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relapsed solid tumors for future CEA and MSLN logic-gated Tmod™ CAR T-cell therapy
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» Solid tumors comprise >90% of cancers. Non-small cell lung cancer (NSCLC), colorectal cancer (CRC), and Figure 2. CEA or MSLN CAR Tmod single vector construct [10] Table 1. Frequency of HLA-A LOH in advanced tumors?® Figure 7. MSLN Tmod (A2B694) in vitro study provides a therapeutic safety window Figure 10. Patient and tissue flow from the BASECAMP-1 to EVEREST studies
pancreatic cancer (PANC) are the leading causes of cancer-related mortality (metastatic 5-year survival rate

£80. 15% and 3% fivelv) [ Tempus HLA-A LOH advanced TCGA HLA-A LOH comparable to M5 benchmark MSLN CAR-T [14] =
O 0, o, dl o, respeclive y) [ ] Blocker . . Reconfirmation of eligibility
_ _ _ o _ _ disease real-world [9] primary tumors [12] After EVEREST IRB and CTA: TR
« Chimeric antigen receptor (CAR) T-cell therapy has demonstrated clinical outcomes in hematologic o/ (e o/ (e consent and screen to meet administer
. ) ) . . ) o 16.3% (n=10,867) 12.6% (n=10,844) A B Blocker p— eligibilty for EVEREST & .
malignancies [2,3]. However, translating engineered T-cell therapies to solid tumors proves difficult due to a | | 5 TP T S p——— 10000 ICs = 21 TPM + Supplementary o vital organs S nLtacire of Trod ymphodepleting
. . . . . . . - . - ) = ) = ' _ chemothera
lack of tumor-specific targets that distinguish cancer cells from normal cells. In previous studies, the use of Blocker . \ el - Activator on-sma” ce” ung cancer o (n=1,915) o (1=501) reta s v | | + other tssues py
. . . . . T . . Y — Y — AB: A*02(+ AB: WT AB: WT _ Mesothelioma ' ® Tumors
carcinoembryonic antigen (CEA) T-cell receptors and mesothelin (MSLN) CARs both resulted in dose-limiting ormatce L) (e Gl 20T (iEAUE) UEElo (e oy RN Ko A R £ — S
on-target, off-tumor toxicities [4-6] Anti-HLA-A*02 scFv Anti-CEA or Anti- 12.2% (n=1,447) 13.6% (n=1,080) T N o, o+ Endogenous K02 cllines
: : . Ligand bindin MSLN scFv o _ 0 _ , o , - , - o A2B694_AB o ™\ colon  uwose | e * . Leukapheresis performed
- Tmod™ CAR T-cell is a logic-gated cell therapy that addresses these challenges by leveraging dual receptors o DAY Ligand binding Ovarian cancer 16.0% (n=569) 17:1% (n=579) S o 3 o . g o s oo ., OIS IR et Activator S at BASECAMP-1 site and Reconfirmation of eligibility
capable of killing tumor cells while leaving healthy cells intact [7]. Tmod platform technology is a versatile domain Colorectal cancer 15.6% (n=1,854) 9.6% (n=615) NES ] j : ] cwows D wn 8 ECsy = 6 TPM Consent part 2 o onresenvaton for Tmod CAR T dosing
system that may be applied to T cells and natural killer cells in autologous and allogeneic settings LIR1 Hinge CD8a Hinge 19.6% (n=679) 33.1% (n=184) A _{ e e g ) —@) o J
. . . . e (0) — (0) — (effective) E:T (effective) E:T (effective) E:T 0.1- ¢ “. ® Q.
