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Meosyxvpatika Kottapa tou Ztpwpatog — Mesenchymal Stromal Cells -MSCs

* Etepoyevii¢ TANOUGCUOC N QLLOTIOLNTIKWY OTEAEXLALWV KUTTAPWV

*  Xoapoaktnpilovrtol oo CUYKEKPLUEVEG LOLOTNTEG TL.X.

1. MoAAamAaocLlaouog
2. Awadoponoinon
3. AvoocoppUOuion

* Anopovwvovtal ano diadopeg nnNyES

1. Muelog twv ootwv (0.01- 0.001 %)
2. Autwdng lotog (1-10%)
3. Baptovelog yEAn tou opdaiiov Awpov (1%)
4. ANAeG mNYEG — 080vTIKOG TTOADOG, AUVIOKO LYPO, TAAKOUVTOC K.OL. _
—_ H\.__ __._'ﬂ:‘:‘ AN
*  Kuplapxo xapaktnplotiko anotelei n popdoAoyia voBAdotn EwoVaL artd orTikd pikpookémio (pey£buvon 10x)

Dominici M. et al. Cytotherapy. 2006;8(4):315-7



MATIKA KYTTAPA TOY STPOMATOS -MSCS el

oppodonAoKouvTiokod oipoToe

A.). Friedenstein 1924 -1998

Napatnpnoeig

1. AmnoteAovoav UTtolAUONOHO Twv KUTTAPWV Tou M.O.

(Ztpwua tou M.O.) Npwteg €lkOVEG Twv MSCs
2. AEOetav popdoloyia tvoBAAOTN KoL LKAVOTNTA TTPOOKOAANGNG
3. Auvatotnta dtagopomnoinong MPWTIoTWE OE KOOTEOKUTIAPAN
4,

NopExouv To LIKPOTIEPLBAAAOV TWV APXEVOVWV OLLLLOTIOLNTIKWY KUTTAPWV
PEX ) HiKp pB PXEY H n P Afanasyev B.V. et al. Cellular Therapy and Transplantation,
(A. Maximov 1874 -1928) 2009;1 (3): 35-38
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< MEZEMXYMATIKA KYTTAPA TOY STPOMATOZ -MSCS el 2

Meosyxvpatika Kottapa tou Ztpwpatog — Mesenchymal Stromal Cells -MSCs

* NaAaloTEPEC OVOUOOLEC

1. Meoeyxvpatika Kottapa (Mesenchymal Cells- MCs)
2. NoAvduvapa Meoeyyuvpatika ZteAexiaia Kuttapa (multipotent Mesenchymal Stem Cells- MSCs)

3. Meosgyxvpatika Znpoatodotika Kottapa (Medicinal Signaling Cells -MSCs)

*  Emkpoatouoo ovopooio orjpepo
(Zoupwva ue to teAsutaio optouod tov 2019)

*  Meoseyyvpatika Kottapa tov Ztpwpatog (Mesenchymal Stroma Cells —MSCs)

H teAeutaia ovouacia mpoodblopilet kaAUTepa T MPWTAPXLKA TOUG LOLOTNTA Kol WG €K TOUTOU TO OUVOAO TwV
XOPOAKTNPLOTIKWVY TTOU (PEPOUV.

Viswanathan S, et al. Cytotherapy. 2019;21(10):1019-1024.



TIKA KYTTAPA TOY STPOMATOS -MSCS eddnvikn rpaneza

History and Timeline of Mesenchymal Stem Cell Nomenclature

e Mesenchymal Stem Cells Skeletal Stem Cells HMultipgtent Meseschymal
1988 1999 2002 2010
o s . o o
1970 ? 1991 2000 , m_____’_____l
: . I I
Stromal Stem Cells Mesenchymal Progenitor Cells tlrl:jhﬂﬂhﬂlt-ﬂl“ltpplﬂglﬂ!ml E::? ! Medicinal Signaling Cells 1
(Maureen Owen and colleagues)  James Dennis and colleagues) [Yuehua Jiang and coleagues}  (Amald Caplan) :
—-— o — -I S |

|
v

e Itnpiletan otn napakpvy §pAon Kot avoyevvnTikh tkavotnta twv MSCs

* Agv £XEL TUXEL OUWG KOLVAG OTtOS0XN G IO TNV EMLOTNMOVLIKA KOowotnta

Caplan Al. Transl Med. 2017;6(6):1445-1451



eAdnvikn Tpangza

oppodonAoKouvTiokod oipoToe

ErXYMATIKA KYTTAPA TOY XTPOMATOZ -MSCS

Zopdwva pe tn Aebvi Etaipeia Kuttapikwv Ogpamnelwv
(International Society for Cellular and Gene Therapy — ISCT)

1.

2.

To 2006 amnodidetal o 6pog moAuvduvapa Meosyxvpatika Kottapa
Tou Ztpwparog —Mesenchymal Stromal Cells-MSCs

Kpttiipla MSCs

Ikavotnta npookOAAnong kat popdoloyia tvopAdactn
Avvatotnta Stadoponoinong os

* «OoteokUTTOAPO»

*  «AumokUtTapa»

* «XovépokUttapa»

‘EkPpaon GUYKEKPLHEVWV AVOGOPOLVOTUTILKWY XOLPOLKTNPLOTLKWV
(CD73, CD90, CD105 > 95%, CD34, CD45, HLA-DR < 3%)

It Sty B Clele Trevgy
1T .

ek
il | Tt
]

Cyiocherapy (2006] Yal. &, No. 4, H5-17

Taylor & Francis

Tirvlor BFvrar Gy

POSITION PAPER
Minimal criteria for defining multipotent
mesenchymal stromal cells. The International
Society for Cellular Therapy position statement

M Dominici', K Le Blanc’, 1 Mueller’, 1 Slaper-Cortenbach®, FC Marini’,
DS Krauose®, R] Deans’, A K,mti.rjg’-"r Dj l‘rl:n::l.u:r]:n9 and EM Horwitz'"

! Laborartory of Cell Biofogy and Advanced Cavscer Thernpy. Oweology-Hematmlgy Departwent, Usiverrity of Modema ad Reggro Ewilia, Modena,
Trufy *Cormter for Al wpemmedc Stear Cell Tramaplanturion, Depariment af Lobortory Medicing Karolincka Usiversity Hapiial, Kerolisoka fxriitute,
Seockbolw, Smedew, *Untrerrity Childron’s Herpial, Department of Hemutolegy mud Oweology, Tuckimgen, Germany, *Depariment of Meafical
fmemmnology, UMC Urecd, Urrecbs, the Netherlands, 'f.k‘lnnﬂ'mur af Bloved el Mawrroes Trunsplawe, UT-MD Awderrow Cancer Conter, Homsran,
Tewas, LSA, “Department of Laboratory Medicrue, Yale Untoeny School of Medseine, New Hirven, Commecticur, USA, Atbersyr Iur,, Cleveland,
i, U8, " Departwent of Medtcal Queology aind Hematology Princeee Mrgarer Hospital [ Ontario Cacer fuctitute Tormata, Ormimve, Casitas,
"Comter for Geme Therapy, Tnlane Unfverrity Heali Sciences Cemter, New Orlans, Lumician, USA and ™ Divisionr of Stew Call
Trmmsplawtation aud Experrsental Hematelogy, St Fude Children’s Research Hogpital, Memnpins Teuneoee, USA

Tk considermbly therpentic poteritiol of bams semdispotrnt meronar-
el serwmad colle (MSC) dar generneed murkedly imeeasmg ovterest
in @ wide vaviety of biowedical dirciplives Hoztever: iwcestigators
report stwdies of MSC wsing different wetbods of isolation mud
expapcrivn, avd different approgcher te characterizing the eedls. Thwr &t
ax encrenriagly diffenlr to compare and contrace swdy eatcomes which
buwders progress ar tbe field. To begaw o address thix e, e
Meseandyymal wuwd Tiene Stew Cal Comnisiter of the Intermational
Socicty fir Collnler Therapy propases wmimal crilerin iw define
b MSC, Firre. MSC minsr e plastic-wdberemt mhew munspmed

Dominici M. et al. Cytotherapy. 2006;8(4):315-7

€073 ard CONG, avad dock Exfarerrn l\l'- Cs, 064, OIS e
COIE €O o CIMY and HLA-DR swrnfoce malerwler T,
MEC wrest differentiase to anvoblase adipocyter and chenarmblartr in
viere Wile there criteria =il probeiy reguine modificeton ar mes
nowledge wanfelds, wx bedieve thir minial set of stawdard eriieria will
foster a e wniform charscerrzatmon of MSC and facilitete the
exclwngr of dafa among iNCeEr G,

Keywords.
MBEC stew ealls, adberemt callr immmumadermnne, fiifereresiayfom,



MEZErXYMATIKA KYTTAPA TOY STPQMATOZ -MSCS EAANVIN TRNEZ]

International Soclety

Topdwva pe tn Aebvn Etarpeia Kuttaplkwv Oepamnelwv
(International Society for Cellular and Gene Therapy — ISCT) ) Lﬁ,}}lﬁ*ﬁj

Cytotherapy, 2019; 21: 1019-1024

SHORT COMMUNICATION

* To 2017 SpuETaL N APHOSLA EMLTPOTIH VLA TO XOPOAKTNPLOUO TWV

A H Mesenchymal stem versus stromal cells: International Society for
MSCs gvtoG e ISCT (MSCS Commlttee) Cell & Gene Therapy (ISCT®) Mesenchymal Stromal Cell committee

* To 2019 anodidctat 0 6pog Meosyxupatika Kuttapa tov Faae NIH Public Access

%qb Author Manuscript
Zrpwparog — Mesenchymal Stromal Cells- MSCs et
Published in final edited form as:
% Cytotherapy. 2013 June | 15(6): 641-64¥. doc 10,1016/ jove. 201 3.02.006.
=
z Stromal cells from the adipose tissue-derived stromal vascular
3 fraction and culture expanded adipose tissue-derived stromal/
Mesenchymal Stromal = stem cells: a joint statement of the International Federation for
Cells % Adipose Therapeutics (IFATS) and Science and the International
5 Society for Cellular Therapy (ISCT)

PHILIPPE BOURIN' BRUCE A. BUNNELLZ, LOUIS CASTEILLA? MASSIMO DOMINICI,
ADAM J. KATZS, KEITH L. MARCH®, HEINZ REDL’, J. PETER RUBIN?, KOTARO
YOSHIMURA?, and JEFFREY M. GIMBLE?

CSA21, Toulouse, France

2Center for Stem Cell Research and Regenerative Medicine, Department of Pharmacology,
Tulane University School of Medicine, New Orleans, Louisiana, USA

*Stromalab, UMR UPS/CNRS/EFS 5273, Inserm U1031, Toulouse, France

SLaboratory of Cell Biology and Advanced Cancer Therapies, Department of Medical and Surgical
Sciences for Adults and Children, University Hospital of Modena and Reggio Emilia, Modena,
Italy

Mesenchymal
Stem Celis

i 1oUyny Yd-HIN

Viswanathan S, et al. Cytotherapy. 2019;21(10):1019-1024.



MATIKA KYTTAPA TOY 2TPOMATOZ -MSCS

eAdnvikn Tpangza

oppufonAnKouvTIOKo oipaTog

Awakpion MSCs e Baon tn PoEAgUON TOUG

* MSCs uBpuUikAC MPoEAEUONG
Baptovelog M'EAN, Apviako vypd, MAakouvtog

¢ MSCs amno evAALKOUG LOTOUG

Mueld¢ twv Ootwv, Atmwdng lotog, O80VTIKOG
MNoAdog

Awadopég twv MSCs

* MoAAamAaotactiki Ikavotnta
* lkavotnta dtadopomnoinong

*  AVOOOpPPUOMLOTIKEG I6LOTNTEG
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Merino-Gonzalez C et al. Front Physiol. 2016;9:7:24.
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KYTTAPQN TOY STPOMATOs  Eiilviki 1paneza

Kupieg Edpappoyég twv MSCs

* Avayevvntikn latpkn

' / . B e
* lotopnxowvikn /% : ! 4 7
ing u Liver i N sﬁn_1 o adipose ti . P y s
..I o . ] e ;,-”( -
il '.'._ v engineered tissue
|8 tr..g..}:.uncd’efemj
Negative morkers:
= = Mouse: Human:
Sea-1 Sca-1 €045 €045
CD4d Coad BEGE D4 o34 RESULTS BY YEAR
CD105 D105 Expansion D18 019
MHCT=  MHCP= co11b D11k
Chl4ds o7l Chlic CDilc
o7 MHC I MHC I Pu b Ed gov J
CO%0 co31 C079a =
: X7 508 [} 7 i il
L] \ oo
| v 4K -
Yl £° > R e 2004 2021
Adipocyte Osteoblast Chondrocyte Weuron Myocyte

Fitzsimmons REB, Stem Cells Int. 2018; 19:2018:8031718



IESEFXYMATIKQN KYTTAPQN TOY STPOMATOs  EiliviKi 1pdnezo

Mowa n oxéon twv MSCs [LE TO LVOGOTIOLNTLKO CUCGTNUOL;
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Al MEZET'XYMATIKA KYTTAPA TOY 2TPOMATOZ

