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A Minute Chromosome in Human
Chronic Granulocytic Leukemia

In seven cases thus far investigated
(five males, two females), a minute
chromosome has been observed replacing
one of the four smallest autosomes in the
chromosome complement of cells of
chronic granulocytic leukemia cultured
from peripheral blood. No abnormality
was observed in the cells of four cases of
acufe granulocytic leukemia in adults or
of 51X cases of acute leukemia in children.
There hawe bheen several recent reports of
chromosome abnormalities in a mumber of
cases of human leukemia [including two
of the sewen cases reported here: Nowell
and Hungerford, J. Natl. Cancer [Inst.
25, 85 (1960)], but no series has appeared
in which there was a consistent change
typical of a particular type of leukemia.

Cells eof the five new cases were ob-
tained from peripheral blood (and bone
marrow im one instance), grown in culture
for 24-72 hours, and processed for cyvto-
logical examination by a recently de-
veloped air-drying technigue (Moorhead,
er al, Exptl, Cell Research, in press).
The patients varied from asymptomatic
untreated cases to extensively treated

18§ NOVEMBER 1960

cases of several years' duration in terminal
myeloblastic crisis. All seven individuals
showed a similar minute chromosome,
and none showed any other frequent or
regular chromosome change. In most of
the cases, cells with normal chromosomes
were also observed. Thus, the minute is
not a part of the normal chromosome

—constitution of such individuals

The findings suggest a causal relation-
ship between the chromosome abnormality
observed and chronic granulocytic leu-
Kemia,

PETER C. NOWELL
School of Medicine,
Liniversity of Pennsvivania

Davip A. HUNGERFORD
Institute for Cancer Research
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TABLE 4. CYTOGENETIC RESPONSES.
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Figure 2. Time to Relapse in Patients with Myeloid or Lymphoid Blast Crisis Who Had a Response to

STIs71.

Arrows with asterisks indicate patients still enrolled in the study and in remission at the time of the last
follow-up; arrows without asterisks indicate the day on which patients were removed from the study.

Druker et al NEJM 2001



Imatinib Post Transplant — Ph + ALL
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FLT 3 Tyrosine Kinase

First noted to be over-expressed in AML in 1992(Birg et al, Blood 1992)

Noted to be mutated in AML in 1996 (Nakao et al, Blood 1996)

Type lll receptor tyrosine kinase

Cell surface receptor with normal function in T cell development

Mutated in ~¥32% of AML

* Internal tandem duplications (ITD) in juxtamembrane region are found in
~25% of new AML

* Point mutations in kinase domain are found in ~7% in new AML

Pratz KW & Levis M. Blood 2017;129:565-571



FLT3 as a Target
Actually three targets

e Wild type kinase
e FLT3 ITD mutant
e Kinase domain mutant

Compounds in clinical use/development

* Midostaurin (PKC412)- FLT3 mutant AML to be given with 7&3 based chemo (4/2017 FDA
approval)

* Gilteritinib(ASP2215) — Relapsed and refractory FLT3 mutant AML (11/2018 FDA approval)
* Sorafenib (BAY 43-9006)— Randomized data for post transplant maintenance

* Crenolanib- In phase 3 studies in combination with 7&3

* Quizartinib (AC-220)- Positive phase 3 studies in combinaticn with 7&3
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Midostaurin as single agent

e Phase llb Study
e 95 relapsed or refractory patients (60 FLT3 WT, 35 FLT3 mutated)
e Randomized between 100mg and 50mg Twice daily
e Standard efficacy endpoints

* Results B
* One PR(1/92), 49 blast reduction(49/92) = =L CGP52421
e FLT3 Mutated 25/35(71%) had blast reduction, 1 PR R it
e FLT3 WT 24/57(24%) had blast reduction =
= 204
1.0 T FLT3 wild type FLT3 wild type censored =
> 0941 —— FLT3 mutant e FLT3 mutant censored 5
= 08- S 15
= 07- S
‘E 0.6 - O 10+
E 0.5 - E &
T 04- o S
c 0.3 = . \]'.:""'- weererprscocofoconccdpacene
& 024 | o rguraburaprigis
0.1 - 0 28 56 84 112 140
0 3 6 9 12 15 18 21 24 27 30 33 36 39 42 45 Accumalative Study Day (days)

Time Since Treatment Start (months)
No. of patients at risk

FLT3wildtype 57 34 20 10 3 1 1 1 1 1 1 1 1 1 1 0 ;
—FLT3mutant 35 18 5 3 0 0 0 0 O O O O O O O O F|5Chereta|; 20101JCO



Midostaurin + Chemotherapy - RATIFY trial

* Induction: cytarabine 200 mg/m?, daunorubicin 60 mg and either
* Midostaurin 50 mg by mouth twice daily, day 8-21 or
* Placebo twice daily, day 8-21

* Ages 18-59

® FLT3 ITD mutant or FLT3 TKD mutant

* Consolidation: cytarabine 3000 mg/m? over 3 hours
every 12 hours on day 1, 3, 5 with either
* Midostaurin 50 mg by mouth twice daily, day 8-21 or
* Placebo twice daily, day 8-21

® Maintenance midostaurin or placebo x 12 months

® Primary endpoint was overall survival

Results
® 717 patients randomized
* Complete remission:

* Midostaurin arm: 59% (OS = 74 m)
* Placebo arm: 54 % (OS = 25.6 m)
* Transplantation: 59% mido vs 55% placebo
® 4-year overall survival 51.4% mido vs 44.3% placebo

