54P ESMO IMMUNO-ONCOLOGY 2021 | 8-11 DECEMBER 2021 | GENEVA, SWITZERLAND

AKT Inhibition During Ex Vivo TIL Expansion Enhances Cytokine Production and Function
While Increasing the Population of Less Differentiated (CD39-CDé69-) CD8* T-Cells

Rafael Cubas, Andrew Yuhas, Marcus Machin, Yongliang Zhang

Copies of this e-poster obtained through QR, AR and/or
text key codes are for personal use only and may not be
reproduced without written permission of the authors

For more information, please contact

lovance Biotherapeutics, Inc., San Carlos, CA, USA o
arael Lubas
rafael.cubas@iovance.com
 Adoptive cell therapy using autologous tumor- Figure 2. AKTi treatment maintains TIL expansion and viability without Figure 5. AKT inhibition increases the frequency of CD69-CD39- CD8* TIL Figure 8. AKTi-treated TIL show increased cytotoxicity that is
infiltrating lymphocytes (TIL) has shown durable affecting the T-cell ratio _ CD69CD39" (DN) _ CD69"CD39* (DP) sustained after repeated stimulation in an allogeneic setting
. . . . AKTi at REP AKTi at pre-REP and REP : : THP-1
responses in patients with metastatic melanoma A e ) AR, CTRL - — A. B. TransAct™ Transhct™ TransAct™ coculture  Anlysis
and other epithelial malignancies . o = Sp—s=— | . e . Frequency of CDG9 and e e
: : @ 1000 £ o g 00 2 o g . Jo &7 . subset 10:1 (E:T) 10:1 (E:T) Estimation Plot Siidd
+ Recently, a memory-progenitor stem-like | == I~ I == g st d S B g o o o e e
(CD39-CD69) phenotype was associated with e E B i o2 X o o8 B Wk okt Food e 5 [ et
. ] ] ’ CTRL  03yM  1yM  03M  1uM ’ CTRL  03uM M 03pM 1M A oy > ] o ® o - ,
complete regression and TIL persistence in a o ol . . o . — ol . . CD8* TIL as assessed by § 40- T Joo S Fremont, CA, USA) ata 10:1
. . . 2 CTRL  03uM 1M CTRL ~ 03M 1M CTRL ~ 03uM 1M CTRL ~ 03M 1M REP  pre-REP & REP REP  pre-REP & REP flow cytometry. S | 3 - o effector-to-target cell ratio to
cohort of patients with metastatic melanoma CD69*CD39" (SP) CO69CDag* () P<005 g || 2l | 5w = measure cytotoxiity in an
. . . . B. ° yo- B N " *P < 0.01 % 20 L % e allogeneic setting. B. Control and
 Strategies to expand TIL with less differentiated o ) 0 TTe epe ol - 1 p 20001 S - 2 | AKTitealed Ti yero stimusied
and more Stem'“ke attrlbuteS may I’eSU|t in § o0 § oo- l .I: .I‘ 5 g ° g ¢ o 0 N 0 day after the third stimulation, cells
) ) . . s = a g 6 ¢ g g o CCTRL tm CTRL 1M CTRL 1M oM were washed and cocultured at a
improved persistence, functionality, and better £ o] s 3 £ o EOR- o i T el = . : 101 offector-to-target cell ratio with
. . S T i °° g  [tle =1 T o i ‘ . o e = N -} C. CTRL 1uM AKTi TR - eheclorto arge’ ov! atio Wl
- . ° i : ® < < ° _ KILR THP-1 cells for 24hrs.
anti-tumor aCt|V|ty 20 L & .. 3 £ 20 o 2l : : '. .’E‘ sIs @ < o0 0 i. uim 1 < 207 |l .1. .1. 'i‘ o ] [ AKTiatpre-REP &REP G Flow cytometry analysis of TIL
: 1 | P 1 1 1 T T T ‘I - T T T T T T T T T T © ol hd ° | ol® 4 Day 11.
¢ PharmaCO|Og|C Inhlbltlon Of prOteln klnase B (AKT) N G CTRL O.Sp/'\:KTi ;:M OISP,ZIKTi ;t“M 0 CTRL 0-3UZ”KTi LL:M 0-3H24KTiL:M i CTRL 0.3H:AKTi ;tHM 0-31'\/}|(Ti :M s SR 0.3M - u?M o;'uLAKT. 1t;:M R~ 0.3uM ' WM 0.3uM - 1M 4 f;<(a))_/05
TIL has been shown to induce transcriptional, REP  pre-REP & REP REP  pro-REP & REP REP  pro-REP & REP ARTGE AT . P < 0.01
. . . g = ***P < 0.001
meta bO“C and funCt|Ona| o erues CharaCte |’|St|C Of Expansion, viability and T-cell distribution in control and AKTi-treated TIL. TIL were left untreated (CTRL, gray bars) or treated . i i . . il o e
