How do Mesenchymal Stem Cells work?

/JHDUQ DERXW 06& LVRODWLRQ H[SDQVLRQ DQGb

What is a Mensenchymal
Stem Cell (MSC)? &L

Perivascular progenitor
06&Y DUH éEUREODVWRLG PXOWLSRWHQW
adult stem cells with a high capacity for
VHOIl UHQHZDO 7KHVH FHOOV KDYH EHHQ
isolated from several human tissues,
including bone marrow, adipose tissue, 6HOI UHRHZDO -
umbilical cord matrix, tendon, lung and
periosteum [1, 2].
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Fig 1: overview of mesenchymal stem cell (MSC) development. MSCs can be derived from several sources, but have recently been shown

to originate from the perivascular niche [4] 7KH\ VKRZ VSHFLéF VWHP FHOO FKDUDFWHULVWLFV VXFK DV VHC

,PSRUWDQFH RI FKDUDFWHUL]JLQJ 06&V
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for cell isolation and expansion Factors that contribute to the lack of reproducibility
and take different approaches in preclinical experiments:

for characterizing their MSCs.

Scientists use different methods

These inconsistencies make it Poor study design
GLIeFXOW WR GHWHU _ _ _
the cells used in the experiments Use of different biological reagents

are similar enough for the results _ _
across different groups to be Inconsistent reference materials

compared.

&SULWHULD WR LGHQWLI\ 06&V

7KH ,QWHUQDWLRQDO 6RFLHW\ IRU &HO O X@® inifrGid drie8a for, @dsdrind<tBeVintEgritg @nd G

XQDPELJXRXV LGHQWLeFDWLRQ RI KXPDQ 06&V LQ RUGHU WR SURYLGH D FRP
research [3].
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yLJ VXPPDU\ RI WKH ,6&7 FULWHULD IRU LGHQWLI\LQJ 06&V IRU UHVHDUFK SXUSRVHYV 0 6 & VMBOS\Mst ExphreSOiieV W L
surface antigens CD105, CD73 and CD90. A lack of expression of hematopoietic antigens (CD45, CD34, CD14/CD11b, CD79 E &' +/$'5 LV UHFRPPHQG®HG&G DC
minimum purity of - 95% for CD105, CD73 and CD90 positive cells and = 2% expression of hematopoietic antigens. 3, MSCs must be shown to be multipotent and be able to

JLYH ULVH WR DGLSRF\WHV RVWHREODVWY DQG FKRQGURF\WHV XQGHU VWDQGDUG LQ YLWUR WLVVXH FXOWXUH

Listol ell VXUIDFH DQWLJHQV UHFRPPHQGHG E\ WKH

Tab. 1

5 CD105 endoglin  Originally recognized by MAb SH2; endothelial cells, MSCs, hematopoietic cells

_q“;’ CD73 ecto 5' nucleotidase 2ULJLQDOO\ UHFRJQL]JHG E\ 0$E 6+ DQG 6+ % DQG 7 FHOC

= cells, epithelial and endothelial cells

Dcf CD90 7K\ +HPDWRSRLHWLF FHOOV QHXURQDO FHOOV éeéEUREODVWYV
CD45 /| &% 37358DQ OHXNRF\WH PDUNHU

§ CD34 — Primitive hematopoietic progenitors and endothelial cells

_g CD14/CD11b —/integrin E 0 &5 $Monocytes, macrophages, Langerhans cells and granulocytes / granulocytes, monocy

g WHV QDWXUDO NLOOHU FHOOV 7 DQG % FHOOV DQG GHQG

% CD79 (2CD19 MB1,IGA/- % FHOOV % FHOOV DQG IROOLFXODU GHQGULWLF FHOOV
+/$ '5 — 1RW H[SUHVVHG RQ 06&V XQOHVV VWLPXODWHG H J E\ )

Sources: ISCT (International Society for Cellular Therapy), Abcam Human CD Antigen Guide