100 =, Median overall survival
90 — 1\
80 —
> 60—
5 S 50—
SIS
e 32 297
o 30 = Midostaurin 74.7 mo (95% Cl, 31.5-NR)
20 — Placebo 25.6 mo (95% Cl, 18.6-42.9)
10 — One-sided P=0.009 by stratified log-rank test
0 | I | I | I 1
0 12 24 36 48 60 72 84 90
No. at risk Months
Midostaurin 360 269 208 181 151 97 37 1
Placebo 357 221 163 147 129 80 30 1
No. of Subgroup analysis (OS)
patients HR (95% Cl) Pvalue
Overall 717 —e— 0.78 (0.63-0.96) 0.009 (one-sided)
ITD (high AR>70%) 214 } ¢ } 0.80 (0.57-1.12) 0.19 (two-sided)
ITD (low AR<70%) 341 I > { 0.81(0.60-1.11) 0.19 (two-sided)
TKD 162 | s 4 { 0.65 (0.39-1.08) 0.10 (two-sided)
| | | |
0.4 0.6 0.8

10 12

Midostaurin better

Placebo better

Stone RM et al. N Engl J Med 2017; doi: 10.1056/NEJMo0a1614359



RATIFY study outcomes by ELN 2017 risk groups
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Dohner et al Blood 2020,
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RATIFY trial

* Role for transplant FLT3 ITD AML in CR1 established
* Benefit of midostaurin only in pts who transplant in CR1

100 Group Median (95% Cl)
MIDO SCT OQutside CR1  14.8 (9.1-31.6)
90—+ - MIDO SCT in CR1 NE (69.8-NE)
PBO SCT Outside CR1  14.4 (10.0-22.7)
> 80 - M- L PBO SCTin CR1 NE (21.8-NE)
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PBO SCTin CR1- &1 50 45 12 0

Stone RM et al. N Engl J Med 2017; doi: 10.1056/NEJMo0a1614359



Co-mutation effect on outcome from Ratify
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Sorafenib Phase | in refractory leukemias

6 of 15 patients demonstrated _
reduction in BM blasts (2/2 - om es =
75 - S SRR -

3 of 15 patients had greater Pre D8 D15 D29 Pre D8 D15 D29 Pre D8 D15 D29
than 50% reduction in BM
Pt 001 Pt 002 Pt 003
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P-FLT3
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FLT3 inhibitory dose likely -
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Pratz et al, Leukemia 2010



FL levels in Hypomethylating therapy
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Plasma FL (pg/mL)
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Sorafenib Post Allogenic transplant
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Peri-transplant Sorafenib PK/PD analysis

Patient #4 PIA example

P-FLT3

FLT3

Normalized FIt3 inhibition (%)

100

80

Pre 1mo 3mo 5mo 7mo 10mo 12mo 14mo 16mo
. 7 U
D' D' g
200mg BID 200mg Daily

30000

Adjusted Total Sorafenib (ng/mL)

40000

B

Relative FLT3 inhibition

¥

Dose Level

Pratz et al BBMT 2020



Sorafenib Tolerance

e 21/44 patients received Pre-transplant sorafenib

 No cases of primary graft failure.

e No VOD in pre-transplant sorafenib cohort

Final Sorafenib Dose per Tolerability

400mg BID

200mg BID

200mg daily

200mg Qod

4 patients

22 patients

14 patients

4 patients

 Median restart date post transplant was 65 days(30-119)

Transplant type n

Myeloablative

Matched Sibling donor
Matched Unrelated donor
Haploidentical

Non-Myeloablative
Haploidentical donor
Matched Sibling donor
Matched Unrelated donor

Double Umbilical Cord blood

16
9
3
4

29

16

6
4
3

Transplant specific outcomes

GVHD Grade Relapsed Non relapse
lllor IV disease mortality
4 3 1 12

O W O U oo kLN K

P OFRP WU R PEF PR

O NOFLF WOO PR

7
2
3
21
12
5
2

2

Pratz et al, BBMT 2020




ARTICLES
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Sorafenib promotes graft-versus-leukemia activity in mice

and humans through IL-15 production in FLT3-1TD-
mutant leukemia cells

] Tyrosine
100 = kKinase

FLT3 receptor

Survival (%z)
on
—
|

D | | | 1
0 20 40 B0 80 100

Time after injection with Ba/F23-ITD cells (d)

-=- BM + CD8™ Tc from vehicle-treated -
BMT mice (n =13) P =0.007

BM + CD&" Tc from sorafenib- and lgG-treated - transcription
MBT mice (n = 13)

BM + CD8* Tc from sorafenib- and ant-IL-15-reated | = -008
BMT mice (n = 13) _

Mathew et al Nat Med 2018 24:8 282-291



Activity of Quizartinib (AC220) in Primary FLT3-ITD AML Cells
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Quizartinib I\/Ionotherapy Phase |

Relapsed and refractory AML irrespective of FLT3 mutation status

76 total patients total: 51 on 14 day on 14 day off schedule, 24 on
continuous schedule. 10 dose levels.

MTD 200mg Daily due to asymptomatic grade 3 QT prolongation at
300mg dose seen in 3/8 pts.

QTc prolongation more common in Females and dose dependent
200mg continuous selected for Phase |l single agent study

ORR 23/76 pts (30%) including 10 CRc (2CR, 3CRp, 5 CRi)

FLT3 ITD mutant : ORR 9/17 (53%) including 4 CRc (1CR, 1CRp, 2CRi)
Median duration of response 13.3 wks.

PIA assay suggests full FLT3-ITD suppression at all dose levels of
18mg per day and higher.