MSCs kat Evapén Avoolakng ATtOKpLonG

TNF-o, IFN-y

w Differentiation
¢ Activation

Proliferation
Activation
Cytokine release

Proliferation
Ig release
Chemotaxis

Proliferation

MSCs kot AvocoppuBuion

/' IDO, PGE-2,IL4,

IL-10, TGF- B

IL-4, IL-10

IL-6, HGF, | TGF-3 HGF, IDO,
TGF-f PGE-2, IL-10, NO,
PGE-2 PD-1/PD-L1

TGF-|3 HGF, IL-10,
DO, PGE-2, NO,
PD-HPD-L‘i

hMSCs

%fv){/‘ f ol} =

\@

PGE-2, PD-1/PD-L1, o ek
DO, PGE-2 -B, PGE-2,
e :EGOE % IL-10, HGF,
| CD40L Do

© o ©

Hussein K Salem et al. Stem Cells. 2010;28(3):598-96
Mallis P et al. World J Stem Cells. 2020 Aug 26;12(8):731-751

IL-10, TGF-p

eAdnvikn Tpangza

oppufonAnKouvTIOKo oipaTog



}.'IAKO SYSTHMA KAI MESEFXYMATIKA KYTTAPA TOY STPOMATOS eANvIKN 1paneza

MSCs kot Evapén Avoolakng AltOKpLong

ZUMUETOXN OTLG AELTOUPYLEG TOU AVOCOTIOLNTIKOU GUOTHLOTOG
Emaywyr ThG 0VOOLOKAG OIOKPLONG

1. Exposure to IFNy and 2. Antigen processing 3. CD4+ T cell

exogenous protein and presentation activation
MHC class |l
IENy —~
—0) /7
' @
exogenous MSC
soluble protein costimulation
A

Hussein K Salem et al. Stem Cells. 2010;28(3):598-96



AKO 2Y2THMA KAl MEZEIT'XYMATIKA KYTTAPA TOY XTPOMATOZX

eAANVIKA TpaAngza

oppodonAoKouvTiokod oipoToe

MSCs kot Evapén Avoolakng AltOKpLong

Activated Mesenchymal Stromal
Cells Process and Present Antigens
Regulating Adaptive Immunity

Kayleigh M. van Megen ", Emst-Jan T. van 't Wout ", Julia Lages Motta®?,
Bernice Dekker?, Tatjana Nikolic® and Bart O. Roep '**

' Deparimant of Diabates immunology, Diabefas and Metabolism Assearch instifute af the Beckman Research instifuie of
City of Hope, Duarte, CA, Unifed Siates, * Departmant of immunohaemaiology and Blood Tansfusion, Leidan Linversity
Medical Cantar, Laidon, Netherfanas, ? Federal University of Minas Gerais (LIFMG), Balo Horzonta, Brazil

MSCs Take Up and Process Antigen, but

Do Not Induce T-Cell Proliferation

We further explored whether the immunosuppressive properties
of MSCs could be combined with antigen presentation. For that,
besides HLA class I expression, antigen-presenting cells need
to take up and process antigen (38). We tested the antigen
uptake and processing capacity of MSCs by incubating with
fluorescent quenched Ovalbumin protein (OVA-DQ) that only
emits light once it has been taken up and proteolytically degraded
in the cell. MSCs were able to take up and process OVA-D(Q, as
demonstrated by the detection of a fluorescent signal by both
microscopy (Figure 3A) and flow cytometry (Figure 3B). Next,
to test whether the uptake and processing of an antigen by MSCs
could induce antigen-specific T-cell proliferation, activated MSCs
expressing HLA-DR3 were pulsed with either whole protein
(GADGS) or peptide (GAD65535_15:) and cocultured with HLA-
DR3-restricted GADG6533035;-specific T-cells. Neither whole
protein nor peptide prepulsed HLA-matched M3C-y induced
proliferation of GADA5330 352 specific effector T-cell clones,
whereas prepulsed, HLA-matched DCs did (Figure 3C).

MSCs Immune Phenotype

VISC Markers
CD4s oy
) CDE6
D34 CD105 CDlr  pqpooplew
Chl4 e [mmune Systom Evasion

MHCIE

< J
Msc  SebieFaon®@ o g 8
[TGFR, L6, L-10, MidPs, 10] ’f‘/’_’_ﬁ’\
N = - ! Y ™
e e ) "-.\ ™
r"rf / &} s \\-
- L N wr W W W
Drendritic Cell T Cell Treg Cell BR{ell MWK Cell
Inhibition Proliferstion  Stimulation  Inhibition Inhibition
Imhibation

van Megen KM et al. Front Immunol. 2019;10:694



Al MEZET'XYMATIKA KYTTAPA TOY 2TPOMATOZ

eldnvikn Tpaneza

oppofonAnKouvTIoKod DipoToe

MSCs kot AvocoppuBuion

ZUPETOXN OTLG AELTOUPYLEG TOU AVOCOTIOLNTIKOU GUOTHLOTOG
*  AvooopUOULON UTEPUETPNG OLVOCLAKIG OITOKPLONG

Apeon Enadni- Znpatodotikoi Odoi «Oavatou»
«  TNF-TNF-R

*  FAS-FAS-L
* PD-11

.‘.-l'ﬁ
— -
===
==
activation, proliferation

@ *antibudy production

‘:1','
IL-12 and TNF
;pmducﬂm
antigen presentation
4 IL-10 production

4 differentiation IFN‘—".r plruductinn
JVTNF‘-H. production ~ activation
migration

IFN-y production
J activation, proliferatior
cytolytic activity

f

‘“‘I{

TT reg proliferation

_ IL-4, IL-10 production
—

b

s

)'/'.:-,-

4

Eppeon Emadn- AneAeuBEpwon MPWTEIVIKWY apayovIwy

IvéoAsapivn 2,3 Stofuyevaon —IDO

Nitpko o€u -NO

rkaAektiveg- Galectins

NpootayAavéivn E2- PGE2

HLA-G

AvtipAeypovwderg Kuttapokiveg (IL-1RA, IL-10, IL-11, IL-13)

Hussein K Salem et al. Stem Cells. 2010;28(3):598-96
Mallis P et al. World J Stem Cells. 2020 Aug 26;12(8):731-751



ATIKA KYTTAPA TOY STPOMATOZ AANVIKN Tpaneza

MSCs Kot avoooppUOHLON TWV KUTTAPWYV TNG ELSLKN avooiag

10 @ MSC derived EV ®e e
o .-»" _ @®%e
F Ty o°* D, W .

A T-reg expansion
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— ,
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Negni N et al. Stem Cells. . 2020;38(5):596-05



Al MESEIXYMATIKA KYTTAPA TOY STPOMATOS eAdnvikn Tpaneza

oppofonAnKouvTIoKod DipoToe
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2YZTHMA KAl MEZET'XYMATIKA KYTTAPA TOY 2TPQMATOX

eAANVIKA TpaAngza

oppodonAoKouvTiokod oipoToe

AvocoppuBuion péow ERpeong emadng

Iso}\sap.wn 2.3 8wo§uyevaon -IDO
AvaoToAr] tou petaBoAlopov thg tpuntodpavng o
KUVOUPpEVivN

. Nadon tou KUTTapkol KUKAOU TwV T-KUTTAPpWVY oTh
daon G1

. Anontwon twv T-KUTtdpwv

NpootayAavéivn E2 -PGE2

. AvaoTtéAAeL T napaywyn tov cAMP

. KataotoAl tng mapaywyng tng IL-2 ko IL-2R

. KataotoAn tng ékdppacng tou TCR

. Enidpaocn ota T-kUTTOpa, SevEpLTikd, pokpdaya

. Pawoturuki aAlayn pakpodpaywv and M1 ocs M2

Nutpiko O§U-NO

. MrAokapet th pwodopuliwon tou STATS

. AvaotoAr] tou noAAanAaoctaopou twv T, B
KUTTAPWV KAl TwV HaKpodpaywv

FkaAektivn 4- Galectin 4
. MrAokdpet tov TCR kot BCR twv T Ko B Kuttdpwy
. AvaoTtoAr] Tou TOAAAAQCLOCLOU

MSCs

Kuttapokiveg pe avtipAeypovwdn dpdaon

IL-1Ra, IL-10, IL-13
NpokaAoUV KataoToAR TwV NPo-peEANOVWEWV
KUTTOPOKWVWV LY. IL-1, IL3

Auéntikoi mapayovteg

TGF-B, FGF, VEGF, PDGF, IGF

Napepfaivouv o€ CNUATOSOTIKA LOVOTIATLAL

1.X. TGF-b/SMAS7, NF-kB

E§wkuttapika Kuotidia

Mikpoxkvortiowe — Microvesicles (pey. 0.1 - 1 pm)
EEwodpata — exosomes (ney.0.03-0.1 pm)
Awmooopata — liposomes (ney.0.025-2.5
pm)

RNA
microRNAs
Mpoteiveg
IMentiowo

Mallis P et al. World J Stem Cells. 2020 Aug 26;12(8):731-751



MSCs kot dAAo-avayvwplon

KAI MESET'XYMATIKA KYTTAPA TOY STPOMATOZ EAAnVIKN Tpaneza

oppufonAnKouvTIOKo oipaTog

Mewwpévn AAAo-avayvwpLon Twv aAAOYEVWV XOPNYOUHEVWV
MSCs amno ta KUTTapo Tou 0VOoLoKOU GUCTHLOTOG

* Aev ekdppalouv ta emipaveraka HLA tagng Il

* Aev ekdppalouv ocuvdieyeptika popra (CD40)

* Aev ekdppalouv emikovpka popla (B7-1, B7-2)

A Cell-mediated Direct allorecognition

Donor APC

Daonor cell

Recipient APC

Donor
MHC Recipienmt T cell

Recipient APC
Semi-direct allorecognition

Recipient T cell

Recipient s
ﬁ'&gn Recipient T cell

Recipient APC
Indirect allorecognition

KAwikég MeAéteg yia tn xopriynon MSCs
*  Autdloyn xprion MSCs (200 KAWLKEG HENETEC)
*  AAMoyevig xprion MSCs (252 KALVIKEG HEAETEG)

OepaneutikéG Edappoyég twv MSCs

1.

Autoavooa Noorpata
(r.x. MoAAGRAR ZkAUpnvon katd nAdakag, Nooog touv Kivntikou Neupwva.)

NAoo¢ Tou MOOXEUHOTOG EVAVTIOV TOU ZEVLOTH

Zuyxopnynon twv MSCs otn HETAROOXEVUON TWV APXEYOVWV
OLLLLOTTOLNTLKWV KUTTAPWV

Avoootpomnonotntikd Nooipoata
(r.x. Noipwén COVID-19)

Monguid-Tortajada M, et al. Front Immunol. 2014 Sep 17;5:416
Mallis P et al. World J Stem Cells. 2020 Aug 26;12(8):731-751



MA KAI MESEFXYMATIKA KYTTAPA TOY STPOMATOS AANVIKN Tpaneza

MSCs kot dAAo-avayvwplon

Evepyomnoion twv aAAoyevwv MSCs and to pAsyLovwSeg epEOLopa Activated MSCs Do Not Stimulate
Allo-Reactive T Cells but Enhance
Immunosuppressive Capacity

The lack of HLA-DR expression promotes the immune privileged
state of MSCs (1). This would imply that inducing HLA-DR
EXPERIMENTAL ‘ expression on activated MSCs may cause concerns regarding
HEMATOLOGY increasing exposure to allo-reactive CD4 T-cells. To investigate

this, non-activated or IFNy-activated MSCs (MSC-y) were
ELSEVIER Experimental Hematology 31 (2003) 890-896 cocultured with HLA-mismatched IYmPhBCYtES {FEL]I and T-

cell proliferation was measured using a CFSE-dilution assay. No

* AU&non tng evéokuttapLag Ko e§wkKutTapLlag Ekppoong
twv HLA taéng Il

HLA expression and immunologic properties
of differentiated and undifferentiated mesenchymal stem cells

Katarina Le Blanc*®, Charlotte Tammik®, Kerstin Rosendahl®, Eva Zetterberg®, and Olle Ringdén®®

"Divisian of Clinfeal Immunofogy, "Centre for Ailogensic Stem Cell Transplantation,
and *Dep of Hi legy, Karolinska Insti Huddinge Universiry Hospital, Stockholm, Sweden

(Received 17 January 2003; revised 1 April 2003; accepted 16 April 2003)

Western Blot

— ———

s AcdaleLa Kol AMOTEAECATIKOTNTA TWV
gyxvopevwv aAloyevwv MSCs

HLA DR — -

Le Blanc K et al. Exp Hematol 2003;31(10):890-6



XYMATIKA KYTTAPA TOY STPOMATOS AANVIKN Tpaneza

MSCs kot o8oi xopynong

1. EvéodAiBia éyxuon twv MSCs
2. Torukn xopriynon otn neploxr t¢ PAABnG (r.x. evéooteikn xopriynon)
ATOTEAECHATIKOTEPN EyKaTAOTACH TWV MSCs

AvoooppUBuLoN TWV HaKpodAYwWV TOU

Ev6opAéBLa xopynon =P mayideuon twv MSCs oTOUG MVEULOVEG TIVEUHOVLKOU TIAPEYXULOTOG

' Magnetic targeting of Mesenchymal Stromal Cells |l

; X (MSCs) to lungs
!Vfagnetlc guidance 1. Antorttwon MSCs kat payokuttdpwon amnod ta pokpodaya
improves stem cells’ # (08nyei o allayn tou dpavotinou twv pakpoddywv ané M1
ability to treat oe M2)
occupational lung #
disease 2. Processing bodi -bodi 5 ‘

. g bodies (P-bodies) npogpxopeva ano ta MSCs
3. Tpomomoinon TwV QVOCLOKWY ONoKPpioEWwV TG (UOLKAG
STEM CELLS ) avooiag, KoL QUECH OUCXETION ME TN KOTOOTOAR Twv
TRANSLATIONAL MEDICINE unepevepyonounpévwy Thl Kuttdpwv.

