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WHAT’S THE DATA SUPPORTING THE CLINICAL MERITS OF
TARGETING THE PTCL EPIGENOME?

« Why is this an important question and how did we even get to place where we
needed to ask it?

« What are the divergent clues that support the importance of targeting the
epigenome (independent of what Miles may have just shown us)?

 Is there a compelling dataset that supports there is a path to take?
« Just how does targeting the PTCL epigenome kill a malignant cell?

* Next steps, oh so many, but........ Dr. Marchi will highlight epigenetic strategies
that may modulate the ‘immunome’ which may have the strongest logic.
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The Alternative Hypothesis
There is a difference in outcome
between conventional
chemotherapy and drug targeting
the epigenome

The Null Hypothesis
There is no difference in outcome between
conventional chemotherapy and drugs
(as +/-) targeting the epigenome.

THE WORLD OF T-CELL LYMPHOMA

Resolution
Conduct a randomized study of epigenetic targeted drugs against SOC
chemotherapy regimens
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1002 THE NEW ENGLAND JOURNAL OF MEDICINE April 8, 1993

COMPARISON OF A STANDARD REGIMEN (CHOP) WITH THREE INTENSIVE
CHEMOTHERAPY REGIMENS FOR ADVANCED NON-HODGKIN’S LYMPHOMA

RicHarDp I. FisHer, M.D., ELLEN R. Gaynor, M.D., STEVE DanLBErG, M.S., MARTIN M. OKEN, M.D_|
Tromas M. Grocan, M.D., Evonne M. Mizg, JouNn H. Grick, M.D., CaarLEs A. CoLT™MAN, JrR., M.D.,
AND THOMAS P. MILLER, M.D.

ProMACE-
CHOP m-BACOD CytaBOM MACOP-B i‘f‘:"‘sf DEATHS Ez T\:Si’:E
CHARACTERISTIC (N =225 (N=223) (N=233) (N=218) 100 - — CHOP 205 88 54%
Age = ----m-BACOD ° :23 g: 55://0
Median (yr) 56 57 54 57 S 80- P 6ot i o oo
Range (yr) 15-79 18-81 17-81 19-79 = ~ P = 0.90
=635 yr (%) - 26 25 27 24 QE)
Marrow involvement (%) ok Y Al 2/ = 60 -
Bulky disease (%) 40 41 41 40 f‘:’ B e — — - —
LDH >250 Ufliter (%)* 45 43 42 43 5 40 S _—_H__ o
orking formulation group o .
DorE i4 15 15 14 o
F, G, or H 81 82 81 82 & 50
J 5 4 4 4 S
a
*LDH denotes lactate dehydrogenase. 0 T T T I T )
tThese groups were defined according to the system of the Non-Hodgkin’s Lymphoma 0o 2 4 6
Paiologic Classiication Project.™ Years after Randomization

Is This One of the Reasons Why We Get Here?
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ANYONE REMEMBER THIS?
ITS THE STUDY POPULATION THAT LED TO THE SOC IN PTCL

The Working Formulatior

Low Grade Intermediate Grar \:1‘ High Grade

Follicular large cg Q

Follicular small cleaved cell Diffusg ’\6 rcell (E) | Lymphoblastic (1)
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Follicular small cleaved ang \(\8 xed and small and Small non-cleaved cell
large cell (C) ® ell (F) (Burkitt and non-Burkitt type)

()
O
6 Diffuse large cell (G)

Small lymphocytic (A) arge cell immunoblastic (H)
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THE EVOLUTION OF CHOP AND CHOP-PLUS REGIMENS
3-DECADES OF RELATIVE STAGNATION

You can’t accept your alternative hypothesis by merely establishing

that the comparator is bad.....

Kimi, 2013
Everolimus

Schmitz, 2010 ST ’ ALCL |
CHOEP Vorinostat

Gallamini, 2007 Foss, 2013 Horwitz, 2019/2022

CAMPATH Denileukin difitox Brentuximab vedotin

Kim, 2007 Kim, 2012 Ganjoo, 2014 Bachy, 2022

Fisher, 1993 CAMPATH Bortezomib Bevacizumab Romidepsin
CHOP I

Evolution
(i.e. Improvement in
Outcome)

L I I | P.RBBV | T
2007 2014
1993 | 2022
Time (year)
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WHAT’S THE DATA SUPPORTING THE CLINICAL MERITS OF
TARGETING THE PTCL EPIGENOME?

