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Effect of the Isolation Method of Mouse Inner Cell Mass, Types of Feeder Cells and
Treatment Time of Mitomycin C on the Formation Rate of ICM Colony

Ho-Jin Jang', Kyung-Rae Ko, Mi-Kyung Kim?, Yong-lin Na', Kyu-Sup Lee'

' Department of Obstetrics and Gynecology, College of Medicine, Pusan National University, Busan, Korea,
2Clinic of Infertilty, Pusan National University Hospital, Busan, Korea

Objective: This study was carried out to evaluate the effect of the isolation methods of inner cell mass from mouse
blastocyst, types of feeder cells and treatment time of mitomycin C on the formation rate of ICM colony.

Methods: The inner cells were isolated by conventional immunosurgery, partial trophoblast dissection with syringe
needles and whole blastocyst co-culture method. Commercially available STO and primary cultured mouse embryonic
fibroblast (pMEF) feeder cells were used, and mitomycin C was treated for 1, 2 or 3 hours, respectively. The formation
rate of ICM colony was observed after isolation of ICM and culture of ICM on the feeder cells for 7 days.

Result: The ICM colony formation rate on STO were significantly higher in partial trophoblast dissection group (58%)
than that in immunosurgery (12%) or whole blastocyst culture (16%) group (p<0.05). The formation rate on pMEF
feeder layer was higher in partial trophoblast dissection (88%) and whole blastocyst culture (82%) group than that in
immunosurgery (16%) group (p<0.05). When mitomycin C treated to pMEF for 2 hours, the formation rate of 88% was
significantly higher than those of other conditions.

Conclusion: Above results showed that the efficient isolation method of ICM from blastocyst was the partial trophoblast
dissection and the appropriate treatment time of mitomycin C was 2 hours. However, the subculture of ICM colony and
characterization of stem cells should be carried out to confirm the efficacy of the partial trophoblast dissection method.
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ek ojud AxR:E
714 v s A (pluripotent) A o] t).!~

HjopE Al e gk FHzo] A= 1981d
Martin*o] 83t o2 AF FAehel A wlolE7]A]
¥5 dedow Zesisinh oolA 2 @l Evans
9} Kaufmann 5°2 A7 wol=rAE52 &3}
3, o]F hamster (1988),° rabbit (1993), pig (1994),2
cow (1998) 5] Thkgh Fo] FEO A= Blol=E7]
Aol ghgo] Hare ul drk QIZF mjolE7| Al
F3Fo] Oigk AT 19941 Bongso T'%o] €]
TFANER FAE Ao Euy] dARe] s
=d HHo2 Fu%Y (co-culture)S AT F
53} (hatching)® FEH|7] Hjolr} Ty AFu) A
TZSE]OJ LHH]EIL] colony (H|o}Z7 A E &
S B a3l91a, 19981 Thomson 522 917+ uj
0}57]*4]35‘1—4 s HxE Busiglrh dAl <l
Zb vjokET Al dig AT A=A N, A8
o1&}, WXH ] Mgl g 7led T ol w
= AAH saadrt g 271 “H“r"ﬂ AA 2
ATREe] & TR el BEFslar ek

ol 7| ST SRS fg 8-S AXAE
(feeder cell)7=H], 3Zu7] wjo}=Re WAZH &g,
WAIES] colony 43 AlThel < (sub-culture), =71
Al BEARA], SRAERS] #3 o7 v
AT AT colony BAES el 7HrA
ZA) mitomyein C 21215 E3] WA} (spindle)
F4E ARt 43S FHAZ AAAE dLF
(feeder cell monolayer)S =H| 3k - ZH)|7] Hljo}lz4-
B g YAEHE Fujeict’ sz &
o 2= HAEA|E (immunosurgery) 2 S
AEE &3] (ysis)AlA =2 WAEZIE A A
o} FulFstAY, F8dl (zona pellucida)E | A
gk zul7] o} AAE AA M EL} FHjYE F A
A A F-ZE colonyE w-ElskH= WHHol 2 A}
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resistant; ATCC, USA)#} 23] Alzkek A3 ol
OFAE (primary mouse embryonic fibroblast: pMEF)
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< TS w2 Aotk wpehA, E A A =
ui7] wf el Al WA EeH 3 A A ER
o]-&5= AdsiskE AF vl oAl (STO cell)
o A3 Az A wjobidfrobAlE (pMEF)«]
mitomycin C *2] A|Zbel] & WA colony &
AES APk, QIZF wiolE7 A FHE A%
Z|Z2AR R E8317] 9t = AT

