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Fig 1 Contiguration of the experiment
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Fig.2 Time series image of trapped microcapsules
(Sound pressure 210[kPa], Flow velocity 80[mmn/s])
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Cryopreservation of Human Adipose Tissue-Derived Stem/Progenitor Cells
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Adipose tissue-derived stem/progenitor cells (ASCs) have attracted attention as a promising
cell source that replaces marrow stromal cells (MSCs). In this study, we developed an improved
method for the cryopreservation by chianging the component of a freezing medium (three
freezing mediums including 10% DMSO, culture medium-DMSO, CELLBANKER 2, and culture
medium-DMSO (serum-free), 0.1mol/L: maltose and 1% sericin). Sericin, a protein hydrolysate
(with an average molecular weight of 30 kDa) is very rich in serine and obtained from raw silk
during the degumming process. We further measured the viability and the adipo/osteogenic
potential of frozen human ASCs using three freezing mediums. After thawing of cryopreserved
human ASCs in the freezing medium, the cell viabilitiy was shown to be more than 95% from
the trypan blue dye exclusion test. The cell proliferation of thawed human ASCs in
CELLBANKER 2, and culture medium-DMSO (serum-free), 0.1mol/L maltose and 1% sericin
had higher rate in comparison to culture medium-DMSO. The adipogenic induction shows
similar tendency as cell proliferation. Additionally, we investigated osteogenic differentiation of
cryopreserved human ASCs for 4 weeks. The frozen human ASCs were positive for von Kossa
staining, suggesting that the cells had osteogenic differentiation capabilities.

(Received)

5 46 [B] E B IR £ F 2 (CRYO2009)BF 7 ¥R #5.
[Key words: Human adipose tissue-derived stem
cells (hASCs), Sericin, Cryopreservation; t Mg
B ke, &Y >, BEEGRE



&

i

A, B BAEERSWT, FHicbaHik
ISHIMRIRE LT, ZMbRREH T 2 i kel
(ASCs) WEHEHED TS, iz, EFEADE
MEzezeEz, ZOMRIFEENCHNT 57
OITE, 1. ARl Z B W2, 2. Miieks
BOHBEREHEORS, 3. BRESHMCEYHNR
WHEOZELZHRT 2HENHS. INETIZ, &
MFEN DB IR D 7 U — OB RTER O B 75,
Tiabht, FYUITERCEY > 2RI LB RE
AR O 21T, MEOHEFNEL WE N
MDA RFIA R RFRERZ R L L 2,
U &R, BORSTHD, MIZkd74 70
AEROBMOY NI BETHS. 18SHEOT I/
i (NI EEERT 2WE) THBERXN, BiZ
T EE<EH RIS HTOMABITbN
TWg 3. £IT, AWK TIE, &Y EFHEE
BREWEREZFHEL, b b ASCs DBEREICHEANE
IMERGEL /2. FRFHC, ¥ 2 ASCs DS R
WA HRRFEIR(EIIVIN = 2) 92D TH
B L=0THET 5.

MHELVAE

1. KRE#HH

AEBTIE, b b ASCs DEEF#IZHNWT, Zen-Bio
8D HER KT HL# PM-1), B S5 L35 ks Hh (#
DM-2)3 X OB ik sstsih@# OB-1)& AW,
e, TS LD, hAaDEHEKS N
JEEY T CEESTEY 3 MERML THEE,
AWFFEIC A Wz,

2. HERAIEE

EMASCsid, 12> 74—ALRa 2 hizkD
fiF I /2 Zen-Bio 8, M 2 2HH L@
ASC-F, LotASC062801; sex/age/BMI
(average)/Number of patients: Female/37/23.29/1
(single)). 25 cm2iE#& 7 AQ(NUNC) LIz, E b
ASCs % 2x105 #ift/bmL #® L, 37°C, 5%CO:2
>F aR—YNTHIGEEZIT > 72 5, and
7). MRAREEE, PM-1 2 H W,

3. RIERTFLRR

t b ASCs Z#UEER L0, SHKEETFRE
AWT, HFREE 5 x106 cells/ml THSERE L.
HERERE LT, BARSEREREM-1 i
+10%DMSO), TN H—2(AALETE), t
DY E AR RE KR EM1 OB
(serum-free)+10%DMSO, 1%t 1)< >, 0.1lmol/L ¥
W =)0 3BEEMEM L. W AIEIL, AR
BDEY T INFa—T%, N1 ILVEEEIEES
(A4 7Y —¥— (K) ITAN, —80CF4—7
T —Y—TEEL, 1-3 7 AMKRE L. VRIS,
3TCIHIRE T TREME L .

4. WRRETREIEIERORE

RlfET%, b b ASCs O&EMIERZ NUNT I —
PEBRBE(RARIBE 0.2%) TllE L 7=,

e, MO MHHEIE, Cell Counting
Kit-8(CCK-8; DOJINDO) % fi\ /=, 96 /g3 MD
£ 1)Uz, 1 x104 cells/100ul $&®E L, 37C,
5%CO21 > FaN—FNTHEELKEGY 7, 11 H).
K112, Cell Counting Kit-8 IFRZ &£ VT
10 ul $OFEML, 1 >FaXR—FHNT 4 EHER
RIS#%iZ, <1707 —r ) —¥—%2H1, 450
nm QPEEZHIE L=,

4. B MASCs S LUBADMME
JE~D3EIE, E N ASCs 2> 7NV I b
T PM-1 5 CRE#L/=0E, DM-2 HHcxe#L
T, b5 HEEER U2, B ~OMLERERT 541k
E LT, OilRed O Jeta % V.
BAOHMEE, ERNASCs 2 NI MET
PM-1 i CREER L 72D, OB-1 BHLICASH L T,
4 AREER L. BNOMEERR T 2HEE LT,
Von Kossa #+8% Fl Wz,

1. & b ASCs OFIEIRTE

fREEDOE b ASCs(HMRE 2)DEHFRIE, >95%
ThHo7z. b b ASCs DREEEE % 1T O (KNS 5,
and 7), 3 FREOHEARFR CHEERE Uz, Rl
%, b b ASCs OfifaER I, MBS L Vs
REEROBVWICLAEBEEZR SN o2



(>95%).

T, B b ASCs(#ERER 2, 5, and 7) D45
REZ AN L7z, R, 96 /USEILICR/ Lzt k
ASCs DIREENT, BiT/o4EE - B EEZ R L /= (Fig.
1A). KiZ, Cell Counting Kit-8 ZH T, Hifgd
BRERZ LBRET U7z, b b ASCs(UE 2)13, &
SICHkARE 2 U CHBERFE L b ASCs(iEEK
5,and & hRB &, BbEWHEEREEZRL. £
7o, MERBSEGEAE 5, and Y2 ERDIZDONT,
BGESNR MK < 725 T EDERRTE 2. 3561, &
~ ASCs(#k3 5)% 3 FREHO KRR THAS L,
RBZOBMERZ KT 2 &, HARBRERTR S T
NT, Y FHEEREFR, ©IVNH—2 R
mWHERE Z R U7z 9,

Fig. 1 The capabilities of adipogenic/osteogenic differen
tiation of refrozen human ASCs (passage number
5). Phase-contrast photomicrographs of refrozen
human ASCs before (A) and after adipogenic
differentiation (B) / osteogenic differentiation (C
and D). cryopreservation media: PM-1(serum
free) +10% DMSO, 0.1mol/L: maltose, 1% sericin
(B) and (C); PM-1 +10% DMSO (D).
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