memory 'I', Cel |S3 p p with increasing concentrations of the pan-AKTi ipatasertib. Treatment was added either during the REP stage only (blue bars) or Flgure 6. CD69-CD39- CD8* TIL are less differentiated , g
during pre-REP and REP (green bars). A. Fold expansion and viability of TIL at the end of the 22-day expansion process. PD-1
. . . . L B. Frequency of CD8*, CD4*, and CD4* (Foxp3*) cells after the expansion process on cryopreserved cells. A CTRL ~ u u B. +PN.1+ -PN.A1- .
« In this study, we investigated whether AKT inhibition T Cossrcossr | Expression of nhibiory Fomes Tox - TIMSPRAT TMIPD-T o TIRIT LiveCells
. . . . . . ey g . + 80 F T (DP) receptors and transcription 40009 L. e 804 /7 209 — 100 100 .
during ex vivo TIL expansion could increase the Figure 3. AKT inhibition increases the frequency of CD8* Temra cells 5 |. - I 1 factors on CD69-CD39 - ’I' . N
: : : - g 609 _ e - and CD69*CD39* CD8* - S 60 ¢ > 15 > o0 |1 22T
proportlon of Iess-dlfferentlated, more stem-like cells A. Tcm: (CD45RA-CCRT7*) Tem: (CD45RA-CCRT") Temra: (CD45RA*CCR7") g | L cpeoCcD39- | TIL. A. Frequency of PD1, o ofe 10007 I . 2 1 . £ 5 2 e g
I : - : - - 4 : = 2 S | : (DN) LAG3, TIM3, and TIGIT n L o 3 N 3 o 2 s ] ‘
with improved cytokine output and functionality i ’ — o 2 e i+ woll 4t Thet, Eomes, Batf $ 200y | : I_ dof L B [ g oo 5
201 . . o AR T A ” : %, Hesemrmed  and TOX on CDBY-CD39 | oo T 3 = = =
§ = § 7 ° § ] ° CD39 ’ PDI - L.AG;_ TIM3 TIGIT D_: CD:SZLW gn?qgggz;gg?ig;cens' 19997 JI_ ] = 20 < 5 l < 701 = 20 RN
Meth Od s £ 10 ° £ " £ [] Double-negative (DN) s o . » histogram and frequency o+— o4 0t—— 0+—— 60~——— 0+—
g . g 40 g 1 ° o - D DOUble'pOSitive (DP) 100 1 25+ ;_‘ of CD62L eXpreSSion on CTRL 1uM CTRL 1uM CTRL 1uM CTRL 1uM CTRL 1uM CTRL 1uM
o | olo CD69-CD39- and
i — i indicati L, ses 3le z%' py i EN 'E' [ “}’ i = L - CD69'CD39* CDB* TiL o
« Patient tumors (N=8) from different indications L — 2 i T F e - CO nc I usions
TRL .3uM 1uM .3uM 1uM .3y M 3y M TRL 3uM 1uM .3uM 1uM g ] g 157 *P<(.
(melanoma, non-small cell Iung cancer [NSCLC], AKTiaL akmat AKTiat akmat AKTIat akmat e 1. o i e *P < (.01
head & neck, ovarian, and breast) were received, B. «- 1201 o g 1 F Ll 1 | g |1 ] P < 0.0001 « AKTi treatment increased the frequency of IL-7R and CXCR3 expressing
- : ¢ ° | oL B CD8* TIL without affecting expansion and viability, while maintaining
fragmented, and subjected to a 22-day expansion ’ oo . ol = o = - !
: S 20- S s g Tol | Eomes  Bai 70X GoeaL -cell ratios
o [ ([ ] [ ) . . . . ]
prOtOCO| for TIL generatlon g g oo- ‘ g 4+ » Treatment of TIL with ipatasertib, particularly when given at both the pre-
< = - = . Figure 7. AKTi-treated TIL maintain a higher frequency of CD69-CD39- REP and REP stages of ex vivo TIL expansion at a concentration of 1uM,
~ -~ ~ 2 ¢ - . . . . . . .
. Two QOSGS (OZB.HM and 1 uM) of the pan-AKT N | %‘ ) cells, lower TOX expression, and higher cytokine output following augmented the proportion of less-differentiated and more memory-like
inhibitor (AKTi) ipatasertib were added to the ' o ol Bye o398 of° ete o stimulation CD69CD39- CD8* T cells
. . . CTRL  0.3uM 1uM 0.3uM 1uM CTRL  0.3uM 1uM 0.3uM 1uM CTRL  0.3uM 1uM 0.3uM 1uM . . . . . .
CUltu re durlng ex vivo eXpanS|On AKTi at AKTi at AKTi at AKTi at AKTi at AKTi at A. CD69-CD39° CD69*CD39* CXCR3* B. IFNy* TNFa* IFNy* TNFa* » AKTi-treated TIL maintained higher frequencies of CD69-CD39- cells with
REP ProREPAREP REP ProREPARER REP PreREPARER o 100- o co- oy . oy . reduced TOX levels and increased cytokine output following stimulation