« What are the divergent clues that support the importance of targeting the
epigenome (independent of what Miles may have just shown us)?
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EVIDENCE THE PTCL MAY BE A PROTOTYPICAL EPIGENETIC DISEASE
A NON-EXHAUSTIVE LIST OF CONSIDERATIONS

Event Timeline
Inactivating mutations in SWI/SNF complex (chromatin Yuge et al., Cancer Genet
remodeler) SNF5/INI1/BAF47 in T-cell Lymphoma Cytogenet 2000
First case report of an HDAC inhibitor (romidepsin) exhibiting 2001
activity in CTCL (R. Piekarz and S. Bates)
Vorinostat achieves U.S. FDA approval for R/R/ CTCL 2006
Over-expression of HDAC2 and HDAC4 leading to H4 Marquard et al.,
acetylation reported in CTCL. HDAC 6 prognostic in CTCL Hematopathology. 2008
Romidepsin achieves U.S. FDA approval in R/R CTCL 2009
Romidepsin ahieves U.S. FDA approval in R/R PTCL 2011
Mutations in DNMT3 in PTCL Couronne et al., NEJM. 2012
Mutations in TET2 in AITL and PTCL Lemonnier et al., Blood. 2012
Mutations in IDH2 in AITLE and PTCL Cairns et al., Blood. 2012
Belinostat achieves U.S. FDA approval in R/R PTCL 2014
Chidamide achieves regulatory approval in CHINA in R/R PTCL 2015
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ONE OF THE FIRST BIG CLUES THAT THE PTCL
EPIGENOME IS A VALID TARGET

Vorinostat Romidepsin Belinostat Chidamide

Approval CTCL (2006) CTCL (2009) PTCL (2014) China Only PTCL
PTCL (2011) (2015)
ORR [ 30% 25% 26% 28%
PFS 8.5 months 2.6 months 1.6 months 4.3 months
DOR 5.5 months 28 months 13.6 months 9.9 months
Reference(s) Olson et al. 2007 O’Connor, et al. 2015
Coiffier et al., 2014 Shi et al., 2015
O’Connor et al. 2006 (FIH)

A remarkably consistent 25% of patients respond across PTCL and CTCL
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PHYLOGENETIC RELATIONSHIPS BETWEEN VORINOSTANT AND ROMIDEPSIN

(NOT ALL HDACI ARE CREATED EQUALLY)

HDAC3
HDAC2

HDAC1

HDAC10

HDAC3
HDAC1
HDAC7 HDAC7
HDAC4 HDACS6 HDAC4
HDACS HDACS
HDAC10 HDACS
_~SH
i R on

Ki (uM)

<0.0001
0.001

0.01
0.1

10

Chemical Phylogenetics Of Histone Deacetylase Inhibitors
Bradner et al. Nature Chem Biol 6:238 — 243, 2010
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JUST A FEW OF THE MANY ESTABLISHED EPIGENETIC LESIONS

IN THE T-CELL LYMPHOMAS

Gene/Protein

Function

DNA methyltransferase

Lymphoma

Peripheral T-Ce
Lymphoma

Reference

Couronne et al.,
NEJM. 2012

Oxidation of methylated cytosines

Peripheral T-Cell
Lymphoma

Lemonnier et
al., Blood. 2012

Metabolic pathway that controls
KDM and TET through 2HG
accumulation

Angioimmunoblastic T-
Cell Lymphoma

Cairns et al.,
Blood. 2012

ver-expression of HDA utaneous T-cell Marquard et al.,
and 4 elevated H4 acetylation Lymphoma Hematopatholo
gy. 2008
SWI/SNF ATP-dependent chromatin T-cell lymphoma Yuge et al.,
complex remodeler, regulates gene Cancer Genet
WSNES/INIL/ expression; i_nactivgting mutations Cytogenet
BAFA47 cause tumorigenesis 2000
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3 WELL ESTABLISHED PATHS TO ABERRANT DNA METHYLATION

sl =] ] o e =[ea|=[=]
TETZ 8 i a2 = i 2 2 e e 1 3 050 5 4 4 4 =
DNMT3A [EEELEEEEEE LR LR
! !
PCLO Key
STAT3 Age<70yrs
ARID1B Age >=70 yrs
APC T | | PI 12
DST IPI 3-5
CREBBP ECOGPS0-1
JAK2 ECOGP52-3
Age no B Symptoms
IPI B Symptoms
ECOG_PS No LDH Elevation
B_Symptoms LDH Elevation

LDH_Elevation Unknown

Does this open the door for considering
hypomethylating agents?

