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BACKGROUND
OPERATIONAL CONTEXT: THE NEED FOR NOVEL COUNTERMEASURES

? GAP: UNMET
MEDICAL NEED FOR
® COUNTERMEASURES

RELEVANCE:
HEMATOPOIETIC ACUTE

THREAT: RENEWED
a GEOPOLITICAL &
RADIATION SYNDROME (H-ARS)

ACCIDENTAL RISK

¥ Platelets
# Neutrophils

Lack of FDA-Approved Radioprotectants
(Preventative options are non-existent)

Logistical Limitations

Asymmetric Warfare Massive Bone Marrow Destruction (Cold Chain, Daily Injections)
(Improvised Nuclear Devices) (Pancytopenia) Lineage-Specific Rescue
Resurgence of Tactical Weapon Rhetoric Primary Cause of Death < Day 30 (Mostly Neutrophils, Ignores Platelets/RBCs)
Civilian Infrastructure Accidents Leads to Lethal Hemorrhage & Infection No Protection Against Delayed Effects
in Conflict Zones (e.g., Lung Fibrosis)
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A CRITICAL NEED EXISTS FOR A SHELF-STABLE, SINGLE-DOSE, MULTI-LINEAGE MEDICAL COUNTERMEASURE. AF RRI
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JNJ-26366821: A Thrombopoietin Mimetic (TPOm)

WHAT IS TPOm
& WHO MADE IT

Small molecule mimetic of
Thrombopoietin (TPO) peptide,
Developed by Janssen
Pharmaceuticals (Johnson &
Johnson).

ADVANTAGES
‘ OF TPOm
Stable, non-immunogenic,
shelf-stable, potentially single-

dose effective for acute radiation
syndrome.

-

Binds to and activates the c-Mpl
receptor on hematopoietic stem
cells and megakaryocytes,
stimulating platelet production.

_w ~ AT AFRRI

MECHANISM OF ACTION:

g
‘ c-Mpl PATHWAY

\ CURRENT WORK

@@

Funding from JWMRP and NIAID
uof.

& DOSEUSED & o
ROUTE OF ﬂp
@ ADMINISTRATION

In mice given as single
subcutaneous injection at
1 mg/kg.
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Percent survival

Percent survival

JNJ-26366821, a PEGylated thrombopoietin mimetic (TPOm)

CD2F1 male mice, TBI (gamma)
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Mitigation|of total body irradiation-induced mortality and hematopoietic
injury of mice by a thrombopoietin mimetic (JNJ-26366821)

Vidya P Kumar %, Gregory P Holmes-Hampton '#, Shukla Biswas ', Sasha Stone !, Neel Kamal Sharma *

E

Bernadette Hritzo 1, Mary Guilfoyle 2, Gary Eichenbaum 2, Chandan Guha 3, Sanchita P Ghosh -*

» Authorinformation * Article notes » Copyright and License information

PMCID: PMC8894488 PMID: 35241733

PEGylated thrombopoietin mimetic, JNJ-26366821 a novel|prophylactic
radiation countermeasure for acute radiation injury

Gregory P Holmes-Hampton ¥, Vidya P Kumar 1*, Shukla Biswas !, Sasha Stone 1, Neel K Sharma !, Betre

Legesse !, Justin Vercellino 2, Chandan Guha 2, Gary Eichenbaum 3, Sanchita P Ghosh %™

» Authorinformation » Article notes » Copyright and License information

PMCID: PMC10502090 PMID: 37709916

In the following studies TPOm was administered as

prophylactic at 6h to 12h pre-TBI in both gamma and

mixed field radiation exposure models
AFRRI
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1. SURVIVAL

Co-60 (Gamma)

0
EEE——
TPOm Day 0 30-days e APLAN-
at 6h or MEIER CURVE
12h Pre-TBI

*65% neutron and 35% gamma
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Pre-treatment with TPOm improves survival in low LET scenario

30-day survival
Gamma (9.5 Gy), Male C57BL/6

Co-60 (Gamma) 100 . + 06 Statistics For -6h For -12h 6h Vs -12h
[} (o]
7 (I}

75 i Log-rank test p< 0.0001 p<0.0001 | p=0.0002
=S & (Mantel Cox)
: %
S 507 Iy 48% Fisher’s exact | p=0.0069 | p<0.0001 | p=0.0003
U:',J & test

251 8

E o--- v n= 10 for saline, n=25 for TPOm
0 T T = e T 1

0 5 10 15 20 25 30
Days post-TBI

--e- Saline -12h —e— TPOm -12h

--8- Saline -6h —=— TPOm -6h

¢ TPOm given prior to LD100/30 radiation (9.5) Gy

+» Higher survival in TPOm treated animals

AFRRI
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Dose Reduction Factor in low LET

(Survival data)

