785 2838 1852 1682 1837 | 105114 | 127213 [ 4220 6126 2120 2878
Bladder cancer HT-1376 CRL-1472 + - 27135 | 51493 | 1692 8578 | 74667.5| 66185 365 1790 3440 36478 | 44828 | 4293 4179 1233 1707
RT4 HTB-2 + - 143148 | 139442 717 1602 2395 | 2961.5 40953 | 48452 1097 1482 1954
TCCSuP HTB-5 - + 30543 | 48394 | 4325 9664 | 131058 | 123270 930 822 526 1422 3016 3758 315 366 271088 | 282653 | 3912 3573
SK-N-BE(2) CRL-2271 + - 17884 156 262 228 240 923 778
Brain cancer U-87 MG HTB-14 + - 249 73474 | 72722 338 263 4718 3312 2804 3010 339 454 30877 | 33809 | 2926 2597 2080 1968
U-87 MG-Luc2 HTB-14-LUC2 + - 15061 | 40367 29967 | 29009 | 1508 1374 487 706 1717 1370 219 36063 | 43417 | 1851 1491 984 753
AU565 CRL-2351 + - 2428 | 11013 307 831 1289 841 633 856 37017 | 35953 1027
BT-20 HTB-19 + - 6082 | 17072 886 4614 | 44830 | 44507 711 761 300 203815 | 235198 1172 1244
DuU4475 HTB-123 + - 1912 1082 3774 | 59238 | 54996 | 1941 1317 4014 4293 6525 36382 | 32343 6426 2523 1278
HCC38 CRL-2314 + - 13009 3097 | 16705 2300 1565 1912 3050 1525 1855 | 132767 | 134741 5751 4437 2143 1906
Breast cancer MCF7 HTB-22 + - 46613 | 42793 2197 1972 4821 4165 1583 2402 5720 4584 2867 2424
MCF7-Luc2 HTB-22-LUC2 + - 2793 56518 | 53829 575 936 1331 1723 3902 5935 465 1037 1724 5297 1215 2149
MDA-MB-231 HTB-26 + - 11359 | 20492 986 1880 149 456 1031 777 38583 | 53188
MDA-MB-468 HTB-132 + - 115 16342 806 575 438 769 401 747 36560 | 43422
T-47D HTB-133 + - 32581 | 24851 828 594 597 703 3140 1990 859 683 39364 | 37651 | 3038 2166 1620 1325
HOS CRL-1543 - + 13031 | 41473 2927 9075 60530 | 61277 289 305 211 552 1127 1210 99713 | 124829
Bone cancer MG-63 CRL-1427 - + 819 368 730 | 4326
Saos-2 HTB-85 + 6082 | 32705 332 329 897 1244 2525 1975 58992 | 70813 | 1726 1733 1644 1525
U-20s HTB-96 + - 5929 | 36019 290 5915 | 63080 | 64082 548 333 830 1152 2321 2660 784 778 | 112962 | 124648 | 2554 1174 3008 3045
Caco-2 [Caco2] HTB-37 + 32201 | 30175 | 1315 1209 1900 1817 4255 5817 1060 661 44423 | 39942 | 6756 4849 3170
Colon cancer HCT-15 CCL-225 - + 137 518} 947 34475
LoVo CCL-229 - + 17697 20338 | 19572 347 346 975 2481 1581 1647 775 1080 | 24870 | 36144 1271 1044 1010
A-253 HTB-41 + - 2070 | 16019 123 3176 | 43926 | 41341 477 1431 2558 3380 3887 | 67935 | 83057 | 3303 3051 731 985
Head & Neck cancer FaDu HTB-43 + - 2733 | 37007 205 13372 | 39475 | 31090 855 1640 3643 4161 | 60462 | 62858 | 2728 2720 1904 1951
FaDu-Luc2 HTB-43-LUC2 + 6965 | 29601 24921 | 20048 269 333 421 448 1159 1591 484 557 35527 | 40460 1334 2147 2183
Liver cancer C3A [HepG2/C3A] CRL-10741 + - 2698 18098 | 16938 441 453 1362 2682 1243 2171 394 511 54751 | 59271 1729 1914 1136 1100
SK-HEP-1 HTB-52 + + 8371 1201 8770 283 599 642 1096 3066 2824 156 271 61906 | 75802 3240 1339
A549 CCL-185 + N 1512 9611 2476 | 34719 | 33139 764 752 943 1345 2547 3209 | 87047 | 88786 1227 810 1078