. . . T-cell subsets in control and AKTi-treated TIL. Frequency of Tcm (CD45RA-CCR7*), Tem (CD45RA-CCR7-), and Temra . 80 ‘ o 40 ‘ 3 I I i i- i
* The expansion potential, as well as the phenotypic (CDUS-CORTY solle in A CDB* and B. 0D4* TIL after troatmont. - < 0.05 o T - N - e Ir;lcreaseq cyttct>_tOX|c %apﬁmty was tol_ose(;ved W|tr}tAKT| tre?tsz'Il'll_L in an
: L & § o0- & & § 30- . & of° ) allogeneic setting, wnich was sustained even arter repeate
and functional characteristics of TIL were evaluated : : : : : i 2 | S I L T pre-REP & REP . .
on the final TIL oroduct Figure 4. AKTi treatment increases IL-7R and CXCR3 expression on CD8* TIL £ Ed T 2 0 B P2 S ‘ stimulation
p A (%) IL-7TR* CD8*TIL B, (%) CXCR3* CD8"* TIL = T = e N i « Temporally ri}npibilting AKT s:ﬁnalinggl_;jurifr\_lglzlL%xpansiontct?]uld reprt_esent
] : X : : A | oL e o o : o o o o an approachn tor improving tne quality o and augmen erapeutic
Flgure 1- ) 60 uk 1009 i * ' CTRL 1uM CTRL 1uM CTRL 1uM CTRL 1uM CTRL 1uM CTRL 1uM H H H H 1
1M . o 1uM . g g g g g g efficacy in the clinical settin
AKTi at pre-REP AKTi at REP 02 " > ¢ 02 y >0 o e ® o T-bet E TOX y J
3u o 40 3u g o -bet* omes* *
: i i , s g S 60 o _ ) ) Acknowledgements
i?tlcs)sf?gémg?qot; Pre:l_h?_EP C?eglélé?rceen/slth Pos'|t'|I|?EP A M g ¢ P qmy S °|® 100009~ 15007 . 10009 s Mgrker expression in control and AKTi-treated TIL following overnight « The authors would like to thank the participating patients and their families for donation of material used in this study
; 1 . 0.3uM ",; 20 b ° — E'; 7 T °|® ol 8000 P 800 St'mUIat'on'. CryOpreser\_/ed Contr0| and TIL trea.ted at_ both Pre'REP » This study was sponsored by lovance Biotherapeutics, Inc. (San Carlos, CA)
A Uv s T . Bt :E P K Ao 0.3uM E,d gt ® | oje o ® | oood ¥ T and REP with TuM AKTi were stimulated overnight with anti- +  Graphics support was provided by Cognition Studio, Inc. (Seattle, WA) and funded by lovance
CTRL HE I | _ e000- == -; _ ' I CD3/CD28 beads at a bead-to-cell ratio of 1:5. A. Frequency of -
: “b® ole CTRL o e o T T | Y o L Abbreviations
Expand TIL - o2 oW W W " CTRL 0-3luM 1L:M 0-3luM 1”IM | "‘"_:";:“4 o C cTRL 0-3I“M 1L:M 0-3luM 1u|M 5 4000 ‘ 5 oo 5 400 ‘l‘ ‘I’ S)Es)?gs(;::c))igo:r(ldi(;P'??IjCBD?’C?;tgi:Eeagfptrfgsﬁggp;IS)Z;?lS;rand AKT, protein kinase B; AKTi, AKT inhibitor; CTRL, control; DN, double-negative; DP, double-positive; IL-2, interleukin-2; NSCLC, non-
with 1L-2 ’ ’ | — |L-7R AKTI at AKTi at XCR3 AKTi at AKTi at 500 BE . - D small cell lung cancer; REP, rapid expansion protocol; SN, single-negative; SP, single-positive; TIL, tumor-infiltrating lymphocytes.
, KTt o KTt o 2000 e L 200 AKTi-treated CD8* TIL. *P < 0.05, **P < 0.01, ***P < 0.001
I REP =P =P °* References Disclosures
AKTi at REP Cytokine and chemokine receptor expression on control and AKTi-treated TIL. Cryopreserved control or AKTi-treated TIL were A — A — R S 1.Sarnaik AA et al, J Clin Oncol 2021; 39(24):2656-66.  + All authors meet the criteria for authorship set forth by the International
analyzed by flow cytometry. Representative histogram and frequencies of A. IL-7R* and B. CXCR3* CD8* TIL. *P < 0.05, **P < 0.01 " " " 2.Krishna S et al, Science 2020;370(6522):1328-34. Committee of Medical Journal Editors
3.Crompton et al, Cancer Res 2015; 75(2):296-305. * All authors are employees of lovance and may have stock options

© 2021, lovance Biotherapeutics



	AKT Inhibition During Ex Vivo TIL Expansion Enhances Cytokine Production and Function�While Increasing the Population of Less Differentiated (CD39-CD69-) CD8+ T-Cells

