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Ask not what you can

do for the embryo...

PIF SCIENCE

Retrieve Pregnancy’s Immunity & Transplant Regulation
Transpose PIF Effects in Pregnancy and/or Non-Pregnant Applications

Ask what the embryo
can do for YOU!

www.icomi.org



EMPHASIS ON EARLY PREGNANCY INVESTIGATION
Promote Fundamental Concepts (i.e. PIF)

The First Twelve Weeks of Gestation
Bamea, E.R., Hustin, J., Jauniaux, E. (eds.) (Berlin

Sporinger-Verlag) 19927

Implantation and Early Pregnancy in Humans
Bamnea, E.R., Check, J H., Grudzinskas, J.G., Maruo

I ."-\. ! ." T ey -'_".-\.-l"-| 2’ -'_"l { 1 'l 4 30
[., (eds.). (Carnforth; Farthenon Fublishing) 1994

Embryonic Medicine and Therapy
Jauniaux, E., Barnea, E.R., Edwards, R.G. (eds.)
(Oxford: Oxford University Press) 1987

Cancer and Pregnancy
Bamnea, E.R. Jauniaux. E., Schwariz, PE. {eds.)
(London. springer) 2001

™ Trophoblast Research V15
Miller, R., Barnea, E.R., Myatft, L. (eds.) {London: W B
aaunders) 2001
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EVOLVING IMMMUNOTHERAPY APPROACH
PIF Adapted to Need

.

c . Immune
Previous Antigens - Responses

Generalized immunosuppression associated with risk of infection and malignancy

nnate

B85
"*ﬁl!

p\daP“"e

Current Antigens “ |~ lemune
esponses

Targets specific pathways using cOmbined immunosuppression to lower risks of infection and malignancy
PIF - The Future Integrated local & systemic Immune modulation. Selective target and pathway involved

»
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sPIF FIRST-IN-HUMAN CLINICAL PHASE 1 TRIAL IMMUNE DISORDER
Completed Successfully; Enables Progress To Phase 2

PIF AIH Phase 1 SAD Clinical Trial

STATUS COMPLETE

Randomized, Double-Blind, Placebo-Controlled Study
= First-in-Human study.
AlH: representative complex immune disorder
»= FDA: Orphan Drug Designation
= SAD PIF Rx (0.1, 0.5, 1mg/kg one injection)
= MAD PIF Rx (0.1, 0.5, 1mg/kg for 5 consecutive days)

= 23 patients screened

= 18 patients successfully enrolled
= All 18 patients completed the trial
» No side effects by H&P or lab

results .
» Pharmacokinetics: rapid PIF : Egti\;or:;n(t;errrs] rl(;qllgrgf bynla:[i)rﬁen
clearance utip ug reg

= www.ClinicalTrials.gov
www.clinicaltrials.gov

PIF AIH Phase 1 MAD

STATUS COMPLETE

: no toxicity
: no deleterious drug-to-drug interaction
sPIF: no anti-PIF antibody develops

sPIF: rapid clearance/ long term effect
. exploratory efficacy

= 19 patients screened
= 18 patients successfully enrolled
= All 18 patients completed the trial,
™ no dropouts
» No side effects by H&P or lab.
results
= No anti-PIF antibody

bh Randormized, Double-Blind,
HEPATOLOOY (i
— COMMUNICATIONS 57
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http://www.clinicaltrials.gov/

FDA IMPARTS sPIF PRIVILEGED STATUS
Orphan Drug Designations (ODD) & FAST-TRACK Award

e o
& i pIN U.S. FOOD & DRUG
s “\-\. ADMINISTRATION
H DEPARTMENT OF HEALTH AND HUMAN SERVICES

: HTice of Orplulﬂ Products Development
\iz;,* nd Dvug Administration
2. 5295
10903 New Hampshire Avenus
Food and Drug Administration Silver Spring, MDD 20993

FAST_TRACK Silver Spring MD 20993 \ov 2 22011 .
IND 119219 ODD in AIH

GRANT FAST TRACK Biolneept, LLC
140 E40™ 81 <00
- P . R . New York, M
(.,hi_'lSl(!]:\}hC]: (_J Brien, M.D., A.G.AF., F.R.CM.L Attention: Y U.S. FOOD & DRUG
Chief of Clinical Hepatology ADMINISTRATION
Center for Liver Diseases
] 500 N\“J 12 "\‘rcnue fe: Ik":‘h.‘:: U!’ﬂecof()rplm Products lmelnpmenl
Suite 1101 Recei Food and Drug Administration
WO32- 5295

Miami, FL 33136 10903 New Hampshire Avenue

Dear Dr. Bar Silver Spring, MD 20993
Dear Dr. O’ Brien: This letter re MAY 0 8 2018

for “treatmer . .

Tt ODD in GvHD
T . i : TR 140 E. 40th Street, #11E
Please refer to your Investigational N::v‘r Drug App]ucul]:?n (IND) Rllhlll!!lt_‘d under scctu:m 505(i) New York, NWDOI&
of the Federal Food, Drug, and Cosmetic Act for synthetic Prelmplantation Factor (sPIF).
Attention: Eytan R. Bamg e,
i i Chiel Seientifi A
We also refer to your July 18, 2013, request for Fast Track designation. We have reviewed your Evtan.Bameai | ipZY U.S. FOOD & DRUG
3 ' q i = y ADMINISTRATION

e, - “, . o, at 1 e s criteria f » Fact Track 21 af1 T o 7 g h
request zgnd wnt.l‘ud\.(.{llhdl it meets the criteria for the _i ast llr.n,!\ dChlngLlun.‘ Therefore, we are Re: Designation request # DF —
designating as a Fast Track development program the investigation of synthetic Prelmplantation Amendment Dated:

g 14 P prog 2al } P d ot ot O Pradors Deveiomt
Factor (sPIF) for the treatment of autoimmune hepatitis. Please note that if the clinical Amendment Received et Dl\nx;t:\d“l‘ngralm’n?n
development program you pursue does not continue to meet the criteria for Fast Track Immllunpd-\:;\\enm

. : s . . . . T . Dear Dr. Bamea: Silver Spring, MD 20993
designation, the application will not be reviewed under the Fast Track program.

This letter lt_sponds o your an DEC 1 9 7018
For further information regarding Fast Track Drug Development Programs, please refer to the preimplantation factor for “pr
FDA document "Guidance for Industry on Fast Track Drug Development Programs: D e WIE O D D i n ARS
Designation, Development, and Application Review". This document is available on the internet New York, NY 10016
at Aucntion:  Eytan R Bamea, MD, FACOG
http:/www.fda govidownloads/Drugs/GuidanceCompliance RegulatoryInformation/Guidances/U E;:n»dga& C!!icl;_Se[imlis:
= . Bamea@ Biolncept.com
CM079736.pdf or may be requested from the Office of Communications, Division of Drug
Information at 301-796-3400 or 1-888-463-6332. Re: Deusnm-on M”g;,,ﬂf‘::%’.:w
ITEDCL\Hl October 15, 2018
If you have any questions, contact CDR Anissa Davis-Williams, Regulatory Project Manager, at
(301) 796-5016. Dear Dr. Bamea:
This letter responds to your request for orphan-drug designation of synthetic
preimplantation factor for “treatment of acute radiotion syndrome.™
Page 6
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NIH / NCATs BrIDGs SUPPORTS sPIF DEVELOPMENT TO IND
Long-Term FDA Mandated Toxicity Studies (3,6 & 9months)

-\f U.5. Department of Health & Human Services .} National Institutes of Health

National Center
for Advancing
Translational Sciences

Research Funding & Notices

Home About NCATS NCATS Programs & Initiatives

Using the Preimplantation Factor (PIF) to Treat Graft-Ves

About BriDGs

BriDGs Scientific Capabilities
Work with BriDGs

BriDGs Projects

> Active BrIDGs Projects
> Completed BriDGs Projects

™

A

Search

Site Map | Contact

News & Media About Translation About NCATS

Bridging Interventional Development Gaps (BriDGs) = BriDGs Projects = Active BriDGs Prajects
rsus-Host Disease

Using the Preimplantation Factor (PIF) to Treat Contact

Graft-Versus-Host Disease Brl0Gs Program staffer

A number of diseases arise due to defects in bone marrow cells. Such conditions may be
treated through bone marrow transplantation (BMT). Graft-versus-host disease (GVHD) is
a major complication that can occur after BMT. The transplanted cells from the donor
(graft) treat the cells of the patient (host) as “foreign.” Instead of helping the recipient,
the immune cells from the donor graft attack the host’s cells, tissues and organs, as if
fighting an infection. Acute GVHD soon after transplantation can be mild, moderate or
severe; it can even fatal if not controlled. The disease may also present as a later-onset
chronic condition. Therapy for chronic GVHD is associated with a lifetime of immune-