Calu-1 HTB-54 + - 53834 [114947| 3528 | 10080 | 18438 | 19072 588 604 921 2119 2993 3444 94510 | 114947 | 3240 3268 1210 1254
NCI-H1650 [H-1f H1 CRL-! + - 3491 15369 1050 5615 | 127 134041 | 1738 1422 2 1455 916
NCI-H226 [H226] CRL-5826 - + 49391 73920 | 101793 | 640 767 672 2378 2758 3006 2629 | 136158 | 229665 | 2143 2477 1202 897
Lung cancer NCI-H441 [H441] HTB-174 + - 13424 | 34487 359 1782 | 34363 | 32832 887 1044 383 829 2762 2540 246 260 59151 | 73580 | 2841 3133 3440 3250
NCI-H460 [H460] HTB-177 + - 7193 | 19574 921 2778 | 55359 | 49738 885 1089 742 2375 3040 189 615 78046 | 86814 | 2342 3040 3223
HCC827 CRL-2868 + - 41249 | 4717 7 497 1105562 | 5176 2222
NCI-H1299 CRL-5803 + - 37817 |36029.5 2768 3391 2961 4373 | 196936 | 184904 | 3765 3790 909 662
NCI-H1975 [H-1975, H1975] CRL-5908 + - 2483 |23446.5| 490 4677 |70850.5( 62007 368 1729 535 1455 | 168919 | 175547 [ 3665 4409 1160 1412
NCI-H596 [H596] HTB-178 + N 18669 | 40780 | 1275 3245 | 84320 | 77592 3410.58| 3890 | 255616 | 311989 | 5243 2880 1349 1078
A-375 [A375] CRL-1619 + - 1255 | 27782 52579.5|40340.5 566 1127 755 544 30126 | 37903 | 3133 2863 1237 1077
A375-KRAS CRL-16191G-1 + - 40740 |45360.5| 1368 | 6891.5 | 21853 | 16451 1785 2838 1852 1682 1837 | 105114 | 127213 [ 4220 6126 2120 2878
Melanoma A375-KRAS-Luc2 CRL-16191G-1-LUC2 + - 117180 966 735 816 3526 3450 128469 | 160467 5130 1723 1784
RPMI-7951 HTB-66 + - 10228.5| 26724 | 2662 8763 | 65180 | 80081 523 1646 1930 1297 | 66083 | 91229 1482 1954
SH-4 CRL-7724 + - 1291 | 12124 54015.5| 44758.5 2556 3350 2006 1142 760 66235 | 65168
SK-MEL-24 HTB-71 - + 17538 | 1000.5 26932 |17136.5 236 1187 2903 3177 5316 | 45197
Ovarian cancer ES-2 CRL-1978 + - 57764 | 89033 718 5906 405 390 1161 1368 2730 1971 188 92087
AsPC-1 CRL-1682 - + 155 2800 | 28044 | 26743 297 397 1147 2666 1415 1444 310 32180
Pancreas cancer PANC-1 CRL-1469 + - 20419 | 21694 421 473 1276 976 2031 2093 331 33618 | 34518
PANC 10.05 CRL-2547 + N 27818 | 43052 | 1359 4174 17384 996 1402 1802 3716 847 40464 | 48360 | 2628
Prostate cancer PC-3 CRL-1435 - + 18303 | 47222 346 2725 | 31886 | 29497 641 230 203 1704 5474 2108 91370 | 122713 | 2503
PC-3-Luc2 CRL-1435-LUC2 + - 20083 | 30374 18686 | 19516 411 497 823 1387 2871 2989 57153 | 83352
Skin cancer A-431 CRL-1555 + - 13020 | 37809 | 1660 6635 | 64875 | 61082 996 1792 2656 5120 2623 4203 130495
A-431-Luc2 CRL-1555-LUC2 + N 2868 | 41277 688 3235 458 463 446 1021 845 942 39458
Uterine cancer HEC-1-A HTB-112 + - 23302 | 21501 337 373 418 449 1401 1471
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Development of luciferase-expressing cell lines
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Mechanism of action
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Reporter cell lines maintain physiological relevance.
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Morphology (Parental vs. Luciferase)