REGENERATIVE
MEDICINE
FOUNDATION

Le Blanc K et al. Exp Hematol 2003;31(10):890-6



eAANVIKN Tpangza

ANOZIAKO 2YZTHMA KAI MEZET'XYMATIKA KYTTAPA TOY 2TPQMATOZX

oppodondakouvniakou aiparoe

& Stem CrLLS

TISSUE-SPECIFIC STEM CELLS

Mesenchymal stromal cells reprogram monocytes
and macrophages with processing bodies

Processing Bodies npogpyopeva arno ta MSCs

1. Opyavidia xwpic pepBpdvn (membrane less organelles)
2. NMepieéxouv RNA, mRNA, miRs
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ANOZIAKO XYETHMA KAl MEZEIXYMATIKA KYTTAPA TOY XTPQMATOZ SAANVIKN TpOnEZe

oppodondakouvniakou aiparoe

Néa npotewopeva poviéAa avocoppuBuiong twv MSCs

®Dayokuttdpwon ano ta pakpodayo
Metadopd twv P-bodies
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SYSTHMA KAl MESEFXYMATIKA KYTTAPA TOY STPOMATOS envIK 1paneza

MecoAapoupevn avocoppuBuion and ta MSCs YriohoyiZetaun 6tL nepinouv 1o 25% twv KAwikwv pehetwv (www. Clinicaltrials.gov)
¢ Kittapa ¢puoikhg avooiog niepthappavouv afloAdynon twv LéLotRtwv twv MSCs
*  Kottapa €81kn¢ avooiag

A&lomoinon Toug oTa VOGHLOTA VOGOAOYLKOU XapaKTRPO

TABLE 1 Current clinical trials of MSCT and derived products for immune-related diseases

No. of clinical trial phases
MSC source Total % Total no. N/A 1 iand 2 2 2and3 3 4 o ,autg::::une
Unspecified 131 66 2 13 21 20 & 3 1 PS”;,'ZS = 3% _others
Bone marrow 358 180 i 55° 62cdets 40" 7 g 0 SLE 2% % . | /&% 1(;?‘/
Adipose tissue 16.9 85 21 40 16 1 4 0 8% ) ’
Umbilical cord 245 122 4° ag L 17 0 1 1 Tlgm S
Umbilical cord blood 28 14 1 5 4 o 0 2 0 ° b
Placenta 10 5 0 1 2 2 0 0 0 ’.':1‘: ~
Amnion 0.4 2 iy 1 0 o 0 o] 0 IBD Pulmonary
Menstrual blood 0.4 2 0 0 2 0 0 0 0 7% inflammation
Dental pulp 0.6 3 0 2 1 0 0 ] 0 25%
Olfactory mucosa 04 2 0 0 2 0 0 0 0 tr:':;::dl:nrt!:::;n’
Gingiva 0.2 1 1 0 0 0 0 0 0 6%
i o2 i # g 1 o 9 2 . HSC L
ESC-MSC 0.4 2 0 1 0 0 0 0 0 transplantation/ 8%
iPSC-MSCR 04 2 0 1 1 0 0 0 0 GVHD 13%
MSC-derived products® 3.2 16 2 3 Fi* 2 2 0 0
Total no. of clinical trial phases 491 20 136 203 97 15 18 7
Total % of clinical trial phases 4.1 277 41.3 19.8 31 3.7 0.4

Notes: “Trial using two sources of MSCs: WJUC and amnion; bededrralg using two sources of MSCs: BM and WJUC; ®Trial using two sources of MSCs:
BM and placenta; "Trial using two sources of M5Cs: BM and adipose; "Trial using two sources of MSCs: BM and cord blood; "'Trials using both the MSC
and its derived products. “Reprogrammed from peripheral blood mononuclear cells. "Exosomes or traphic factors collected from conditioned medium.

Wang LT et al. Stem Cells Transl Med 2021;10(9):1288-1303



Al MEZET'XYMATIKA KYTTAPA TOY 2TPOMATOZ

eAdnvikn Tpangza

oppufonAnKouvTIOKo oipaTog

Inierraiaeal Soxinty Far Collula Thecapy s
.
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Cytatherapy (2009) Vol. 11, No. 5, 505-515
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Mesenchymal stem cells in hematopoietic
stem cell transplantation
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MA KAl MEZET'XYMATIKA KYTTAPA TOY 2TPOMATOZ

eAdnvikn Tpangza

oppufonAnKouvTIOKo oipaTog

STEM CELLS
HUMAN CLINICAL ARTICLE TRANSLATHINAL MESCINE

1.

Phase I clinical trial of intra-bone marrow cotransplantation of 2.

mesenchymal stem cells in cord blood transplantation

TABLE 2 Characteristics of patients and outcomes of cord blood transplantation combined with intra-bone marrow injection of MSCs

Patient no. 1 2 3 4 5
Patient and transplant
Age, years 24 51 45 47 70
Diagnasis MDS5 AML EMKTL AL MDS
Disease status RAEBZ CR2 CR1 CR1 RAEBZ
HCT-CI ] 1 a 1 (1]
Sex. patient/donar M/F M/F MM FiF MM
ABD, patient/donor Alh ASAB AJB AB B/B
DsA Neg Neg Meg Neg Neg
Conditioning CA+CY+THI FlusMel+ivBU Flu+Mel+ivBU CA+CY +TBI Flu+Mel+ivBU
GWHD prophylasds TAC +sMTX TAC +sMTX TAC + sMTX TAC + =MTX TAC +sMTX
Cord blood
TNCs, x 107 kg 2.56 237 185 435 322
CD34 + cells, x lﬂsﬂtg 118 09% 068 074 1.06
HLA matching.
GVH direction 46 446 5/6 4/6 406
HWVG direction 418 446 5/4 a4/ 46
MSCs
Danar relation Wife San Mother Son Son
Dlonor age, 5 25 28 70 20 a2
I M5Cs, = ‘lD’.ﬂcg 143 135 028 17e 047 I
HLA matching
GVH direction 218 38 4/ 3iE /6
HWG direction 376 36 a4 36 4/é
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Goto T et al. Stem Cells Transl Med 2021;10:542-553
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Al MEZET'XYMATIKA KYTTAPA TOY 2TPOMATOZ

eldnvikn Tpaneza

oppudonAaKouyTiakod oipatoe
Xopriynon MSCs og ao0eveig pe GVHD avOeKTIKO 0€ KOPTIKOOTEPOELSH
KaAr avtanokpion Twv acOsvwv HeTd Tt Xopriynon twv MSCs
b
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m w L
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Cetin M et al. Bone Marrow Transplantation 201752, 783-785

Peng Y et al. Leukemia 2015 29, 636—646



Xopnynon MSCs o€ ao0eveic pe acBeveig pe moAAanAn oKApuUVon KATA TAAKOG

KOl VOOO TOU KLVNTLKOU VEUpWVA
KaAr avtanokpion Twv acfsvwv HeTA Th Xoprynon twv MSCs
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EZEMXYMATIKA KYTTAPA TOY 2TPOMATOZ

eldnvikn Tpaneza

oppodondaKouvnakod aiporog
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Petrou et al. Front Neurol 2021 May 31;12:639315



A=IOMNOIHZH TQN ANOzZOPYOMIZTIKQN IAIOTHTQN TQN MSCS 2zE
A2OENEIZ ME 20BAPH ANOIMQ=H COVID-19




ANOZOAOrIKOI MHXANIZEMOI KAI COVID-19

eAdnvikn Tpangza

oppodonAoKouvTiokod oipoToe

Epndavion tou véou Kopwvoiol to AekEpBpLo Tou
2019.

YroB€on: Ano vnaibpia ayopa tng Nouyav octnv
Kiva.

Ovopaoia (Maptiog 2020): Severe Acute
Respiratory Syndrome Coronavirus-2 (SARS-CoV-2)

Naykoopia enimtwon pe kataypadn mToAAwv
TIEPLOTATLKWY Kol VEWV Bavatwyv kabnuepva

MNpooBaAAeL kaw ta U0 pUA
Ovnowotnta < 5%

Eaptatal anod tnv nAkia
(r.X. 3- 11% o€ nAkieg Avw Twv 65 eTWV)

ZoBapa UTOKELMEVA VOoopLaTA
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Ewova 1. Naykoouta eninmtwon tou SARS-CoV-2

Mallis P et al. World J Stem Cells. 2020 Aug 26;12(8):731-751



ANOZOAOlIKOI MHXANIZMOI KAl COVID-19 elAnvIKN Tpaneza

oppodonAnKouvniokos oiparoe

2. ANAMTY=H ZYNAPOMOY AMNEAEYOEPQZHZ
KYTTAPOKINQN

l Tissue Damage

Hyper Inflammation

Replication 7%, N4 N8 R-1p L-17A

'_.'_-. ';,:.-_ PNy, GM-CSF
l Cytokine Storm

LY b -
¥ ¥ w i
@x® x4
v -
° -4 i
Antigen Presentation Cellular Immunity Humoral immunity

ANOIMQ=H COVID-19 KAl ANOZOMNAOOAOrIIKEZ BAABEZ

Awaduyn tng PRRs avayvwplong ( un evepyomnoinon twv TLR 8 kau
TLR9) — pewwpévn napaywyn IFN A/B

MNpoofoAn Twv pakpodpaywv

Ynep-evepyonoinon twv CXCR3+CD4+ T cells, CXCR3+CD8+ T kou
twv CXCR3+ natural killer (NK)

Ynépuetpn napaywyn GAEYHOVWEWV KUTTOPOKLVWV

IL-1B, IL-1RA, IL-7, IL-8, IL-9, GM-CSF, IFN-y, G-CSF, IP10, MCP1,
MIP1, TNF-a

Meiwon twv FOXP3+ T regs o€ cuvSuaopo e tepLEPLKA
Aepdonevia

A Onon GpAEYHOVWEWV KUTTAPWY OTO TIVEUHOVLKO TAPEYXU A

Kataotpodn nveupovikoU entBnAiou- avantuén MVEUOVLKAG
duoyxépelag (ARDS)

Chatterjee SK et al. Front Mol Biosci. 2020 Aug 11;7:196



OrIKOI MHXANIZEMOI KAl COVID-19 sdnvikn Tpdneza

oppufonAnKouvTIOKo oipaTog

YNOAOXEIZ EIZ0A0Y

1. Ymodox£ag Tou PETATPENTIKOU EVIUHOU TNG ayyeLoTevoivng 2- Angiotensin Converting Enzyme 2 (ACE-2)

2. Awpepppavikn mpwteaon oepivng 2 ~-Transmembrane Proteinase Serine-2 (TMPRSS2)

Ewodva 1. Movtelonoinon tou untodoxea ACE2 pe kpuotaAloypadia

Yan R et al. Science. 2020 Mar 27;367(6485):1444-1448



MOI KAI COVID-19 eldnvikn Tpaneza

oppodondaKouvnakod aiporog

®ddon 1. MoAuvon pe SARS-CoV-2 ®ddon 2. Eykataotoon tou Sars-CoV-2
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Harrel CR et al. Anal Cell Pathol (Amst). 2020 Nov 20;2020:1939768



NIZMOI KAl COVID-19 s pinez

a : Genomic and subgenomic RMA (+)

\ Lysosomal \ Genomic replication
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Trends in Immunology

Harrison AG et al. Trends Immunol. 2020 Dec;41(12):1100-1115



ANIZMOI KAl COVID-19

eldnvikn Tpaneza

oppodondaKouvnakod aiporog

KATAZTPOOH

1. ANAINQPIZH TOY SARS-COV-2 KAI

& SARS-Cov-2
ACE2 | IA(E?

Lung

2. ANAMNTY=H ZYNAPOMOY AMNEAEYOEPQZzH2
KYTTAPOKINQN
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Chatterjee SK et al. Front Mol Biosci. 2020 Aug 11;7:19¢




ANOZOAOrIKOI MHXANIZEMOI KAI COVID-19 sdnvikn Tpdneza

oppodonAoKouvTiokod oipoToe

ANOIMQ=H COVID-19 KAl ANOZOMNAOOAOrIIKEZ BAABEZ

* Awduyn ¢ TLR avayvwpiong (TLR 8 ko TLRI) —
MeElwpEvVn tapaywyn IFN A/B

* MpocBoln Twv pakpodpdaywv AR e O % e
i, ': ) 4 :_-I_":III Macrophage =, .
*  Yrep-evepyonoinon twv CXCR3+CD4+ T cells, % Y N : , T i
CXCR3+CD8+ T kat twv CXCR3+ natural killer (NK) = ) | markers
Increased in cxcrg  Cell-free DNA
) ’ . . H L-6 MPO-DMNA
*  Ynéppetpn napaywyn GAEYHOVWSEWV KUTTAPOKLVWV cnwr; TEANES I:':xm 10 ?ﬁii g’;gi; Cit-H3
an f:’""" CCLZ  STATI/Z  ELANE
IFh- COL3
* |IL-1B, IL-1RA, IL-7, IL-8, IL-9, GM-CSF, IFN-y, G-CSF, T'::i”u Cet4
1P10, MCP1, MIP1, TNF-a IL-1B, IL-6
LB, IL-18
GM-CSF

* Meiwon twv FOXP3+ T regs 6€ GUVSUAOHO pE e
nepidpepikn Aepdponevia XL
MIP1

2

a2 \ Cell death
= =
[

o Prodnfianmakony -
eytakine L]

*  AuOnon PpAeypovwdwv KUTTAPWV OTO MVEUHOVLKO
TLOLPEYXV AL

*  Kataotpodn nvevpovikou emBnAiov- avantuén
TIVEUHOVIKAG Suoxépetag (ARDS)