BriIDGs program assists in
advancing promising therapeutic
agents through late-stage pre-
clinical development toward an
Investigational New Drug (IND)

application and clinical testing

BriDGs: sPIF / Chronic GVHD

* NIH/NCATS Drug to Market Plan

e Support includes: 3m tox
successfully completed,

» Long-Term Toxicology 6mo murine
and 9mo-canine is advanced as
required by FDA

ICoMI www.icomi.org
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PIF NATURE-BASED MONOIMMUNE THERAPY

Microlmmunotherapy VS. P | F
(Cytokine cocktail in :
Mircodoses): Tox study: 7000 ng/mL )

Pregnancy: 200-300 ng/mL’
Preclinical: 2-5 ng/mL effective )

Clinical: 2-5 ng/mL, effective

g e

£ Stres:
5 >
S

g

£ P\

S >

= \

http://sureshrattan.com/category

Hormesis High doses are nontoxic and show rapid clearance
™

Short term, low dose PIF = long term therapeutic effects
A Modulates Th1/Th2, TH-17 response

ICoMI www.icomi.org Proprietary
vvvvvvv
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STEROIDS / IMMUNOSUPPRESSANTS vs PIF
High Safety & Devoid of Side-Effects
sPIF

Fever, weight loss; extreme tiredness;
diarrhea; stomach pain; warm, red, or

painful skin; painful, difficult, or
frequent urination; other infections.

tuberculosis or hepatitis B infection, FDA DIRECTED TOXICOLOGY
severe or life-threatening cancers NON-TOXIC
including lymphoma. hepatosplenic T-
cell lymphoma (HSTCL), that often NO SIDE EFFECTS
causes.death within a short period of Com p|eted h|g h dose |Ong term
time. Increased blood pressure, . .. .
weeht gain. High blood SN, SQ sPIF daily administration
Osteoporosis/bone fractures (mice/dogs)

poor wound healing

Rapid clearance

Clinical Grade sPIF

sPIF Lot 0127-13106-3

Produced at PolyPeptide
Bottled/Sterilized at
ColdStream

A
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PlF: PREIMPLANTATION FACTOR - ESSENTIAL FUNCTION
Immune Regulation & Transplant Acceptance

PIF - EMBRYOGENESIS

Embryo / Allograft Immune Tolerance & Acceptance
without Maternal / Host Immune Suppression

PIF ESSENTIAL for MATERNAL RECOGNITION
Early Signal from Embryo / Allograft to Mother /Host from 2cell - Throughout Pregnancy

NON-VIABLE EMBRYO VIABLE EMBRYO

DOES_NOT PRODUCE PIF PRODUCES PIF

REJECTED BY MOTHER/HOST ACCEPTED BY MOTHER/HOST

IMMUNE INTOLERANCE IMMUNE MODULATION w/o SUPPRESSION

‘ proprietary Page 10




PIF — PREGNANCY SPECIFIC EMBRYO SIGNAL
Role and Action from Fertilization until Delivery

ik PIF: FIRST SIGNAL
' PREIMPLANTATION = Secreted at 2-cell embryo

_ : = Promotes maternal recognition / embryo acceptance
4 PIF-_.' Modulate?azt:::: Immunity - No PIF No pregnancy

Prelmplantation PIF:

Implantati : :

- g = Trophic / protective effect on embryo
utocrine APy A . . . .
Surie oot .'?'.‘."..r':-' . Inl.tlate systemic materngl iImmune tolerance

e oy = Prime locally endometrium

3
fETnhd;amﬁaet;Ertpmﬁuvm fm:-phoblast AL PIF at implantation: immune acceptance
(TH1) Migrati Bffroe. = Enhance endometrial receptivity at /after implantation

UNK Maternal Toxicity = Regulate controlled trophoblast invasion
= Promote trophoblast tolerance (HLA-G/progesterone)

| |
I | f'\r\ ]
énte;:nor | I |
itukary
FSH ~ : ’ '
|
|

PIF during fetal period: maintain and protect

F_J___

LH .

| ‘ | ! = Protect against fetal loss
f',”,,]',’_’_"_/\/ ~—= | = Reduce sy;temic inflamm.atio'n '

‘ ; N m\: . Incrigse tt)).lndlng to adaptive immunity, Th2/Thl
?m;e?j‘:u : ! PIF : hcel ¢ CytO Ine plas

!.IVLL:
Day 1 71 2l 20 PIF at term / delivery: tolerance signal withdrawn
= Placental PIF expression is minimal
! 1 = Circulating levels low

Conception  Implantation

‘ * hCG is detected 5-7 days POST implantation PIF: NOT detected pOSt'pregnanCy

proprietary




PIF: ESSENTIAL INTEGRATED ROLE THROUGHOUT PREGNANCY
Embryo / Endometrium / Trophoblast / Immune System

Promote & Protect
Embryo

Detect Embryo Viability
Pregnancy Biomarker

Immune Homeostasis
without Suppression

Enhance
Endometrial Receptivity

Improve
Placental Acceptance

™

Prevent Fetal Loss
spontaneous and LPS
induced

A

| | Page 12
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SPIF PROMOTES EMBRYO IMPLANTATION
Creates a Favorable Endometrial Environment

Exirusion  Appositionihdhesion  [nvasion Implantation is still considered a
“black box"”. Viable embryo and
endometrial receptivity are a must
for reproductive success.

| g 'Q- * sPIF primes the endometrium — pre

. Decidua -, during and post - implantation

- | « sPIF promotes endomerial
— FIF - receptivity / controlled trophoblast
e . invasion

i

Before I:Jurlng First trirmester

* sPIF promotes favorable uterine
environment to prevent embryo
loss,

Paost implantation

g T v FO-RCY S -0 S riE. &
Epmpairy e Ay s Mo =y ot = "":"'-' ':: _""'__' -

‘ proprietary
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sPIF ROLE: PRIME / SUPPORT / PROTECT

Promotes Endometrial Receptivity

RASICSCIENCE: DBSTETRICS
A genomic and proteomic investigation of the impact
of preimplantation factor on human decidual cells

Michael ), Paidas, MU, Graciela hrikom, PhLE, 5. Joseph Huang, ML, Phlh
Pichard Joaes, PhI: Micheed Romano; fack Annmsist Evtin B Bamen, MDY

PIF displays essential
multitargeted effects:
regulates immunity,

promotes embryo-decidual
adhesion and controls
adaptive processes.

min, adhein, and qpepiets ol Prrgition - Each, profvormics

(it i Pk ),k £, oy S, o o i sl o
o)t ARG 14

Prelmplantation factor (PIF*) promotes

embryotrophic and neuroprotective decidual

genes: effect negated by epidermal growth factor

PIF conditions maternal
milieu to promote/protects
the embryo
During most vulnerable
phase of embryogenesis

JND 2014

Keywords: Lménoos vl de

RESEARCH Open Access

Prelmplantation Factor (PIF) promoting role in
embryo implantation: increases endometrial
Integrin-a233, amphiregulin and epiregulin while
reducing betacellulin expression via MAPK in
decidua

PIF exerts an evolving,
coordinated, pro-receptive
effect on post-fertilization,

amplified during
implantation.

Original Article

Preimplantation factor modulates acute inflammatory
responses of equine endometrium

Deborah M. Nash* (), Jennifer Paddison®, Mina C. G. Davies Morel* and
Eytan R. Barnea’

f Bk, il ! AUl S i

PIF reduces inflammation of
the endometrium to facilitate
embryo receptivity

Animal Sci 2018

nd 50 ar

JLSPIE, Gr sorsy PV AITING ACK] COTT IO ATTATged M 3 Gerenl orier).

Media samples were collactad al 72 h, representing acute and chronk mflammatory response. Radioim

munemsay delermined Prostaglandin Fa, (PG Fay) & an y marker. The only significant shservation

wa Lhe abrogation of PGFs, reponse 1o LPS challenge by 100 nmol L PIF for folbicular stage tisue, 24 h afler
treatment. Further stulies are therefore, wamanted to reabse PIF polential n managng PMIE.