- A2B530 is a CEA-directed and A2B694 is an MSLN-directed Tmod construct both utilizing a leukocyte IR CD28 ERE e sl Eel] Crlusty 2L (=508) U270 (=E25) . *
. . . . —_ . H o —_ o — .
immunoglobulin-like receptor (LIR) 1-based inhibitory receptor (blocker) targeting HLA-A*02 Transmembrane Transmembrane Mesothelioma 14.3% (n=7) 11.5% (n=87) e T e S iy _ Patient is confirmed eligible Monitor for 21-day
domain domain : , Interventional for BASECAMP-1 safety observation window
_ _ _ o _ . . HLA, human leukocyte antigen; LOH, loss of heterozygosity; TCGA, The Cancer Genome Atlas. HLA-A (TPM) EVEREST leukapheresis 1 tty ti
* Human leukocyte antigen loss of heterozygosity (H LA LOH) may provide a means to distinguish between LIRA inhibit CD28: 4-1BB: CD3C “Tempus data contain more advanced disease, and TCGA data have more primary tumors. phase 1 enrolimen) - :ﬁgﬁ;ﬁis:g?nng 4
. . v ags . . . . . -1 INNIDITO . T y T J =
tumor and normal tissue in a definitive manner due to this irreversible, clonal loss within tumor cells [7,8]. The Intracellular Sgna“ng T cell Intracellular signaling (A) Cytotoxicity data of A2B694 constructs from a representative HLA-A®02(+)  (B) MSLN Trmod are predicted to Kill tumors while protecting normal tissues
. . . . . ", . - - - - - X XICI u \Y) - | i tu wni | ISSUES.
2 receptors of the Tmod CAR T-cell platform comprise an activator that recognizes an antlgen present on the domain domain Flgure 5 CEA TmOd (A28530) In VltrO StUdy prOVIdeS el therapelItIC Safety WlndOW donoryagainst }t/hree endogenous MSLN(+) _ceII lines vSith native or enginee_red Data _representation rpequires standard curves (no’_tpshown) tgl’wat relat_e surface HLA, human leukocyte antigen; LOH, loss of heterozygosity; NGS, next-generation sequencing.
surface of normal and tumor cells and a blocker that recognizes a second surface antigen from an HLA-A . . - | . o . | - comparable to NCl benchmark CEA TCR-T [4,13] expression of HLA-A"02. M5 CAR expressing cells are shown for comparison.  protein level to RNA-Seq value for cell lines and tissues. Purple points
lele lost v in t I B2M shRNA, B2-microglobulin short-hairpin RNA; CEA, carcinoembryonic antigen; EF1a, elongation factor-1; HLA, human leukocyte antigen; LIR, leukocyte represent tumor types with HLA-A expression set at 0 TPM to account for
aliele 10Sst only In tumor celis immunoglobulin-like receptor; LTR, long terminal repeat; MSLN, mesothelin; scFv, single-chain variable fragment; T2A, thosea asigna virus 2A o _ selection of A*02(-) tumors by LOH. Tumor data from TCGA database; normal : | 1
| . . | | | | | | o | A CEATmod selectivity window C — e o TR dotabace. Figure 11. BASECAMP-1 progress to date and screening process details: 4 HLA-A LOH
* Based on the Tempus xT real-world database, HLA-A LOH occurs in 12.2% to 26.0% of advanced solid » CAR activator: 3rd-generation CAR T with both signal 1 (CD3Z) and signal 2 activation domains (CD28 & Cu=5-10TPM o Supplementary f vl organs patients identified (Updated data cut on Oct 10, 2022)
tumors with an average of 16.3% in 10,867 samples tested [9] 4-1BB) _ 100 100001 ® Other tissues CAR, chimeric antigen receptor; ECso, half maximal effective concentration; GTEx, Genotype-Tissue Expression; HLA, human leukocyte antigen; ICso, half ’