HCC827 Parental CRL-1427 (MG-63 Parental) CRL-5883 (NCI-H1650 Parental)
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/ « |/ - ‘ F

©2023 American Type
Culture Collection. The
ATCC trademark and
trade name, and any
other trademarks
listed in this
publication are
trademarks owned by
the American Type
Culture Collection
unless indicated
otherwise.

ATCC



Growth rate (Parental vs. Luciferase)

Growth Curve NCI-H1650 GAS-Luc2
Growth Curve HCC827 GAS-Luc2 Growth Curve MG-63 GAS-Luc2
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Cell Line Doubling time (hours) | Growth rate change (%) Cell Line Doubling time (hours) | Growth rate change (%) Cell Line Doubling time (hours) | Growth rate change (%)
HCC827 Parental 39.7 MG-63 Parental 23 NCI-H1650 Parental 59.9
(CRL2868) ’ (CRL-1427) (CRL-5883) ’
17.9 -16.9 -15.4
HCC827 GAS-Luc2 326 MG-63 GAS-Luc2 26.9 NCI-H1650 GAS-Luc2 431
(CRL-2868-GAS-Luc2) - (CRL-1427 GAS-Luc2) : (CRL-5883 GAS-Luc2) )
ATCC
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Target expression (Parental vs. Luciferase)

Histogram
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Target expression (Low PDL vs. High PDL)

Histogram

Histogram
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Showcasing applications of GAS-Luc?2 reporter cell lines
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Evaluation of luciferase-expressing cell lines

Fold Change
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Luciferase expression upon cytokine stimulation

Luminescence Intensity Luminescence Intensity Luminescence Intensity
HCC827-GAS-Luc2 MG-63 GAS-Luc2 NCI-H1650 GAS-Luc2
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Luciferase expression at PDL>30

Luminescence Intensity

HCC827 GAS-Luc2, high PDL
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Luciferase signal upon CD8+ T cell-CM stimulation

Luminescence Intensity

Luminescence Intensity
NCI-H1650 GAS-Luc2
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Luciferase signal upon co-culture with CD8+ T cells

Luminescence intensity 24h after co-culture Luminescence intensity 2h after co-culture
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Luciferase signal upon co-culture with CD4+ T cells

Luminescence intensity 48h after co-culture

Luminescence intensity 24h after co-culture
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Luciferase signal upon co-culture with NK cells

Luminescence intensity 24h after co-culture Luminescence intensity 48h after co-culture
NCI-H1650 GAS-Luc2 : NK = 2:1 NCI-H1650 GAS-Luc2 : NK = 2:1
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Summary




Summary

= Immune checkpoint inhibitors have immense potential, yet challenges remain.
= Performed protein profiling on our cell line portfolio for use as new models.

= Immune checkpoint reporter cancer cell lines were developed based on the
protein profiling data.

= These models provide stable and robust luminescence signaling via transcription
of the luciferase reporter gene.

= Can be used as a convenient detection of immune checkpoint blockade-induced
signaling resulting from T cell activation.

= The endogenous high expression of PD-L1, CD155, and B7-H3 from the
respective HCC827, MG-63, and NCI-H1650 GAS-Luc2 reporter cell lines,
delivers physiological relevance to the immune checkpoint assay.

www.ATCC.org/immuno-oncology




Thank youl!




New Products:

CAR-T Target Reporter-Labeled Tumor Cells

= Access CAR-T potency and efficacy

= High endogenous expression of CAR-T target antigens
= Available for CD19, CD20, and HER?2

Checkpoint Luciferase Reporter Cells

= Enables screening of checkpoint inhibitor molecules

= Wide range of targets such as PD-L1/2, CD-155, B7-H3, and PD-1
= Luciferase will be expressed under the control of GAS or NFAT

Human Cancer Models Initiative (HCMI)

= 2-D and 3-D patient-derived models available

= Diverse genetic backgrounds of the same cancer types
= Culturing protocols and organoid growth kits

©2023 American Type Culture Collection. The ATCC trademark and trade name, and any other trademarks listed in this publication are trademarks owned by the American Type Culture Collection unless
indicated otherwise. Merck & Co., Inc is a trademark of Merck & Co., Inc. ATCC