Keywonts: quine entometrits, inflanmation, trestment, premplntation fackor.

www.icomi.org
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PIF PROMOTES TOLERANCE / ACCEPTANCE

Regulates Trophoblast Invasion

SMEM PAPERS

Preimplantation factor promotes first
trimester frophoblast invasion

Christina M. Duzyj, MD, MFH; E\1m|ll’»mm MD; Min hl‘h]}

PIF shows potential
preventative or therapeutic
role for
pregnancy complications
associated with inadequate
trophoblast invasion.
prempentan
e win cpvoiemal 0
-widpfﬁ@'iﬂ)nh}: tn—hi:rxao:m

RESULTS: SyPREA; premptantzan et entances bopookiastina

plications asocish Mrma‘.-»m‘v ropho 'Lr‘ fasin

00 3 pinsoge o I, 2607%; % onn; Koy werds: Nt i, pretnpianiaion b,
14-345%; ¢ . 178%; B% 4% Tophatiastinesin
= 2 Eama R, LIME sl romates TSt mecter op i .| L
Human Trophobl. !

Hadia Moindjie," Esther Dos hnlm\." Laurence Lunnlle!.. Hélokse ( ronicr, 1 philippe de Marancourt,
Eytan R, Barnea,"" Frangois Vi

b Fosptainer o

TP  PIF directly controls human
W trophoblast invasion; PIF is
involved in pathological
pregnancies where
trophoblast invasion is
insufficient or excessive

pankmaive rifect af PIF appe sred
activated prote

i
e i et Meebeeet hese Pesdts

pal B up-reglation of wSfil,

(O ot € ol Dt Daane (20165 1 (04 o 10 1038 o 20088
OPEN B pun of b (e bt b ke

-l oh

Preimplantation factor is an anti-apoptotic effector in
human trophoblasts involving p53 signaling pathway

toda Moinde Eshr O Sart*’, Alidosiene Govssm Ny Swirowsilimchans’, Vakide Sz, Bjan A Baman
Fangon Vamd? i e b Daudone '

f:;:::;:’,w: PIF regulates trophoblast St
R activity improves - T hn;:-n
paznhl dewoprent by cRE f R A ohurtur pealy PFima
T V|ab|I|ty/fun(_:t|on _

CETETIrTSy, PIF expression low in PE

idigs rui e € ¥ and IUGR- marker of

damme | he phopiorydon of .

mxcaied X protan (BAX) ad | disease

apaments of TP siowed i3 10

e, We hawe clarly shown Pt pid ass sPIF 5 s could et i human [ophoblsst and Bus promokes cdl arive
Futemon 1AF was lound o reguisie a g nd work related 1o mmune loigrance i B EV] whih amphas e Phe bendlicdl
ectol Bis peplice 00 e human pcaer 5151, e AF 11316 oS3 Sates ta Ineisrepanos decied by preciamps
of mireuiedoe gowh reiicion ware sgnl cantly lower B n gesibonal age meiched contl pixents. Taien @ 2 wholl
our s sugged Mat A protects e £V hunciona! stal s Brough 2 varialy of mechaisms. Cincal apgiantion of F
e leament of dsaders d mey prgrancy @n be evvisoned

Col Dozh and Do 2006 T, 2404 cio 10 1 0¥odd s )8 B2 pubised vl | Deoerber D%

Preimplantation Factor (PIF) Promotes
HLA-G, -E, -F, -C Expression in JEG-3
Choriocarcinoma Cells and Endogencus
Progesterone Activity

PIF superior to P4 in
promoting trophoblast pro-
tolerance and inflammatory

molecules reduces

Increase P4 receptor
expression and secretion

www.icomi.org
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SPIF INTEGRATED LOCAL & SYSTEMIC PROTECTIVE EFFECT

™

Reduces At-Risk Preghancy

Preimplantation factor inhibits circulating
natural killer cell cytotoxicity and reduces
CD69 expression: implications for recurrent
pregnancy loss therapy

Roumen G Roussev ®, Boris V Dons'koi °, Christopher Stamatkir
Sivakumar Ramu 2, Viktor P Chernyshov °, Carolyn B Coulam 2,
Eytan R Barnea ©%¢*

2 CARI Reproductive Institute/Biolncept LLC, Chicago, IL, United States; ® Laboratory of Immunology, In
Obstetrics and Gynecology, Academy of Medical Sciences, Kiev, Ukraine; © SIEP — Society for the Inves
Pregnancy, Cherry Hill, NJ, United States; d Biolncept LLC, Cherry Hill, NJ, United States; * Departme—
of Obstetrics, Gynecology and Reproduction, UMDNJ — Robert Wood Johnson Medical School, Camden,

' Corresponding author. E-mail address: bamea@earlypregnancy.org (ER Barnea).

Dr Eytan R Bamea, MD, FACOG is double board certified in obstetrics, gynaeco
endocrinology. He investigates embryo-derived signalling in pregnancy, translating .
clinical applications in pregnancy and immune disorders, He s the founder of the Society
Early Pregnancy, director of obstetrics and gynaecology at CAMcare and associate clinica”
and gynaecology and reproduction at University of Medicine and Dentistry of New Jerse’
Medical School. In n Medicine
Ministry/ Jewich Na

PIF reduces circulating
NK cytotoxicity
In RPL patients
RBMO 2013

Abstract Embryo-secreted preimplantation
ment in humans by promoting implantation al
tive in autoimmune disease models. sPIF b
suppression. This study examined the effect of sPIF on nal0WPRiller (NK) cell cytotoxicity in 107 consecutive |
nant patients with recurrent pregnancy loss (RPL) and 26 infertile IVF patients (controls). The effects of sPlly
immunoglobultin (Ig), Intralipid and scrambled PIF (PIFscr; negative control) on NK cell cytotoxicity to peript
compared by flow cytometry of labelled-K562 cell cytolysis. The effects of sPIF and PIFscr on whole-blood NKC
also compared. In patients with RPL, sPIF inhibited NK cell cytotoxicity at doses of 2.5and 25 ng/ml (37% an
PIFscr (18%; P < 0.001), regardiess of the proportion of peripheral-blood NKCD36+ cells to lymphocytes. Pry
from infertile patients with sPIF for 24 h decreased NKCD69+ expression versus incubatino with PIFscr (P < 0.C
inhibits NK cell cytotoxicity by reducing NKCD69 expression, suggesting a significant role in RPL patients. e

www.icomi.org

Synthetic Prelmplantation Factor (PIF)
prevents fetal loss by modulating LPS induced
inflammatory response

Nicoletta Di Simone®, Fiorella Di Nicuolo™*€, Riccardo Marana', Roberta Castellani',
Francesco Ria®, Manuela Veglia', Giovanni Scambia®, Daniel Surbek®, Eytan Bamnea®®,
Martin Mueller*™ +

1 Department of Obstetrics and Gynecology, Universita Cattolica Del Sacro Cuare, A. Gemeli Universitary
Hospitd, Rome, ltaly, 2 Intemational Scientific Institute Paclo V1, 151, Universita Cattolica Del Sacro Cucre, A,
Gemelli Universitary Hospital, Rome, ltaly, 3 Insftute of General Pathology, Universits Catiolica Del Sacro
Cucre, Rome, ltaly, 4 Department of Obstetrics and Gynecology, University Hospital Bem, Bem, Switzedand,
5 The Society for the Investigation of Early Pregnancy (SIEF), Chemy Hill, New Jersey, United States of
America, 6 Biolncept LLC, Chemy Hill, New Jerssy, United States of America, 7 Department of Obstetrics,
Gynecology, and Reproductive Sciences, Yale University School of Medicine, New Haven, Comnecticut,
Urited States of America

@ These authors contributed equally to this work.