’ ‘;\,, - ® CEA TCR on CEA(+)A*02(+) H508 -~ pancreaﬁcﬁ ® Tumors maximal inhibitory concentration; MSLN, mesothelin; TCGA, the Cancer Genome Atlas; TPM, total particulate matter. 119 te
- BASECAMP-1 is an ongoing study with the following key objectives: 1) To determine and identify patients . : i i inhibi i i i = ® CEATmod on CEA(A'02(+) HS08 T % Coloreotal cancer celllines consented
ocKer: IS @ member of the Immune inhibitory receptor family and contains 4 immunoreceptor E o A Toes o oA oo E 0T 7 | - neen
with somatic HLA-A LOH eligible for Tmod CAR T-cell therapy and 2) subsequent leukapheresis and ine- inhibiti ifs in its si i i e s EERATE 3  ceonoaus . Colon Activator : - 24 pts
anufacturing feasibility for ?uture Trod CAR Tocell trials Py ) . P tyrosine-based inhibition motifs in its signaling domain [10] S R sz R T e, = tro-san e Figure 8. MSLN Tmod (A2B694) in vivo study demonstrates potency comparable to M5 BASECAMP-1 HLA resuls
- . . . . . . r N T [ LabC
9 y - Replicant incompetent single lentivirus transgene: The activator and blocker receptors are co-expressed in a S 00 preast o, el benchmark MSLN CAR-T [14] Current statistics | gspts MR
. . . . . . . . . . . © : . e u
— Eligible patients identified in BASECAMP-1 will be referred to the EVEREST A2B530 CEA Tmod and single construct containing a cleavable T2A linker (Figure 2) = ‘ | ST 3795 (39%) of patient 58 pts
: : : ; o T N | o of patients Not HLA-A*02:01
A2B694 MSLN Tmod interventional studies 0.01 . o g Xenograft Dual Flank MSLN(+) MSLNG) L o o caline AR S (it tpr . heterozygous
v v : : * * * Dose = 2E7 T cells/mouse (tail vein injection) etero ygous 37 pts
E-T ratio HLAAA (TPM) Injection HLA-A*02(-) HLA-A*02(+) = u ‘ (=35%-38% predicted) HLA-A*02:01 heterozygous

8 pts

Figure 3. Read coverage and B allele fraction (ratio of coverage for allele 1 and allele 2)

B . _GEA Tmod Tmod cells spare normal cells 4/18 (22%) of resulted patients Tumortt;s?:?ng]uzmcess
Heterozygous Normal: A*01:01 (blue) A*02:01 (red) Clonal Tumor Loss of A*02:01 (red) NoTCells  rcele T.Cells RAnpwtes Tmod & P 29 pts
STU DY RATI o NALE () Control () Control (+) Control Blocker) Enlarged LOH itiv Tumor tissue at Tempus
positive p
Read Coverage Normal Sample Read Coverage Tumor Sample 800- Tumor 800- Normal (z 16% pre dicte d) . 11 pts .
0 [ g o 1 —rwo] | mw| e | —aoo 7 HLA-A02()  » Uniensiuces 7 HLA-A*02(+)  f wstn oo IR pi et e
700 - | | — A*01:01 S 2000 | i = A*01:01 co-culture ! ' £ 600+ e 600 Untransduced 2 LOH (+) patients with PANC at NYU 18 pts £
- . . . . =g . ® 500 - ! £ : . u Py S o N . + [ ] 0
Figure 1. Logic-gated CAR T with the goal of reducing toxicity: CEA or MSLN (activators) £ ool A/ \ il N\ / E 00- T cel ljt g 1oo- T cell injection 1 tg: 8 g:::z:: x:::: :ggtg :: m{f LOH resuled aps
) J b= o o o - :
and HLA-A*02 (blocker) 2200 § 1000 6 caye orter [ENCTORE = o = oo o LOH negative
2 | ] co-culture © B © 7 pts
3100 & ' =3, © 500 o SN & m Penn M5 CAR & ; HLA-A*02:01 LOH positive
0 ] i E l l v “* 1 e — . MSLN CAR enn M5 CAR
Tu mo*r cell | Noimal Cel! | 0 200 400 600 800 1000 1200 1400 1600 Y S oo0 400 600 800 1000 1200 1400 1600 Red = "Normal” (A*02[+]) cels; Green = Tumor (A*02[) cels T 10 20 30 4o o Tmod " 10 20 30 JOMSLN o HLA, human leukocyte antigen; LOH, loss of heterozygosity; NSCLC, non-small cell lung PANC, pancreatic cancer.