Chatterjee SK et al. Front Mol Biosci. 2020 Aug 11;7:196



) OEPAMEYTIKH ANTIMETQITIZH TOY SARS-COV-2 ik L,

oppodondakouvniakou aiparoe

¥

1. ANTI-IIKOI MAPATONTEZ 2. AIAOOPOI ®APMAKEYTIKOI MAPATONTEZ 3. ANOZOTPONOMNOIHTIKOI MAPATONTEZ
Remdesivir, Lopinavir, Favipiravir Cloroquine, Doxycycline, Colchicine Steroids, IFN-1, Bevacizumab

5. MONOKAQNIKA ANTIZQMATA A THN IL-6
Tocilizumab, Sarilumab

4. ANTIZQMATA NMPOEPXOMENA AMNO
NAAZMA AZOENQN ME AOIMQ=H COVID-19

COVID-19

/ (saRs-cova \

6. EMBOAIAZMOZ 7. MPOHIMENEZ KYTTAPIKEZ OEPANEIEZ
EuBOAlta mRNA, adevoiwv, UKWV pwTeivwv Meosyyvpatika Kottapa, CAR-T Cells

Mallis P et al. World J Stem Cells. 2020 Aug 26;12(8):731-751



MPOHIMENEZ KYTTAPIKEZ OEPANEIEZ
MEZETXYMATIKA KYTTAPA TOY 2TPQMATO2



MEZErXYMATIKA KYTTAPA TOY STPQMATOZX eANvIKN 1paneza

NMOAYAYNAMA ZTEAEXIAIA KYTTAPA MEZOAEPMIKHZ MPOEAEYZHZ

NaAawdtepeg ovopaoieg: Mesenchymal Stem Cells, Medicinal Signalling Cells

TeAeutaia ovopacia (2019): Mesenchymal Stromal Cells

Npotswopeva Kptipla
(oUpdpwva pe tnv Atedvn Etapeia Kuttapikwv Ogpanesiwv — ISCT - 2019)

1. Mopdoloyia lvopAdaotn

2. Ikavotnta Aradopomnoinong
(ooteokuTTOp, AttoKUTTOPO, XOVOpOKUTTOPA)

1. Zuykekpluévog Avooodatvotumog
* CD73, CD90, CD105 > 90%
* CD34, CD45, HLA class Il < 5%

MHIEZ NPOEAEYZHZ TQN MSCs

1. Mueldg twv Ootwv (0.01- 0.001%)
2. Opdaiiog Awpog (Baptoverog MNEAn)

3. Aunwéng lotdg (1% twv AutokuTtTapwv)

4. AMA\eg mnyEG — 060vTIKAG MOADOG, AUVLIAKO UYPO, TTAOKOUVTOG K.OL.

Dominici M. et al. Cytotherapy. 2006;8(4):315-7



2KOMNO2 TH2 MEANETH2

A=IOANOITHZH TQN ANOZOPYOMIZTIKQN IAIOTHTQN TQN MSCs
META ANO AIEFEPZH TOY2 ME OPO NMPOEPXOMENO AMNO
A2OENEIZ ME AOIMQ=H COVID-19



MATIKH lOPEIA ednvikn Tpaneza

ojpuAonAnKouvTIOKDU DipaToe
Epyaotnplo
AvooofBLohoyia 2 :
Puohoylag EAAnvikn Tpanelo
Epeuvntng E.
L4 1 4
AVSpEGKOC OuwpalontAakouvtiakou Aipuatog
Opoi acBeviv Opentkd Méco pe 30% Meogyxupatikd Kottapa In Vitro KuttapokaAhiépyeia MSCs pe M£0060¢ Sandwich
COVID-19 op6 COVID-19 TOU ITPWHOTOG Bpentikd péco 30% COVID-19 Apeon ELISA :.m‘%. =
. 1 2 |
Py -900@ : Y
- . \ c
.- o
. 3 . ’ . G Detection Antibody
- - 1 - . "
-----'---' - - - — 3 1 F 0 4 1 F B 1 _J}} N N N L4 4 3 7 4 47 3 4 4 4 41 4 4 4 4 45 47 53 ] 1]
4 Amd)opstfxa Xpovika Opentik6é Méco ﬁ MSCs O.A A1-2: MSCs O.A. Mocotikonoinon kuttapokwwy IL-1RA, IL-6,
Awotipara, A-MEM o B1-2: MSCs M.O. IL-10 kout IL-13
Acbeveig, n=3, 30% op6 COVID-19
HAwia 70 eTwv 13/{’ :;'gslu MSCs M.O. KuttapokalAtépyeta yio
o b= 12 - 48 wpsg



1. ANOMONQ2H MSCS - NMPOQTAPXIKH KAAAIEPTEIA

MSCs O.A. ANANTY=H KYTTAPQN KPYOKATAWY=H
(1-3 xpovia)

Xapaktnplopog twv MSCs O.A. ko M.O.

(ne Baon ta kprtiipla tng ISCT)

*  Mopdoloyia IvoBAdaotn

* Ikavotnta NoAAanAacioopol

* Ikavotnta Aladopomnoinong (ooteokiTTOPA,
Autokuttapa, xovépokuttapa)

*  Avocodawvotunog MSCs

2. ENEPFTONOIHZH TON MSCS

Opoi acBeviv Opentiko Méoo pe 30% Meoeyyupatikd Kottapa In Vitro KuttapokaAAiépyeia MSCs pe M¢£6060¢ Sandwich
i op6 COVID-19 TOU TTPWUATO Bpentikd péco 30% COVID-19 A ELISA Color Devebopement

COVID-19 P PWHATOG neon ® 5555"‘]

= >y 3 45 47 8 910048 -

> 900 >

+ 4 rate
. ..'_". < B\m
- (j'| Detection Antibody
> ] X X ; y Anad

Capture Antibody
I S -

--------' . - - - - e ——
4 Alad)opstfkd Xpovika Opentikdé Méco m MSCs O.A A1-2: MSCs O.A. Noootikonoinon KuttapoKwvwv IL-1RA, IL-6,
Awcthpara, A-MEM ' o B1-2: MSCs M.O. IL-10 ko IL-13
AcBeveic, n=3, 30% op6 COVID-19
HAwia 70 eviv 1% L-glu MSCs M.O. KuttapokaAAiépyela yia
1% P-S \ 12 - 48 (psg

Mallis P et al. Unpublished Data



EIPAMATIKH MOPEIA e ponez

@%ﬁg EAAnvikn Tpanela Ou@aAikou

Evunoypadn Zuvaiveon Aipatoc

*  AmO tnG UNTEPEG SOTPLEG YL TN dwped tou O.A. MPOG EPEVVNTLKN XPRON.
* Ano toug 60tec M.O. (aoBeveic pe moAAanAn OKAPUVON KoL VOOO TOU KLVNTLKOU
VEUPWVA) LE GKOTIO TN XPrion Twv MSCs yLa EpEUVNTLKO OKOTO.
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KAOOPIZMO2 XAPAKTHPIZTIKQN
MSCS O.A. KAl M.O.



1. Kpuokatapuén MSCs 2. Taxeia Atouén 3. Quyokévtpnon 4. Avartuén In Vitro MSCs
(Kpuokatduén aéprag dpdong -196° C) (Yéatdhoutpo 37° C) (500 g yta 6 mins) (Enwaon otoug 37°C kat 5% CO,)

MSCs O.A. MSCs M.O.
(3" AvakaA.) (3" AvakaA.)

Mallis P et al. Unpublished Data



1. Kpuokatapuén MSCs 2. Taxeia Atouén 3. Quyokévtpnon 4. Avartuén In Vitro MSCs
(Kpuokatduén aéprag dpdong -196° C) (Yéatdhoutpo 37° C) (500 g yta 6 mins) (Enwaon otoug 37°C kat 5% CO,)

MSCs Q.A. MSCs M.O.
(3" Avakod.)

Mallis P et al. Unpublished Data



1. Kpuokatauén MSCs 2. Taxeia AnoYuén 3. Quyokévipnon 4. Avantuén In Vitro MSCs

(Kpuokatdpuén aéplag dpdong-196° C) (YéatdAoutpo 37° C) (500 g yta 6 mins) (Enwaon otoug 37°C kat 5% CO,) MSCs OA i
*  KaAUtepn MOAAQMAOCLOOTIKNA
T Ikavotnta
' l = +  KaAUtepa popdoloyikd
\.- = ' XOPOKTNPLOTIKA
R R
= = | =
MSCs O.A. MSCs M.O.

(3" Avakad.) (3" Avaxeh,)

Mallis P et al. Unpublished Data



1. Kpuokatauén MSCs 2. Taxeia AnoYuén

3. Quyokévipnon
(Kpuokatapugn aéplag daong -196° C) (YéatdAoutpo 37°C)

(500 g yta 6 mins)

4. Avantuén In Vitro MSCs

MSCs O.A, MSCs M.O.
(Enwaon otoug 37°C kaw 5% CO,) (3 Averkh ) (3 Avaxah) MSCs O.A.

*  KaAUtepn moAamAQoLaoTIKA

Ikavotnta
. *  KoaAUtepa popdoloyikd
= \ - . XOPOKTNPLOTIKA
| J P ____' _’ o |
NOIOTIKOX EAETXOX MSCS O.A. KAI M.O.
1. AIAQOPONOIHZH IE «OITEOKYTTAPA», « AINOKYTTAPA» KAl «kX XONAPOKYTTAPA» 2. AOKIMAZIA ANAMTY=H> ANOIKION
Faildp e se ik Ty 29 anpabud viia 24 woeg, HOVILOROInOT,
e diagopanolnam ae -
mrﬁmmmum-;:m ':;mu oo - . QWG {E GI&MST KAl TADETHONE O [l LINSOIRETID
- .

fi -

= 000 = -

O -4+ ] e T 000000 ﬁ — &
L e - > 000000 =
#0cteonlTIOns sAtmonltToipas €XovépoxUtTapar
Afllzarin Red § Ol Red Alcian Blue

%

MSCs
Q.A. O.A. '
[rowwarvars | Avémugn
- Anowwwv MSCs
. & ‘\ e\ N Mscs
Mlol t ‘
S e N 1 L5 ;

Mallis P et al. Unpublished Data



1. Kpuokatauén MSCs 2. Taxeia AnoYuén 3. Quyokévipnon

4. Avantuén In Vitro MSCs
(Kpuokatapugn aéplag daong -196° C) (YéatdAoutpo 37°C) (500 g yta 6 mins)

NOIOTIKOZ EAErXO2 MSCS O.A. KAI M.O.

1. AIAQOPONOIHIH SE «OXTEOKYTTAPA», « AIMOKYTTAPA» KAl «XXONAPOKYTTAPA»

QR irintert-rp R i WS
[ ]
_.'::;"'I Y 1@ : \ ‘a.é_ — ™
l @eo fronee ==
«#0greoKlTIOpNs sAwmorUTrapas «XovBpoxitTapan
Allzarin Red § ol Red Alcian Blue

s

MSCs
Q.A.

MSCs
Mlol

MSCs O.A, MSCs M.O.
(Enwaon otoug 37°C kaw 5% CO,) (3 Avaxah.) (3 Avaxah) MSCs O.A.

*  KaAUtepn moAamAQoLaoTIKA

: Ikavotnta
T *  KaAUtepa popdoloyikd
;}"%L L XAPAKTNPLOTIKA

B

3. MOPIAKOZ EAETXOZ lNA AEIKTEX MOAYAYNAMIKOTHTAX

AZIOAOTHZH AEIKTN MOAYAYNAMIKOTHTAZ MEZQ AIEZATQIHZ PCR
KAl HAEKTPO®OPHZHZ XE MHKTQMA ATAPOZHX

MSCs O.A.

B

OCT4 SN2 MANGG  GAPDY AIKTYO NOAYAYNAMIKOTHTAZ
Autoregulatory Loop

(

MSCs
O.A.

ocT-4 Sax2  NANOG  GAPDH

NANOG
MSCs

M.O.

Mallis P et al. Unpublished Data



NOIOTIKOZ EAErXO2 MSCS O.A. KAI M.O.
4. ANOZODAINOTYMIKO3 XAPAKTHPISMO3 MSCS O.A. KAl M.O. ME KYTTAPOMETPIA POHS

MSCs O.A. (n=6)
Aseikteg MSCs (Kput. ISCT) > 90%

MoAU-TtapAMETPIKE) avAAuon aglomolwvtag NAVEA 17 HOVOKAWVIKWY OVILOWHATWVY
(Hellenic Cord Blood BanK MSCs Immunophenotyping Protocol)

Aldkplon petagy

«  MSCs (0.A., M.O., A.L)

e Apxéyovwv Awpomotntikwy Kuttapwv (AAK)

*  Kuttdpwv Tou avoo. Zuotipatog (pakpodaywy, T kat B kuttdpwv)
*  Ev60BNALOKWY KUTTAPWY

*  IvoBhaotwv

o e
, . [
MéyeBoc — Kokkiwon | CD73 (99 %) CD90- CD105 (96 %) : CD340 (97 %) CDA45 (0.01%) HLA-ABC (94 %) - CD3 (0.12 %) CD15 (0.04%)
MSCs : Agiktne «MoAvbuv».  Audkpion amd AAK HLA-DR (0.01%) Awk. ar. T kutrapa Adk. art. (voBAdoTeg
- I " b 1 - 1 - ' - I b
: 1 ‘;2‘ J | {:?3‘3 Hf AL '}g ; .
= I - - 1 -
1, :
I~ 11 K
E-- Urnctiriend MISCs | !_' I :
L | 1
[
[
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I

MSCs M.O. (n=6)

Agikteg MSCs (Kput. ISCT) > 90%

t

e e el e e e

MéyeB06 — Kokkiwan : CD73 (90 %) CD90- CD105 (90 %) : CD340 (82 %) CD45 (0.16%) HLA-ABC (88 ‘{«:)—
MSCs I I Aeiktng «MOAUSUV».  Audkpion ané AAK HLA-DR (0.12%)
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NOIOTIKOZ EAErXO2 MSCS O.A. KAI M.O.