Cortes et al, J Clin Oncol. 2013 Oct 10;31(29):3681-7

18 mg 60 mg

D- ...
b!...‘ hm-n

Pra  2hr &hr 2hr Pre Pre Pre 2hr ®hr 2hr Pre Pre

D1 D1 D1 D8 D15 D28 DY D1 D1 D& D15 D28
Table 4. Responss by Quizartinib Doza and Scheduls and FLT2 Status
FLTZ4TD FLT3ATD FLT2-ITD
Pozitiva Magative find}
in=17 in= 37 in =23
Dose Mo. Heszponses Mo, Reszponses Mo, Besponses
12mglD, n=23 0 1 0 i 0
12mglD n=28 K 4 1 PR 4 Q
27mglD, n=8 0 3 ] 3 2 PR
40mglD, n=>5 K 4 1CRp, 1PR 1 Q
60mglD, n=>5 1 1 CRi 2 ] 2 1 PR
9 mglD, n=23 2 a 1 1 PR K
135mgID,n=5 2 Q 2 ] 1 1 PR
20mgID,n=86 2 1 PR a 1 CRp K
30 mgID,n=4 1 1 FR 2 ] 1 1 CRi
B0mg 1D, n=6 1 1 PR 4 Q 1 1 PR
200 mg CD, & 1CAR1CRp, 7 ] 4 1 CR,
n=17 1 CRi, 1 CRi
1 PR
AMmaChn=98 1 1 PR 4 Q 2 1 CRi
Abbrenations: CO, continucus dosing; CH, complete remission; CRp, CR
with incomplate platalat recovery; CRI, CR with incomplate nawutrophil racoy-
ary; FLT34TD, FME-lika tyrosine kinase 3-intermal tandam duplication; ind,
indeterminate/not tasted; |0, intarmittent dosing; PR, partial remiszion.




Quizartinib vs Salvage chemotherapy : Overall Survival

ITT population
1.0 - HR, 0.76 (95% CI, 0.58-0.98)
o P =.0177 (1-sided, stratified log-rank)
>
< 08+ Median overall survival, months (95% Cl)
9p]
I= Quizartinib Salvage chemotherapy
2 564 n =245 n=122
-IC—U' .
o 6.2 months (5.3, 7.2) 4.7 months (4.0, 5.5)
S
g 0.4 -
= 27%
S bt e T T
S 02T .
2 20% | F—
OO i 1 1 1 1 1 1 :I 1 1 1 1 1 1 1 1 1
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30
No. at risk: Time (months)
Quizartinib 245 224 173 122 89 71 53 48 38 36 27 20 20 16 11 10
Salvage chemotherapy 122 77 59 38 28 21 15 13 13 12 12 10 9 7 7 6

Median follow-up: 23.5 months

Cortes et al ASH 2018
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Newly Diagnosed FLT3-ITD+ AML; Ph3 Quizartinib + Chemotherapy

QUANTUM-FIrst Phase 3 Trial (NCT02668653): Quizartinib Plus Standard Induction

Chemotherapy and Consolidation Followed by Single-Agent Quizartinib

Enrollment dates: September 2016 to August 2019 Induction Consolidation Continuation
Data cutoff: August 13, 2021 (Up to 2 cycles) (Up to 4 cycles) (Up to 36 cycles)
Cytarabine / \
Stratification factors days 1-7 HIDAC
* Region: NA, EU, and Asia/other regions + o

Quizartinib
(60 mq)
once daily

- Patient age: <60 years, 260 years Daunorubicin or Quizartinib (40 mg)

« WBC2: <40%x109/L, 240%x10°/L idarubicin
’ days 1-3

+
Quizartinib (40 mg)
( : \ days 8-21

- Newly diagnosed FLT3-ITD+ AML S
» 18-75 years of age
* 23% FLT3-ITD allelic frequency

 Patients begin 7+3 chemotherapy during

screening )
\ J Cytarabine

days 1-7

and/or allo-HCT

Randomization (1:1)
day 7

+ HIiDAC

Selected endpoints

* Primary endpoint: OS DEUIEIY Sl @ i Placebo
: y pol " . idarubicin p— Placebo — )
« Secondary endpoints: EFS, CR/CRc, Safety days 1-3 once daily

» Exploratory endpoints: RFS, DoCR +
Placebo

A hierarchical testing procedure was used \ days 8-21 / \
to test the primary endpoint of OS, followed

by EFS, CR and CRc. Allo-HCT per

institutional policies

AML, acute myeloid leukemia; CR, complete remission; CRc, composite complete remission; DoCR, duration of complete remission; EFS, event-free survival; EU, Europe; HIDAC, high-dose cytarabine; NA, North America, OS, overall
survival; RFS, relapse-free survival; WBC, white blood cell.

aWBC count was measured at the time of AML diagnosis. Erba et al EHA 2022 24

and/or allo-HCT

J




Newly Diagnosed FLT3-ITD+ AML; Ph3 Quizartinib + Chemotherapy

Primary Endpoint: Overall Survival

1.0 )
o HR, 0.776
(95% ClI, 0.615-0.979)

> g .

= 08 P=.0324 (2-sided)?

