Screening iPSC lines for optimal characteristics of differentiation into immune effector cells for clinical programs

CENTURY

S ERAPEUTICS Barry A. Morse, Amarin Cogburn, Alex Chialastri, Matthew S. Hall, Ohad Manor, Andriana Lebid, Dae Hwan Kim, Luis Cocka, Daniel J. Perry, Ciara Budd, Aarti Kolluri, Liam Campion,

Toshinobu Nishimura, Michael Naso, Hyam Levitsky
Century Therapeutics Inc., Philadelphia, PA

Introduction Figure 3: Genomic Characterization Figure 5: Functional Screening
LV-CAR transduction
Donor derived small variants ¢, CNVs e, and structural variants @ are cataloged. iPSCs free of ﬁgf'v'gfic/ -
Engineered Induced Pluripotent Stem Cells (iPSCs) are the core foundational technology for reprograming elements o, are evaluated for reprograming derived events (e and ©). P N o (A) d21 cells were transduced with a CAR targeting Nectin-4 (M8_CAR) or
Century Therapeutics. In our constant effort to identify iPSC lines with diverse functional activity, Functional testing identifies lead lines where structural variant analysis is used to identify pr | Lol o P }- 822:3; un-transduced (UTD). Cells continued differentiation to d35 with puromycin
: . : .rs . . ] | ' '
we have derived a large panel of clinical-grade peripheral blood mononuclear cell (PBMC)- karyotype abnormalities and smaller structural variants. Lead lines are cultured for an ) x orscss L0 select for CAR* cells as appropriate. A total of 21 founder lines were
derived and gamma-delta T cell-derived IPSC lines (PiPSCs and TiPSCs, respectively) from multiple extended period and their genomic stability is evaluated (¢, e, and o). B SZEEE]ZZ generated for screening alongside a primary T cell line expressing the same
donors. These lines have been screened by multiple criteria to select the top lines for clinical i - CToT T o3 o om o recisn CAR (p5023_CAR-T) and target cells (T47D). (B) Expansion (left) and viability
development in our iPSC-derived NK (iNK) and T cell (iT) programs. o O ' A tiering system is used based on impacts to Cancer - : : L. o (middle) of CAR-transduced (top) and un-transduced (bottom) is shown for
" o . . . . . . . I Gene Census (CGC) genes. s 3w rserze the d21-35 differentiation. CAR expression (right) is shown as percentage
Initial screening included in-depth genomic analysis of PiPSC and TiPSC lines in Century’s Donor PBMCs — . @ : & . 2 O ipscis27 . P right) . P 5
, o . o , , , o o O ! ) . . - orsciszn (top) and mfi (bottom). (C) M8 CAR (left) and UTD (right) founders were
genomic characterization pipeline to eliminate IPSC lines with any unwanted genetic T | 45 7 * o orcisn  coeaned in a serial killing assay against TA7D target cells in the presence of
abnormalities. Next, all lines were differentiated to iNK or iT effector cells and characterized - P NN bl 1 10 (b | of IL-15. A killing of d
throughout the differentiation process. In those studies, 86.5% of PiPSCs and 69.2% of TiPSCs .t @ CNV (PiPSC) : e ae ® iPsC1568 (top) or 10 {bottom) ng/mi of [L-15. Acute killing of targets was assesse
5 P ' 7 OF:270 0 @ @ I £ 30 5 CNV (TiPSC) ° on | Npq ersciso  as AUC for the first 42 hrs (D). Serial killing performance was assessed as
: : : i i Reprogrammed - = o 40 g 00007 e i . : ;
Ilnes.were compatible with our protocols, were able to Ige successfu.lly dlfferentlat.ed, a.nd S @ Y o WS (PiPeC : i I :E§§1§2; target escape time (E). Persistence was assessed as d7 fold-expansion (F).