A0S H YH

1. 48 S8
HEE FE37] 9131 6~85% 2| Fl hybrid

(C57BL/CBA) ¥%1 AyF oAl pregnant mare serum
gonadotropin (PMSG' Sigma, USA) 5 TUE 7
TFA}SIaL, 48A1%F ¥ human chorionic gonadotropin
(hCG; Sigma, USA) 5 IUS B2 FAFs & =7
AF ek FAabete] wblE stk thed dA
(vaginal plug)S QI+ T 48A17 Aol ZHFulAH o
2 QU RS AN B IuE 4ER
<, Dulbecco's phosphate-buffered saline (D-PBS). 2.2
33] AlFataL ai-Em A st A mAl frEdo s
WS ek o R 4412719 wfols A
Stk AFE wlol= Gl.1 (Vitrolife Inc., Sweden)
3} G2.2 (Vitrolife Inc., Sweden) Hj%FeHoll A Eulj 717}

Figure 1. Mouse blastocysts and feeder cells.

A: Morphology of mouse blastocysts from in vitro cul-
ture of 4-cell stage embryos

B: Morphology of sub-cultured STO cells

C: Morphology of sub-cultured primary mouse embry-
onic fibroblast (pMEF) cells
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] w8t (Figure 1).

2. XXM =ZEQ Z=H| I HYQF

—

) MF HiOMSROLMIZE (pMEF)2| FH|

sl ehE =gk A 42 (F1 hybrid; C57BL/
CBA)S VA1 ¥, A3 (vaginal plug)s &1
SRR Al 13~ 144 Ao 7 JJrOE‘H*OE 1215
Aol AFgomiE Hols ﬁgo}oﬂl’% B
oke] mue}h IhE AASL Hio} 24S é}ﬂl Z7F
o] (mincing) 0.05% trypsin/0.53 mM ethylenediamine
tetraacetic acid (EDTA)ZE 22 o5 &, Hlo} =
A8 20% fetal bovine serum (FBS; Hyclone, Logan,
UT), 2 mM L-glutamine, 1% non-essential amino acid,
0.1 mM B-mercaptoethanol, 1% penicillin-streptomycin
S 718 KO-DMEMO.2 293¢ wjea}gict. o] 5
5 ml2] 0.05% trypsin/0.53 mM EDTA &4 o & njch

o 927 AEES dofuln, AE Yolele AA
ShaL 3RS BA5 3] MRk o) F W
Aol §el AEZo] FUA LEA AW 39

HA 0 2 43] Ahuldste] 10% dimethyl sulfoxide
(DMSO; Sigma, St. Louis, USA) S AHFEMNO T 5~
10<10° cell/ml®] == cryovialol] 1 m¥ 53
T ZudsANioR dAA LA FARTESGI.
2) STO M RO ZS| F=H]

+13}%l STO fibroblast (ATCC; American Type
Culture Collection, USA)E T-13}e] 20% fetal bovine
serum (FBS; Hyclone, Logan, UT), 2 mM L-glutamine,

1% non-essential amino acid, 0.1 mM B-mercaptoethanol,

1% penicillin-streptomycing- %4 7}3F KO-DMEMO. %
3d 2t o7 Adudsiel AEES 5*1/\]93 %, o]

& PBSl| 10% DMSO<%} 20% FBS7} 71 2R
FM3} 3 5~10<10° cell/ml®] &
I mi¥ #58te] 2gEH5AHOR A LA
FARTIACL

3) Mitomycin C2| X 2|

e AT B 2e)r] wjole} sl
297, FARESI JE STO Ad-frolAlEe} A%}
3l AF wjold ol EE ZH2E 37T water batholl
A 3EZF SIS ) eryovialoll AW AE BB
5 mlo] wjFod o= &ekslal 1,000 pmoll 4] 10%-7F
ArE-g) ko] AEols BE]al 10 mle] KO-DMEM