AIATPAMMATA (t-distributed Stochastic Neighbor Embedding — t-SNE)

XapnAn ‘Exepaon [

MSCs O.A. (n=6)

) B IO T

CD90

W YunAn Exgpaon

W BT

L Bk R

CD105

O.A. VS M.O.
IXETLKA OUOLOYEVHG TTANBUOUOG OTEAEXLALWY KUTTAPWV.
ExkmAnpwon kpunpiwv ISCT-MSC Committee (nopdoloyia

woPBAdotn, Stadopomnoinon, > 90% CD73, CDO kal CD105, <3%
CD34, CD45, HLA-DR

V]
1

) B IO T

Mallis P et al. Unpublished Data



ENEPITOMOIH2H MSCs ME TH
XPH2H OPOY COVID-19



Ol asbevy it oo Qo O.A. VS M.O

6@6 — i —> — ::: — * KaAutepn moAAamAQCLAOTIKA LKavoTnTa Twv MSCs O.A.
_ - _ HETA TNV anouén
et AN s i e - « KahUtepa enineda {wtkdtntac twv MSCs O.A.
Hler 70 emiv 1% L-gh KumroporedALEpyELa yua
RS 1248 iapeg
MSCs O.A. MSCs M.O.

MPIN THN PO2OHKH OPOY COVID-19 META THN HPQZOHKH OPOY COVID-19
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Hhider 70 Ty 1% Lghs MSCs IO, KuTapokcdALEpyena yia
1HES \ 12— 48 dpeg
Méye0og — Kokkiwon Méye0og — Kokkiwaon CD73 (98 %) CD90- CD105 (98 %) CD90 (ns) CD105 (ns)
AIETEPMENQN MSCs O.A. MH AIETEPMENQN MSCs O.A. AIETEPMENQN MSCS O.A. AIETEPMENQN MSCs O.A. AIETEPM VS MH AIETEPM. AIETEPM VS MH AIETEPM.
- - " : [ aerepm mscs [ asererm mscs
o ] - [ mk arerepm mscs [ mm aierepm
i - UNSW;;? MSCs i__ Unstained MSCs i o
. : 100,0 i
-. l‘- w LLELALILLL T rrrTm LELELE RLLL T T T LLILELRLL T T Tm LENLELE LL) LELILE LLLL
® i I " " W
FL1-H :: COQO FTC FL3-H :: CD1 C5 PERCP
MéyeBog — Kokkiwon MéyeBog — Kokkiwon CD73 (91 %) CD90- CD105 (89 %) CD90 (ns) CD105 (ns)
AIETEPMENQN MSCs M.O. MH AIEFEPMENQN MSCs M.O. AIETEPMENQN MSCS M.O. AIETEPMENQN MSCs OA. AIETEPM VS MH AIETEPM. AIETEPM VS MH AIETEPM.
. " ] - o b [ aerepm mscs [ aterern miscs
o o - [ mH aierepm mscs [ mr aiererm
" COB-CT5
856
B g- ! - ¥ -
E . . { cOo73 APC L
LI . ST s, B ] . Unstined MSCs <J - w3 ]
e 250 : iR 85,2 il
ey
‘a fo%3
‘5 51 aa
E-; kS e e T




Dpfms‘:m Wswckgiﬁﬁsm M(u:'x:mnf:g:mpq nvitro ‘"ﬁm&'\m?'“ mm&;::kh e OJ\. VS M_o_
e | B S8 G : i = / / .
—» Ii — — 200 . * MeyaAutepn kokkiwon twv dleyeppevwv MSCs O.A.
- . S s * Noapopola TocooTtd EkPpacn OAWV TWV UTIOAOLTWV
4 mwﬁmm m";“s Mége % MSEs DAL AT MSLE (LA MOTOTIKOMDINGT KUTTTpoRUAN IL-1RA, 115, A
. e ciniiis 12imsce M0, 0113 Sewtwyv (CD73, CD90 kat CD105).
Hhider 70 Ty 1% Lghs MSCs IO, KuTapokcdALEpyena yia
1HES \ 12— 48 dpeg
Méye0og — Kokkiwon Méye0og — Kokkiwaon CD73 (98 %) CD90- CD105 (98 %) CD90 (ns) CD105 (ns)
AIETEPMENQN MSCs O.A. MH AIETEPMENQN MSCs O.A. AIETEPMENQN MSCS O.A. AIETEPMENQN MSCs O.A. AIETEPM VS MH AIETEPM. AIETEPM VS MH AIETEPM.
- - " : [ aerepm mscs [ asererm mscs
o ] - [ mk arerepm mscs [ mm aierepm
i - UNSW;;? MSCs i__ Unstained MSCs i o
. : 100,0 i
-. l‘- w LLELALILLL T rrrTm LELELE RLLL T T T LLILELRLL T T Tm LENLELE LL) LELILE LLLL
® i I " " W
FL1-H :: COQO FTC FL3-H :: CD1 C5 PERCP
MéyeBog — Kokkiwon MéyeBog — Kokkiwon CD73 (91 %) CD90- CD105 (89 %) CD90 (ns) CD105 (ns)
AIETEPMENQN MSCs M.O. MH AIEFEPMENQN MSCs M.O. AIETEPMENQN MSCS M.O. AIETEPMENQN MSCs OA. AIETEPM VS MH AIETEPM. AIETEPM VS MH AIETEPM.
. " ] - o b [ aerepm mscs [ aterern miscs
o o - [ mH aierepm mscs [ mr aiererm
" COB-CT5
856
B g- ! - ¥ -
E . . { cOo73 APC L
LI . ST s, B ] . Unstined MSCs <J - w3 ]
e 250 : iR 85,2 il
ey
‘a fo%3
‘5 51 aa
E-; kS e e T




Dpol asBevin eps:mm'd Mémo pe 30% Meceyyupamrd KiTiapa in ¥Vitro K\mzopnlxmuéppsu MISCs e
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) 12— 48 peg

MéyeBog — Kokkiwon
AIETEPMENQN MSCs O.A.

Méye0og — Kokkiwaon
MH AIETEPMENQN MSCs O.A.

ooy A —— |

o e e o o o e e o e

UNSTNQI;I?D MSCs i-_ Unstained MSCs
. 100,0
.
E
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MéyeBog — Kokkiwon
MH AIETEPMENQN MSCs M.O.

T = = '3 '3 &

S

I
: Méye00o¢ — Kokkiwon I
| AIETEPMENON MSCsM.O. |
I - l
1 1
1 1
I = 1
: 1
I
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1 I
Ig - . UNMSTAMNED MSCs 1
1 o . 350 1
1 1
1 1
1 1
1 1
I I
I I
1

Unstained MSCs
: BE 2

MEBoGog Sandwich
Bpean ELISA ey

O.A. VS M.O.

* MeyaAutepn Kokkiwon twv dleyepeppévwyv MSCs O.A.

* Noapopola mocooTtd EkPpacn OAWV TWV UTIOAOLTTWV
Sewktwv (CD73, CD90 kat CD105).

MaFOTKGNDINGT KUTTapoRUNN IL-1RA, IL-6,
IL-10 o IL-13

m; il  NEMATOLOGY
e HLA-DR expression in clinical-grade bone ®

HLA expression and immunologic properties marrow-derived mu'tipotent mesenchyma| e
of differentiated and undifferentiated mesenchymal stem cells =

) s . . A stromal cells: a two-site study

Katarina Le Blanc™’, Charlone Tammik", Kerstin Rosendahl, Eva Zetterberg®, and Olle Ringdén®

f At

(Recivad 17 Jesuary 2K

o | April 2001; socepeal 16 Aprl 2000

HLA-DR expression in BM-MSC

Using flow cytometry, we found thalt undifferentiated
MSC express intermediate levels of HLA class 1. Although
HLA class 11 could be demonstrated intracellularly using
Western blot on whole-cell lysates. it was not expressed on
the cell surface. In coculture experiments, MSC [ailed lo
elicit proliferation of allogeneic lymphocytes. When undif-
ferentiated MSC were exposed to IFEN-y, more than 90%
of the MSC expressed HLA class 1. However, despite [FN-
v-induced expression of HLA class [1, MSC were unable 1o
stimulate T cells.

H ékBeon twv MSCs o dpAeypovwdeg epéBlopa ribavotata pokaAet
avénon ¢ evbokuttaplag Ekppaong Twv HLA taéng i

Le Blanc et al. Exp Hematol. 2003 Oct;31(10):890-6.
Grau-Vorster M, et al. Stem Cell Res Ther. 2019 Jun 13;10(1):164.



MEAETH THZ ENAOKYTTAPIAZ EKDPAZHZ TOY HLA-DR ZE AIETEPMENA
KAl MH MSCs O.A KAI M.O. MEZQ KYTTAPOMETPIAZ POHZ

Méye0og — Kokkiwaon
AIETEPMENQN MSCs O.A.

UNSTAINED MSCs
924

i - Unstained MSCs

Méye0og — Kokkiwaon
MH AIETEPMENQN MSCs O.A.

100,0

Méye00o¢ — Kokkiwon
AIETEPMENQN MSCs M.O.

MéyeBog — Kokkiwon
MH AIETEPMENQN MSCs M.O.

- UMSTAMNED M3Cs
a5,

Unstained M5Cs
) 85,2

HLA-DR (0.38 %)

MH AIETEPMENQN MSCs O.A.

i - HLA-DR PCS

7]

HLA-DR (0.87 %)
MH AIETEPMENQN MSCs M.O.

- HLA-DR PCD
E 0.87

O.A. VS M.O.

* A0U&non tng evbokuttaplag ékppaong tou HLA-DR ota
Sleyeppéva MSCs Twv 2 mnywv.

* Auénon tn €kppaong katd 53% ota deyeppueva MSCs tou
M.O. o€ cuykplon pe ta MSCs tou O.A.

HLA-DR (4.29 %)

AIETEPMENQN MSCs O.A.

HLA-DR PC5
429

HLA-DR (6.58 %)
AIETEPMENQN MSCs M.O.

HLA-DR PCS

HLA-DR (4.29 %)
AIETEPM O.A. VS AIETEPM M.O.

[ mscs 0.A.
1 mscs m.o.

1 10! I T 10
FL3-H :: HLA-D® PCS

Mallis P et al. Unpublished Data



NOIOTIKOZ EAErXO2 MSCS O.A. KAI M.O.

MSCs O.A. (n=6)

MéyeBog — Kokkiwon

MSCs
="
-
-
; --. Unstained MSCs
; 100,0
-

£ s
B e

MSCs M.O. (n=6)

MéyeBog — Kokkiwon

MSCs
-
-
-
§ _ . - .. Unstained M3Cs
- B g . 36‘2

CD90- CD105 (96 %)
a1 T @
0,22 965
o
. ] CD90 - CD10
g 954
B |
w’.
Q4 @3
0,32 294
-
o ! ) o o
CD90- CD105 (89 %)
T T @
4,83 SRR\
2]  coso-cotos :
] 85,2
B
%.a-
5 4
1’
las
5,56 272
[ e
au w w w o*

(wteykpiveg alpl)

O.A. VS M.O.
* MeyalUtepn €kppacn SELKTWY TIOAU-SUVAULKOTNTAG

* MeyaAutepn Ekdppaon MPWTEIVWY IPOOKOAANONG

CD340
O.N. 97 % VS M.O. 82 %

CD29
O.N. 98 % VS M.O. 88 %

[] mscs m.o.
[ mscs 0.A.

10° 10! 10 10

FLA-H | COM0 EBTO0

'

[ mscs m.o.
1 mscs 0.A.

Mallis P et al. Unpublished Data




A=IONOITH2H ANO2OPYOMIZTIKQN
IAIOTHTQN
MSCS O.A. KAl M.O.



Dp.?.f.uaﬁ:?;m eps::?cngigz_?;sws Mecsﬁmkf:g:wpu nvitro Ku%&ﬁ;‘::ﬂw Mémﬁar::kh e 0_ A. VS M_o_
—> li — — [ —p “';’)lw * KaAUtepn avtanokpion twv MSCs O.A.
- a8 ‘= , , AR
: . S e * YYnAOTEPQ TOCOOTA KUTTAPOKIVWVY UETA oo 12 wpeG.
A 8iniiop sk porks Epeituni Méco A Msc oA Al-FzMSS (LA NIGTFOTIKOTDINGT KUTTXPOoRIAN IL-1RA, IL-5,
Alw\ﬂ}umu. Ahn r’ B1-2: M5C: M.O. IL-10 Kou IL-13
AoBcveig, n=3, 30% opd COVID-15
HMxlo 70 swow 1% L-ghu MS5C5 MO, KuTnopono AL pyELT yua
1HES \ 12— 48 dpeg
Moootwkomnoinon oto Yrnepkeipevo tng KaAALEpyeLag
MSCs n=3 /v NAPAIQrH KYTTAPOKINQN META ANO 12 QPE2
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Opol asBeviy Bpemmed Méoo pe 30% Meceyyupamrd KiTiapa
covInAg =ph COVID-19 1ou Erpeipuiorg
4 MOGOPETLRE KROVIRE Bpemmixd Méss -
LT A MEM B Mscon
AoBcveis, n=3, 30% opd COVID-13

Hido 70 sy

1% Lghs
1%

l\ M5Cs MO,

Moootwkomoinon oto Yrnepkeipevo tng KoAAEpyeLlag

MSCs n=3 / mtnyn

IL1Ra {pg/ml)

in Vitro KuTRepokoAALE pyets MSCS jLe

Bpcrmud pdon 20% COVID 18

-

MéBodo Sandwich
Bpean ELISA

—— — - —
AlFnasE (LA
B1-2: M5C: M.O.