LOH HLA-A Oz'negatlve HLA-A OZ-pOSItIVG Position Position CEA, carcinoembryonic antigen; ECs,, half maximal effective concentration; E:T, effector to target; HLA, human leukocyte antigen; ICso, half maximal inhibitory Time (days) Time (days)
» B Allele Fraction Normal Sample y 8 Allele Fraction Tumor Sample concentration; TCR, T-cell receptor; TPM, total particulate matter. SUN Trod cohort: SUN Trod conort |
7| — A%02:01 i | i e ' : : : | "_-..' _ o _ _ . . y mod cohort: tumor mod cohort: norma
e | . | e —n s 4 . - Tmod provided selectivity at varying effector-to-target (E:T) ratios with “normal” CEA(+)A*02(+) cells and tumor Day 0 (pre T-cell injection) Day 8 (post T-cell injection) Day 0 (pre T-cell injection) Day 8 (post T-cell injection) S |TE LI ST
] i M ) . CEA(+)A*02(-) colon cancer cell lines (Figure 5A) ”M 3 iRE A tt m ta [
: W . .': £ Exon2] | Exon3| — noa - Mixed A*02(+) and A*02(-) cell cultures show Tmod'’s ability to discriminate between “normal” (A*02[+]) and L o s sl B 2 ‘ ‘ | ' LYY NS
E 0.4 4 ' 1 I : .. E 0.4 - : : : : ‘ * - 1 . . . . . . . .
aon2 T ' : ] : tumor (A*02[-]) cells (Figure 5B) | | . CAR, chimeric antigen receptor: HLA., human leukocyte antigen; MSLN, mesothelin. NYU Langone Medical Center University of California San Diego
02{ 1| ; | 02{ | | o . * - CEA and HLA-A standard plots were generated using CEA surface expression data from mRNA data (Figure 5C) — Principal Investigator: Diane Simeone, MD — Principal Investigator: Sandip Patel, MD
I e g ! - - o - -
U S S S N o L L aee® — CEA Tmod Jurkat or T-cell EC and IC were graphed with the tumor and normal expression values for the - Sub-Investigator: Theodore Welling, MD » City of Hope
0 200 400 600 800 1000 1200 1400 1600 0 200 400 600 800 1000 1200 1400 1600 L. . . . .
. s pestion CEA and A*02 antigens, along with multiple cell lines STU DY DESIG N » Mayo Clinic, Rochester — Principal Investigator: Marwan Fakih, MD
CEA o MSLN HLA-A*02 - Principal Investigator: Julian Molina, MD, PhD * University of California Los Angeles
or Blocker Antigen . . . _ i : VIR . DPrine : .
Activator Antigen ° Figure 6. CEA Tmod (A2B530) in vivo study demonstrates potency comparable to NCI Sub-Investigator: i Lin, MD, PhD Principal Investigator: J. Randolph Hecht, MD
- A representative example of clonal HLA-A LOH (Figure 3), where a discordance is observed in read benchmark CEA TCR-T [4,13] Figure 9. Study Schema for BASECAMP-1 (NCT04981119) ) MDPA_”d‘?rSIOI” Cancer Cegter . D PhD I\;I f?.“b(':'”"esn%ator- Edward Garon, MD
Activator Blocker coverage of HLA-A*02:01 between the tumor and matched-normal samples [9, 11] : - Principal Investigator: Scott Kopetz, MD, * Moffitt Cancer Center |
_ _ _ _ Xenograft Dual Flank (T;EZ'(T) ?:E':Anzf)l LN ooy ncercalline — Sub-Investigator: Maria Pia Morelli, MD, PhD — Principal Investigator: Kedar Kirtane, MD
- HLA-A LOH can be reliably detected using the Tempus XT next-generation sequencing (NGS) assay (Table 1) njection LA A HLAANOD(+) o DoSem2ET T collsmuse (aivin fecion) prin;?g;;;nple \ Day y141 to Day 0 Day y1 fo Month 3 to - Sub-Investigator: Frederick Locke, MD
- Referral to the
CEA Tmod cells spare normal cells - EVEREST A2B530
Figure 4. Higher tumor purity allows for more accurate prediction of HLA-A*02 LOH 800- HLA o2 1500- LA . m CEATimod (recurrentirclapsea
Initial le: 30% t it Second le from th t ite: 70% t it i o - o - - - - terventional stucie References
nitia sa.mp e. o tlUMOr purity econda sample 1rrom . e same tumor Site: o tlUMOr purity ] T cellinjection 1000 T cell injection A Initial T NGS Screening Leukapheresis Safety Telephone interventional studies | | | | | .