=2 cryov1a1°ﬂ

b

ASA, DA, 201, LA, 0|74
wjpele: H71310] 5% €O, 37C Hj1oA s
St} o2 0.05% trypsin/0.53 mM EDTA A& =
AT E‘C’—‘i% 7HE0] KO-DMEM Hj%FoH o =2 3x10°
cellml®] H57t HES 3t AAAE dAFTE &
H]fi}?ii‘r. FASo] P STO AdfotAl e} Az
Sk Aol £E 10 ng/ml mitomycin CZ 242} 1, 2,
A A2 gk ko R 33] AFste] XX
Az ARkl

¥

3. LM ZD|ol 22| 2 HYjQk

1) MYAEHM = (immunosurgery)

AAF Zu)7] vllolE 0.5% proteasedl| Al 33T )
Fetol TS AASE JPLALE G
7171 $138ke] Solter} Knowlese] WS W& 3]
o] 2188131 =, mineral oil= =3Z% 30 pl drop2]
rabbit anti-human serum antibody (Sigma, St. Louis,
USA) Aol A 5E3F wjFete] FAFANES A
©71 & YA mineral oilZ =¥% 30 pl drop2]
guinea pig complement (Sigma, St. Louis, USA) 1<
oA 57t Ag)ste] UM E Eeleisich e
H WAZE wl o°“°i 33 AHE -, me &
HeE AAAE GAdZol A 743 Fuf ksl A

o

-

WAHIES] colony FAS #235IITH (Figure 2).

2) 52 UM IE HI| (partial trophoblast
dissection)

FHUE AA Za7] wjote] A2y RS
DA BEFo 2 A EF & & 30G FAH SR
9Aof| A 3A] WFEFo = EH|7) (blastocele)S A3}
Ak WAER 7L i s welste] 33 Al s
- FHIEE AAAE A FolA 793 s
Al WAIZES colony BdS T3S (Figure 2).

3) EH§7| Hijot BHHRF (whole blastocyst co-
culture)

QEAEet AAAETF FAFEe] A2
55 fFE37] 938t 0.5% pro-
tease= FHUE A|Ag 28)7] vjobg AX|A|E
TGS A 77 Fujgsa HAIES] colony &
& HE3) (Figure 2).

colonyE #Asl=

4. SAHME

EA*2]+= SPSS PC version 10 TZ13-& o]&
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Figure 2. ICM isolated from mouse blastocyst by three different isolation methods for ICM colony formation.
A: ICM isolated by immunosurgery

B: ICM isolated by partial trophoblast dissection

C: Whole blastocyst co-culture

Table 1. ICM colony formation rate on STO and pMEF feeder layers by three different isolation methods of ICM from
mouse blastocysts

ICM" colony formation rate (%)

Feeder layers

Immunosurgery Partial trophoblast dissection Whole blastocyst co-culture
(n=50) (n=50) (n=50)
STO' 6" (12%) 29° (58%) 8% (16%)
PMEF* 8" (16%) 44° (88%) 41°(82%)

“ICM : inner cell mass.

TSTO : commercial mouse embryonic fibroblast.
{pMEF: primary mouse embryonic fibroblast.

Different superscripts are significantly different (p<0.05)

3l Chi-square test % Fisher's extract testS A}H&3}51 o} 2% = HAHAE] 16%HET} FolskA =4 1
om, pgke 0.05 ©lakel AE EAEH o7t EFSLTE (p<0.05; Table 1).

U Aoz BT HAHAEF colony FAE2 pMEFSI STO
cellzo] 212t 16%2F 12%= vlszelalon), F&
= 2t FEIAE AN 7] wlol FujdRiolM =

PMEFZ-oll A1 2] YA EZF] colony FdE©] STO cell

—_ = =
%djggl—HAﬂiﬂ sa|gfHo| o2 LHME2| colony Zo] W3] $ol8A 9T (p<0.05). 5k pMEFS
oA FBE ofokubx i AHI} Eu)r] wjo} Fu)