Odejide et al., December 17, 2013;
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THE FREQUENCY OF IDH MUTATIONS IS INCONSISTENT ACROSS SUBTYPES

AITL 0/22

0/22

0/22

Disease IDH1R132 IDH2R172 IDH2R140
Hodgkin lymphoma 0/66 0/66 0/66
Non-Hodgkin B-cell lymphoma 0/14 0/14 0/14
B-cell acute lymphoblastic lymphoma 0/32 0/32 0/32
(ALLB) O

T-cell acute lymphoblastic lymphoma 0/8 0/8 0/8
(ALL T) 0/8 0/8

AML 2/8 0/8 0/8
PTCL

PTCL not otherwise specified (PTCLnos) 0/43 0/43 0/43
Anaplastic large cell ymphoma (ALCL) 0/50 0/50 0/50
Enteropathy type T-cell lymphoma (ETL) 0/8 0/8 0/8
Cutaneous T-cell lymphoma (CTCL)

Hepatosplenic T-cell ymphoma (HSTCL) 0/10 01/10 01/10
Extranodal NK/T-cell ymphoma (NK/TCL) 0/10 0/10 0/10
AITL 0/79 15/79 1/79

0/22

UVA CANCER CENTER

IDH1 (R132) and IDH2 (R140/R172) mutations

frequently observed in myeloid malignancies
~15-30% de novo and secondary AML
Myelodysplasia and myeloproliferative

disorders (~5% chronic phase; ~20%
transformed cases)

IDH1/2 catalyzes interconversion of isocitrate
and a-KG

Mutant IDH1/2 acquires neomorphic enzymatic

activity, catalyzing the reduction of a-KG to 2R-
HG

2HG also inhibit all oxoglutarate dependent
dioxygenases including TET enzymes histone
demethylases and prolyl hydroxylases

TET2 mutation = AML hypermethylation
phenotype (Levine and Melnick, Cancer Cell
2010)

mC hmc fC, caC c
- NH,
\(‘\\N TET uo/\{§ =, \(\ (g
3 ’1“0 o‘_‘. fterative ’g Base excision ’1‘0
| xidation | oxidation repair
DNA X= (HO or CO0™ ONA

Cairns et al., Blood, 2012
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TET2 MUTATIONS ACROSS PTCL SUBTYPES
REALLY NO CONSISTENT SIGNAL

TET2 mutation

PTCL entity

N of disease N with mut %
AITL 86 40 <' 47 ?
PTCL NOS: 58 22 38

Others 34 8 L 24 )

ALCL 18 0 0
EATL” 10 2 20
Extranodal NK/T 12 0 0
HSTL 6 0 0
Total 190 64 34
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DNMT3 MUTATIONS IN 96 PATIENTS WITH T-CELL LYMPHOMA
AS FUNCTION OF TET-2 STATUS

- Unclear if these mutations lead
J
Q & N IR 7O S ol : :
> o P 40 AP &V
3 & @ Fo I to frank alteration in
methylation of the PTCL
genome
0 100 200 300 400 500 600 700 800 900 Unclear if any of these are truly
| Proline- and tryptophan-rich domain ® Missense mutation prog nostic
I:I ] ) ® Frameshift mutation (insertion or deletion)
Zinc-finger domain ® Splice-site mutation
B \ethyltransferase domain ® Nonsense mutation Unclear what Specific genes
Patients with DNMT3A might be altered
DNMT3A TET2  Mutation
Mutations Diagnosis Status Type Nucleotide Change Consequence
7 AITL Mutated | Nonsense c.2207C-A p.Tyr623X . .
14 ATt Mutated | Missense 2983 p ArgBE2His Unclear if these mutations
15 AITL Mutated | Deletion €.2531_2533delTTC p.Phe731del . .
16 AITL Mutated Insertion | ¢.1942_1943insACGACGACGACGGCTACCAGT | p.Ser535delinsTyrAspAspAspGlyTyrGInSer portend d Iﬁerences In
17 PTCL,NOS Mutated | Frameshift €.2396_2402delCGTCCGC p.Asp686fs e : =[EA -
18 PTCL,NOS Mutated | Frameshift ¢.3006_3007delGG p.Gly890fs SenSItIVIty to DN MT3 Inhlbltors,
22 PTCL,NOS Mutated | Missense €.2983G-A p.Arg882His
26 Unclassified T-cell ymphoma | Mutated = Missense ¢.1456T-C p.Leu373Pro
28 PTCL,NOS Wild type | Missense €.2983G-A p.Arg882His 1
29 PTCL,NOS Wild type Splice €.2660+1G-A - BUt’ |tS anOther Clue et
30 Unclassified T-cell ymphoma | Wild type | Insertion €.2622_2623insCCATGG p.Gly762delinsAlaMetGly
Couronné L et al. N EnglJ Med 2012;366:95-96.
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_ /Expression of Rhoa G17V and Ioss\
Co-occurring RHOA G17V of Tet2 induces mouse AITL

and TET2 mutations in AITL Palomero and ~ CD4 Tet2-/- Sr4 Tz Rida BT
~ CD4 Tet2-/- Rhoa G17V -like lymphoma
- colleagues (1 of 3 100 - IR N
& < = 0.001 A
groups) show that 7o F ey
i S 50 LA
AITL driven by = B e
M GTP/GDP bind » 25 %‘1.%:.'; N et .:"_?_;:%
n Eﬂeclorlme:':cllr\]ugn RHOA G 17V an d 0 . . . - gg.%sj:','-::::f ..'_ 5 4 50 EMj
RHOA g e 0 50 100 150 200 — " S
; - loss of Tet2 can Tifme (Days)
recapitulates what . — Naive CD4 T cells
AITL - pleen Bone Marrow —— CD4+CXCR5+PD1+ T cells
RHOA G17V looks like human T%w.s 18.0 -’13? 18.2 I
TET? Eh A
DNngEéIHI\I\I\II\I\ LTI AlTL o 5’ f‘ ‘
55. = :

& @R N JILAL
\ Palomero et al. Nat Genet 2014/ - = Bcl6 — ICOS—j

( Antitumor effects of PI3K inhibition in \
Rhoa G17 Tet2-/- mouse induced lymphomas

_ 80 P<0.001 10007 P<0.001 .