PI’ObabI“ty of clonal loss: 41% Probablllty of clonal loss: 92% 400~ screening testing for leukapheresis follow-up contact 1. American Cancer Society. Cancer.Facts & Figures 2022. Atlanta: American Cancer Society; 2022.
ReidiCivarice Nonual Sisie Risid Corserans Ninar Sk Read Coverage Normal Sample Read Coverage Tumor Sample J i ¢ follow-up 2. Locke F, etal. N Engl J Med. 2022’386(7)640-654
‘ i P s ! —— 1200 — 500 — Inf q . T NGS testing f n q ¢ art 2 Safety fol 3. Maude S, et al. N Engl J Med. 2018;378(5):439-448.
i 350 S — an2601 — A26:01 - nformed consen X esting for nformed consent pa afety follow-u . B0
a0 { & 0 ] el 200 | - part1forHLAand  confirming HLR-A*OZ for leukapheresis P telepr)mlone contht at day g ﬁz;ksh:r;’f Z,I[’aelj[ I?”IOII\AﬁI;eChg(r)1290;17(1%31)9(%(_)1ggg
£ a00 i g““" & 0 ,/ — ] 852 ?ARd oﬁ'/ CEA CAR )I;{E?S.testing LOH Eligibility screening for 7 post-leukapheresis 6. Tanyi JL, et al. Presented at: Cellicon Valley '21: The Future of Cell and Gene Therapies; May 6-7, 2021; virtual symposium.
: T E ol 2 0 20 25 30 35 40 45 50 mo 0 20 25 30 35 40 45 50 TCR o H'LB"A\F’_"Z‘\QOZ leukapheresis g E\a;\vr::urger A, et al. Mol Immunol. 2020;128:298-310.
: | g 1= g 3 a00 : g M, et al. Proc Natl Acad Sci U S A. 2021;118(12):e2022410118.
100 o 9. Hecht J, et al. J Clin Oncol. 2022; 40(4 _ 1):190-190.
Tmod CAR T Cell Tmod CAR T Cell T e W w0 o e R W B0 s e o o S e W o e e e S e W s e e v CEA Tmod cohort z ‘ti ‘ | geiﬁéﬁﬁ{ﬁéﬂoﬁggiéonr:g :-r:rlgglr;’c(ezlll?lg;]goclzg;ec(ggl Fc’:irlllcgr’pl;lrl;cﬁ‘,egﬁcr:nsgnlc?;rkocyte antigen; LOH, loss of heterozygosity; MSLN, mesothelin; NGS, next-generation 1; ?ﬁ;ega‘;b t:r Eg-e}l] c'm%gge(? gg%elgei(?;;;(]sm?\llvl)rii1'2356836(1 June 2021, hitps: i cancer govloga
Davo P B P W < ‘ Dav 14 y y y y . . . ; - c : : -
: . : : : : : : : Limit of detection (ore T-cell injecgg)/n) YA (peg;t T-cell injection) . . « g . . . * . 12 '?s::tﬁ:;gTMéte;Iab ﬁriivzzg?igg%’énchrzgggiég:eo03826
CAR, chimeric antigen receptor; CEA, carcinoembryonic antigen; HLA, human leukocyte antigen; LOH, loss of heterozygosity; MSLN, mesothelin. Accuracy study (tumor purity) o | _ _ | | o Partlc:lpants will be |n|t|aIIy screened to |dent|fy germ“ne HLA-A*02 heterozygosﬂy by central NGS. If . , et al, : 10: .