A AE, P8 QUL Ao, 7] el @ Abele] colony BAES] FolF Aol gl
FH|k 9] Al 7HA] dhEo R 247} s07)R o] ) o1}, B colony®] WS BAEYS W Ll
7] wfjofoll A WAHEHE Felsle] 2413t F2F mito- 7] wjo} Zujabye] Ao oz AAMo] EelA|

mycin C& AH|ate] F0]gk A XA 29} Tl esto] WA EstE e AlESo] #EEHIAT (Figure 3).
WA colony B/dS &3St STO AlES
o] WAIET] colony BAES H-& JdAlE 4
g0l 58%= WA= 12%, 7] o} &)

2. Mitomycin C A2| AlZHf Mg LHMZZD|
colony Ed&E

FH 16%H T FJetA =9k eH (p<0.05), pMEF STOS} pMEF A XetAZFS ¥HE $ mitomycin
A S0 o] WHAES colony BAES H& JU = 1AIZE 2717 3AIZHY 22 A elskeler, )
YA A N 2] vl o] ZH 88% AEZ¥E= colony FAEC] 2 i JIUAE
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Figure 3. ICM colony formed on STO and pMEF feeder layer after 5 days of culture by three different ICM isolation
methods.
AandA': ICM isolated by immunosurgery on STO (A) and pMEF (A')

B and B': ICM isolated by partial trophoblast dissection on STO (B) and pMEF (B')
C and C': Whole blastocyst co-culture on STO (C) and pMEF (C')

Ao Fefste] uigedlt olEs st
colony FAES FAISH A3 STO cellZolA=
AIRE A (52%)°] 1A13F A2l (9%)°ll Hls] |
M3 colony FAJE©] 191’943]'71] Eho} (p<0.05),
3AIE AERE (@8%) s frolgh Abel7h gllom,
pPMEFS-o 4 &= 1]k X%EE (@2%) 1t} 2713t 2]
T (88%)° A WA colony FAdEC] FI5H
EO} (p<0.05), 3AIXE AT (76%) = o3
2ko]7F AU (Table 2). 12t 5 AIES
A 2A13E Aol A @€ colony= A7) AA
AA PRSP EE Akl hgl ot 3AIRT A2
oA EAE colony= 7|7 AAAA w3hE =
okAtS w ot (Figure 4).

S Bl

2 5349 4 9l 23t &
e olgehn AAlE PARE WE A¥E ¥

Table 2. Effect of mitomycin C treated time to STO and
PMEEF feeder cells on the formation of ICM colony

Feeder layers Treated time  Rate (%) of ICM*
(hour) colony formation
1 4*( 8%)
STO' 2 26" (52%)
3 24° (48%)
1 21° (42%)
pMEF* 2 44° (88%)
3 38°(76%)

“ICM : inner cell mass.

TSTO : commercial mouse embryonic fibroblast.
*pMEF: primary mouse embryonic fibroblast.

Different superscripts are significantly different (p<0.05)

SIAA B, A, IS T 22 3]
o] X zmellA Ago] 7paieh! T olegh v
olz7] MEFE T3] fleixe T wjolke
R, WAHES colony A3, vliEsdelolAle] A
o, S71Axe] 54 19, EEREEEC 9
o ERA R B3} T BHE AXA Ak’
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Figure 4. ICM colony formed on STO and pMEF feeder layer after 5 days of culture.
AandA': 1 hr mitomycin C treated STO (A) and pMEF (A') feeder
B and B': 2 hr mitomycin C treated STO (B) and pMEF (B') feeder
C and C': 3 hr mitomycin C treated STO (C) and pMEF (C') feeder
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s o ol 2™ (82%)°] WA HAE (16%) B
FAEh wEbA I3 wolEr AR Y A F o} & colony FAES HERAITE W dAER
WAHIRET] colony BAdES =ole Flo] Folut) 5 23k WA X = pMEF A A A EFo] H-2351A]
Qs ApsEch Il Tt E ke s WFERISIAI, AEn)7]

WAIEZZ colonyE BAdsH7] $18IA1E mitomycin Hjo} FHjFHAAME =2 colony FFES HoJF
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AZbell w2 colony FAE HIWE Bate] Y & HOR AAT F STO pMEF AXAHEF W
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=] Ak colony HAES HEUCH, 53] STO (52%) B
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