=

I

Q - - -

o Quizartinib®

< mOS: 31.9 mo

S

-2 p— | || | || | || | || | || | ||

>

S oa- Placebo®

n mOS: 15.1 mo AMOS: 16.8 mo

©

(D]

>

O 02

0.0
CI) I3 é EIJ 1|2 1|5 1|8 2|1 2|4 2|7 3|0 3I3 3|6 3|9 4|2 4|5 4|8 5|1 5|4 5|7 6|O
Time, months

No. at risk
Quizartinib 268 233 216 195 176 162 153 145 139 126 110 96 83 68 53 36 24 8 4 1
Placebo 271 249 211 175 151 131 126 121 117 103 97 81 70 56 39 31 17 8 5 0

HR, hazard ratio; mOS, median overall survival.
aPp value was calculated using a stratified log-rank test. ® Median follow-up time for quizartinib arm, 39.2 months. ¢ Median follow-up time for placebo arm, 39.2 months. Erba et al EHA 2022 25
)



Achievement of CRc with MRD Negativity (<10 Cutoff) by the End

of Induction Correlated with Longer OS Regardless of Treatment Arm
-

1004 _ + CENSORED
S
> 801
§ ’ i MRD- (n=138)
O 60
o
‘_§ Ly
g 40-
%) MRD+ (n=183)
©
Q201 .
6 Hazard Ratio = 0.562 '\I\’/'I‘Ezd[')ar_‘ SF?
0 _ _ :
95% CI = 0.398-0.794 MRD+: 20 4
0 months
0O 3 6 9 12 15 18 21 24 27 30 33 36 39 42 45 48 51 54 57
Time From Randomization (Months)
) MRD- (N=138; quizartinib 77, placebo 61) MRD+ (N=183; quizartinib 85, placebo 98)
No. at risk

MRD—- 138 136 128 122 113 104 100 98 98 89 78 70 59 50 34 23 13 4 3 0
MRD+ 183 178 159 137 116 103 97 95 89 79 68 60 51 42 33 25 16 4 0 0

Levis et al ASH 2022

Post hoc analysis.



ADMIRAL Global Phase 3 Randomized Study Gilteritinib
vs salvage chemotherapy for relapsed FLT3mut AML

Gilteritinib
Resume
Adult subjects n=2g47 y Gilteritinib

with FLT3™u**R/R Randomization
AML 2:1

N=371

= ==p HSCT

Co-Primary Endpoints: OS, CR/CRh rate
Key Secondary Endpoints: EFS, CR rate

*Salvage chemotherapy regimen was selected prior to randomization

MEC (mitoxantrone, etoposide, and cytarabine) o _

FLAG-IDA (fludarabine, cytarabine, idarubicin, and G-CSF) } High intensity (1-2 cycles)
Low-dose cytarabine

ey Low intensit iven until disease progression or intolerance
Azacitidine } y(e Prog )

Abbreviations: AML, acute myeloid leukemia; CR, complete remission; CRh, complete remission with incomplete hematologic recovery; EFS, event-free survival; G-CSF, granulocyte colony-stimulating factor; HSCT,
hematopoietic stem cell transplantation; OS, overall survival; R/R, relapsed/refractory.

Perl et al NEJM 2019



Randomized study of gilteritinib vs salvage chemotherapy in relapsed and refractory

FLT3 mut AML

RESPONSE OUTCOMES (ITT POPULATION: N=371)

Parameter*

CR, n (%)

CRh, n (%)

CRi, n (%)

CRp, n (%)

CRc, n (%)

CR/CRh, n (%)

PR, n (%)

ORR, n (%)

NR, n (%)

Median duration of drug exposure (range), months
Median time to achieve CRc (95% Cl), months

Median DoR" (95% Cl), months

Allogeneic HSCT, n (%)

Gilteritinib (n=247)

52 (21)
32 (13)
63 (26)
19 (8)
134 (54)
84 (34)
33 (13)
167 (68)
66 (27)
4.1(0.1-29.1)
1.8 (0.9, 9.5)

11.0 (4.6, NE)
63 (26)

13 (11)
6 (5)
14 (11)
0 (0)

27 (22)
19 (15)
5(4)

32 (26)
43 (35)
0.9 (0.2-7.1)
1.1 (0.8, 2.9)

NE (NE, NE)
19 (15)

*Response was not evaluable in 14 patients (6%) in the gilteritinib arm and in 49 patients (40%) in the salvage chemotherapy arm.

"Duration of remission was defined as the duration of CR/CRh.

Abbreviations: Cl, confidence interval; CR, complete remission; CRc, composite complete remission; CRh, complete remission with partial hematologic recovery; CRi, complete remission with incomplete hema
recovery; CRp, complete remission with incomplete platelet recovery; DoR, duration of remission; HSCT, hematopoietic stem cell transplantation; ITT, intention-to-treat; NE, not estimable; NR, no response; O

response rate; PR, partial remission.

AE Perl et al. N Engl ) Med 2019;381:1728-1740




A

Overall Survival among Patients with F/73-Mutated Relapsed or
Refractory AML Treated with Gilteritinib or Salvage
Chemotherapy (Intention-to-Treat Population).

Overall Survival

\\\Gilteritinib

Probability of Survival

Median
Overall Survival
(95% Cl)
Fro
Gilteritinib 9.3 (7.7-10.7)
Salvage Chemotherapy 5.6 (4.7-7.3)

Hazard ratio for death,

0.64 (95% Cl, 0.45-0.83)
P<0.001

0.3 |
[}.2_ —h_m—‘—\ﬂ
0.11 Salvage chemotherapy 'l - h |
0.0 | | | | | | r 1 r 1 ]
0 3 6 9 12 15 18 21 24 27 30 33 36
Months
No. at Risk
Gilteritinib 247 206 157 106 64 L4 31 14 11 4 1

Salvage chemotherapy 124 84 52 29 13 12 8 7

AE Perl et al. N Engl J Med 2019;381:1728-1740



Post-HSCT Survival in the Gilteritinib Arm: Effect of Maintenance Therapy

100 -

[0.0]
o
1

a
o
1

Survival Probability (%)