DRF Analysis for TPOm LD50/30 Summary Table
0,
Saline (7.99 Gy) TPOm (11.55 Gy) Group LD50/30 95% Cl
o (Gy)
Vehicle 7.99 Gy 7.69—-8.33
P
E TPOm 11.55 Gy 11.27-12.04
B0
BEE DRF = 1.45 n=25 for vehicle and TPOm at lower doses.
: At higher doses n=15 was used for vehicle and n=20 for TPOm
95% CL (1.13 - 3.06) Datagfitted using parallel slopes probit model (Pearson-goodness of fit), p=0.063
S ~ _
i 10 A 4 DRF = LD50 (Countermeasure) / LD50 (Vehicle)
Radiation Dose (Gy)
— Saline Estimate — TPOm Estimate
O Actual Saline @ Actual TPOm
» Dose reduction factor was found to be 1.45 in male mice exposed to TBI in Co-60 (gamma). AF RRI

>

To be validated in female mice.
Previous studies in CD2F1 mice showed DRF of 1.36 when TPOm was given 24h pre-TBI N, Uniformed
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Pre-treatment with TPOm improves survival in high LET scenario

30-day survival
Mixed field (5.5 Gy), Male C57BL/6

100+ a Statistics For -6h For-12h | -6hVs-12h
i e * 88%

o 177 +e " 75% Log-rank test | p<0.0001 | p<0.0001 | p=0.2452 (ns)
- rot (Mantel Cox)
(] | |
> ]
'E 50_ [] ]
3 & Fisher'sexact | p<0.0001 | p<0.0001 | p=0.4614 (ns)

M-~

. B-8i-. test
L
B 6-----&-:'-'-:& o 04% n= 24 for saline, n=24 for TPOm
0 1 I 1 1 I 1

0 5 10 15 20 25 30
Time post radiation (days)
--e- Saline -12h —e— TPOm -12h
--&- Saline -6h —s— TPOm -6h

*65% neutron and 35% gamma

% TPOm given prior to LD90/30 radiation (5.5) Gy

+* Higher survival in TPOm treated animals in high LET scenario as well AF RRI
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2. RECOVERY

< W
+

Blood sample collected
through cardiac puncture

After blood sample collection at
each time point:

Sternum, spleen, thymus and
Bone Marrow were collected
(n=5) per timepoint

TPOm administered s.c. | |
12 hours prior to
irradiation Day 0

Day1 Day2 Day7
Day -1

LD30/30 @ 4.8 Gy
High LET (65% neutron +35% gamma)

Day 14 Day 30

COMPREHENSIVE DATA ANALYSIS: PERIPHERAL, CENTRAL, & MOLECULAR

|ﬁ DATA OVERVIEW & SAMPLE TYPES

. o
1 la |1 20| @
S o &
IPH- L4 Q‘i” :
Gene Expression (PCR)

Whole Blood & Serum Flow, CFU, Histology

PERIPHERAL CENTRAL &> MOLECULAR
| COMPARTMENT COMPARTMENT Y cOMPARTMENT

D . 0'®
' ® % )

Whole blood and serum Femur and sternum Spleen
Complete Blood Count Flow Cytometry Gene Expression
(CBC) (Cell Progenitors) Profiling
Cytokines CFU Assays PCR Arrays
(Serum Biomarkers) (Colony Forming Units) (Transcriptional Changes)
ELISAs Histology
(Protein Levels) (Tissue Architecture)

AFRRI
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TPOm accelerated peripheral blood cell recovery
(Complete blood cell count)

PLT NEU LYM
10000+ 104 10-
—_ - ~3 TPOM 0GYF ~— === =~ = s = o = e m = =~ Naive
= -3- =
% TPOm 0GY—+- 7}
S 1000+ 5 TPOM 0GYf- - = 1-
o o o
[ ] g ] Ly ]
=1 [ =] (=1
— . — -
X 100 g - = 0.1 % 0.1-
= O o =) =
w >
o =z -l
1“ T T T L T nin" T T T T T uu1 T T T T T
1 3 7 14 30 1 3 7 14 30 1 3 7 14 30
Days post radiation Days post radiation Days post radiation
-© Saline 4.8 Gy # TPOm 4.8 Gy © Saline 4.8 Gy = TPOm 4.8 Gy © Saline4.8Gy = TPOm 4.8 Gy

Myeloid (PLT, NEU) and Lymphoid (LYM) Lineages increased.

Erythroid (RBC): No change (not shown)
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Restoration of Chemotactic and Mucosal Cytokine Signaling
(Bio plex assay)

IMMEDIATE IMMUNE MOBILIZATION GRANULOPOIESIS AND TRAFFICKING SIGNALS
MIP-1b IL-17A RANTES
1500 150~ 600-
TPom_.. ..............................
_y 1000+ 100 400-
E E -
1% D) TPOm-
2 5001 2 501
TPOmMA
0 1 I 1 I 0 1 1 I 1 0 1 1 I 1
1 7 14 30 1 7 14 30 1 7 14 30
Days post radiation Days post radiation Days post radiation
Sali TPO i i
©48cy ™ 480Gy © 430y 450y © 30y * 4soy

Increased early response signal (MIP-1b) as well as late recovery signals (IL-17A AFRRI

and RANTES) seen in response to TPOm treatment
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TPOmM Accelerates Recovery of Sternum BM
(H&E staining) TRIGA (Mixed field)

