The CXCL12/CXCR4 Pathway As a Potential Target of Tipifarnib in
Acute Myeloid Leukemia and Myelodysplastic Syndromes

ONCOLOGY

Antonio Gualberto 1, Catherine Scholz 1, Vishnu Mishra ¢, Matthew R Janes 3, Linda Kessler 2 and Azra Raza #
1Kura Oncology, Cambridge, MA 2Kura Oncology, San Diego, CA 3Wellspring Biosciences, San Diego, CA “Columbia University Medical Center, New York, NY

BACKGROUND

RESULTS

CXCIL_ldz o2 ?h?{]ﬂog'”e that is esfsl\r;lt)'a' forhomingof I} 1 Clinical Benefit from Tipifarnib is 2. High Bone Marrow CXCL12 Causes Bone 3. Clinical Benefit from Tipifarnib is Observed
myeloid cells to the bone marrow . : . . . : : :
S o Associated with Bone Marrow Marrow Homing of Myeloid Cells In AML Subjects with Bone Marrow Homing
Tipifarnib is a potent and selective inhibitor of the :
enzyme farnesyltransferase (FT) that had been CXCL12 of MyeI0|d Blasts
. . . . . Bone marrow
iInvestigated in acute myeloid leukemia (AML) and o o _ _ vessel _— o o _ _
myelodysplastic syndromes (MDS). While major Tipifarnib in 1stline, elderly, frail _— CTEP-20 Tipifarnib in 1stline, elderly, frail AML
. . Irrerentiating .
responses were reported some AML and MDS patients, AML patients — CTEP20 neutrophil : patients - Ph3 AML301
the overall activity of tipifarnib in these indications was 100 34 pts with available BM gene expression log] T rienestievelorexCLazpperaoy 100 7 | |
insufficient to support a registration, and no molecular ! TERTILES OF BM CXCLL2 EXPRESSION o o ] S ?f;f&’gﬁ‘l’g"’e care (includes chemotherapy)
mechanism that could explain the activity of tipifarnib in 80 — 15t Lovest > 807 . Marrow blasts 40%
AML and MDS has been identified. 1 === 31 _ Highest Level of CXCL12 (upper 30%) AML patients with low bone marrow expression of 601 S « Peripheral blasts <10%
o _ _ o ;'\c? 60 . ‘ CXCL12 have high peripheral blood blast counts ] i C 60 N=82: 49 BSC, 33 TIP
Based on initial observations in T cell lymphoma (Witzig & 4o g | (18% of study size)
ASH 2017), we investigated a role for CXCL12 and & 40l 80 days o s -8 | el S oA
. . . . . - - ® =
myeloid cell homing to BM as biomarkers of the activity | 20 EE g 100 Vo 201 days
of tipifarnib in AML and MDS studies. 20 33 days B - * @ | T'Slew 5 ,0- — |
: ‘ o - ° i 7 20
* CXCL12 Blood Marrow . r—r— .
0, , I , : , T , . , . B cxcra blasts% blasts% | | EE—
I\/l ET H O D S 0 100 200 300 400 500 0 ! ' ! ' ! ' ! ' !
Days AML patients with high bone marrow expression of CXCL12 have very low 0 200 400 600 800
: peripheral blood blast counts despite having significant marrow blast counts Time (days)
CTEP20 was a phase 2, multicenter, open-label study
that investigated the efficacy and safety of tipifarnib in
158 older adults with previously untreated, poor-risk 4. Clinical Benefit from Tipifarnib is Observed in 5. The Ratio of Expression of the Myeloid Receptors CXCR4 and CXCR2 is a
AML. The majority of patients had prior MDS. Global MDS Subi - - : : . T :
_ : ubjects with Bone Marrow Homing of Potential Biomarker for Tipifarnib in Bone Marrow Neoplasias
gene expression data was generated using the J 9 P P
Aﬁymetrix U133A gene Ch|p from 34 pretreatment BM NeU tl‘O p h | IS CXCL12 is also a chemotactic agent for neutrophils. Patients with high CXCL12 is produced by bone marrow vascular/mesenchymal cells. The CXCL12 receptor CXCR4 and its
. . CXCL12inb h tivity of the CXCL12/CXCR4 antagonistic receptor CXCR?2 are present in the surface of myeloid cells. Analysis of CXCR4 and CXCR2 _ _ _
samples (GSE8970) and analyzed retrospectively with ey 04 S o) e o o e e b e e T et M el i
1 74 neutrophils that Is manifested clinically by isolated neutropenia )