(Landmark Analysis From Day 60 Post-HSCT; n=51)

Median OS (95% ClI)
16.2 months (9.8, NE)

Resumed gilteritinib

Did not resume gilteritinib 8.4 months (2.8, 19.3)

+ Censored

HR=0.387 (95% Cl: 0.164, 0.915); P=0.024

40 -
20 -
Perl et al, EHA Annual meeting 2019
0 I I I I 1 1 1 I I 1 || 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I I I I 1 1 1 I I I 1
0 3 6 9 12 15 18 21 24 27 30 33 36
Patients at Risk (n) Time From 60 Days After HSCT (Months)
Resumed gilteritinib 35 29 22 17 12 6 2 2 1 0 0 0 0
Did not resume gilteritinib 16 9 7 6 5 2 1 0 0 0 0 0 0
Two-sided P-values were determined according to the log-rank test; the Kaplan-Meier method combined with the Greenwood formula were used to determine overall survival and corresponding 95% confidence intervals. 13

Abbreviations: Cl, confidence interval; HR, hazard ratio; HSCT, hematopoietic stem cell transplantation; ITT, intention-to-treat; NE, not estimable; OS, overall survival.
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Study Design

Patients aged
218 years

with newly
diagnosed AML

Key inclusion criteria:
e ECOG performance status <2
e FLT3 mutation not required

Key exclusion criteria:

e APL, t(8;21), inv(16), t(16;16),
or BCR-ABL-positive leukemia

e Mean QTcF >450 ms at

screening based on
central reading

Remission Induction (1-2 cycles?)

Gilteritinib Dose Escalation
Cytarabine 100 mg/m? (days 1-7) +
Idarubicin 12 mg/m? (days 1-3) +
Gilteritinib 40-200 mg/d (days 4-17)

Gilteritinib Dose Expansion
Cytarabine 100 mg/m? (days 1-7) +
Idarubicin 12 mg/m? (days 1-3) +
Gilteritinib 120 mg/d (days 4-17)

Alternate Anthracycline Schedule
Cytarabine 100 mg/m? (days 1-7) +
Cohort A: Daunorubicin 90 mg/m? (days 1-3)
OR
Cohort B: Idarubicin 12 mg/m? (days 1-3) +
Gilteritinib 120 mg/d (days 8-21)

Continuous Gilteritinib Exposure®
Cytarabine 100 mg/m? (days 1-7) +
Daunorubicin 90 mg/m? (days 1-3) +

Gilteritinib 120 mg/d (days 8-21)

Consolidation (1-3 cycles) Maintenance (up to 26 cycles)

Cytarabine 1.5 g/m2 q12h (days 1, 3, and 5) +
Gilteritinib once daily:
Gilteritinib Dose Escalation: days 1-14
Gilteritinib Dose Expansion: days 1-14
Alternate Anthracycline Schedule: days 1-14
Continuous Gilteritinib Exposure: days 1-56

Gilteritinib once daily (days 1-28)

Patients who achieved CRc or PR could undergo HSCT at any time and could resume treatment with
gilteritinib 30—60 days following HSCT. AE collection continued until the start of HSCT conditioning
and resumed upon resumption of gilteritinib treatment until 30 days after the last dose

3lf day 21 bone marrow evaluation shows residual blasts and the bone marrow is not aplastic, a second induction cycle with the same regimen could be started >7 days after the last dose of gilteritinib but no later than
day 28 (gilteritinib dose-escalation and dose-expansion cohorts) or day 35 (alternate anthracycline schedule and continuous gilteritinib exposure cohorts) of the first induction cycle; *During the second induction cycle, the dosage of

daunorubicin was reduced to 45 mg/m?2.

AE, adverse event; AML, acute myeloid leukemia; APL, acute promyelocytic leukemia; BCR-ABL, breakpoint cluster region-Abelson murine leukemia viral oncogene homolog; CRc, composite complete remission; ECOG, Eastern Cooperative
Oncology Group; FLT3, FMS-like tyrosine kinase 3; HSCT, hematopoietic stem cell transplant; PR, partial remission; q12h, every 12 hours; QTcF, Fridericia-corrected QT interval.
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Antileukemic Response: FLT3MU™ Patients

* Median duration of response was 14.1 months

Response Parameter*, n FLT3Mut+
(%) (n=44")
CR 31 (70.5)
CRp 3(6.8)
CRi 6 (13.6)
PR 0

NR 4(9.1)
CRc? 40 (90.9)

*Response parameters were defined according to the International
Working Group Criteria for AML (Cheson B, et al. J Clin Oncol.
2003;12(24):4642—-4649).

TOf the 36 FLT3Mut* patients, one patient was not included in the response
analysis due to good risk cytogenetics, one patient was not included in the
response analysis due to refusal to undergo bone marrow evaluation and
one patient was not included in response analysis due to withdrawn
consent.

*CRc included patients who achieved CR, CRp, and CRi.

Abbreviations: CR, complete remission; CRc, composite complete
remission; CRi, complete remission with incomplete hematologic
recovery; CRp, complete remission with incomplete platelet recovery;
FLT3, fms-like tyrosine kinase 3; mut+, mutation positive; NR, no
response; PR, partial remission.