Cell Identity
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&KDUDF ULIDWLRQ RI 06& VXUIDFH PDUNHUV E\ éRZ F\WRPHWU\ IROOF
BURPR&HOONYV 06& *URZWK OHGLXP VKRZHG D GHeQHG 06& SRSXODWLRC
ISCT markers for determining MSC identity (positive markers in Fig. 3A and negative markers Fig. 3B.
$ ,GHQWLeFDWLRQ R positive MSC markers
CD73~ CD73* CD90~ CD90* CD105- CD105*
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B) Check for endothelial and hematopoietic confounding cells
CD14 CD14* CD19- CD19* CD45- CD45* HLA-DR-| HLA-DR*
25 25 25 25
i ; . . . a nlh . . . i . —— . . a ) T — . .
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)LJ JORZ F\WRPHWU\ DQDO\VLV RI 3URPR&HOO KXPDQ SULPDU\ PHVHQFK\PDO FHOOV LVRODWHG IURP ERQH PDU
D GHEQHG SRSXODWLRQ WKDW LV SRVLWLYH IRU WKH PHQWLRQHG PDUNHUV % +LVWRJUDPV RI &' &' &' DQG
the mentioned endothelial and hematopoietic markers. The results conform to the ISCT guidelines.

6HOI UHQHZDO

([SDQVLRQ RI ERQH PDUURZ GHULYHG 06&V XVLQJ 3URPR&HOO 06& *URZWK OH¢
mance over several passages (Fig. 4). The MSCs used in this investigation all meet the ISCT criteria (see Fig. 2), thus demon
VWUDWLQJ WKH VHOI UHQHZDO FDSDELOLWLHV RI WKHVH GHeEQHG FHOO SRSXO
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Passage

)LA *URZWK SHUIRUPDQFH RI KO6&V LVRODWHG IURP ERQH PDUURZ K06& %0 RQ eEURQHFWLQ FRDWHG WLVVXH
OHGLXP ';) ZKLFK KDV D GHeEQHG DQG [HQR IUHH IRUPXOD 06& *0 ';) % 7KH FXPXODWLYH QXPEHUV RI SRSXODWL
of 7 passages. A stable growth rate of less than 30 h/doubling can be observed even after prolonged in vitro culture for 32 population doublings over the course of 7 passages.

Multipotency

Differentiation of expanded bone marrow MSCs into adipocytes, chondrocytes, and osteoblasts, in accordance with ISCT

criteria, was assayed in passage 3 using PromoCell MSC differentiation media (Fig. 5). All of the MSCs tested differentiated
successfully into the three cell types, thus demonstrating their multipotency. Adipogenic differentiation exhibited the

extensive intracellular lipid vacuole formation typical of mature adipocytes (Fig. 5, A). Chondrogenic differentiation of

MSCs was determined by inducing cartilage spheroid formation (Fig. 5, B). Finally, differentiation of MSCs into mature
RVWHREODVWY ZDV GHPRQVWUDWHG E\ $OL]DULQ 5HG 6 VWDLQLQJ RI HIWUDFF

)L 'LITHUHQWLDWLRQ RI LQ YLWUR FXOWXUHG 3URPR&HOO KXPDQ 06&YV LQWR DGLSRF\WHV $ FKRQGURF\WHV %
tiated of human MSCs derived from bone marrow. The culture exhibits extensive intracellular lipid vacuole formation typical for mature adipocytes. B, Alcian Blue staining of MSC

VSKHURLGYV DIWHU LQ YLWUR GLIIHUHQWLDWLRQ LQWR FDUWLODJH ,QGXFHG VSKHURLGYV H[KLELW DQ LQWHQVHC
H[WUDFHOOXODU FDOFLXP GHSRVLWYV LQ PLQHUDOL]HG K06& %0 GHULYHG PDWXUH RVWHREODVWY 7KH UHVXOWYV

For more information, see the corresponding application note at www.promocell.com/downloads/application-notes.
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