acquired NK cell and gamma delta T cell phenotypes respectively. Additionally, transcriptomics ® @ @ - o wes (TiPS) . - w0 ® oo The functional impact of CAR expression over innate killing was assessed as
I 1 I I ._ I " > 15 7 i 21 23 25 27 729 31 33 35 ’ 21 23 25 27 29 31 33 35 0 M8_CAR ? . 5023_CAR-T . . . .
data was collected throughout the differentiation process, to build multi-omics datasets for _ .3 = Combined (PIPSC) i the delta (M8 _CAR minus UTD) for acute (G) and serial (H) killing.
correlating gene polymorphisms and transcript variation to function. ' | & Combined (TiPSC) C B = =
To evaluate the function of the differentiated immune effector cells, we measured in vitro Differentiation / : 0 - o . : S @ o
. . : : : .. Functional S e - o e
cytotoxicity (innate and CAR-Mediated) for all clones that met our differentiation thresholds O ' | R .
(>90% lineage commitment).  Additionally, the post target-engagement persistence of the i Tier e e w| L. o
. . . 70000000 gmoooou__. @ ° - ® . Z.E 12
differentiated effector cells was evaluated. ond Lines @ | CNV Tiers Yoot 9{ . : . )
. . . . . . . . - S = 5 2 O
For this presentation, we will be sharing the genomic characterization of both our PiPSC and oo o ! S oo © o 0% o Foe ® . e B
. . . . . . I 1 No long CNV and no CNV intersecting 40000000 2 o000 ® @ % 200 o ® g ° o @@
TiPSC cell lines. For our process and screening methods to evaluate functional characteristics, | CGC gene e ® S . ale S e
] ] ] ] Extended Culturing . : 30000000 4000000, @° tﬁ .O ..O.
we will focus on the evaluation of the TiPSC cell lines. X ! 2 Long CNV with no known genes F T % ° o : % ¢
I 3 CNV impacting CGC level 2 gene g PooRoD- ® 50 ® C 0 oC
. . . ) 4 CGC Ievel_lgene intronimpacted g M8_CAR : UTD M8_CAR - UTD M8_CAR 1 UTD M8_CAR - UTD M8_CAR - uTD
High characterized Founder lines I : g 0 | | |
used in C|inica| applications ) 5 CGC level 1 gene exon Impacted 3 &% IL-15 (ng/ml) » Transduction IL-15 (ng/ml) » Transduction IL-15 (ng/ml) » Transduction
Donor Info | R € . H
. . 2 iPSC1492 IL-15 (ng/ml) iPSC1492 IL-15 (ng/ml)
. I WES TlerS g’ 90000000 iPSC1495 ®: ipscmgs ®
* Fresh Leukopaks Processed in controlled lab to : i o . o
o |t e o ; st s s )| . = =
DONO87 27  F  AllCells Pﬁ'\é'cs and cryopreserved ” | . S gene TmpaceC o o
° I - I . gene impacte 60000000 iPSC1522 iPSC1522
DONOS8 30  F  AliCells A Og.ors tengdEFl’J”or t‘;a”dd F;OS'F ‘;0 ection ® CNV (SNP array) | : 21 CGC genes impacted e o
DONOES . v AliCells 'aA‘clzlc;)r ing to US/ | s’lclan agI S (cj)rln ictlousCI agents |
. onor material collected under informed consent . - Combined (CNV & WES) Tier
DONO090 41 M AllCells . smallvariants (Wes) |1 lumMiINa ' . ( : ) e oo
for clinical use . Tier Short description . .
| 1 CNV & WES tier T Jooonoee e pecis:
‘ StrUCtural Variants (OGM) I 2 CNV tler 52 and WES tler 52 D 0 50 100 150 200 250 300 350 400 450 500 550 600 0 50 100 150 200 250 300 350 400 450 500 550 600 o -800000000 -400000000 0 400000000 o -100 -50 0 50 100 150
. i 3 CNV tier 23 or WES tier 3 Time (hrs.) delta AUC 0:42 (CAR - UTD) delta Escape Time (CAR - UTD)
Reprogramming Process
A B o9 amming fa°‘°5 ] ] o . . _ A . * The T47D target line was susceptible to innate killing (C, right)
—— —  cloes ¥ - " dentifyandpick & Figure 4: Differentiation Phenotype (& Transcriptome): For TiPSC Lines ter type * Lines with stronger functional impact of CAR for acute killing had