_ _ _ 120~ = Overall percent agreement y _ . CAR, chimeric antigen receptor; CEA, carcinoembryonic antigen; HLA, human leukocyte antigen; TCR, T-cell receptor. HLA-A*02 het ity | i d : hival t f il b | d bv xT NGS testi t Acknowledgements
- A2 Bio’s Tmod CAR T HLA-A LOH approach has been published by Hamburger et al 2020 (Figure 1) [7] = 100 rall p 9 % 100- 9 samples with HLA-A"02 LOH - eterozygosity Is contirmed, primary archival tumor tissue will be analyzed Dy X esling 10 i A
5 (MM Il = Positive percent agreement 8 I diluted with matched normal DNA e In Vi tudi h hat Tmod At lectivi WA : * : - e authors would like to thank: - |
| . | . f f i = Negative percent agreement £3 4 n vivo studies show that Tmod maintains selectivity determine if somatic tumor HLA-A*02 LOH is present (Figure 9 and 10) - Alexander Kamb, PhD — Founder and Chief Scientific Officer of A2 Bio
- HLA was selected as blocker target; first blocker HLA-A"02 Is the most prevalent allele in the Us g o 162 samples with 17 HLA-A alleles oF - * In order to allow for adequate tumor (HLA-A"02[-]) and "normal” (HLA-A"02[+]) cells to be established, tumor - If the tumor demonstrates HLA-A*02 LOH and the participant screens eligible, the participant will undergo . hgnes £, Hamburger, PhD - Vice Presidont of Drug Discovery at A2 Bio
population 3 40- Combination of cell line DNA to simulate: 2% - and "“normal” cells were implanted subcutaneously in NOD scid gamma (NSG) mice - | * Judy Vong, MS - Senior Director, Head of Regulatory Affairs at A2 Bio
. . . . C ey . e . E 20 HLA-A*02:01 LOH ' g_‘g 20- . . i . } 3 eUkaphereS|S * Mark L. Sandberg, PhD — Scientific Director of Therapeutic Technology at A2 Bio
— Activators include CEA and MSLN, which are both well-studied targets but have dose-limiting toxicities in : Non-HLAA*02:01 LOH 5%  CAR T cells or Tmod CAR T cells were administered via tail veins when tumor reached 100-150 mm? (Day 0) > articinant led in the study wh q eukanh < will b uated f oty 7 d o A RS T
. . T T T 1 T T T 1 : 0- T T . . . . . . . . ° . , -
previous studies 4060 80 90 4060 80 90 40 60 80 90 No LOH 20% 30% 40% 50% ° ApprOX|mater 2 weeks fO"OWIﬂg cell infusion, Tmod CAR T-cell treated mice (ShOWﬂ N red) eXperlenCGd selective aLICII%an S _enrodef |I|n edi u yIVV O l(len te:go eukapheresis will be evaluated for satety ays aiter - Alain Silk, PhD — Director of Regulatory Affairs at Tempus
imulated Tumor Puri imulated Tumor Percentage . . “ " . . . * BioC ti , LLC
L | o Smulatoc Tumor Purty smated Tumor Percentag regression of tumor grafts while “normal” tumor grafts continued to grow. Mice treated with CEA or MSLN CAR T eukapheresis and followed for relapsed status This study was supported by A2 Bio
* CAR T HLA-A LOH approach is independently validated by Vogelstein/Kinzler, 2021 [8] HLA, human leukocyte antigen; LOH, loss of heterozygosity. cells (shown in green) experienced regressions of both tumor and “normal” tumor grafts (Figures 6 and 8) - Banked T cells will be available for subsequent autologous Tmod CAR T-cell therapy at the time of relapse

Presented at the SITC 37th Annual Meeting, November 10-12, 2022.