* Median overall survival has not been reached

Newly diagnosed
AML patient

Day:

P-FLT3

Pratz et al, ASH abstract 2019
Pratz et al, SOHO 2022

7+3
_>- Gilteritinib

HiDAC

> - Gilteritinib

recovery

Ind ction Conso)élatlon
D15 D28 Dl/ﬁ

Subject 10009-30004- 120mg Cohort

Induction Consolidation

D4 D8 D15 D28 D1 D15

Subject 10014-30007



Survival Probability and 30- and 60-Day Mortality in Patients
With FLT3MU™ AML Who Received Gilteritinib 120 mg (N=38)

1.0+
0.8
0.6

0.4
30- and 60-day mortality probability

rates for patients FLT3™'* AML who
0.2 received gilteritinib 120 mg were 0.0%

Proportion of Subjects
Staying on Treatment

0.0+

|
0 112 224 336 448 560 672 784 89 1008 1120 1232
Treatment Day

Number of subjectsatrisk 38 37 35 33 32 30 29 27 25 24 23 20 17 15 14 13 13 13 13 12 10 6 4 3

Data are presented from all patients with FLT3™* AML who received at least one dose of gilteritinib at a dose of 120 mg.

AML, acute myeloid leukemia; FLT3™ut*, FMS-like tyrosine kinase 3 mutation-positive.

Pratz et al, ASH 2020



FLT3 ITD Clearance
by Ultra-sensitive NGS Assay?

e Among patients with FLT3 ITD-positive AML who received a gilteritinib dose of 120 mg and achieved
CRc,* high proportions of patients achieved mutational clearance (defined as FLT3 ITD:total FLT3 signal
ratio <10%)

MRD status End of induction (N=12) Beginning of consolidation (N=8) After consolidation (N=13)

MRD negative 4 (33.3%) 3 (37.5%) 11 (84.6%)
MRD positive 8 (66.7%) 5 (62.5%) 2 (15.4%)

aFLT3 ITD mutation assay was performed as follows: using genomic DNA, FLT3 exons 14 and 15 were amplified by PCR and FLT3 ITD and total FLT3 alleles were subsequently quantified by NGS using an lllumina® MiSeq platform. Read depths of 100,000 reads

per sample were implemented and operating characteristics were linear to 10~ for the range of ITD lengths using cell lines spiked to normal blood or bone marrow. Data were analyzed using proprietary software. FLT3 ITD signal ratio was defined as the FLT3

ITD to total FLT3 frequency?; PAnalysis set consisted of all patients who were enrolled and received at least one dose of 120 mg gilteritinib, were FLT3 ITD positive, achieved CRc, and had at least one postbaseline sample with mutational clearance data; <Cleared

is defined as summed FLT3 ITD signal ratio of any postbaseline sample <10%; if a patient has multiple mutational clearance samples collected across different time points, the status is cleared if there is at least one mutational clearance sample that is cleared;

dNot cleared is defined as summed FLT3 ITD signal ratio of any postbaseline sample >10%; if a patient has multiple mutational clearance samples collected across different time points, the status is not cleared if all available mutational clearance samples are not
cleared.

AML, acute myeloid leukemia; CRc, composite complete remission; FLT3, FMS-like tyrosine kinase 3; ITD, internal tandem duplication; NGS, next-generation sequencing; PCR, polymerase chain reaction.

1. Levis MJ, et al. Blood Adv. 2018;2:825-831. P ratZ et a I; SO H O 202 2
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PrEO905 7&3 Mido vs 7&3 Gilt Phase |l
Study Schema

Stratification
TED vs. ITD FLT3 Mutation
= IF FLT2 ITD Mutation- NPM1 Mutation Status
= [FFLT3 ITD Mutation-Signal Ratio (high vs. low)

INDUC TION® 4 CONSOLIDATION?4
T
R r ™ ' N
Arm A (7+3] + Gilteritinib _ w
A Cytarabine 100 mg/m¥day continuous ) Cytarabine 3 g/m* every 12 hours IV
e . N infusion x 7 days starting Day 1 CR ar CRi s E;racﬁsuts,E for 6 doses for up to 4
re-Screening D . 5 5
Scresning Consent 0 D:.aunf]_lu.blcm S0 ma/m-/day IV Days 1.2.3 Gilteriiinib 120 mg QD x 14 days start
with Central Testing N M Gilteritinib 120 mg QD x 14 days start Day 8 Day & of each cycle (up to 4 cycles)
) Eligible L V.
* FLT3 Mutation U 11
* NPM1 Mutation z 7 \ 7 \
* Signal Ratio A Arm B (7+3) + Midostaurin tarabine 3 gﬁgﬂ . v
. T Cytarabine 100 mg/m¥day continuous - yiarabine M= every 10UIs
N Flow Cytomstry y I infusion % 7 days starting Day 1 CRor CRi Days 1,3,5 for 6 doses for up to 4
e e
L cycles®
2 2
ﬁ Daunorubicin 90 mg/m*/day IV Days 1.2,3 Midostaurin 50 mg BID x 14 days start
Midostaurin 50 mg BID x 14 days start Day 8 Day & of each cycle (up to 4 cycles)

Accrual Goal: 179

1 Any patient undergoing bone marrow biopsy with suspicion of or known diagnosis of AML will be asked to signa Prescreening Consent in arder to confirm diagnosis
and determination/confirmation of FLT3 status at central laboratory and obtain research samples for the study prior to randomization.

Daunorubicin 90 mgim2day will be administered IV over 30-60 minutes Days 1, 2, 3 (45 mg/m3/day if receives second cycle of induction)

Fatients may procead to allogensic TRAMNSPLANT after induction ar after 0-4 eycles of consaolidation

Fatients will go off treatment &t the time of transplant or any non-protocol leukemia direcied therapy.

If Complete Response (CR) or CR with ncomplete hematologic recovery (CRi) is not achieved, a second induction cycle of therapy may be administered.

For patients age = 55 reduce consolidation cytarabine doseto 1.5 g/m®.