5 BT Therapeutic effects seen
) EEln with PI3K inhibitors
8(‘?,% §§20 H %E-_

0)§ . \\_'\

/s
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GEP REVEALS DISTINCT PATTERNS ACROSS SUBTYPES, BUT....
CANNOT UNMASK EPIGENETIC DYSREGULATION

ALCL ATLL ENKL PTCL-NOS

AL EENK ] V0T PTCL-NOS

Compelling strategy that could improve classification, but has not to data
identified driver events to target across the diversity of the disease, and
certainly not epigentic ones

Blood. 2014 May 8;123(19):2915-23.
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WHAT’S THE DATA SUPPORTING THE CLINICAL MERITS OF
TARGETING THE PTCL EPIGENOME?

 Is there a compelling dataset that supports there is a path to take?
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THE 3 RECURRING MUTATIONS FOUND IN PTCL/AITL ALL CONSPIRE TO
PRODUCE GLOBAL HYPOMETHYLATION OF THE PTCL GENOME

Isocitrate Isocitrate '
4o NADP 42 NADF
IDH2
Are DNMT3 CNADPH .-. : Targeted Drugs?
Inhibitors a o-KG 2HG
cornerstone j’f‘? in
MM BTN
class of drugs to LR Lo
consider in 0N o MO\ o
PTC L? OoH OH OH
Or, ]USt N : [ > - T2 n“q - Et-aza{_;;_._'tljfdin:rle ﬁ-aza{g'-d_i:;:éyq;idine
Subtypes With the 3 1 3 i ) @ A S V4 AaZacitbine (eI} Ime
mutation?
' © 2014 A i A iation for C R h et
glvivnegaAr;;FggggBﬂ_al' merican Association for Cancer Researc Cllnlcal P—
20:5240-5254 ’ CCR Focus AR Cancer Research
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EARLY INSIGHTS ON DNMT3 INHIBITORS AND ACTIVITY IN
TET2 MUTATED AITL

high endothelial venules

| TET2 Wild type

. e Chemotherapy refractory AITL patient with

L SNAZY R a TET2 mutation attains a remission
E | | following 6 cycles of 5-Aza
M e aAsViaoy XN RNGQDMSGaaAAGLAGGRTY LI Cheminant et. al British Journal of Haematology

WT: TCA CAACAAGCT TCAGTT CTA CAG GCA TAT AAA AAT AGA AAC CAA GAT ATG TCT GGT CAA CAAGCT GCG CAA CTT GCT CAG CAAAGG TACTTG ATA
N I K I E T K I €C LV N K LRNTLL S
MUT : TCA AAC AAG CTT CAG TTC TAC AGG CAT ATA AAA ATA GAA ACCAAG ATA TGT CTG GTC AACAAG CTG CGC AACTTG CTC AGC AAA GGT ACT TGA

UVA CANCER CENTER UVAHealth
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5-AZACYTIDINE EXHIBITS ACTIVITY IN PTCL, SEEMINGLY GREATER IN AITL
PHASE 3 DATA AT ASH CO®MING

A B AITL Other PTCL* p
patient 0s
12 7
ID 100 4
: Median age, y 71 [39 - 85]) 59 [32~83) 0,09
11 | 80 - Male/Female 75 572 0,65
5 ' . IPI at diagnosis
1-2 3 1 1
3 | | 40 - — ! - 3 3 2
] - 45
a1 11 > 20 enost : :
PIT at diagnosis
5 i I | 0 T T T T T T = <3 3 3 0'62
0 12 24 36 48 60 72 - 3-4 4
Months Ann Arbor stage lll-IV 12 7 1
LDH level > ULN 9 7 0,26
I:I CR | treatment stop . C PS22 6 6 017
- PR P> treatment ongoing 1 PFS Previous ASCT 3 1 1
- sB * death o Median number of 012
- kR 80 - previous therapy 2 3 1
TET2 mutation 8/10 (80%) 1/4 (25%) 0,09
60 - ORR 9 (75%) 1(15%) 0,0198
40 - CR 5 (41%) 0 (0%) 0,106
T T 11 T —_ ' * ATLL: 3 patients, EATL: 1 patient, PTCL-NOS: 2 patients, transformed MF: 1 patient
24 36 48 60 20
Months i
" —_— ORR in AILT 9/12 (75%)
0 12 24 36 48 60 72 .
_— ORR in PTCL 1/7 (14%)