Bul ! - TiPSC colonies S 20 A ® alpha beta
[ | 1 = ! ] - e elta :
Whole DONO087, DON090 28 | l‘ ) @ I @ | Hematopoietic Cytokines || Lymphoid/T-cell Cytokines & = .‘ : ge:f:ai&deltaa IOwer AAUCO:42 CAR-UTD (G)
PBMCs } 9% ,} % ' } 5 = 10 A -— detal IPSC1526 . I . . . . -
g L J BV @ Notch Ligand > A ® Goltas IPSC1532 Lines with stronger functional impact of CAR for serial killing had
CD34+  DONOS7, DONOIO 33 Leukapheresis PBMCS 1 pyrified CD34 HSPCs | jg 0 - ° i A @ qummas ez P hlgher AEsca peTime (H)
> ! : - S . - IPSC1593 CAR-UTD
Purified  DON087, DONO8S, - L e | ~d . é’é"na - A 10- ol | 4 IPSC1527
y8 T cells DONO90 vk 2 ) > ” > 2Ly g « ® Q2 A donor_id IPSC1522
D o Passage 5 Passage 10 \/ 8 days 21 days C|D33 m T 209 ° = i ggmggg IPSC1518
o T T T T T IPSC1580
S 10 . . _ i i Z scaore .
C 3 . . . A yOTiPSC HPC voiTC o C Se1 63.07% wariaton IPSC1523 ?2 Summary and Conclusions
_ i e g e - IPSC1528 . . . . .
__ pluripotent  ectoderm mesoderm endoderm S . (d-8) (dO) (d21) PSC1492- 100 PSC1504 {1}  PBMC derived (PiPSC) and g/d T Cell derived (TiPSC) IPSC cell lines
cist? > = ¢ al IPSC1515- IPSC1515 i :
5 o N / \ §'1E; Pecisis” . PSCISIS 1 were successfully reprogrammed from clinical grade donor material
T T m = o ?
IPSC1532 262 777 10° ooy e CD8a CD3
2 001 : . d ! 1 = K . ponLAm 60 IPSC1557 e |PSC lines were analyzed by Century’s Genomic Characterization
EEE% = T I 17 115 117 1515 17T &7 17T 17 1717 T17°17T71 N ’ ’L‘m CD3+CD56+ IPSC1567 IPSC1497 . . . . . . L .
© B S S S S S B S S 3 (NK-cell like) IPSC1568 IPSC1495 Pipeline and Tiered based on potential genetic liabilities. Multiple
IPSC232 log10(TPM) O O O O O O O O 3| & IPSC1523 40 IPSC1521 . . . o . . .
: A) iPSC tad f tiole cell it of 8'“%; N pacioos IPSC1567 lines were identified as being suitable for further clinical
IPac2345 5 e - IPSC1513
1 (A) iPSCs were generated from multiple cell type origins o iy Tt o PSersos | development
: clinical donors. (B) iPSC reprogramming by using IPSC1513
= poc type ™ ™ ; : : _ - IPSC1532 | .
s CTS™ CytoTune™-iPS 2.1 Kit. Each single cell-derived colony cpss  cDs * PiPSC and TiPSC (data shown) were successfully differentiated to
was cloned and banked at P5 and P10. (C) Pluripotent and TiPSC lines were differentiated into iT cells by using our current best immune effector cells
embryonic tri-lineage marker gene expression of iPSC lines. protocols (CBPs) for hematopoietic progenitor cells (HPCs) and T-lineage (iT) (A) PCA of day 21 iT cell bulk RNA-seq. (B, C) CD5 and CD56 are the reliable
(?q)N,iogflr(;T:jTatclj?qn I\C;If ther remﬁvjsoi/thsl\;endé:; VI;US (S§V) cells. 8 days process of aggregation-mediated method allows us to obtain markers that separate T-like cells (CD5+) from NK-like cells (CD56+) at this + d35iT cells exhibited diverse phenotypes, yields, and function. Lines
8 | y . Most lines ha ? g un er. etecthn high pure CD34+/CD43+ HPCs. Downstream 21-day iT cell induction were phase of in vitro differentiation. Among TiPSC lines, and counter-correlation with specific attributes may be advanced per the requirements of
g limit. All steps were processed by using cGMP materials and in supported by the Notch ligand. iT cells express typical T-lineage markers such was observed in CD5 and CD56 expression. Heatmap displays of CD5 and specific programs
: the controlled environment. as CD7, CD5, CD3, TCRgd. CD56 expression in (B) RNA-Seq and (C) flow cytometric analyses.




	Slide 1