=y 8 RS TE I 6



BCL-2 in AML

BCL-2 is a key protein in apoptosis regulation in
normal and malignant cells

BCL-2 is overexpressed in AML cells

Higher expression is linked to lower rates of CR
with conventional therapy.

BOL-X, \ \ MCLA

Highest BCL2-2 expression is found in leukemia l] Venetoclax ”

stem cells |
0 D

Targeting BCL-2 in the LSC compartment can leat
to selective LSC death.

Early BCL-2 inhibitors(ABT-263) had issues with
thrombocytopenia (BCL-XL)

BCL-2 inhibitor venetoclax (ABT-199) is a BH-3
mimetic without BCL-XL SpeCiﬁCity_ Konopleva M, et al. Cancer Discov 2016;6:1106-1117

Cytochrome ¢
Apoptosis




Phase Il study of venetoclax in R/R or unfit AML

e 32 patients total
* 30 relapsed or refractory
e 2 unfit for chemotherapy

e Venetoclax 800mg daily Day 1-28

e Results
* ORR 19%(6/32), 2 CR, 4 CRi
. IZDCH mutant ORR 33%(4/12), 2 CR,
Ri °
e Median response duration 2.3 o
months

e Median OS 4.7 months

350

300 * BCL2 sensitive
250 ™ |DH1/IDH2 mutation

A i
200 FLT3-ITD

150

- Ill“--::;. * 1T
................... W

o

Percent change in
bone marrow blast count

o O

Konopleva M, et al. Cancer Discov 2016;6:1106-1117
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Patients treated with Ven+Aza continue to show OS benefit over those on Aza monotherapy

Median follow-up time: 43.2 months (range: < 0.1 - 53.4)

= 1.0 -

2

>

Z  08- No. of

= events/No. of OS (months)
g 0.6+ patients (%) median (95% CI)
S oa- Ven+Aza  222/286 (77.6)  14.7 (12.1-18.7)
5 a- Pbo+Aza  138/145 (95.2) 9.6 (7.4 - 12.7)
E . wasnes | Hazard ratio: 0.58 (95% ClI, 0.465 - 0.723), P < 0.001

0 3 6 9 12 15 18 21 24 27 30 33 36 39 42 45 48 51 54 HR reduction from 0.66 (95% CI, 0.52 - 0.85) at 75% OS analysis

Months
Patients at Risk
Ven+Aza 286 220 199 173 153 133 122 113 101 89 78 67 57 45 34 18 6 2 0
Pbo+Aza 145 109 92 77 63 47 37 30 22 17 12 & 5 5 3 0 0 0 0

Pratz et al ASH 2022

The distributions were estimated for each treatment arm using Kaplan-Meier methodology and compared using the log-rank test stratified by age (18-<75, =75 years) and cytogenetic risk (intermediate risk, poor risk);
The hazard ratio between treatment arms were estimated using the Cox proportional hazards model with the same stratification factors used in the log-rank test; Data cutoff: 01 Dec 2021
Abbreviations: Aza, azacitidine; Pbo, placebo; Ven, venetoclax



Median OS is longer for MRD < 103 than MRD = 10-3in patients who achieved CR+CRi on

Ven+Aza

No. of
events/No. of OS (months)
patients (%) median (95% CI)
Ven+Aza MRD = 10-3 76/96 (79) 18.7 (12.9 - 23.5)

S e +

Probability of No Event

0 3 6 9 12 15 18 21 24 27 30 33 36 39 42 45 48 51 54
Months

Patients at Risk

Ven+Aza

MRD = 10-3 96 91 85 73 63 52 47 41 37 33 31 28 23 17 10 T 2 1 0
11 11 11 9 9 8 Fi T 7 5 3 2 2 2 1 0

Pbo+Aza

MRD > 10-3 24 23 18 17 16 13 1 T 7 6 6 4 3 3 o 0

The distributions were estimated for each treatment arm using Kaplan-Meier methodology; Data cutoff: 01 Dec 2021;
Abbreviations: Aza; azacitidine; Pbo, placebo; MRD, minimal residual disease; Ven, venetoclax Pratz et al ASH 2022



AZA/VEN Response rates in patients with FL73 mutation

A

80-

o
T

>
T

Patients (%)

N
i

66.7%

36.4%

o
1

Ven+Aza Aza
(n=42) (n=22)
FLT3 mutated

CR, Ven+ Aza

CRi, Ven+Aza

CR, Aza

CRi, Aza

66.8%

Ven +Aza Aza
(n=238) (n=95)

FLT3 wild type
EECR, Ven+Aza
m CRi, Ven+ Aza
B CR, Aza
B CRi, Aza

B

Patients (%)

Remission rates in patients with FLT3™" versus FLT3"* Remission rates in patients with FLT3-ITD and FLT3-TKD

in the venetoclax and azacitidine group

80- 76.9%
60
40
20
0l '
FLT3-ITD FLT3-TKD
(n=30) (n=13)

CR, FLT3-ITD
B CRi, FLT3-ITD

= CR, FLT3-TKD
B CRi, FLT3-TKD

C

Remission rates in patients with FLT3-ITD+NPM1™"t and
FLT3-ITD+NPM1*!in the venetoclax and azacitidine group

80-

70.0%

o
5

Patients (%)
F =3
e

FLT3-ITD+ NPM1™" FLT3-ITD+NPM1"!
(n=10) (n=19)

3@ CR, FLT3-ITD+ NPM1™" Wl CR, FLT3-ITD+ NPMT™
BB CRi, FLT3-ITD+NPM1™"' B CRi, FLT3-ITD+ NPM1"!

