Chronic lymphocytic leukemia patient-derived xenografts
recapitulate clonal evolution to Richter transformation

Heribert Playa-Albinyana,'+° Fabian Arenas,'* Romina Royo,* Ariadna Gir0," Irene Lopez-Oreja,' <> Marta Aymerich,'%> Monica Lopez-Guerra,’4?

Gerard Frigola,>® Silvia Bea,**~° Julio Delgado,=*"*® Pablo M. Garcia-Roves,*®° Elias Campo,%°>° Ferran Nadeu,*°" and Dolors Colomer,'43~>1

'Experimental Therapeutics in Lymphoid Malignancies Group, Fundacié de Recerca Clinic Barcelona-Institut d'Investigacions Biomédiques August Pi i Sunyer (FCB-IDIBAPS), Barcelona, Spain. 2Centro de Investigacion Biomédica en Red de Cancer (CIBERONC), Instituto de Salud Carlos lll, Barcelona, Spain. *University of Barcelona, Barcelona, Spain. “Barcelona Supercomputing Center (BSC), Barcelona, Spain.
*Hematopathology Section, Pathology Department, Hospital Clinic, Barcelona, Spain. ®“Molecular Pathology of Lymphoid Neoplasms Group, Fundacié de Recerca Clinic Barcelona-Institut d’Investigacions Biomeédiques August Pi i Sunyer (FCB-IDIBAPS), Barcelona, Spain. "THematology Department, Hospital Clinic, Barcelona, Spain. ®.Lymphoid Neoplasms Group, Fundacié de Recerca Clinic Barcelona-Institut d'Investi-
gacions Biomédiques August Pi i Sunyer (FCB-IDIBAPS), Barcelona, Spain. °Institut d'Investigacido Biomédica de Bellvitge (IDIBELL), L’'Hospitalet del Llobregat, Barcelona, Spain. TF.N. and D.C. jointly supervised this study.

Introduction Establishing two new PDXs, one coming from CLL IACS-010759 can circumvent Venetoclax resistance

Case 12 . A B
. . . . . Case 12 ] ZIP synergy score: 33.439
Chronic Iymphoclytlc _IGUKemIa (C_LL) IS @ _B_Ce” neoplasm Wl_th a very Time point: > P3 PG P8 Figure 4. Clonal evolution along the IGI_IVRTs,ign. Case 12 Case 19 _ 1°°PDX12P8+ AERR , =m0 Figure 9. Percentage of alive cells 6— .
heterogeneous biological and clinical behavior. In 5-10% of patients, CLL : : ‘ PDX generation inferred from WGS in  Sample = Fr']gur_e 5-th Heaztmzjz 50 (Annexin V-) from PDX12 and PDX19, . > Control
. . — ———— SNOWIN e , > B = ' —
transforms into diffuse large B-cell lymphoma (DLBCL) through known as ? cases 12 and 19. Each subclone is _ = = = diﬁerengtiauy expressed 5 ™ . \a/;tr?;tjcﬁgx()f(\/t;exa)tmgrgng Ith15705|rlnl\l>l/I 81]: e s 7 penetoctax
Richter transformation (RT). Establishing patient-derived xenografts (PDXs) = 2 depicted by a different color and number. o == = - | genes (DEG) between z o E ACS-010759 (IACS) alone and  the g N (25mg/ko)
The height of each subclone in each time = = = RT CLL - e ( ) 4
. . . . I = = — 20 — — ] . . -
from primary CLL tumors can improve the understanding of the disease's ; . : : soint  (vertical dashed line) is 3 =_ - = and according i = combination of VTX + IACS. Drug 3 RN
pathogenesis and help to evaluate effective new therapies. Generation of 05y "1 Paten = ameiey  proportional to their CCF. The phylogeny E = = | o fadeu o 2l Nature " Nodrg VIx iacs v RSN nteraction landscape and synergy score Venetoclax g & & 4 O© o
: | : ' == = Medicine 2022. N g (1o 1 = = == = YN T
o : : o gm,g)fs 9(CARD11) of the subclones with the main driver i-; — = (75nM) )+ ) - o e for thg two drugs was calculated % OQ T > Venetoclax
adequate pre-clinical mouse models reflecting CLL/RT biology has not yet PreNG 7 coro - lterations i shown s =— = = - Aeorores e according to ZIP model. ZIP score 0-10 b= o, 2 +IACS
been successfully achieved and PDX models might be a poweful tool. NS aps | §%§f§g§§m4> Ky 7R = = Case 19 e symeray scorei8ays | CHECES a ilddifve effect Wtheref?S tZ'P e £ 2 = Cop o
— —~ unc)—  d€ i ge — — — ] L Syneray seores 3.373 >10 reflects a synergistic effect. e
< < XPOT gg@%B’ng A/B)) CIITA (trunc) k5 —=— —— 109 PDX19-P7 Score 0
U S o(MAP3K?) 2] TPo3 = -~ I | IGHV . oo
In this study we have generated two new RT-PDXs by co-xenotransplanting 7 2 Case 19 o g —= | EV-IGHV G- T = = 2
CLL or RT tumoral B cells with autologous activated T cells into Time point. Original R1 - P2 P4 P e ST 6 g = —= = Eahild I = o O Venetoclax |
. . . . . . € m — — Sampl _a o 40— % | | | WKW ‘ - 1 i 1 -
immunocompromised NOD-scid IL2ry™" (NSG) mice. For the first time a ool | a9 S E NN e Qe FE : t.s . dndnd R4L4AN Figure 10. A In vivo effect of IACS-010759 5Smglkg,
_ . FSC-A FSC-A 3 0/16LV3210 | 783 (mutslOH)  SUNSIE 14 o Qe INEIAATE DD .%"ﬁﬂ‘rﬂzﬁn 20 > : : e — venetoclax 25mg/Kg and the combination in the
RT-PDX has been developed from a CLL sample that mimicked the evolution Figure 3. Morphology of PDX cells by IHC s #g/%TBC/ﬂ — dcDKoA )60 g 2 E'; L:u') < O > > > M RT_PDX o | \ \ \ iwﬂl' -+~ RT-PDX12 NSG model. B Mice were sacrificed after 10
of CLL to RT uncovering intrinsic features of RT cells of therapeutical value. and flow cytometry. e oo Ao o M S0mM) 1 o so 100 150 days of treatment and spleens sizes (n=4) were analyzed.