KuTroporeALEpyera i
12— 48 dpeg

NAPATQrH

MoFOTIKOTOINGT KUTTEPORUAN IL-1RA, IL-6.
IL-10 s IL-13

O.A. VS M.O.

* KaAUtepn avtanokplon twv MSCs O.A.

e ALoTpNON TWV EMUMTES WV TWV TOPOYOUEVWV KUTTOPOKIVWV
HETA amo 24 wpeC.
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-—— -y
*

e

Minl

1200+ == 1507 o o o
1 o | ! I 250
1000, : o |
I 200
1 = ~ 150
g :
! hut I o 100
4004 = 50-| : —T— E
2001 : : : = T 50
| R 1 |—$—| Baad
5 '% T I T T T
0 i HC_I timl  EM Stim  UC Control  EM Control l uc Stim.: BM Stim UG Control BM Conrol o
.
— o o o e 150
12004 F= =S === o201 1 I = STIMULATED 250+
: = I = STIMULATED peaose : = CONTROL 200
- I 1 £ CONTROL o~ | " — 200-
£ I : £ 100 ! =
@ = ~ 150-
R : [ 2 : 2
] I - n=3J55 T
% I 1 g 5o 1 - e 108+
= I I 1 =
1 1 i 50
I 1
0
ucmscs BM MSCs T Ucmscs | BM MSCs

| I |

T
uc stim |

nedag

BM Stim  UC Control BM Contral

= STIMULATED
3 CONTROL

BM MSCs

IL13 {pg /ml)

IL 13 (pg /ml)

250-
=1
-1
200- I
I _"lo 1
150-: -~ 1
1 | O]
100+ |
T W vy
501 I £ |+
i |
ol 11 r r
LUWI-I. BM Stim UC Control BM Control
250+ : | = STIMULATED
| e | = CONTROL
200 | 1
I 1 005
150 | I
I |
1004 | :
1
I |
504 | 1
I 1
o 1
A BM MSCs

Mallis P et al. Unpublished Data



skl gyl e e e s O.A. VS M.O.
HEE — an — e — 208 * Mapoépota avramokplon Twv MSCs O.A. kot tou M.O.
AA 1L S o S0
v ¥ Ll -
= T N s e « Metd and 12 wpeg
Vo, 3 30% opd COVID-15 .
HMxdo 70 v :_::_‘ih \ e -
) 12 -d8 dpeg

NAPATQrH MEZONABHTQN META AMNO 12 QPE2

1500+ 1500+
p < 0.001 0 < 0.001 o < 0.001 p < 0.001 = Unstimulated MSCs

% T e — — E Stimulated MSCs
= £ 1000 e
o ~
= o
= e
: G 500
o i
& 2

WJ-MSCs BM-MSCs WJ-MSCs BM-MSCs
1500 1500 - 2000+
_ p < 0.001 0.001
E L = p< iy = b < 0.001 b < 0.001 15004 n < 0007 p <007
= 1000+ £ 0004 E
(o)) ()] —
f,- z"- 2 1000
. [T
g 500 O 500- 8
o w = 500
W.J-MSCs BM-MSCs 0 0-
WJ-MSCs BM-MSCs WJ-MSCs BM-MSCs
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Bpemmed Méoo pe 30%

COVIN-AS =pb COVID-19
Wl T —> = —p
vV T .

2 MOPOPETIRE XPOVIKE Opemuxd Méss
Ancsrmigroerer, A MEM
ApBeveig, n=3, 30% opd COVID-13
Fhudo 70 emiiv 1% Lygly

1%
1500+

=

= p <0001

~ 1000

o

Q.

~

-

o

L

(]

=

PDGF (pg / ml)

1000 -

WJ-MSCs

B < 0.001

WJ-MSCs

in itro KoTiopokoAALE pyew MSCS jLe

Meceyupomd KiTopo o
wou Epeipaog Bpcrmud pdon 20% COVID 18
- - i ' I
= - —'

% OO
e e . e o
* MSCs OA. AT MSLE (LA

BL-2:MSC: M.O.
MSCs LD, KuTnapoRahALe) v
12— 48 dpeg

B < 0.001

BM-MSCs

BM-MSCs

* Meta ano 24 wpeg

O.A. VS M.O.

* Mapopola avramnokplon twv MSCs O.A. kat tou M.O.

NAPATQI'H MEZONABHTQN META ANO 24 QPE2

FGF (pg / ml)

VEGFA (pg / ml)

1000+

800

600

400+

2004

1000+

p=0.05
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p=002
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IDO (pg / ml)
2 =
< <

= Unstimulated MSCs
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NOzOTIKOMNOIHzZH BIOMOPIQN

Nonstructural proteins (nsp) Structural and accessory proteing

IL-1RA
E IL-6
IL-10
IL-13
TGF-B1
FGF
VEGF-A
| N J P ] il I e N PDGF-AA/ BB
SRS E SiIZiSigiSigisigicigicigicigicieicie e 2 dy c IDO
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Opol asevin Bpemmed Méoo pe 30% Meceyyupamrd KiTiapa in Witro KuTtopokahALEpyens MSCs jLe MEBaSac Sandwich

COVINAG apd COVID-19 wou Erpdipaiog Bpormxd pcon 30% COVID 18 Apeam ELISA ":.’“:,;_ O-I\- VS M.O.
— l—. — 5 9E8 s * Exkdpaon tou HLA-G1 amnd ta MSCs tou O.A. kat tou M.O.
' e  AvtiBeta to HLA-G5 kat G7 ekdpdlovtal povo amd ta
4 nlumﬁ“i:mld ?;':MM Mége AW Mscs 0A AL MSLE (LA MOTOTIKOMDINGT, KUTTOpoRUAY IL-1RA, IL-5,
AuBrv:ii.n:!, g I B1-2: MSCE M.O. 1L-10 ke 1L-13 MSCS TOU O_A_
HMxlo 70 swow 1:: Lghu MS5C5 MO, KuTnoponohALE Dy LT v
1HES '\ 12— 48 dpeg
> P 3 3 3
T 3 g 28 2
HLA-G1 HLA-G5 HLA-G7 GAPDH

Unstim Stm Unstim Stim Unstim Stim  Unstim  Stim

mEm E[
- — Fn % % HLA-G
woses L1 KK B ie=—
DG & e & e - —

CpG Island (start=+600, end=+2030)

ISRE

Region | Region Il
(473 bp) (441 bp)
19 CpGs 43 CpGs

Unstimulated WJ-MSCs  Stimulated WJ-MSCs Unstimulated BM-MSCs  Stimulated BM-MSCs

HLA-G / DAPI
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MEZONABOYMENH ANOzZOPYOMIZH TQN MSCS ZE MAKPO®OATA NEPIDEPIKOY AIMATOZ

ANO AZOENEIZ ME AOIMQZ=H COVID-19 KYTTAPOKAAAIEPTEIA

EMEZHZ ENMADQHZ

LK

ANOIOPYOMIZH MEZQ Kuttapopetpia Porig
. AMEZHZ ENAQHX _—
. EMMEZHZ ENAQHZ -

i >
I
I
1
: XapaKTnPLopnog Twv
. A PBMCs
Maxkpodaya MNepipepikov Aipatog

AcBevwv pe Nolpwén COVID-19 CD45+, CD14+, HLA-DR+ )

3

|

+ b
g 1.,
Es‘l‘i ]
7 N
S N
/ \ & 20 g HLAOR
4 N
V4 \
A ANOZOPYOMIZH
KYTTAPOKAAAIEPTEIA KYTTAPOKAAAIEPTEIA
~ EMEZHIEMAQH: AMESHS EMAQHSE 1. KataotoAr evepyonounuévwy T kot B Kuttdpwv

= = 2. KoataotoAf evepyornotnpévwv NK
3. AM\ayn ¢awotimnouv pakpopdaywv ané M1 ocs M2

KYPIOI PYOMIZTEZ

1. Znuatodotikd povordria Oavdtou (TNF, FAS-FASL, PD/ PD-L1)
2. Nopaywyn pUBULOTIKWY popiwv
* IDO, NO, PGE2, HLA-G, TGF-B1, HGF, Galectins

Mallis P et al. Unpublished Data



MEZONABOYMENH ANOZOPYOMIZH TQN MSCS 2E MAKPO®ATA MNMEPIDEPIKOY AIMATOZ
ANO AZOENEIZ ME AOIMQ=H COVID-19

ANOZOPYOMIZH MEZQ AIAQOPONOIHZH TON MONOMYPHNQN MEPIQEPEIKOY AIMATOZ
*  EMMEZHZ ENADHZ *  Awadoponoinon napouvcia GM-CSF yia 9 nuépeg
*  [poacBnkn Sieyepuévwv MSCs

KYTTAPOKANNIFPIFIA
EMEZHZ ENADHE
s Ml

MECe Meip iyt Meprdpe pueod Alpcrog [
ON /MO, AcBeviov e Aolpwén COVID-19

+ PR T

A Macrophages and WI-MSCs Macropheges and BM-MSCs B

i 3

Cﬁalh
[ ] M1 Macrophages

MeTd anod 9 nuépeg

Count

Count

[] M2 Macrophages

Kuttapopetpia Porig

Mallis P et al. Unpublished Data



MEZONABOYMENH ANOzZOPYOMIZH TQN MSCS ZE MONONYPHNA NEPIDEPIKOY AIMATOZ
ANO AZOENEIZ ME AOIMQ=H COVID-19

ANOZOPYOMIZH MEZQ
*  AMEZHZ ENAQHZ

KYTTAPOKAANICPICIA Kunapoustpia Por'lc
AMEZHE EMAMHI
MECs Memcpddéva Nepache pueod Alpcmog = P
ON /MO, AcBeviov e Aolpwén COVID-19 _1
MeTd arnod 9 nuépeg

PBMCs and WJ-MSCs PBMCs and BM-MSCs

w' e

1g An gngi]mtou p.nxakuou p.sta tpodm“g touq OLLVOTUTIOU TWV

-paKpodaywe
2. -AvOGOAQYLKOL HES X-KUTTAPOKLVES, augnTL
3. giﬁ)%vi::t EC) mI:“mPhaseSmd BM mﬁg D163
AR

e c[;4 o
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H noapaywyn Twv avocoAOyLKWV LETABOALTWV

1) Avti-dpAsypovwdwv Kuttapokvwy (IL-1RA, IL-6, IL10 kat IL13)
2) Auvéntkwv napayoviwv (TGF-B1, VEGF, FGF kat PDGF
3) Avoocoppubuiotikwv tapayoviwv (IDO)

AvoooppUBLLON TWV UTEP-EVEPYOTIOLNHEVWV KUTTAPLKWV
nAnOuouwv

1) Kuttdpwv tng puoikng avooiog (Lakpoddya, SevEpLTKA
KUTTapO)

2)  Kuttapwv tng edkng avooiag (CD4, CD8 T kuttapa, kot B-
KUTTapO

AvoGOAOYLKOG MNXOVLOHOG

1) KataotoAn tng IL-1 ko Tou onpatodotikol povomnatioy NF-kB
(odnyel oe anontwon evepyononpéva T ko B kuttapay)

2) @aivetau eniong ot n IL-1Ra Asttoupyei o€ cuvSLaopHO pe Tty IL-10
(mrpow0Oei tnv Th2 andvinon ko avaoctéAAet tn Thl)

3) EmutelAeital KataotoAn tng £KKpLlong tovu TNF-a ko tng IL-1

4) H aAAnAenidpaon tng IL-13 —IL13R odnyei o€ evepyonoinon twv
Th2 anokpicswv
(evepyomoion tou onpoatodotikol povornatiol JAK/STAT1/STAT6)

5) Emniong mpowOsitan n aAAayn tou ¢pavotimMou Twv HaKPohaywv
ané M1 os M2

6) Ouavuéntikol TOPAYOVTEG EMIONG EUMTAEKOVTOL EVEPYA Kol
eNnPeAlouV BETIKA TLG TOPATIAVW OIOKPPLOELG
(onuatodotikd povondtt TGF-B/ SMAD3 nipokaAei KtaoToAR Tou
roAAarAaotocpol twv T Kat B Kuttdpwv)

7) To IDO oénysi og anontwon twv T Kat B kuttdpwv

8) To HLA-G £xeL moAAartAn) enidpaon otn pecoAafolpevn
avoocopplOuLon

Mallis P et al. Unpublished Data



AvooOAOYLKOG MNXOVLOMOG

®don 1"

A) B)

Intravenous Infusion Mobilization of M5Cs
of MSCs

Crasraching Proshiction
(ERELT2 and SOFL)
Migration of M5Cs ina gradient chemcking

dependent mannet

Exploration of Inmunology U"" Open Exploration

1)

Open Access Review ==

Interplay between mesenchymal stromal cells and immune system:
clinical applications in immune-related diseases

Panagiotis Ma[tisl*‘-'ﬁ:. Efstathios Michalopoulos! (%, Theofanis Chatzistamatiou'2 %, Catherine Stavropoulos
Giokas!®

'Hellenic Cord Blood Bank, Biomedical Research Foundation Academy of Athens, 11527 Athens, Greece
*Histocompatibility & Immunogenetics Lab, Hellenic Cord Blood Bank, Biomedical Research Foundation Academy of Athens,

11527 Athens, Greece

®daon 2"

C} Immunomodulatory Properties of M5Cs
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g r
’
!
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AZIONOI'HZH MHXANIZMQN EMIKOINQNIAZ TON MSCs

«OuUAla» TWV KUTTAPWV
Metadopd Bropopiwv péow twv TNTs

* [pwrteiveg
* mRNA, miRs

Tunneling Nanotubes P AR e .
(TNT) - Muoxévdpa !