Sternum BM Megakaryocytes

250
7]
£ 2004 ** * % %
& | 1
E 150~
% TPOMOGy T - -~ === cec=-
g 100 .. Q.. Joececeocnscnnonss Naive
=
S 504
3

1 3 7 14 30
Days post radiation

3 Saline 4.8Gy Bl TPOm 4.8Gy

TPOm induces megakaryocyte prodcution
and accelerates recovery of bone marrow

cellularity AFRRI
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SSC(A)

1.51
TPOm 0Gy-

#Frequency of events

TPOm Drives Neutrophil Differentiation in Femur BM

(Flow Cytometry)

1.0M - { Monocytes_Macrophaged -,__Neutrﬂphil*su"*";f.' C lo1 Inflammatory
1']4_.‘.-_._. S sy s "".”.I'"_-:.Ingfk i . : :
BO0K — T ‘ 10
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600K = : -, - )
=
2
5]
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p Ty
0 10 10”10 4 0 ' 1w0°
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Neutrophils

2.01

18
0.8
0.61
0.4
0.2
0.0-

(CD45*V¢/Ly6G*"®/CD11b*"®)

Days post radiation
Saline TPOm

O |

438Gy

4.8 Gy

TPOm treatment drives neutrophil differentiation
in the femur bone marrow
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TPOm Preserves Colony Forming Ability of Progenitors in Femur
(CFU assay) TRIGA (Mixed field)

Femur BM CFU assay

1000

7] E 3
2 i
c ivaE = ======================: TPOm 0G
_g Nams_ == m UGy
had = Saline TPOm
- o 4.8 Gy 4.8 Gy
8
2 a ]
1 | | IIII LI
1 3 7 14 30
Days post irradiation
Saline TPOm
- 4.8 Gy g 4.8 Gy

TPOm preserved the colony forming ability of Femur bone marrow progenitors A FRRI
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ng/mL

pg/mL

Promotes Vascular Adhesion and Extracellular remodeling

E-Selectin

100-

Naive-

10_ ~
S

1 T T T T T
1 3 7 14 30

Days post radiation
0O Saline 4.8 Gy # TPOm 4.8 Gy

EPO .
100000

10000+

1000

Naive
100

Days post radiation

O Saline 4.8Gy & TPOm 4.8 Gy

(ELISA assay)
P-Selectin MMP-9
1000 1004 * * *
Naive-
* * *
- —
£ £
o (o]
c o
10 T T T

T 10 T T T

1 3 7 14 30 1 3 7 14 30
Days post radiation Days post radiation
O Saline 4.8Gy # TPOm 4.8 Gy O Saline 4.8Gy &% TPOm 4.8 Gy

TPOm promotes a pro-retention vascular phenotype

(Selectins) and late-stage matrix remodeling (MMP-9)

while mitigating hypoxic stress (EPO)
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TPOm-Driven Multi-Lineage Recovery Mechanism

~

7

\ G

STAGE A: STAGE B:
DIRECT SIGNALING & MOBILIZATION
GENETIC REPROGRAMMING & TRAFFICKING
DAMPs & TPO Receptor
Inflammation
i& m'
c-Mpl
Renewed

C57BL/6

=

+ Gata1, Tal1 ,
Activation

Hematopoietic
Stem Cell Pool

== Stem Cell =, /»J

STAGE C: INFLAMMATION RESOLUTION

X . SYSTEMIC
RESOLVED PROTEIN
INFLAMMATION q Ui
ll1a, Vegfa, ll6st, Mal Selectins, MMP-9
Suppressed (Mobilization
: Upregulated)

~

J

STAGE D: MULTI-LINEAGE OUTPUT

‘ © (Gatal) 3 Erythropoiesis

+ Ahsp, Trim10 (RBCS)
(Upregulated) (Spleen)
Erythroid/

M Thrombopoiesis
g?c?;:rmggt £ Notch4-> (Platelets)

Signaling (Sternum)
(Suppressed)

) ——— &)

Myelop0|e5|s
Myeloid (Neutrophils)
Progenltors (Femur)




SUMMARY & FUTURE DIRECTIONS

J SUMMARY OF FINDINGS: @ FUTURE DIRECTIONS:

SUPERIOR EFFICACY & MECHANISM VALIDATION & LONG-TERM STUDY

TPOm Confers High DRF of 1.45
(LD50/30 shift from 7.99 to 11.55 GY)

Sex-Difference Validation: DRF
& Mixed-Field Studies in Female
@ Mice

b 4

o

o

:

Q
._
¢

Stem Cell Self-Renewal & boteh. - miRNA (TagMan) & Western Blot
Resolving Inflammation

Mechanism Driven by Rescuing ‘§. Molecular Deep Dive: Spleen
p

==J Confirmation

Operational Value: Shelf-Stable,
Single-Dose, Multi-Lineage
Rescue

Long-Term Sequelae: Assess
Delayed Effects (DEARE),
specifically Lung Fibrosis

QX
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