ORR Total 10/19 (52%)

Lemonnier, Blood. 2018
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EPIGENETIC DRUGS APPEAR TO SYNERGIZE WITH OTHER DRUGS ACTIVE IN PTCL,
BUT MOST POTENTLY WITH OTHER EPIGENETIC DRUGS

EPIGENETIC DRUG

ALTERNATIVE DRUG

EVIDENCE

Romidepsin Pralatrexate Compelling laboratory data, Phase 1 data
confirm >70% ORR in PTCL, ~30% in BCL

Romidepsin 5-Azacytidine (epigenetic) Compelling laboratory, Phase 1 and Phase 2
data, marked improvement in PFS with
randomized study underway

Romidepsin Decitabine (epigenetic) Laboratory data shows compelling synergy in

models of TCL

Panobinostat Bortezomib Phase 2 study not compelling to move on to
advanced phase

Romidepsin Duvalisib Minimal laboratory evidence and early phase
data to support at least additive

Romidepsin Tenalisib Early phase data support improved activity
though short PFS

Decitabine ASTX660 Compelling laboratory data moving to clinical

study soon

UVA CANCER CENTER

UVAHealth

An NCI-designated Cancer Center



PRALATREXATE AND ROMIDEPSIN ARE HIGHLY SYNERGISTIC IN
VITRO AND ACROSS IN VIVO MODELS OF TCL

Days 1 B 8 11 14
: "' "' l ' ' 'l E 6.00E+08 -
Control . E E !
- “ 5; % 500648 - Control
E Romidepsin lo E E ’ pi aa <102 :.:‘ 4.00E+08 -
. 3 =4
= S 3.00E+08 -
8 ' ‘ Y
Pralatrexate | l o3 5 2 00E+08
— - s . - . T . .
o~ b 9 [&] S _:j k: Romidepsin
= - q ’1 '-! :;a:jr:i) &n 1.00E+08 - Pralatrexate
L Romidepsin + e :
o Pralatrexate [ . : 1 : L Saﬂolic.glges . .
_ ~ ] e = 5 4507 0.00E400 - Romidepsin +
Days 1 4 8 1 14  Pralatrexate
Estimated log-intensity (p-value)
778(<0.05) | 8.09(<005) | 8.32(<0.05) | 855 (<0.05) Synergy demonstrated by activity
Romidepsin | 7.75(<0.05) | 8.00(<005) | 8.20(<005) | 8.39(<0.05) seen at lower doses of each drug
Pralatrexate 7.58 (0.02) 7.74 (<0.05) 7.86 (<0.05) 7.98 (<0.05) C 0 m p ar ed tO MTD Of eaC h
Romidepsin o , 06 s
Pralatrexate C I i n ica I AAGR [roonaesuen
Hut78 T-cell ymphoma Jain, S. ......0’Connor, O.A.. Clinical Cancer Research, 2015. Cancer Research
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SUMMARY OF RESPONSE RATES ACROSS STUDY POPULATION FOR @ Wlood
PATIENTS TREATED WITH ROMIDEPSIN AND PRALATREXATE

A B
100 - - X Tcell lymphomas
Parameter Number 80 -
Total # of Patients (evaluable) 29 (23) o
6 -
All patients ORR 13/23 (57%)
All patients CR 4/23 (17%) 40 1
All patients PR 9/23 (39%) 20 -
non-TCL ORR 3/9 (33%) 3 0 * KkK Yok Kok Kok
non-TCL CR 0/9 (0%) &
non-TCL PR 3/9 (33%) -20 1
T-Cell ORR 10/14 (71%) -40 -
T-Cell CR 4/10 (40%) e
T-Cell PR 6/10 (60%)
-80 3
-100 -
B Follicular ® B Cell ® Other BT Cell

UVA CANCER CENTER UVAHealth
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DUAL TARGETING OF DIFFERENT FEATURES OF THE PTCL
EPIGENOME

Romidepsin

(Oral) 5-Azacytidine

UVA CANCER CENTER UVAHealth
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HIGH-THROUGHPUT SCREENING IDENTIFIES DNMT3 INHIBITORS (& PRALATREXATE)
AS AMONG THE MOST SYNERGISTIC WITH HDAC INHIBITORS

100

Dec Bl Romi
CTCL D500nM| D 1uM | D10 T Bel B Combo
Lines uM
80
B70nM| 0.7 0.7 06 |2
B100nM| 0.5 0.5 0.5 8 70
Ho | R1nM [ 09 0.8 0.8 5
R2nM | 03 0.3 03 | @ e
B100nM| - 09 | o8 |O
B150nM| - 0.8 0.7 ::: 50 *
R1.5nM - 0.6 05 |'=
o R 2nM - 0.5 05 | D w 1
. . Q_ T =2 == I
2
30
2 ol 1 1
S