N3NOLIVE &2 |

Metadopd Twv pitoxovépiwv oe T regs
(ta onoia 06nyouvtal o€ anontwon
AOyw o&eldwTLKoU stress)

v
Néa ptoxovépla,
KOLTOLOTOAN] TNG AMOMTWonG,
EnavalAeitovpyia twv Tregs,
AvocoppUOuion

MSCs O.A. kat M.O.

g .
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AZIONOI'HZH MHXANIZMQN EMIKOINQNIAZ TON MSCs

METR, THN TPOXSHKH OPOY COVID-19

Extracellular Vesicles

E¢wkuttapwka Kuotidia
(Ynepduyokévrpnon ota 100.000 g)

Moplakog EAeyxog: CD81, CD9 ko Alix

«OuUAla» TWV KUTTAPWV

Metadopd Blopopiwv HEOW TWV
€EWKUTTAPLKWY KUOTLSIWV

* Mpwrteiveg

* Mentidia

* Kuttapokiveg
* mRNA, miRs
« ATP

MARpng Npwteopky AvaAuon
Shotgun Mass Spectrometry

Mallis P et al. Unpublished Data



EVALUATION OF CELL COMUNICATION MECHANISMS

Extracellular Vesicles
(Ultracentrifugation at 100.000 g)

Exosomes Size Characterization

MSCs Markers

CD73

Nanosight

Exosomes Markers

CD81
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EVALUATION OF CELL COMUNICATION MECHANISMS

Extracellular Vesicles
(Ultracentrifugation at 100.000 g)

PANTHER GO-5lim Biological Process
Total # Genes: 100 Total # process hits: 186

**Zhart tooltips are read as: Category name (Accession): # genes; Percent of
gene hit against total # genes; Percent of gene hit against total # Process hits

Click to get gene list for a category:
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Protein function evaluation
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ANAAYZH FENETIKOY YNOBAGPOY MSCs — 2YZXETIZH ME ANOZOPPYOMIZTIKEZ IAIOTHTEZ

AvdAuon yevetikol urtoBadpou

1) Tumomoinon tou HLA
2)  AAAnAouxion RNA-RNAseq
3) Mpwteoputkn avaAuon- Avalvon Metaypadwpotog

1. Tuntontoinon tou HLA
Next Generation Sequencing ‘ *  Juoyxétion HLA pe avoooppuOHLOTIKEG LBLOTNTEG TV MSCs

EATONA- > 5200 povAdeg TUTIOTIOLNUEVEG n.X. brmapén DQ2
*  JUykplon petau MSCs euBpUiKAG Kot EVAALKNG POEAEUONG

Mallis P et al. Unpublished Data



ANAAYZH FENETIKOY YINOBAGPOY MSCs — 2YZXETIZH ME ANOZOPPYOMIZTIKEZ IAIOTHTEZ

Meoeyyupauka Kotrapa In vitro KuttapokoaAAiépyela Twv MSCs AAAnAoUxion Emduevng levidc AvdAuon Agbop EVWv
TOU ITPWHATOS
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ANAAYZH TQN ANOTEAEZMATQN —EYPEZH 2YXNOTHTQN AMNAOTYNQN
(MSCs evnAikwv ¢ucioA. Vs MSCs evnAikwv acBevwv)

2YZXETIZH ME ANOZOPPYOMIZTIKEZ IAIOTHTEZ
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Meoeyyupamiké Kitapa In vitro KutrapokoAhépyeia Twv MSCs AddnAouxion Emdrievne fevide
ToU ITpuwparog

AvalAvon Asbopuévwy
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Mallis et al. Unpublished data



Meoeyyupotkd Kotrapa In vitro KuttapokarAiépyera twv MSCs AAAnAoUyan Evdpievne Fevide AvdAuaon Asbouévwv
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Meoeyyupariki Korrapa In vitro Kuttapoxahhépyeta Taw MSCs AlAnAoOyon Endpevne Fevide AvaAvon Asbopévwv
ToU ZTPWHATOS

90 ®
900

MSCs EvnAlkwv

Jowrnal af th gical Sripnces 308 (2011) 28-31

smd [ IPD-IMGT/HLA

Contents lists available at ScienceDiect

Journal of the Neurological Sciences

journal homepage: www.elsevier.com/locatefjns

- HLA DRB1*15:01 /
5 DQB1*06:02 / DQB1* 06:02

HLA associations with multiple sclerosis in Greece

Ipanna Kouri **, Stylianos Papakonstantinou *®, Vaios Bempes *, Haris . Vasiliadis ©, 0 I Kourl e al. | jourmal of the Neurelogical Sciences 308 (2011} 28-31
Athanasios P. Kyritsis >, Sygkliti-Henrietta Pelidou *®

Table 2
HLA alleiz< and dlinscal characteristics of M5 patlents. Comparsons were performed with healthy control group.

e, Medica
Nauralogy, Tea
* Molecular Cell Biakogy and

Henrosunge

HLA DRE1 HLA DOAT HLA DOE1 HLA DEE1 1501 and HLA DRE1 153401 and HLA DA1 D102 and all HLA
1301 ooz DGOz HLA DQAT 0102 HLA DOE] DEOZ HLA D@1 0602 positve
All M5 parients 43 (4% BT [69%)* 37 (29x) 7 (X))
Healrhy control 10{11%) 47 (51X B(TE 4 (4%}
Imiried sympooors n (%)
Optic neuritls B {25% 7 (71K} S{21E) 5 (21X} 13 (54" 4 {175}
Brainsrem-cesebelium 17{47% 25 {60%) 15 (42X} 15 {42 19{53%)° 13 (36X}
Long sensofy racs 21 {36% 43 (72x)* 16 (28X} 16 {2EX]*** 28 (45X 12 21%)*
Lang mogor traces 16 (I6% 19 (66X} 13 (305 11 {25%) 19 (43%) B[1EX)

Syrapros af exrolmen o (L)
Optic neuritls

o &4 [71%)" 17 (278}

Bralnstem-cesebe|lum 26 [B5X) 15 (3BX]}™

Long sensofy Iracs 14 (3B I8 [ 7EX}" 11 3o

Long MOEOE [FCns Er{3zx)y 58 {71xp* 22 (ITX 19 (23
EDSS (mean ) [oomparison with 317 105

HLA negative patients )

33 (53E)™
19 (48]

19{51%)"
42 (51%]™

* p0/05; ** p=0D0T; ™ p<0.001
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MNIOANH 2YZXETIZH ANOZOPPYOMIZTIKQN IAIOTHTQN ME TA ANTIFTONA I2TO2ZYMBATOTHTAZ

DAINOTYMIKA XAPAKTHPIZTIKA

MSCs Quo. MSCs AcBsvwv
META THN ENEPIOlOIHZH

T

MPIN THN ENEPIOIOIHZH

Mallis et al. Unpublished data



MIOANH 2YZXETIZH ANOZOPPYOMIZTIKQN IAIOTHTQN ME TA ANTIFTONA I2TO2YMBATOTHTAZ
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Mallis et al. Unpublished data
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2YZXETIZH METAZY ANOZOPPYOMIZTIKQN IAIOTHTQN ME TA ANTITONA IZTOZYMBATOTHTAZ

MEIPAMATA FTrENETIKOY ANOKAEIZMOY

EIZAFQrH siRNA otoxsvovtag ta HLA mRNAs EIZAMQrH &iayovidiou otoxeUoOVTaG TO YEVETIKO TOTO Twv HLA
(Mapodikn KataotoAn tng ékppaong twv HLA) (Moviun KataotoAn tng ékppaong twv HLA)
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OR23 Elucidating the targetome of the HLA-B
intron 4 derived miRNA, miR-6891 and allele

specific miRNA isoforms

Peter M. Clark ¥, Nilesh Chitnis %, Bradley F. Johnson 2, Malek Kamaoun 2, Dimitri Monos & 2
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Figure 1. RNA sequencing data support the biogenesis of the energetically stable miRNA hairpin
structure of HSA-mIR-6881, which is derived from intron 4 of HLA-B following splicing of the primary
HLA-B, mBRMNA transcript within the nucleus. The stable, pre-miRNA hairpin structure is then cleaved

iHE Flré.lasa Il enzyme DICER, forming two mature miRNA franscripts (miR-6891-5p and
fm 91-3p).
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* TA EPQTHMATA ZXETIKA ME THN ANOZOBIOAOTIA TQN MSCS NAHOAINOYN

* TA HLA TA=HZ | KAl Il AIAAPAMATIZOYN KAMOION POAO 2TIZ ANOZIAKEZ AMOKPIZEIZ TQN MSCS
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ANAAYZH FENETIKOY YINOBAGPOY MSCs — 2YZXETIZH ME ANOZOPPYOMIZTIKEZ IAIOTHTEZ

AvdAuon yevetikol unopadpou

1) Tumomoinon tou HLA

2)  AAAnAoUxion RNA-RNAseq
3) Mpwteoukn avaAvon- Avalvon Metaypadwpotog

2. AAAnAouxion RNA 3. AvaAuon petaypadpwpatog
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ANAAYZH FENETIKOY YINOBAGPOY MSCs — 2YZXETIZH ME ANOZOPPYOMIZTIKEZ IAIOTHTEZ

AvdAuon yevetikol unopadpou

1) Tumomoinon tou HLA
2)  AAAnAoUxion RNA-RNAseq

3) Mpwteoukn avaAvon- Avalvon Metaypadwpotog
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ANOzZOPPYOMIzH KAI IZTIKH ANATENNHZH AzZIOMNOIQNTAZ TA MSCS TOY O.A.

KYTTAPOMETPIA MOPIAKOZ EAEIXOZ PCR ANOZOMOOPIZMOZ M'KT:N’;fx)fg_IKYHfRP'KH
POHZ HLA-G i
2510
HLA HLA HLA GappH p—
o Gl G5 G7 .

Umblical Corel Tissue  Wemb 700t P 4
Wharton's Jolly |

1.0< 10"

5.0=10%

Number of Proliferated
Lymphocytes

HLA-G

MEAAONTIKEZ MPOONTIKEZ: ENITEAEZH NEIPAMATIKQN
MNPOZEITIZEQN ME TH XPHZH AIETEPMENQN MSCS O.A.

MSCs O.A.

NEPIOPIZMOZ INQ2zHZ KAI IZTIKH
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ANANTY=H EEATOMIKEYMEYNQN
AITEIAKQON MOZXEYMATQN

Alveclar epithelium markers:
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= Ager™
= AECL

Alveolar stage

Mallis P et al. Bioengineering 2018 Nov 1;5 (4) 95
Mallis P et al. Hum Immunol 2018 Dec 79(12): 855-860



Submita Mamscrapt: hitps: | wwe fhpe

DOk 0

World Journal of
Stem Cells

inhing. com Wl | Stem 200 Augriest 2 PEE 731751

ESEN 1048031 {ondine)

Mesenchymal stromal cells as potential inmunomodulatory players
in severe acute respiratory distress syndrome induced by SARS-
CoV-2 infection

Panagiotis Mallis, Efstathios Michalopoulos, Theofanis Chatzistamatiou, Catherine Stavropoulos-Giokas

ORCID mmhsr Panagiotis Mallis

Author contributions: Mallis I*
designed and retrieved the data
and prepared the whole
manuscript; Michalopoulos E and
Chatzistamatiou T made critical
revisions related to the content of
the manuscript; Stavmopoaios
Gickas C performed the final
appruval of the mamscript.

Conflict-of-interest statement: The
authors declare no condfict of
interest.

Open-Access: This article is an
tspen.sccess arficle that was
selected by an inhouse edibor and
tully peer-reviewed by external
reviewers. It is distributed in
accordance with the Creative
Commans Attribution
MonCommercial (CC BY-NC4.0)
licersse, which permits athers to
distribute, remix, adapt. buikd
upan this wark

Panagiotis Mallis, i Theofanis C| Catherine
Giokas, Hellenic Cord Blood Bank, Bismedical Besearch Foundation Academy of Athens,
Athens 11527, Greece

Comesponding author: Panagiods Mallis, MSc, PhD. Assooate Research Scientist, Teaching
Assisnnt, Hellenic Cond Blood Bank, Biomedical Reseasch Foundation Amdum, of Athens, 4
Soranon Ephession Stree, Athens 11527, Greece. pimalliad

Abstract

Severe acute respiratory syndrome coronavirus-2 and the related coronavirus
disease-19 (COVID-19) is a worldwide emerging situation, which was initially
reported in Decemnber 2019 in Wuhan, China. Currently, more than T258843 new
cases, and mare than 411879 deaths have been reported globally. This new highly
transmitted coronavirus is responsible for the development of severe acute
respiratory distress syndrome. Due to this disorder, a great number of patients are
hospitalized in the intensive care unil followed by conmection Lo extracorporeal
membrane cxyvgenation for breath supporting and survival. Severe acute
respiratory distress syndrome is mostly accompanied by the secretion of
proinflammatery cytokines, including interleukin (IL)- -2, L4, 17, granulocyte
colony-stimulating factor (GSCF), interferon-inducible protein 10 (IP10),
monocyte chemotactic protein-1 (MCPL), macrophage inflammatory protein 1A
{MIPLA), and tumor necrasis factor alpha (TNF-a), an event which is known as
“cytokine storm”. Further disease pathology involves a generalized modulation of
immune responses, leading to fatal multiorgan failure. Currently, no specific
treatment or vaccination against severe acute respiratory syndrome coronavirus-2
{SARS-CoV-2) has been developed. Mesenchymal stromal cells (MSCs), which are
known for their immuncsuppressive actions, could be applied as an alternative
co-therapy in critically-ill COVID-19 patients. Specifically, M5Cs can regulate the
immune responses through the comversion of Thl to Th2, activation of M2
macrophages, and modulation of dendritic cells maturation. These key

imm gulatory properties of M5Cs may be exerted either by produced soluble

st e thete dmsvtive viorka
om different terms, provided the
wirig inal work is properly cited wnd
the nse is ial See: it

factors or by cellcell contact interactions. To date, several clinical trials have been
registered to assess the safety, efficacy, and therapeutic potential of M5Cs in
COVID-19. Moreover, MSC treatment may be effective for the reversion of