* These authors also contributed equally to this work.
* martin.muelleninsel.ch

Abstract

Maternal contrel of inflammation is essential during pregnancy and an exaggerated
responssis on

response is mediated
PIF has preventative or therapeutic EEUMEIETHY
role for reducing otein containing a CARD
pregnancy complications. -inflammatory cytokines
PLOS One vestigated Prelmplanta-
tion in pregnancy. Addi-
tionally, synthe & disorders. We usad
a LPS induced murine mod=™wPrztal loss and synthetic PIF reduced this fetal loss and
increased the embryo weight significantly. We detected increased PIF expression in the pla-
centae after LPS insult. The LPS induced serum and placenta cytokines were abolished by
synthetic PIF treatment and importantly synthetic PIF modulated key members of inflamma-
some complex NALP-3, ASC, and caspase-1aswell. In conclusion our results indicate that
synthetic PIF protects against LPS induced fetal loss, likely through modulation of inflamma-
tory response especially the inflammasome complex. Given that synthetic PIF is currently
tested in autoimmune diseasas of non-pregnant subjects (clinicaltrials.gov, NCT02239562),
therapeutic approach during pregnancy can be envisionad.

by multiple facy
NALP-3 medig
(ASC) and cas|
IL-1B and IL-1
tion Factor (P

Journalof Reproductive I mmunclogy 114 (2016) 38-64

Contents lsts available at SienceDirect

Journal of Reproductive Immunology

journal homepage: www.elsevier.com/locate/jreprimm

Prelmplantation Factor (PIF') endogenously prevents preeclampsia:
Promotes trophoblast invasion and reduces oxidative stress

@ CossMark

ER Barnea F.Vialard®“ H. Moindjie S, Ornaghi®/, MN. Dieudonne®, M. Paidas'

Soctety fr thevestigaton of Eary Pregnancy, 1607 Lk Lane, Cerry il ) 0B003, USA

 Bhcept LC, 1697 LarkLane, Chery HIL 08003 A

 IPRES-EA 2403, Unversie e Versales- - Quenin, Uit de Formation e de Recherche des Sciencesde b Sant-Simone Vtl, Montigny-te- retomewy,
France

 Durtment of Boogy of Reproducon,Ctogenetc, ynecolgy and Obteris,CoreMosptalerde Pisy-Sant Garmat, 2 owevrd Cambet,
Polsy, France

 Deurtment of Ohsterics and Gynecology, Lntversiy of Milana-Bicocca, azza el Atenea Nuovo, 1, Milan, laly

! Department o Obsterc,Gymecoogy and Reproductive Sctences Vel Women and Chikire'sCenterFr Blood Disrdersand Preclampsta Avancement,
Yale Untversty Schaol of Medicie, 323 Codar Stret, FMB 3308, New Haven, T 06520-S063, LA

Reduced placental
PIF expression
associated with

Preeclampsia
JRI 2015

sepatho-physilogy s nitaed ealy n gestaion while
e pregnancy. Thus,prevention should oprimally be
ion between PIF, secreted early by viable embryos, and

Received 26
Rectivedin

Acceped echinisms of reeclampsiz prevention.

inderlying prezclampsa. At first shallow implantation
protein misfolding and endothelildysfunction. Later
of maternallyderived oxygenated bood compromises
the placenta. The irst s iely Involved n eary preeclampsiaoccurrence due toreduced effectiveness of
traphoblast/uterus interaction. The later is observed with laer-anset preeclampsia,caused by a break-
down inplacentalblood flow regulation. We reported that 1. PF promotes implantation, endometrium
receptivity, trophablastinvasion and increases pro-tolerance traphoblastic HLA-G expression and, 2. PIF
protects against oidat i protein misfolding interactingwith specific targetsinembryo,3.PIF
regulates systemic immuniy to educe oxidatve stres,Using PIF s amearly preventative preeclampsia
ntervention could ameliorate oreven prevent the disease, whose current main soluton i eary delivery.
0 2015 EseverIeland L1, Al s resenved,

Preeclampsia prevention
Traphablast invasion
Embryo proection
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SsPIF REDUCES FETAL LOSS- INTACT IMMUNE SYSTEM

Spontaneous ~3Fold & Inflammation-Induced ~2Fold Decrease (murine)

Spontaneous miscarriage occurs in 15% of all

o Fetalloss Fetal Weight pregnancies.
xk . i Bacteria / Inflammation cause fetal death
80+ . ok *
*
60 0.6+ . . . . .
= - Preventing miscarriage of viable embryos is
40+ o S 044 H
& challenging
20+ 0.24
o & & & e 0.0- , , = sPIF reduces miscarriage rate in preserved
v & g . .
S ° R & &£ ¥ & maternal immune homeostasis
< W o \g”
sPIF 1mg/kg continuous treatment from
conception to Day 14, n=18/group, sPIF improves fetal weight » sPIF reduces spontaneous miscarriage to ~5%
(***<0.001)
kG = sPIF reduces inflammation LPS-induced fetal death
% ¢ ~2-fold
b I CONTROL
i L 5 # i =
] [ W LS .
i HEl 2 LP5 3P » sPIF promotes fetal weight — does not affect
1 N .
E g ; placental weight
g0 ¢!
g i . . .
i e = sPIF reduces placental inflammation and apoptosis
- : (NALP3, Caspase-1)
NALP3 - - - ABG . . . .
™ » SPIF effect is integrated: reduces systemic
pictn | = —— e | gy | —— — — inflammatory cytokines and locally protect the
_ - , placenta
Fig 3. Inflammasome pathway analysis (1820 placental lysates for each group). Representative gelimages of (A) relative NALP-3 and (B)
relative ASC protein levels in placental fissue lysates. The downsiream cytokine caspase-1 levels in lysates were measured using enzyme-linked SRI-PFIZER PRESIDENT'S PRESENTER'S AWARD
immiunoassay (C). Data are mean + 5D, B-Actin was the control. *p<0.05. sPIF: synthefic Prelmplantation Facior; LP3: Lipopalysaccharides. 2017
s one Eﬁzt:i‘féuE{FE'ST?":Z"@ \\. Mueller, M., Spinelli, M., Ornaghi, S., Schoeberlein, A., Bordey, A., Surbek,
EPLOS [ iz SR e
ponse - . Stem Cells. Society for Reproductive Investigation 65" Annual Scientific
. : Page 17
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sPIF REDUCES INFLAMMATION INDUCED PREMATURE BIRTH

. Protect ;etal brain against inflammation (murine)

Experimental Setup — Inflammatory PTB Preterm Birth Incidence Abstract

25- = PTB Preterm birth (PTB) is the leading cause of neonatal morbidity and mortality and spontaneous
= No-PTB PTB is a major contributor. The preceding inflammation/infection contributes not only to
spontaneous PTB but is associated with neonatal morbidities including impaired brain
development. Therefore, control of exaggerated immune response during pregnancy is an
attractive strategy. A potential candidate is synthetic Prelmplantation Factor (sPIF) as sPIF
prevents inflammatory induced fetal loss and has neuroprotective properties. Here, we
tested maternal sPIF prophylaxis in pregnant mice subjected to a lipopolysaccharides (LPS)
10— insult, which results in PTB. Additionally, we evaluated sPIF effects in placental and microglial
cell lines. Maternal sPIF application reduced the LPS induced PTB rate significantly.
5- Consequently, sPIF reduced microglial activation (Iba-1 positive cells) and preserved neuronal
migration (Cux-2 positive cells) in fetal brains. In fetal brain lysates sPIF decreased IL-6
0- and INFy concentrations. In-vitro, sPIF reduced Ibal and TNFa expression in microglial
sPIF Ctr SPIF LPS LPS+SPIF cells and reduced the expression of pro-apoptotic (Bad and Bax) and inflammatory (IL-6 and
NLRP4) genes in placental cell lines. Together, maternal sPIF prophylaxis prevents PTB in
part by controlling exaggerated immune response. Given the sPIF‘FDA Fast Track approval
in non-pregnant subjects, we envision sPIF therapy in pregnancy.

Analyses:
Incidence PTB

3 _ LPS Tissue harvesting
g \ \ Due Date
0

R

14 16 Day ~ 20

number of pregnant mice

Fetal Brain Lysates - ELISA Spinelli M, Boucard C, Di Nicuolo F,
Haesler V, Castellani R, Pontecorvi A, et al. (2020)
Synthetic Prelmplantation Factor (sPIF) reduces
*kk *kk *keske desede inflammation and prevents preterm birth. PLoS
ONE 15(6): €0232493. https://doi.org/10.1371/
journal.pone.0232493
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SPIF: TRANSLATIONAL IMPACT: PARADIGM SHIFT
REGULATES INFLAMMATION, IMMUNITY & TRANSPLANT

Protects Against ARS e Reverses Paralysis
while _ P IﬂF ‘ while
Regulating Inflammation : Promoting Neurogenesis

e

\

o g 3
N
/

Reduces GVHD Reverses Brain Injury
while while
Maintaining Beneficial i Bolstering Neuroprotection
GS\J/L Prevents Diabetes g P

while
Preserving Pancreatic Function

— A
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PIF MoA: LESSONS LEARNT FROM PREGNANCY
Achieve Immune Modulation & Transplant Acceptance