rensdpe::t C’;o pr?trerz;]ltment hematological parameters (heutropenia with normal WBC counts) and indications  CXCRAICXCR2 Quartites
ana stuay outcomes. - e st quartie) - L CXCR4/CXCR2
AML301 was a phase 3 (N=457), multicenter, open- ‘ Ph2 of Tipifarnib in 82 hiah <k INT17 = AML g Sl Tertiales
. —_— > > o 1st_ond
label study that evaluated the efficacy and safety of " G ot Tipltarnib in Igner ris £ w 67 vs 406 days = o ugnest e
inifarni - - MDS/CMML subjects - INT-28 100~ Relapsed/refractor g N PO g
tipifarnib compared with best supportive care (BSC), J P y £ o £
. . . . . e oty inti - Q| 2o 84 vs 280 d
including hydroxyurea, as first-line therapy in elderly - e Quintiles of CXCRA/CXCR2 Ratio ] Z ] N-15, p=0.018
patients with newly diagnosed, de novo, or secondary o] o Nevlropenia® 1/13 (8%) 80 "1
. . ' ’ . el 37 (55%) |,| 2/37 (5%) High IPSS - = . st .o 4th o i i i i i o, i i i i i i
AML. The primary endpoint was overall survival. I 01210008 || become ™t [ [ S bermeimes o 51 (highest quintile) 5w om0 we | a0 s o % w0 m om0 @0 o
i ; R : ] : °) |& th quintile  ® E— =
Median overall survival was 107 days for the tipifarnib bol | e 57 MDS subjects / INT IPSS 2 1e2days L 3 CTEP20 - AML CONTROL — AMLCG 1569
. riterion: <1. N b =g n=0.06 [} — —_
arm and 109 days for the BSC arm. The hazard ratio S RBC ramsfusion — 3 e - P I, o T lime frai. elderly 15 line chemotherapy
. . . . _ 1 ] > o] . I § o - g quintile
(tipifarnib vs BSC) for overall survival was 1.02 (non o 6% Tl e\ 35 a1 [aas oo /- High IPSS e , -, 20 s 57 cys CXCRAICXCR? Quartiles CXCRAICXCR? Quartiles
significant, ns) B 7:5% ORR X000 N | bacome i IS :I; : I : P — 130 — g0
g ! ) . Blood High e — low x 5/]2 (42%) « ; 40 - o 1 T E “1 100 — 4t (highest quartile) 100 — 4t (highest quartile)
INT28 was a multicenter phase 2 study that evaluated outmrsscn-sn g Blasts 9 (30%) 21 (45%) THin ITN IPSS | 335 orR | 5 e = .. - 501 o
tipifarnib in 82 pts with poor-risk MDS o NVANAN > 1%BlBlasts | | < 1% Bl Blasts ! ? 1 #4-iosdays e I I : :
: . f | U» t J’ 5/10 (50%) = — = | 20 i l y E‘ 7 179 vs 728 days g ]
The Kaplan-Meier method was employed to estimate I 1/9 (11%) 8/21 (38%) THin ITNIPSS |, o oo = R e L T ey 2= 3 N=34, p=0.07 2
. . . eutrophils at screening=0.4/mL become Tl become Tl (-] NN BN NN B EE NN I = 20 y S
survival and progression free survival (PFS) and the N \ T ] e : P £ Overall 0= 233 days = | (o por o S
analysis of prognostic variables. e - Tiin High IPSS . | | ! o "™ 0s 60 years = 236, N=73
KO'TIP'OO4 |S an OﬂgOlng phase 2 Of tlp'farnlb |n Subject 100160, RAEB INT-2 — (I) I 1OIO I 260 I 360 I 4OIO I 560 0—(') 200 400 600 800 1000 O_(') 200 400 600 800 1000 1200
relapsed/refractory CM M L patlents (Patnalk’ ASH 1. Transfusion dependence was defined as 1 or several RBC transfusion units recorded from screening to cyclel Day 1 in the study report Time (days) Time (days)
2017) 2. Duration: 168, 56, 55, 245, 666, 446, 223, 308, and139 days

Clinical trial information: NCT00027872,

NCT00093990, NCT00050154, NCT02807272 CONCLUSIONS

REFERENCES

1. CTEP20: Lancet at al. 2007. Blood109:1387-94 supporting the hypothesis that the CXCL12/CXCR4 pathway is a potential target of FT inhibitors

CXCR4/CXCR2 and bone marrow homing of myeloid cells constitute potential biomarkers of the activity of tipifarnib in bone marrow neoplasias

2. AML301: Harousseau et al. 2009. Blood114:1166-173
3. INT28: Fenaux et al. 2007. Blood 109:4158-63

Ongoing tipifarnib trials in MDS and CMML are investigating these hypotheses
Research on upstream and downstream farnesylated targets in the CXCL12/CXCR4 pathway Iis ongoing
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