IACS—010759 (nM)

Materials & Methods PDX cells are sensitive to OXPHOS and glycolisis inhibitors References

; Patient 12 Case 12 Case 19 A Case 12 Case 19 A B Ch : : ;
Y — en SS. Method for Generating a Patient-Derived
B ce ‘Q" O . (s o CHY Figure 6. Heatmap CLL — RT —RT-PDX "1 SRR i 1. Two new RT-PDX models were generated, one from a CLL sample, confirming the X & Model of CLL. Meth dg Mol Biol 2019
| & Cell Sepmﬁoﬁa AL CLL primary sample @ . OXPH?)S showing gene set variation 810 ‘ 2 oo ilnfels - 2 oo It presence of small RT subclones in the early Stages of the disease. enogra Odelo - Viethods VIOl BIO '
L R | \ analysis (GSVA) score of —_— _ M S w0 ﬂ 2 o
= 4 el | 522 gene sets modulated in & Hﬂ g ' ' :
e E 3 e . . BCR_SIGNALING ! £ 0 e . : : . . Nadeu F. et al. Detection of early seeding of Richter
11 PG | -t 19 - RT according to Nadeu et & sx- 1 EAESE S JJEYEIEe gryeyr g 2. Both RT-PDXs showed a similar genomic and transcriptomic profile compared to their . . y Seeting o1 7
ell stimulation [ - | ﬁ‘ / S T_PDX EOF TARGETS al. Nature Medicine 2022 5 W W WAL RT counterparts transformation in chronic lymphocytic leukemia. Nat
| - hilprimarysample In samples from cases 12 = t t & & 7T A ' Med 2022
> - G2M_CHECKPOINT ‘ e -
: — and 19. . 4x1090 100 2(')0T (3)60 400 500 0 100 2'00T (?IOO 400 500 5 3 Th OXPHOShigh BCRlOW f'l b bl f _ t t t t d th _
: MYC_TARGETS_V1 . The - profile may be responsible for resistance to targeted therapies. . s L
- o] = Molina JR. et al. An inhibitor of oxidative
: MYC_TARGETS_V2 i ® sl lall=-n [ s Nnr ) S phosphorylation exploits cancer vulnerability. Nat
: MTORGC1 SIGNALING 55w . z H H H : H HHH ﬂ H 4. Cells are sensitive to OXPHOS inhibitor (IACS-010759) and glycolysis inhibitor (2-DG). Med 2018 '
, MITOCHONDRIAL _ S8 ° BRIRIRIRINIRIRINIF RIRINIRIRINININININIR] © '
| T RA N S LAT I O N e ) | @ ) (Jo&i\_ob'i 6;\0;00@;}\69;0'0#{0(;@& \Y*iob'gr Qoi.ob::@*;;o‘i;‘f ;ob#f\;i;o"\’# \‘f\i&f :.\,05}# - - . .
, GSVA score 4 © o = WHIL 2T 5. Only IACS-010759 is able to overcome venetoclax resistance in vitro. . e .
| GLYCOLISIS 1 Lo 8 . 8 o © Bosc C. et al. Mitochondrial inhibitors circumvent
05 ncoupled ETSC RR Uncoupled ETSC W@ 2% < < Q’C@ ] ] ]
I &
- Flow — Oxygen ROS_PATHWAY s Figure 7. A Calcium kinetics of tumor cells (CD19  Figure 8. Effect on cel viability after 48 hours of 6. In vivo results are in line with in vitro results with a modest effect when combining adaptive resistance to venetoclax and cytarabine
! Cytometry ~ consumption DNA REPAIR N CD5*) from original CLL/RT and PDX from case 12  treatment with mTOR1 inhibitors (Rapamycin [1pM] IACS-010759 + venetoclax combination therapy in acute myeloid leukemia. Nat
: SHY - N N o o o > o - and 19. B Oxygen (O,) flux from original CLL/RT and Everolimus [5uM]), glycolysis inhibitor ' Cancer 2021.
. Y ) ” f ot U B . it o e PDX B \_IGHY Sa“(‘:pl_'el_ . g' ~ E G r E > X % and PDX cells from case 12 and 19. CLL samples  (2-deoxyglucose [2-DG; 5mM]) and OXPHOS
igure 1. generation workriow irom —patient , Figure <. iechniques used 1o characterize U-IGHV [ RT.h -4 - < X O X 0% X are represented in gray, RT samples in light blue inhibitor (IACS [100nM]) with or without venetoclax ' '
seripheral blood {0 established tumors. ' samples. BRThuman 3 3 § § § § § el PDX samoles in dark biue, 78] combimation. 7. These PDX models are relevant to study the biology of the disease.

Agencia

... de Gestio

DUBAPS () Cliie | B Lo C’Lber ONC s e | . Sagns CONTACT: hplaya@recerca.clinic.cat

Universitaris
i de Recerca

Barcelona