1 Regulates innate & ac
d Exerts integrated loca

1 Targets iImmune system in vivo
 Binds to specific receptors “ benign steroid”

aptive immunity
& systemic protection

Protects embryo & red
Restores function

D OO

uces fetal demise

Regenerative properties




SPIF REDUCES OXIDATIVE STRESS
Maintains Antipathogenic Protection

Oxidative stress

Anﬁo deonfs

PIE Freg radlicq /s

l issue injury  Limits Oxidative damage inflcmma’rionl

Lipids proteins nucleic acids

l PBS
[ rrF
D scPIF

| @ Jr Almogi-Hazan et. al (2014). The Role of Oxidative
@ - . LS : . Stress in Graft vs. Host Disease.In Oxidative Stress —
g 400 T L ie Causes, Role in Diseases and Biological Effects.
§ > 1 S Nova Publishing, Inc. pp. 199-212
£ =4 =4
™ : = B mEE
o = =
+ +| |+
: : Prelmplantation Factor Prevents
Thrombosis Atherosclerosis via its
1 10 and : Immunomodulatory Effects
m M uM Haemostasis without Affecting Serum Lipids
A Leucocytes preserve their ability to respond to challenge
— 2 S
= ; Proprietar
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http://th.schattauer.de/en/contents/current-issue.html

PIF TARGETS SYSTEMIC IMMUNITY IN VIVO
Reduced Neutrophil & Macrophage induced Inflammation

control FITC-PIF

Bone Marrow

Spleen

Lung

PIF uptake in spleen FITC —PIF (500 nM) injected IV with 5 min
Fluorescent analyzer (Typhooi™

PIF blocks LPS induced
macrophage peritoneal
inflammation
Intravital microscopy

PIF blocks TNFa induced v SPIF target bt ol anc sstemic mmuntyfor fecte eguleory acion ()
neutrophils vascular

Intravital microscopy | N

v §PIF binds o systemic immune el Splen, cally o bone marow
S * PIF s shor i, iy clar trough kchey fom crcldn promplanaion Fator
A e = v FITC-PIF binds inte ll (CD14+ cls).n pregnercy the bincing b mohctes(CDB+) ncreases i

Serum Lipids

=y v Inreased intraction ofPIF wih Immun e may pomate tolerane and antpathogen acion oy

A
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SPIF TARGETS AFFECTED ORGANS AND IMMUNE SYSTEM
Regulates Key Intracellular Proteins

Kv1.3b K+ channel-cortisone binding site

PDI/Thioredoxin HSP - Heat Shock Proteins

™

Stvens and Prooein Misfodding POV and MP) through

Bl v-
G ' o

Expeetisl TPX Binding Ste
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SPIF ACTS AS A BENIGN STEROID

NON-STEROIDAL REGULATOR OF INFLAMMATION & IMMUNITY
Regulates Immune Response-Reduces K+ Flux

Receptor Binding Avidity Cell-Based Activity PIF TARGET
e K+ flux
~ 00 -
J - /\
L 7 -
L o 3 /’\
b | . - Cortisone
§ = ==
J e
[
c puL _
o
g
@ g P
i
0 .
Neg 25031 250nM&2 25uM#1 25uM#2
PIF targets PDI-2 different sites Dose dependent binding to PDI protein . PIF reduces K+ flux as cortisone
Cortisone CP330818 Proteoarray 9000 (Invitrogen) Dose dependent study

Jurkat cells

Thrombosis Prelmplantation Factor

and . Prevents Atherosclerosis

Haemostasis via its Anti-inflammatory
_ Effects without Affecting

Serum Lipids
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SPIF: GVHD; INTEGRATED LOCAL & SYSTEMIC EFFECTS

By Targeting the Immune System, PIF Achieves Protection of Susceptible Organs

Inject sPIF -

V¥Circulating

Th1/Th17

sPIF monotherapy

e « Semi and allogeneic BMT
| 14 days
* uicer * Follow-up for 4 month

™ Skin

Immune Regulation and
Oxidative Stress Reduction

Liver , Inflammation

Results obtained using sPIF

» Prevent GVHD by protecting
vulnerable areas:
skin, liver and colon long-term

by PIF Following Syngenei = Restore qut architecture
o gt oo Colon ¥ ulcer . Reduce oot
;n;:mm:; f Inos- oxidative stress » Promote skin healin
uces raft versus

Host Disease (GVHD) by * . ) g
Regulating Immune u Restore I|Ver funCtlon
Oxidaive Siress (murte) ¥ IFN-y/TNF-a/IL6 = Improve kidney function

Kidative ress (murine

Ccr4/Ccl17
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PIF PRESERVES BENEFICIAL GVL & REDUCES DELETERIOUS GVHD
Reduces Mortality; Spleen Infiltration by BCL1 Leukemia

A W deadiF alive
13

] | N PIF Rx
3.

E |

Ea.

Control  BMI-PBES BMI-FIF

—
[
L
o
£
(=

l'—1..—|'

B g PBS

E - a 4 ﬁ b i

é?: ra—— Control Autologous BMT  Mismatched BMT

55

a3 J

™ in ]

M T

= ;]

ﬂ T ——  Eidagy
Control ~ BMT-FBS BMI-FIF AN ONPOC R |-

Oxidative Stress (Murine Model)
Yehudith Azar "', Reut Shainer "', Osnat Almogi-Hazan, Rachel Bringer !

Susan R Compton?, Michael J. Paidas 3 Eytan R Bamea‘j“‘", Reuven Or 1
Page 26
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SPIF ACHIEVES ALLOTRANSPANT ACCEPTANCE- RETURN TO FUNCTION
SCARLESS HEALING

Ovarian Tissue AIIPc');ranspIant NHP
S

Ovarian allotransplant requires immune
suppressive drugs

Surgery cause scar and internal
adhesions / fibrosis

sPIF monotherapy NHP ovarian
allotransplant 3w and f/ly x2/w 5m.

sPIF restored ovarian function (estrus) long
term

» SPIF led to scarless healing

» sPIF transplant

= Presence of ovarian follicle

sPIF restores ovarian function- estrus e

A
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SPIF ADDRESSES ARS COMPREHENSIVELY

SPIF Rx pre/at/post Radiation Lethal & Sub-Lethal Damage. Full-Body & Local Exposure. Short & Long-Term.

Delayed

= BMT/CANCER
» Fibrosis

= Neurocognitive

sPIF PROTECTS AGAINST Radiation-Induced Disease ARS

orone [
_A
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SPIF SHORT-TERM LOW-DOSE Rx BOLSTERS NEUROPROTECTION
Promotes Neural Repair (HIE Newborn) to Reduces Neuro Inflammation (Adult)

- sPIF crosses intact BBB without-degradation

ARS alters neurological wellbeing

Newborn HIE complex neurotrauma

model (murine)

= sPIF reverses brain damage

= sPIF promotes neural stem cells
repair and proliferation

Adult neuroinflammation models:

(murine)

» sPIF reduces mortality

= sPIF reverses chronic paralysis

=  sPIF promote brain remyelination

= sPIF reverse spinal cord
inflammation

= sSPIF reduces systemic inflammation

» sPIF reduces ALS symptoms

= sPIF directly targets the brain
= sPIF crosses the Intact BBB
= sPIFremains intact in brain

) Al without degradation
INFLAMMAT =~
sPIF Reverses spinal cord inflammation
i%IFE’BTI{EI!‘C& mmpﬂm PIF* Promotes Brain Re-
. . n . Regulating Systemi
A s — S rlntaton oo e el N ol G Sl -
el antation Factor il i N N ctor
ICoM : robon by Cell Death & "™"'™ L‘m:m;:m:sdgml;ﬂng ::;I,?i:.‘":::';;ﬁ:::r ::‘I:::,::es Prelmplantation Factor (sPIF) Oncotarget ;egigtm:tﬂm:;;'em's Induced demethylation of NCOR2 :

Differentiation " aralysisin EAE mice reduces inflammation and early
VIRTUAL Kinase C Signalling paralysisin i motor impairment in ALS mice
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PIF PREVENTS ACCELERATED ATHROSCLEROSIS DEVELOPMENT
Reduced Plaque Formation Does Not Affect High Circulating Lipids

AORTIC ROOT (IHC)

SQ PIF prevents atherosclerosis.
: Aty

Oil Red O staining (Fat deposits)

T —yr
ooy | = !
S0 ~ i i k = —
Z 00
o
[=]

eﬁ":‘ i dﬂﬁﬂh q‘gﬁ
Animal Model: ApoE-deficient mice
High fat Western diet PIF Rxx2 w for 7 w