Konopleva et al CCR 2022

Aza: Azacitidine; Pbo: Placebo; Ven: Venetoclax; CR: Complete remission; CRi: CR with incomplete hematologic recovery; NR: not reached; CR was defined as absolute neutrophil count >103/uL, platelets >105/uL, red cell transfusion independence (Tl), and bone marrow with
<5% blasts; CRi was defined as all criteria for CR, except for neutropenia <103/uL or thrombocytopenia <105/uL; sample size for time to response analysis included responders only
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AZA/Venetoclax in FLT3 AML

£
=
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=
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2
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a
0.2=
0.0 u L] L | | [ ] [ ] [ ] [ ] | n | [ ]
o 3 6 9 12 15 18 21 24 27 30 33 36 39
Months
Patients at risk
FLT3Imut 42 32 29 26 22 18 13 T 4 4 2 1 1 0
FLT3wt 238 18¢ G 144 126 108 a7 53 37 14 1 ]
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Remission rates were higher with Ven+Aza than with Aza monotherapy across all 3 groups
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* CR and CR/CRi rates were highest in the higher benefit group

e Higher MRD negativity rates were achieved with Ven+Aza than with Aza monotherapy across all 3 groups

Abbreviations: Aza, azacitidine; CR, complete remission; CRi, CR with incomplete count recovery; Intermed., intermediate; MRD, minimal residual disease; Ven, venetoclax Doh ner’ Pratz et a| ASH 2022



Three prognostic risk signatures derived to indicate higher, intermediate, and lower benefit from

treatment with Ven+Aza
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Sorafenib induces apoptosis of AML cells via Bim-mediated activation of the intrinsic
apoptotic pathway
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Venetoclax and Gilteritinib in Relapsed Refractory FLT3
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FIG 2. Response rates in all FLT3mut patients treated at any dose (n = 56) and in those who did (n = 35) or did not (n = 21) receive prior treatment with a FLT3 TKI. mCRc was defined as
CR + CRi + CRp per criteria used in the ADMIRAL study. CR, complete response; CRi, complete response with incomplete blood count recovery; CRp, complete response with incomplete

platelet recovery; mCRc, modified composite complete response; MLFS, morphologic leukemia-free state; TKI, tyrosine kinase inhibitor.
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Venetoclax and Gilteritinib in Relapsed Refractory FLT3
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VenGilt may be active against IDH1/2-FLT3 co-mutants and non-FLT3 clones

Pre-VenGilt EOC1 EOC4 EOCY Relapse

 In 3 patients, FLT3 and IDH1/2 co-mutant clones

. DNMT3A + FLT3-ITD + IDH1

DNMT3A were also markedly decreased on VenGilt
e * The presence of an IDH mutation in the same cell
DNMT3A + WT1-Het + NRAS-Het did not cause these FLT3M' clones to be resistant
S e Ao to VenGilt
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l'DH2+FLT3-'TD * In 5 patients, 9 clones increased on therapy

IDHZ2
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o associated mutations

No detectable
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Kennedy et al ASH 2022

CHIP, clonal hematopoiesis of indeterminate potential; EOC, end of cycle; Het, heterogeneous; Hom, homogeneous; ITD, internal tandem duplication; VenGilt, venetoclax and gilteritinib.



Aza+Ven+Gilteritinib in FLT3-mutated AML: Regimen

Consolidation
Induction (up to 24 cycles)

* Relapsed/refractory FLT3- Azacitidine Azacitidine
mutated* AML or high-risk 75 mg/m? IV/SC on D1-7 75 mg/m?2 IV/SC on D1-5
MDS or CMML

or Venetoclax* Venetoclax
D1-28 (bone marrow on D14)* 400mg on D1-7
* Newly diagnosed FLT3-
T":‘tat?d* ’;""L “t’:“ i Gilteritinib Gilteritinib
Intensive chemotnerapy 80-120 mg on D1-28 80-120 mg on D1-28

* FLT3-ITD or FLT3 D835 # Venetoclax ramp-up during cycle 1: % If <5% blasts or insufficient on C1D14, venetoclax held
mutations allowed 100mg on D1, 200mg on D2, 400mg on D3+ (both cohorts) and gilteritinib held (frontline only)

Primary endpoints: MTD of gilteritinib in combination (phase 1), CR/CRi rate (phase Il)

Secondary endpoints: CR rate, MRD negativity rate, duration of response, OS, safety Short et al ASH 2022

‘.2 American Society of Hematology



Aza+Ven+Gilteritinib in FLT3-mutated AML: Responses

mCRc (CR/CRi/MLFS) 27 (100)
CR 25 (92)
CRi 1(4)
IMLFS 1(4)

PR*

No response

Early death

* PR in 1 patient with extramedullary-only disease (assessed by PET scan)



Aza+Ven+Gilteritinib in FLT3-mutated AML:
RFS and OS in Frontline Cohort

Median follow-up: 12 months (range, 1.5-24+ months)
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Aza+Ven+Gilteritinib in FLT3-mutated AML:
Best MRD Response
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ANC >500

Platelets >50K

Recovery of ANC > 500

Recovery of PLT > 50K

Aza+Ven+Gilteritnib in FLT3-mutated AML:
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Conclusions

 FLT3 mutant AML is a targetable disease
e Two randomized studies confirm benefit of addition of FLT3i to 7&3

* In the relapsed setting Gilteritinib is associated with improved
response rate and survival over conventional salvage therapies

 Combinations of targeted therapies appear active but optimization of
dosing is still in process

* Novel agents outside of FLT3 are in development
e Questions: keith.pratz@pennmedicine.upenn.edu
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