10

s 2 O = = g = - = &2 N = g2 o =2 =2 = 2 - = 2 N = & © = =2 O = = - = 2 N N
S O > (== S w S N X - o > - o QO Lo -1 - N S O > (=T R =) S w X S N B
S ~ m S S = S = o S = o o N M v © = SR - [T - - I~ M - o - o = o o = o =
N = o n - m n g 8 n g 3 O = o o - m  E 7 ° E A O o= o o = M o B = v E = Q
o 2 3 O o= o © S In v S I =R A g - =) [=I) S & = L3 o 2 S 2 S A A
; ) o B 7 ° 23S 2 A % A 2 a & = | A g = =3 =3~
Marchi, E ....0’Connor, O.A. 2015.BJH, a a a R 3 =) a /< R 2
a
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DECITABINE PLUS HDAC INHIBITOR MARKEDLY SYNERGISTIC IN PANEL OF TCL

100

90

80

70

60

50

40

% Viable Cells

30

20

10
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Decitabine + Belinostat (HH)

ER

___...~~~
T T T AN T
? ) ) T 1
—. AN
‘.\ : ) h
RRR 0.9 K / RRR 0.6 RRR|0.4
=i
\ .
| e==gp=== Decitabine 500nM RLD \I
| == <@ = Belinostat L= =
e==fe +Dec 500nM + Belinostat
B 10 B 20 B 50 B 70 B 100 (nM
H9 (uM HH (uM)
(nM) D 0.5 D1 (nM) D1 | D10
B 50 0.6 0.6 B 20 >1 0.9
B70 0.6 0.5 B 50 >1 0.7
B100 0.4 0.5 B 100 0.8 0.8
R 0.5 0.9 0.9 R 0.5 >1 0.9
R1 0.7 0.7 R1 >1 0.6
R2 0.3 0.2 R2 0.6 0.1
L4 0.6 0.5 L6 0.8 0.6
L5 0.6 0.4 L8 0.7 0.7
L7 0.3 0.3 L10 0.5 0.7
$600 0.6 0.6 S 600 0.8 0.8
S$ 800 0.4 S 800 0.8 0.7

o
©
o
o
Qo
3
>
=Y

100

i - en an e - is
90 S~
-
-
80 i
o I } R i
60 J_ - —~
¢ -~ . D
50
0.9 .
40 N
. 0.8 N R+D
b 4 . )
" Decitabine + Romidepsin (HH) N ;
10 * Decitabine 500nM 0'3 T
O T
RO.5 R1 R2 (nM)
(n;)lz 0o 5(“M) — PF382 uM
B70 0 (; 08 (nM) D 0.5 D1
: : B 100 0.9 0.9
B 100 0.8 0.7 B 150 06 05
R1 0.6 0.5 : :
R1 0.9 0.8
R2 0.1 0.04 S e e
R3 0.0007 0.01 : . .
R2 0.2 0.1
L5 0.7 0.5 La 09 09
L6 0.7 0.4 Ls 0' 5 0' 5
;goo g'g g'g S 600 0.9 0.9
S 1000 0.7 0.8 5 800 0.9 0.9

Marchi et al.

British Journal of Haematolog
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UNSUPERVISED GENE EXPRESSION ANALYSIS OF AZACYTIDINE & ROMIDEPSIN :
MoOST UNIQUE PERTURBED GENES IN COMBINATION — IS THIS A NEW DRUG??

“‘ Azacitidine Romidepsin
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=

==

ﬁ'hr'l
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1215

[ Azacitidine + Romidepsin ]
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The Doublet is Essentially a ‘New’ Drug
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T-CELL LYMPHOMAS ARE EXQUISITELY SENSITIVE TO THE
COMBINATION OF AZACYTIDINE AND ROMIDEPSIN — PHASE 1

Phase 1 patients
100 q o PN P

I Non-T-cell lymphoma

A suggestion
B-cell ymphomas
less vulnerable —

75 I T-cell lymphoma
50 +

25 ~

consistent with
laboratory

Expansion cohort

2] 100 ] observations

Percent change at best response
o

50
50 -

0 - * * * *
-50 -
-75 4
-100 4

-100 -

Patients

O’Connor et al, Blood 2019
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ORAL 5-AZACYTIDINE AND ROMIDEPSIN EFFICACY
PHASE 1 EXPERIENCE

8 evaluable patients with AITL or PTCL-TFH:

Overall response =7 (87%); complete response =4 (50%)