T
ol

Summary

Prelmplantation factor (PIF)is a 15-amino acid peptide endogenously
secreted by viable embryos, regulating/enabling maternal (host) ac-
ceptance/tolerance to the "invading” embryo (allograft) all-while pre-
serving maternal immunity to fight infections. Such attibutes make
PIF a potential therapeutic agent for chronic inflammatory diseases.
We investigated whether PIF's immunomodulatory properties prevent
progression of atherosclerosis in the hyper-cholesterolaemic ApoE-
deficient murine model. Male, high-fat diet fed, ApoE-ceficient
(ApoE*) mice were administered either PBS, scrambled PIF (0.3-3 mg/
kg) or PIF (0.3-3 malkg) for seven weeks. After treatment, PIF (3 mg/
kg)treated ApoE* mice displayed sigificantly reduced athero-
sclerosis lesion burden in the aortic sinus and aortic arch, without any
effect on lipid profile PIF also caused a significant reduction in infil-
tration of macrophages, decreased expression of pro-nflammatory
adhesion molecules, cytokines and chemokines in the plaque, and re-

Thrombosis

and
Haemostasis

duced circulating IFN-y levels. PIF preferentially binds to monocytes/
neutrophils. In vitro, PIF attenuated monocyte migration (MCP-1-in-
duced chemotaxis assay) and in vivo in LPS peritonitis model. Also PIF
prevented leukocyte extravasation (peritonitis thioglycollate-induced
model), demonstrating that PIF exerts s effect in part by modulation
of monocyte function, Inhibition of the potassium channel KCNAB3
(kv1.3) and of the insulin degrading enzyme (IDE) was demonstrated
as potential mechanism of PIF's immunomodulatory effects. In con-
clusion, PIF regulatesflowers inflammation and prevents athero-
sclerosis development without affecting circulating lipids. Overall our
findings establish PIF as a strong immunomodulatory drug candidate
for atherosclerosis therapy.

Keywords
Atherosclerosis, immune cells, ApoE-deficient mice, Prelmplantation
Factor (PIF), macrophage, immunomodulatory therapy

Pr ion Factor
via its Anti-inflammatory Effects without Affecting Serum Lipids
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Short-term low-dose sPIF: long-term protection up_to six months
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Inoculation of diabetic immune cells in NOD mice
adoptive transfer method

SPIF PREVENTS JUVENILE DIABETES
Preserves Pancreatic Islets Insulin Expression

Juvenile diabetes causes islet
destruction resulting in life-long
insulin dependence

» sPIF prevents diabetes
development

« sPIF normalizes glucose levels

« sP|F promotes pancreatic islets
recovery
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PIF: LOCAL & SYSTEMIC IMMUNE HOMEOSTASIS
Promote Embryo Development / Protect Against Pregnancy Loss

Reproductive BioMedscing Orling (2011) 23, §17-524
Reproductive Biomedicine Online (2013) 26, 79 &7

OPEN a.\ccm Freely available online @ PLOS | One

www.sclencedirect.com
www.rbmonline.com

SEVIER _ Insight into Prelmplantation Factor (PIF*) Mechanism for

ARTICLE e = Embryo Protection and Development: Target Oxidative cous
Stress and Protein Misfolding (PDI and HSP) through

Preimplantation factor inhibits circulating Essential RIPK Binding Site

natural killer cell cytotoxicity and reduces

CD69 eXpreSSi on: '||T|p |icati0n5 for recurrent Eytan R. Barnea"**", David M. Lubman®, Yan-Hui Liu*, Victor Absalon-Medina®, Soren Hayrahedyan",
Krassimira Todorova®, Robert O. Gilbert®, Joy Guingab’, Timothy J. Barder®

1Research & Development, SEP The Society for the investigation of Early Pregnancy, Chemy Hill New Jersey, United States of America, 2 Research & Development.
Biolncept, LLC, Charry Hill New Jersey, United States of America, 3Depanment of Obstetrics, Gynécology and Reproduction, UMDNHRobert Wood Johnson Medial

Preimplantation factor negates embryo toxicity
and promotes embryo development in culture

Christopher W Stamatkin ®, Reumen G Roussev *, Mike Stout ®,
Carolyn B Coulam *, Elisabeth Triche ©, Robert A Godke ®, pregnancy loss therapy
Eytan R Barnea 9+

Roumen G Roussev °, Boris V Dons’koi "J Christopher Stamatkin *, School, Camden, New Jersey, United States of America, 4 Department Surgery, Universiy of Michigan Medical Center, Ann Arbor, Michigan, United States of America,
* Biolncept LLC/CARI Research Institute, Chicago, IL, United States: ® Embryo Biotechnolagy Labaratory, LSU Sivakumar Ramu 2, Viktor P Chernyshov ©, Carolyn B Coulam 2, SReproductive Medicine, Comel Universty, College of Veteinary Medicine, Ithaca, New York, United States of Ameria, 6lnsttute of Bickogy and Immurology of
Agricultural Center, Louisiana State University, Baton Rouge, LA, United States: * Department of Community Eytan R Barnea 92 Reproduction, Bulgaran Academy of Science, Sofia, Bulgari, 7 Chemica Bikogy and Proteomics, Banyan Blomaskers, Alachua, Flonds, Unied Stats of Americ

8Research & Development, Eprogen, Dovners Grove, Hlinois, United States of America

Heolth! Epidemiology, Brown University School of Medicine, Providence, R, United States: ! SIEP, Society for the
Ivestigation of Early Pre . . - i i
UMD -Robert Woed Jo

Comepong s PIF prevents embryo demise
caused by exposure to embryo

sPIF binding to PDI/T anHSPs
involved in reducing oxidative

s
o Qeszetrics, Gynecology and Reprod cytotoxicity shown by
reduction of NKCD69
expression, suggesting a
significant role in RPL
patients.

ly by viable mammalian

damage and protein pd embiyos development
misfOolding . Targeting
actin/tubulin support cellular ompared ith scrambed

toxicity (ETS) and recurrent
pregnancy loss (RPL) and improves
lagging embryo development in
Aerat Provmplurtati IVF.

irwasion. Whathar FIF al:
sxamined the protective
pregrancy loss patients R B MO 2011 Abstract  Embryo-secreted presmplants)

cultured boving IVF embe ment in humar by promating implant at

ical sPIF-embryo protein

s printed onto microarray

function and integrity
PLoS One 2014

failed to bind. Multistep

embryonic stages (odds ratio (OR) 201, ¥ B (CI) 1.14-3.55, chi-squared = 1274, P =0,002), increased et in autoimmune Sisease models. ffide isomerases a
blastocyst rate (39,0% versus 23.7% ETS alone) a 2 e rate (11.0% versus 28.8%, ORL0.24, 95K C1 0.11-0.50),  suppression. This study examined the ef ' > 3 prolyl4-hydroxyiase I, PDIAG-ke) containing the antioxdant thioredoxin domain. PIF also binds
which was not replieatad by seramblad PIF or the eontred SPIF adced to b beyes for 3 days ped d dovelep sdayT  nant patients with recurrent pregnancy (oss (RPL) and 26 i jents (controks). The effects of $PIF, intravenous gamma '

protective heat shock prote ), co-chaperone, BAG-3, Remarkably, PIF targets a common RIPK site in PDI and HSP
proteins. Further, single PIF amino acid mutation significantly reduced peptide-protein target bonding. PIF binds
promiscuous tubulins, neuron backbones and ACTA-1,2 visceral proteins. Significant anti-IDE, while limited anti-v1.3b
antibody-binding to Biotin-PIF positive lysates HPLC fractions were documented.

of culturs (115 verns OF, chi-squared = 4.0, P = 0.045). In conclusian, SPIF proventad smbryo deeniss caused by expomre to ETS and  immunoglobutin (1g), intralipid and scrambled PIF (PIFscr; negatiMBRGnLrol) on NK cell cytotoricity 1o peripheral-blood cells were
premoted dovelapment of singly cultured boine IVF ambryos following Short-term suposure, SPIF-based therapy for reducing  companed by flow cytometry of Libelled:k563 coll cytolysis. The effects of sPIF and PiFscr on whole: blood NKCDé3s expression wene
recurrent pregrancy Lo and improving Lagging cultured IVF emibryo development, should be explored. & alsa compared, In patients with RPL, sPIF inhibited NK cell cytotoxiciny at doses of 2.5 and 25 ng/mi (37X and 42%) compared with
2011, Reproductive HeaRhcare Ltd. Published by Elsevier Ltd. All rights reserved Fifscr (185; P < 0,001), regardiess of the proportion of peripheral-blood NKCOS&r cells to Lymphacyses. Pre-incubation of blood
i from infertie patienss with 1F for 24 h decreased HKEBSS+ expression versus incubating with PIFscr (P < 0,051, In conclusion, sPIF
KEYWORDS! embryo development/survival, embryd Loxic serum, prémplantation 1actor, recurment pregnancy ks, Lrophic effect abibits MK cell cytataxicity by reducieng NKCDSS expression, suggesting a significant role 1n RPL patients, &
2012, Reproductive Healthcare Ltd. Published by Plsevier Ltd All rights reserved.