WEC | it

Dy

ground-glass opacity of damaged lungs and reduce the tissue fibrosis. Taking into
account the multifunctional properties of M5Cs, the proposed stem-cell-based
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Advanced Therapy Medicinal Products (ATMPs) comprise a heterogenous class of
innovative medicinal products, which further require extensive preclinical and clinical
assessments before their broader use in the general population [1]. ATMPs can be either
recombinant nucleic acids or engineered cells and tissues [1,2]. Therefore, ATMPs can be
classified into four su.bcah_‘goric's, including (1) somatic cell therapy medicinal products
(SCTMPs), tissue-engineered products (TEPs), gene therapy medicinal products (GTMPs),
and combined ATMPs (cATMFs) [3]. The European Union (EU) has a specific legal frame-
waork, which, among others, also clearly indicates the differentiation between cell-based
products and cell-based therapies. In this context, if human tissues/cells when minimally
manipulated, including in vitro processes that do not alter their relevant biological charac-
teristics, such as (a) centrifugation, (b) trimming, (c) flushing, (d) refrigeration, (e) freezing,
(£} freeze drving, (g) the use of additives {e.g., cryopreservatives, anticoagulants, antimicro-
bial agents), (g} or irradiation, are not considered as ATMPs, the active substance cannot
be commercialized or manufactured on an industrial scale [3,4]. Therefore, the proper
classification of ATMPs defines the regulatory framework further, where the requirements
of development and marketing are also included. The EU regulation 1394,/2007 /EC, in
combination with the Directive 2009/120/EU, provides the overall framework and also the
updated definitions and detailed scientific/technical requirements of ATMPs [1-].

In the context of the authorization and release of ATMPs in the EU, the application
of the clinical trial must be prepared and submitted to the national competent author-
ity [3]. Additionally, the Committee for Advanced Therapies (CATs) and the Committee for
Medicinal Products for Human Use (CHMP) of the European Medicines Agency (EMA)
are responsible for the scientific evaluation and approval of ATMPs. These committees are
dedicated to the assurance of the safety, quality, and efficacy of ATMPs, thus performing
the draft opinion and the final decision for the release of the ATMPs.

The first released ATMP in the EU was performed in 2009 and constituted a tissue-
engineered product known as ChondroCelect®, which is intended as a therapeutic treat-
ment of cartilage and bone defects [2]. Accordingly, in the United States (US), PROVENG E®,
a somatic cell therapy for prostate cancer treatment, was approved as ATMP and released
in 2010 [2]. In the field of gene therapy, Gly'bcria‘?" was the first ATMP of this category that
was released in the EU in 2012, which was designed to reverse lipoprotein lipase deficiency
(LPLD) in patients suffering from severe pancreatitis.

Providing the main framework where the ATMPs can act beneficially in human disor-
ders, recent applications of the above can also be found in COVID-19 and immune-related

dizracae Qavera arnte recniratory svmdrame coranavirie 2 IGARGTAV.? ie thae racnan.

Hld Journal of
logical Chemistry

AT ek 250 1M a2

Sty | g L

a potential therapeutic
evidence from in witro results

rini-Fasdea Sam, Ekeni GEgan, Marka
rine SnTopodos-Cickas, Efsiathios

vismatize, Sofis D, Ewin-Peign S, B Georgown,
Mallemse Coonll Mosos] Bk,
s

e, Ermngeice Arxbeabeon, Lafinary of lmsiass belegs,
Sopery arad Trasslsrssnl Roscmch. Do cef Posamch
b 1123, Cirowscas

Wlalles, W%, PR Ao Possrch Socens. Tochng
Ak, Bricdi sl Beecsicd Fortalitii Ao micmy df Aune
b 1R, e

v crsmarvinus 2 SANS-CoV -2 is roeponsisles for
# COV I pandemic, which was mitzied in
s characterized by a low merality miv (€ 8%
ey o skirly paople and patests with underlymg
wiwrimd by mikd i s potoomws. Curmmily,
are evaloated, sarh as the uw of ans-vemal drogs,
wlonal antibedies, sl vacmation. Advesced
nosdigpied, thus representing an bdeeonal sors-
nehrrrraal stromal colls (ECs). which am known for
tpeetios, may halt e induced cytokine nlodss
L2, amal ran e conmbrnml as s poiemntial siem

lasary peoperias ol M5, upm stmuaium with

an Whatton's lally A7} bssue and bone mssmos
served, axpanded, and dedirad sccording o She
ttienal Society for Caelluber Therapies. Thes, W] and



¥

B 2YIKPIZH MEZE'XYMATIKON KYTTAPQON TOY 2TPOMATOZX

eAANVIKN Tpangza

oppodondakouvniakou aiparoe

EnBpuiknc vs EvAAlkng Mpoélevong

MSCs O.A.

MNopopola moLoTIKA Xapaktnplotika (popdoloyia wvofAdaotn,
avocodatvotunog, Suvatotnta dtadopomnoiiong)

Awatripnon MOAAQTAQGLOOTLKI G LKAVOTNTA KETA amnod anoPuén

KaAutepn avtanokpion péow uPnAotepng Ekdppaong Ko mopaywyng
StaAutwv avtipAeypovwdwy pecodapntwv (IL-1RA, IL-10 kaw IL-13).

Ta MSCs tou O.A. evéeXOUEVWG VoL HEPOUV KAAUTEPEG
avocoppuBULOTIKEG (Ekppaon HLA-G) Kol avOlyEVVNTIKEG LELOTNTEG
o€ oxéon pe ta MSCs tou M.O.

MSCs M.O.

Mopopola MoLoTIKA XapaktnpLlotika (popdoloyia wofAactn,
avocodatvotunog, Suvatotnta diadopormnoiiong)

Métpla Suvatotnta MOAAAAACLOOHOU META oo anoyuén.
ATALTNTIKEG CUVONRKEG KUTTAPOKAAALEPYELALG.

MétpLa avtanokpion péow vPnAotepng Ekppaong Ko mapaywyng
Stadvtwv avtipAeypovwdwv pecolapntwv (IL-1RA, IL-10 ka I1L-13).

Oa NPEMEL va CUVUTIOAOYLOTEL 0 mapdyovtag voonong tTwv dotwv M.O.
(Omapén unokeipevou voorpuatog- moAAAmAn okArjpuvon Kot vOoOG TOU
KWVNTLKoU veEupwva).

Enintwon ot avoooppuOULoTIKEG LBLOTNTEG TV MSCs tou M.O

Avvatotnta dnuovpyia tpaneloc MSCs kot Suvatotnta kaboplopou Twv HLA (yia aAAoyevi) Xpon) e OKOMO
NV aglomoinon toug os aoBeveig e avoooloylkd voonpata (m.x. Aotpwén COVID-19, autodvooa voorijLato)
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Abstract:  Since the frst appearance of Severe Acute Hespiratory Syndrome Coronavines-2
{SARS-CoV-2) in December 2019, the disease Has displayed a remarkabile interindividual variability
in the global population, resulting in ditferent miortality and morbidity rates. Still, an effective core
against SARS-CoV-2 has niot been developed, and thensfare, aliernative therapeutic protocols myst
also be evaluated . Considering that stem cells, espedially Mesenchymal Stromal Cells {M5Cs), ane
charactesized by both segenerative and immunomodalatory propesties and that thei safety and wler-
ability have been investigated previously, these colls could potertially be applied against comnavins
disease 19 (COVID-19). In addition, an individual’s genetic background & hurther related to disease
pathogenesis, especially rare Inborn Errors of Immunity (1Ek), autoantibodies against Interferon
type I, and the § ¥ ol Human Leuk i (HLA) alleles, which are actively
associated with profection o susceptibility in nelation (o SARS-CoV-2 Herein, the use of MSCs a5 1

potential stem cell therapy will requine 3 deep diryg cif thiir i Vv properties
assaciated with their HLA alleles. In such a way, HLA-restricted M5C lines can be developed and
applied precisely, offering more selutions to ciinicians m ingg the Lity of SARS-CoV-

Keywords: SARS-CoV-2 stem cells; COVID-1% 1L-6; § eap ch | stromal cells;

HLA class 1 and II: nest-genesation sequencing

1. Introduction

COVID-19 oceurring due 1o SARS-CoV-2 was reported for the first time in December
Z201% in Wuhan, China [1,2]. Since its first appearance, COVID-19 has been considered to be
& pandemic disease. According to the World Health Organization (WHO), currently, more
than 764 million cases and more than 6 million deaths have been reparted globally [3]. By
the time this article was prepared, COVID-1% had spread to more than 220 countries, with
most cases having been identified in European countries (275,789, 453), followed by the
Western Pacific {202,604,225), Americas {192, 157,133), South East Asia (61,021 914), Eastern
Mediterranean (<23,340,000), and Africa (<9.000,000) [3].

The COVID-19 pandemic is a rapidly evolving infectious disease that is responsible
fior significant morbidity and mortality in the general population [4]. Moreover, COVID-
19 comprises a heavy ecomomic burden, where public and private finances have been
negatively affected due o the enforcement of the lockdown [5). Especially in developing
countries, COVID-1%9 has led to important drawlbacks in terms of their economic evolution,
teading to work losses or salary reductions [5].

The vimnis spmads ihmugh various means, such as direct contact with mfecmdpal:ienls,
through droplets, o via acrosol transmission [6]. SARS-CoV-2 primarily infects the upper
and then the lower respiratory system, causing mild or moderate symptoms, such as
coughing, fever, fatigue, and general malaise [6,7]. Besides these symptoms, SARS-CoV-2
can significantly affect the function of multiple organs, such as the liver, kidney, intestines,

Stimulated BM-MSCs
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* Inborn Errors of immunity (IFN type 1, TLR3)
* Genetic Background (HLA alleles, Epigenetic Modifications)
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MEAAONTIKEZ MNEIPAMATIKEZ NPOZEITIZEIZ sildnvikn Tpaneza

oppodondakouvniakou aiparoe

1. KaBoplopog twv avoocoppudotikwy botitwy twv MSCs péow Eppeonc emadng

* MNpoodloplopdg IDO, NO, PGE2

2. KoBoplopdg twv avocopuOpLOTIKWY LELoTHTWV Twv MSCs péow apeong emadng

*  Anopovwon PBMCs acOevwv pe Aoipwén COVID-19

o Aweaywyn pktig Aspdokuttaptkic avtidpaonc (MLR)

* MNpoodLoplopdg tnG pecoAaBolpevng avooopuBuLong Twv MSCs G EVEPYOTIOLNHUEVEG
KuttaplkoUg mAnBuopouc (T ko B kUTTOpa) HECW KUTTOPOUETPLOG PONC.

3. Xpnon twv MSCs [Le GKOTIO TOV KAOOPLOUO TWV AVOCOPPUOULOTIKWY LOLOTATWY TOUG 0€ {WiKA
MOVTEAQ LLE EMAYWHEVN OVATIVEVUOTLKN SuoxEpeta (ARDS-mouse models)




NEA ETN1OXH EZATOMIKEYMENH IATPIKH INPOZEITIZH

ANOMONQzH, ANANTY=H KAl KPYOKATAWY=H MSCS O.A. 120 - 250 x 10° MSCs o€ Aydrepo and

35 nuépeg!!

Fevetikn Avalvon twv HLA avtiyovwv

ErtitAoyr) MSCS e GUYKEKPLUEVA XOPOKTNPLOTIKA

_____ o o o o o e

AnoBOnKeVon KOAQ XOLPOAKTNPLOUEVWV - -
MSCs (well defined) MpwrtokoAAo Xoprynong:
Xopriynon
1-10 x 106 MSCs/ Kg cwpatikou
ANAITHZH TA AQMATIA OPOQN NAPAZKEYAZITIKQN MPAKTIKQN Bapoug

(GOOD MANUFACTURER PRACTICES ROOMS)

Fevetiko npodiA AcBevoug

AcBéveieg
Autodvoca NooHpata

Metapooxsuon
Avayevvntikn latpikn
AVOGOTPOTIOLNTLKA
Noonpata




EVALUATION OF MSCS AS A CELL SOURCE FOR REGENERATIVE MEDICINE AND TISSUE ENGINEERING APPLICATIONS
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EAAONTIKES MMPOOINTIKEZ EAAnVIKN Tpaneza

oppufonAnKouvTIOKo oipaTog

ANOMONQzH, ANANTY=H KAl KPYOKATAWY=H MSCS O.A.

>

|

120 - 250 x 10% MSCs O.A.
Méoa o 35 nUEPEG amo TNV
apXkn KaAALEpyeLa

NAHPHZ AAAHAOYXIZH TQON HLA ME AMNMOGHKEYZH MSCS O.A.
TH MEOOAO NGS KAGOPIZMENQN MNPOZ TA HLA
TAXEIA ANOWY=H
AMAITHZH A AQMATIA OPOQN NAPAZKEYAZTIKQN NPAKTIKQN AMAITHZEIZ A XQPO MSCS O.A
(GOOD MANUFACTURER PRACTICES ROOMS) AEZAMENQN AZQTOY -

XOPHIHZH MSCS O.A.
1-10 X 10° / Kg owpatikol Bapoug
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