All Phase 1 Expansion (T-cell) Non-T-Cell T-Cell

(N =31) (N = 26) (N =5) (N = 20) (N =11)
Overall response 10 (32%) 6 (23%) 4 (73%)80 2 (10%) 8 (73%)
Complete response 7 (23%) 3 (12%) 4 (80%) 1 (5%) 5 (55%)
Partial response 3 (10%) 3 (12%) 0 1 (5%) 2 (18%)
Stable disease 7 (23%) 7 (27%) 0 7 (35%) 0
Progressive disease 11 (35%) 10 (38%) 1 (20%) 9 (45%) 2 (18%)
Not evaluable 3 (10%) 3(12%) 0 2 (10%) 1 (9%)

O’Connor et al., Blood 2019
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AZACYTIDINE AND ROMIDEPSIN PRODUCED DURABLE
RESPONSES IN PTCL — PHASE 1
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responders (4 of 5)
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@ Complete response =P Ongoing response  $§ Stem cell transplant  » Lost to follow-up
M Partial response $8 Progressive disease ¢ Death

O’Connor et al, Blood 2019
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PATIENTS WITH PTCL HAVE LONGER PFS AND DOR
COMPARED TO B-CELL LYMPHOMAS — PHASE 1

PFS

o o o
£ o~ [00]

Progression-free survival
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AzA/RoMI EFFICACY ACROSS PTCL — PHASE 2

Response All Patients Treatment Relapsed/ tTFH Other

(N=23) Naive Refractrory (N=15) Subtypes
(N=10) (n=13) (N=8)

Overall 14 (61%) 7 (70%) 7 (54%) 12 (80%) 2 (25%)

Response

Complete 10 (43%) 5 (50%) 5 (38%) 9 (60%) 1 (12.5%)

Response

Partial 4 (17%) 2 (20%) 2 (15%) 3 (20%) 1 (12.5%)

Response

Stable 5 (22%) 2 (20%) 2 (23%) 2 (13%) 3 (37.5%)

Response

Progression of 4 (17%) 1 (10%) 2 (23%) 1 (7%) 3 (37.5%)

Disease

Not Evaluable 3 2 0 2 0

UVA CANCER CENTER

UVAHealth
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TREATMENT NAIVE PTCL PATIENTS HAVE A HIGH
OVERALL RESPONSE RATE — PHASE 2

A 100% G o
Legend B
= ® R/R oTN 14
CR - complete response
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Falchi L., H. Ma et al, Blood; in press
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AZACYTIDINE AND ROMIDEPSIN PRODUCE DURABLE RESPONSES AND
PROLONGED SURVIVAL COMPARED TO HISTORIC CONTROLS - PHASE 2

10 — + Censored

- > 9 months o H > 12 months
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Responders Non-responders
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Higher Number of

Mutations in Genes
Involved in

Epigenetic
Regulation — Its
more complicated
than TET2, IDH2 and
DNMT3

Falchi et al, Blood; in press
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SINGLE AGENT ACTIVITY OF ‘T-CELL ACTIVE’ DRUGS
NO HOME RUNS HERE.......

100

25-30% ORR

FDA Registration Studies

mCR

Coiffier et al; JCO 2012

Bates et al; Br J Haematol 2015
O’Connor et al; JCO 2015
O’Connor et al; JCO 2011

The Devil is in The Detail: The FDA studies e o o Dok 2014
are NOT comparable, NOR is a comparison Barr et al; JCO 2015
with small non-FDA directed trial
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COMBINATIONS OF NOVEL : NoVEL T-CELL ACTIVE DRUGS
THE BASIS FOR A T-CELL TAILORED APPROACH?

mCR

Amengual et al; Blood 2017

O’Connor et al; in progress

Mehta-Shah et al; JCO 2015

100 Mehta-Shah et al; Blood 2016

Tan et al; Lancet Haematology 2015
90
80
70
50 The
50 Combined
40 Phase 1-2
30 Experience
20 with
“(’} Aza/Romi
Aza + Romi (N :34)
Prala + Romi TR ORR = 65%
Carfizomit + CR =44%

Romi Panobinostcjit +
Bortezomib

2- Drug Combinations Beginning to Hit ORR velisi
70 Plus and CR ~50%

Duvelisib +
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ROMIDEPSIN:
A BRIEF REVIEW OF ITS 25 YEAR JOURNEY

BMS Pulls Istodax in Lymphoma After Trial Fails to Show Progression-Free
Survival

1997 - Phase 1 studies of romidepsin (FK228, FR901228) Published: Aug 03, 2021 By Vanessa Doctor, RN
2001 - First case report by Pierkaz and Bates establishes

romidepsin as active in CTCL (Blood, 98(9): 2865. Failed trial nixes another FDA
2004 - Received Fast Track approval from U.S. FDA = /isﬁ?ﬁ&m approval, this time for BMS’
2009 — Piekarz et al. publish CTCL results (JCO, 27(32) : 510.) g.:.:. %ﬁr:i? (m -2