KEYWORDS: W& cell cytotaxicity, preimplantation factor (PF), recurrent pregnancy loss (RPL), CD6, therapy

Conclusion: Collectively, data identifies PIF shared targets on PDI and HSP in the embryo. Such are known to play a critical
role in protecting against oxidative stress and protein misfolding. PIF-affinity-column is a novel utilitarian method for small
molecule targets direct identification. Data reveals and completes the understanding of mechanisms involved in PIF-
induced autotrophic and protective effects on the embryo.

T2 B8
1472-6481/5 - see front matter © 2011, Repeoductive Healthcase Lid. Published by Elsevier Ltd. All rights reserved. hetp:/ fdx
ok 1010167, s, 201106, 005

see front matter © 2012, Repmductive Healthcare Lid, Publshed by Elsevier Lid, All rights reserved.
g0, 1076/ |.rbemss, 012,00, 017

— A

ICoM www.icomi.org
VIRTUAL

Page 32



PIF: TARGETED SYSTEMIC IMMUNE EFFECTS

Directly Regulate Immunity, Orchestrate Anti-Inflammation Response

Contentsliss avallable at SienceDredt
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journal homepage: www.2lsevier.comlocate/imbio

Prelmplantation factor (PIF")regulates systemic immunity and targets @w
protective regulatory and cytoskeleton proteins

Eyten R Bamea®®", Soren Hayrabedyan’, Krassimira Todorov, Osnat Almogi-Hazan®,
Rewven Or’, ]nyﬁmngah  James McElhinney’, Nelson Ferandez ", Timothy Rt
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PIF binds CD14+ cells proteins
PDI/T, HSP, actin/tubulin and
selective CD4+ and CD8+ cells
(90% homology)
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Prelmplantation Factor (PIF) orchestrates systemic
antiilammatory response by immune cells:
efect o peripheral blood mononuclear cels

Bytan R. Bamea, MO David Kir, PAD: Stvakumar Ramu, PhD: Benjamin Rivay, PAD;
Roumen Roussev, MO, PhD; Michae ] Padas, MD
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PIF direct immune regulation: Blocks mitogen-activated PBMCS @w
proliferation, promotes T2 Ty 1 bias, independent of CaZ**

Eytan R, Barnea*t, David Kirk", Krassimira Todorova®, James McElinney,
Soren Hayrabedyan®, Nelson Fernandez
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sPIF PROMOTES IMMUNE HOMEOSTASIS
Regulates Basal and Activated Immunity

Oxidative stress
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sPIF reduces NO in LPS
activated macrophages
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Monocytes differentiated with
200nM sPIF reduced

Anti-CD3 activated T cells
proliferation (co-culture)

T-Cell Regulation

(Adaptive)
—
PBS PIf

sPIF reduces T-cells proliferation

To prevent / avoid embryo / graft rejection,
maternal immunity needs to be regulated by the
viable embryo

Prior to pregnancy, sPIF binds only basal
systemic maternal immune cells

During pregnancy, sPIF binding to adaptive
immune cells reflects protective action
sPIF targets basal (macrophage/neutrophils) and

activated (lymphocytes)

SPIF reduces inflammatory NO in LPS-activated
macrophages

SPIF activate macrophages acting as antigen
presenting cells (APC) to block overactive
lymphocytes

Overall PIF achieves / preserves tolerance

and maintains antipathogen activity
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SPIF PROTECTS AGAINST OXIDATIVE STRESS
Shifts Macrophages to M2 Type
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Blocks proliferation

,
T cell proliferation Prelmplantation Factor (PIF) orchestrates systemic
. aidd ai . ad PreImplantation factor (PIF) therapy provides comprehensive antiintlammatory response h‘f immune cells:

rotection against radiation induced pathologies A
” " . g effect on peripheral blood mononuclear cells
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sPIF REGULATES ACTIVATED IMMUNE RESPONSE
Reduces MLR & Proliferation Modulates Cytokine Secretion

™

MLR

[}
°\¢ [} 625 125 250 500
PIF peptide (nM)

Transplant Tolerance Assay

MabCD3

PIF

on rate
&

=g
vEaz88

Proliferati
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0 625 125 250
PIF peptide (nM)

*= p<0.05

%

Activated Immunity Assay

PIF added to AIM V+/ -10 ug/ml DC3MAb (Mitomycin 100 ug/ml).
Empty bars: PIF / hatched bars: PIFscr (control, 3H Thymidine, Mean +/- SEM

Naive
PIF 50nM / PBMC

y & ¥ ¥ &

-4 IL10 TNFa IFNg IL-1b |

PIF effect on CD3Mab-stimulated PEMCs
Cytokines measured (Luminex)

Confirmed by gene expression
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Ny § L
L2 ILS IL8

Stimulated
PIF 50nM + MAbCD3 / PBMC

-10 TNFa IFNg

SMEM PAPERS wwAJOG.org

Prelmplantation Factor (PIF) orchestrates systemic
antiinflammatory response by immune cells:

effect on peripheral blood mononuclear cells
b . B, D Do Kk P S R, il B 0

Rousser, M), P03 Michael | Paidss, MD
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TAKE-HOME KEY MESSAGE

From Pregnancy to Immune Disorder Therapy
Integrated Local/Systemic Short term/Low dose/Long-term effect

=sPIF completed FDA Fast-Track Phase | safety clinical trial (NCT02239562)
»sPIF FDA chronic toxicology demonstrate safety

»sPIF: Broad Immune Modulatory, Protective and Regenerative Properties
= sPIF & Promote Embryo Viability / Maternal acceptance/Prevent fetal demise/prematurity
= sSPIF & Target affected organs and systemic immunity
» SPIF & Bind PDI and HSPs lower oxidative stress & protein misfolding
» SPIF & Target Kvlb, -cortisone binding site reduce K+ -without suppression
= SPIF & Local & Systemic Immune Homeostasis: Protection without Suppression
= SPIF & Promote alo-BMT acceptance/ Prevent GvHD/ preserve beneficial GVL
» SPIF & Promote alo-Ovarian transplant restore function/scarless healing (NHP)
» sPIF & Protect against ARS acute, chronic
» SPIF & Reverse Neurotrauma/Neuroinflammation

™
= SPIF & Prevent Juvenile diabetes/ Reverse vascular inflammation

= CONCLUSION: sPIF is safe suitable for chronic immune disorders therapy

A

ICoMI www.icomi.org
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PIF PUBLICATIONS

Prelmplantation Factor (PIF7)
Regulates Stress-Induced Adrenal
Steroidogenesis and Anti-
Inflammatory Cytokines: Potential
Application for Bieartificial Adrenal
Transplant

13D Hormone and
L= Metabolic Research

Preimplantation Factor (PIF)

Cellular Phys]oloﬂry Promotes HLA-G, -E, -F, -C
Expression in JEG-3
and Biochem Choriocarcinoma Cells and
Endogenous Progesterone Activity

Prelmplantﬁﬂondfactct:]r (PIF)

protects cultured embryos

O nCOta f99t against oxidative stress:
Open Access kmpact Jourmal relevance for recurrent

pregnancy loss (RPL) therapy

Wharten's Jelly Mesenchymal Stem
Cells Protect the Immature Brain in
Rats by Modulating Cell Fate

Prelmplantation Factor (PIF*)
Endogenously Prevents

JDURNAL OF Preeclampsia: Promotes Trophoblast
RE PRODUCTIVE

Invasion and Reduces Oxidative

MMUNOLOGY
Stress

Prelmplantation Factor (PIF*)
Regulates Systemic Immunity and
Targets Protective Regulatory and
Cytoskeleton Proteins

_FER
Pediatric imlocrmnlg, Reviews

G PLOS |one

Oncotarget
Open Acoess Impact Journal

Thrombosis

an
Haemostasis

Oncotarget
Open

Impact Journal

Ph;n'mm‘_'nkn\r\‘

Ihcr_-\;\:uru;:-

microRNA Let-7

PIF and Endocrinology of
Implantation and Establishment of
Early Pregnancy: A Contemporary
View

Synthetic Prelmplantation Factor
(PIF) Prevents Fetal Loss by
Modulating LPS Induced
Inflammatory Response

PIF Promotes Brain Re-
myelination Locally while
Regulating Systemic
Inflammation — Clinically
Relevant Multiple Sclerosis M
Smegmatis Model