2009 - U.S. FDA approved romidepsinin CTCL

stodax August 4, 2021

2011 — Piekarz et al publish PTCL results (Blood, 117(22): 5827) Bristol-Myers Squibb’s HDAC inhibitor Istodax has

een on the US market for a decade as a treatment

2011 - FDA grants Accelerated Approval for the treatment of patients or peripheral T-cell lymphoma

. : . . . PTCL), but will now be withdrawn from sale after a
with PTCL who received one line of prior therapy in 2011 ailed phase 3 trial. ,\J

2021 - * BMS withdrew the approval romidepsin for patients with R/R FBMS withdraws Istodax as a treatment fO]f

PTCL based on negative CHOP vs Ro-CHOP Phase 4 peripheral T-cell lymphoma
4th August 2021

—

UVA CANCER CENTER
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NANO-ROMIDEPSIN IS SAFE AND HIGHLY EFFECTIVE IN MODELS OF PTCL AND LGL

Nano-ROMIDEPSIN (~M.Wt 5K:10K)-H,O

. Acetylation of Histone by Nano-ROMIDEPSIN Identical to Naked Romidepsin
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A RANDOMIZED, PHASE IIB, MULTICENTER, TRIAL OF ORAL AZACYTIDINE PLUS
ROMIDEPSIN VERSUS INVESTIGATOR’S CHOICE IN PATIENTS WITH RELAPSE OR
REFRACTORY PERIPHERAL T-CELL LYMPHOMA (PTCL)

Arm A
(Experimental Arm):
5-Oral Azacytidine

& IHC (VECTRA)
GEP

Romidepsin \_ Methylation Y,

4 )
Investigator Choice):

RO mi d@pSln Mutational analysis
Belinostat T-cell subpopulation
Cytokines analysis

Pralatrexate
Gemcitabine

Tissue (pre- and post-treatment)

1:1 Randomization

—p
RO1 Orphan Products Development (OPD) Grant

Food and Drug <
Administration I=ii ’VZ\S
r _____J

Federal agency

UVA CANCER CENTER UVAHealth
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THE COMPLEX MECHANISMS OF ACTION OF EPIGENETIC DRUGS TARGETING THE
PTCL EPIGENOME: PRIMING OF THE IMMUNE MICROENVIRONMENT

The
Usual Small
Molecules’
Approach (ex: | Tumor C_ell
HDACI) Apoptosis

Epigenetic Priming
& Reprogramming

TH1 Polarization
and Induction of
Microenvironment
Changes

Enhance Tumor
Immunogenicity
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IS THIS AN EXAMPLE OF EPIGENETIC PRIMING....?
NOVEL HERE IMPLIES EPIGENETIC ALONE OR IN COMBINATION

Ma et al., 2020. Hematol Oncol
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WHAT’S THE DATA SUPPORTING THE CLINICAL MERITS OF
TARGETING THE PTCL EPIGENOME?

 We are short on randomized data to demonstrate that any one therapy is better than another in
PTCL, save Lumiere (no difference between alisertib and DC and Echelon 2, only showing
advantage for ALCL);

« Molecular data set the stage for targeting the PTCL epigenome, but do not suggest that all
PTCL subtypes are created equally with regard to the well characterized mutations (TET2,
IDH2 and DNMT3);

« Clinical data suggest that as single agents epigenetic drugs (Phase 3 5-Aza vs DC at ASH) are
probably no better than other non-epigenetic targeted drugs, but...

« Robust preclinical laboratory data have identified rational combinations with other epigenetic
drugs in combination may be the most promising;

« Strategies exploring CHOP-plus epigenetic Rx approaches are likely not going to follow the
fate of other CHOP-plus trials.

UVA CANCER CENTER UVAHealth
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ESTABLISHING A NEW COMBINATION DRUG DEVELOPMENT PARADIGM IN PTCL.:
THE OPPORTUNITY IS ESSENTIALLY INFINITE

Checkpoint Inhibitors ADC’s
Pembroluzimab Brentuximab vedotin

Nivolumab

| 4

PI3K Inhibitor
Duvalisib «

PTCL Specific Agents
Pralatrexate
Tolinopant
Forodesine

PTCL
Directed
Therapeutic
Prospects

Conventional Chemotherapy Drugs

Gemcitabine
Mitoxantrone (now LNP)
Bendamustine

Doxorubicin

UVA CANCER CENTER

Hypomethylating Agents
5-Azacytidine
Decitabine

HDAC Inhibitor
Romidepsin
Belinostat

Chidamide

EZH2 Inhibitors
Tazmetostat
Valmetostat

A Combinatorics Approach to
Innovative PTCL Therapies

Assume 15 agents (one each from
all categories except count 1
chemo drug each and all 3in
PTCL Specific Class)

# of Doublets = 105
# of Triplets = 455
# of Quadruplets = 1,365

¥

Our combinatorial opportunities
would be limitless,,,,

UVAHealth
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