Prelmplantation Factor Prevents
Atherosclerosis via its
Immunemedulatory Effects
without Affecting Serum Lipids

Prelmplantation Factor Therapy
Provides Comprehensive Protection
Against Radiation Induced
Pathologies

Immune Regulatory and
MNeuroprotective Properties of
Prelmplantation Factor (PIF*): From
Newbaorn to Adult

Prelmplantation Factor Promotes
MNeuroprotection by Targeting

Allogeneic Ovarian Transplantation
using Immunomeodulator
Prelmplantation Factor (PIF) as
Monetherapy Restored Ovarian
Function in Olive Baboon

Prelmplantation Factor in
Endometriosis: A Potential Role in
Inducing Immune Privilege for
Ectopic Endometrium

PLOS |one

Cell Death EHEN

& Disease

Prelmplantation Factor is an
Anti-Apoptotic Effector in
Human Trophoblasts Invelving
p53 Signaling Pathway

PIF direct immune regulation:
Blocks mitogen-activated
PBMCs proliferation, promotes.
T.2T,1 bias, independent of
Ca’

Thrombosis During Pregnancy:
Risks, Prevention, and treatment
for Mother and Fetus. Harvesting
the Power of Omic Technology,
”J‘ Biomarkers, and In Vitro or In Vivo

Models to Facilitate the Treatment
of Thrombosis

nature

Cell Death &

Prelmplantation Factor Bolsters
Neuroprotection via Modulating
Protein Kinase A and Protein
Kinase C Signalling

Differentiation

Prelmplantation Factor (PIF*)
Promotes Embryotrophic and
Neuroprotective Decidual Genes:
Effect Negated by Epidermal Growth
Factor
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PIF PUBLICATIONS (CONT'D)

Prelmplantation Factor (PIF*)

0OG Prelmplantation Factor (PIF") Detection in Maternal Recurrent Signalling Between Embryo and
RE?’IR(();‘D[IIYlolg;N Promotes Human Trophoblast E o e Circulation in Early Pregnancy Preananc Mother in Early Pregnancy: Basis for
+ Invasion &orrglages with Live Birth g Y Development of Tolerance
R, ovine

n The Role of Nitric Oxide Toxicity and Immune Regulation and Oxidative 2 Reproduction and Autoimmune
OV a Oxidative Stress in Graft vs. Host Stress Reduction by PIF Following Immunotherapy Disgase (AD): Important
Disease Syngeneic or Allogeneic Bone Translational Implications from
Marrow Transplantation Embryo-Matemnal Interaction

PIF Inhibits Circulating NK.
RCP“ ductive Functional Activity & NK Activity

Pregnancy and Multiple Sclerosis: A
; i PIF Reduces Graft versus Host
Bi¢ \Mﬂllt i by Reducing CD69 Expression:

Disease (GVHD) by Regulating Beneficial Association. Possible

Implications for Recurrent B Therapeutic Application of Embryo-
Onli Immune Response and Lowering .
Pregnancy Loss (RPL) Therapy Oxidative Stress (muring) Specific PIF
PIﬂF Orm?straaes Svstemg; Anti- PIF Promoting Role in Embryo
American inflammatory Response A .
()G hl:urn:lg! |mmune Ceils: Effect on IR Implaptatlon. Increasles Eqdan‘letnal RCPH!JJLT.I\L' PIF Negates Embrvo Toxici
L Gmecalogy Peripheral Blood Mononuclear —t et — Integrin-a263, Amphiregulin & BioMed g i ty

Cells (PBMCs) Epiregulin While Reducing IOVICAIC ';p and Promotes Embryo
Betacellulin Expression via MAPK in Onli Development in Culture
Decidua

PIF Correlates with Early PIF Prevents Type | Diabetes PIF Reverses

-
Mammalian Embryo E d Mellitus (TIDM) Development by . . .
Development (bovine & murine n Ocr.’ne Preserving Pancreatic Function e Neuroinflammation While
(NOD) Promoting Neural Repair (EAE)

L.
i\

Applying Embryo-Derived
The New York Immune Tolerance to the

" Treatment of Immune
7 Academyof Sciences  picere: Role of PIF

g Genomic and Proteomic B PIF Promotes First Trimester
Investigation of PIF's Impact on Trophoblast Invasion

Human Decidual Cells
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PIF PUBLICATIONS (CONT’'D)

Insight into Prelmplantation Factor
(PIF*) Mechanism for Embryo

-PLOS | one  Protection and Development: Target

Oxidative Stress and Protein
Misfolding (PDI and HSP) through
Essential RIKP Binding Site

Randomized, Double-Blind,

HEPATO LOGY Placebo-Controlled, Single

Ascending Dose Trial of

COMMUNICATIONS Synthetic Prelmplantation

Factor in Autoimmune Hepatitis

( .‘L'] l ]-)C'llh sPIF Promotes Myoblast
F Jed

= : Differentiation and Utrophin
& Disease Expression while Inhibiting
== Fibrosis in Duchenne Muscular
Dystrophy via the H19/miR-
675/let-T and miR-21 Pathways

Oncotarget
Open Acoess Impact Journal

The core sequence of PIF

Preimplantation factor

competes for insulinfamyloid Veterinary Medicine and Science modulates acute inflammatory
in insulin degrading enzyme — = T of equine
potential treatment for endometrium

Alzheimer's disease

FIGO Position paper: How to

T H E L A N C E T stop the Cesarean section

Epidemic

SCIENTIFIC
REPORTS

natureresearch

Synthetic Prelmplantation Factor
(sPIF) induces posttranslational
protein modification and reverses
paralysis in EAE mice

Insight inte Early Pregnancy
Events: The Emerging Role of

the Embryo

Citation: Spineli M, Boucard C, Di Nicuolo F,
Haesler V, Castelani R, Pontecorvi A, etal. (2020)
Synthetic Prelmplantation Factor (sPIF) reduces
inflammation and prevents preterm birth. PLoS
ONE 15(8)- 80232493. hitps-//doi.org/10.1371/
journal pone. 0232433
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DISCLOSURE STATEMENT
Eytan R. Barnea, MD FACOG

Founder Biolncept™

| discovered PIF and dedicate my life to realize its intended potential development from concept to clinics with
the aim and determination to bring PIF to patients. For this, | work for the last 15 years together with a trusted
translational collaborating key opinion leader and commercial translation leader group.

The Prelmplantation Factor (PIF*) is a 15aa ancestral endogenous peptide, evolutionary conserved, which
mediates / regulates / adapts embryo's immunity and acceptance by its mother. It continues to protect the embryo-
maternal interaction throughout viable pregnancy, in sickness and disease. (PIF* Proprietary to Biolncept)

Synthetic PIF (sPIF* proprietary) allows adapting the use PIF’'s modulatory/requlatory features to treat pregnancy
disorders and outside pregnancy to immune and transplant disorders. sPIF's action is addressing the immune
imbalance and transplant acceptance rather than resorting to immune suppression or anti-rejection regimen.

| founded Biolncept, LLC with the mission to open a new, paradigm-shift diagnostic and treatment
platform to regulate immunity, inflammation and transplant acceptance.

Biolncept is ready to enter Phase Il clinical trials, was awarded Fast-Track status by the FDA and received
Orphan Drug Designation(s) (ODD). Phase | first-in-human clinical trial was successfully completed
showing that PIF has high safety margin, no toxicity and no deleterious drug-to-drug interaction.

The Barnea Family Limited Partnership is a substantial investor in Biolncept™ and Jacqueline H Barnea LLD,
Co-founder of Biolncept®R controls its shares.

www.icomi.org

proprietary



N

ICoMl

VIRTUAL

THANK YOU

Statements in this presentation speak only as of the date they are made. Actual results from scientific tests could differ materially from those anticipated and
there is no guarantee that clinical trials will yield results which are commensurate with preclinical testing done to date. Characterizations of the clinical benefits of
products based on the PIF technology for the diagnosis or treatment may prove inaccurate, resulting in the estimated impact of PIF on the market for pregnancy

and immune system diagnostics and therapeutics being overstated.

All information contained in this presentation is for the authorized recipient and intended for the limited purpose of an informational discussion about
Prelmplantation Factor (PIF) and synthetic Prelmplantation Factor (sPIFR).

This presentation does not constitute an offer to sell securities, which will only be made by BiolnceptR authorized persons to qualified persons by delivery, and
acceptance, of a Confidential Private Placement Memorandum and specific documents referenced therein.

proprietary
www.icomi.org
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