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Development of Mouse Preimplantation Embryos in Solubilized Matrigel Media
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Objective: To verify the effect of two forms (growth factor and growthfactor-reduced) of solubilized
Matrigel on the development in mouse preimplantation embryos.

Methods: Late 2-cell stage eggs were cultured through the blastocyst stage in the presence of GF-
or GFR-Matrigel (0.5%, v/v). Morphological development, cell number and % apoptotic nuclei of
blastocyst were measured by Hoecst staining and TUNEL of nuclei.

Results: Morphological development, number of cells per embryo was significantly increased in
the presence of GF- or GFR-Matrigel. Culture of the embryos in the GF-Matrigel gave the best result.

Conclusion: Low concentration of solubilized Matrigel improved development of mouse embryos
regardless of growth factor content of the Matrigel. Growth factors and extracellular matrix protein
included in the Matrigel synergistically potentiated the development of mouse embryos.
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£ A¥oMe F57)1E 9 1442 o 1042
FAE = ARSAA AlSE AF (ICR strain) &
e AE 7838 AL £RAL AS 1273 o
FE 2 ARRsIith z7)vjolE BEsy] sl
o] 5 1U2| PMSG%} human chorionic gonadotrophin
(hCG, Sigma)= 4648*111- Ao g 9}zl Alzo]
76l FAksle Fhae 453 5, 3 A
o} kide] PA B 1:]-_0. Lk ;ﬂz-]o golx o} S B
2]3te] vlolE 53ttt $7] 2-HE7] uljo}=
hCG AL & 4841710 BHAE AFua 2 £4H)
-, 4 mg/ml bovine serum albumin (BSA)< i]'-rr?l-
HTF ol 4=t HEalo] ullodols ot
(flushing)dh= W oz =28}k HTFe 0.4%
BSAE §+rdt wilgd s 7| EugFde) GF- HE
GFR-Matrigel (Irvine, USA)S 0.5% (v/v) & L&
54 gko] ujFel o] 88T wlgA L wikH A
(plastic dishes, 60 x 15 mm, Coming) 2}l 20 ul4 ¢l
*]8}30 paraffin oil& GOl 5% CO,9 95% 27]7}
TEE I 100% FE7T A= |4 vfok
&}t

'[111

r-O

 WNE YT So| BF

hCG FAF §- 84, 120A]7kel] vlo}e] ulal Ale) &
el 7 = A-E 98 0.7% sodium
citrate 8-N0.2 ST} A3l wljolE HHAF)
.‘a'_ 2 -:] o] = °ﬂ O‘E]_J_ Camoy .g_ono -ﬂ;gi;].?d
=3 24*] b - saline & A 3}91 ). Hoecst 33258
(Sigma)& 0.1 pg/ml SE2 53 HTF vkl

(0.4% BSA) el A s~6&-7F ujjeksli pPRSE 3]
A F sl B3Eu) g AloellA BEstm Alrl)E
goict sl A ES yltest2, T 3 F=
Student-r test® &7 3 213t} p<0.05Y ) o) 5
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3. /n situ visualization of apoptotic nuclei

vfjeko] it uljolE 0.7% sodium citrate -£-24¢l] 15
3 BAEIE BagA7ln £glele 96 & 79
slobE EelFa HAES YAE FAF F, Camoy
8- (acetic acid : ethanol = 1 : 3)& uljo} ¢jof WP
o] nAslelt. PBSe 5E3F AXsle] 312

endogenous peroxidaseS 2A5}7] 918l 3% H.0,°

SE3F AAAIZ F PBSE S 23] AHsIgic),
TdT-mediated dUTP-biotin nick end labelling (TUNEL)
& & Al slidet™= Apoptag kit (Intergen)]
equillibration buffercl] St A3 A17] & TdT en-
zyme solution< =33 humidity chamberel] o]
37°C, 1A13F 3083 f L3I Th TdT enzyme WH3-9)
FTHE &8°| =& Stop/Wash bufferel] Ho] 10%-7F
A2 F, PBSE 183k 48] AlFlsltt MlA ¥ &
2ko] = 9]of| Anti-digoxigenin peroxidase conjugate &
NE T=FXF F cover glassE 1 A2 A humi-
dity chamberell 2o] 1Az}t wj<ksigict. wkg 5
PBSel|A] 2327k 33] H|&H3}31, peroxidase substrate?]
DAB (3,3' diaminobenzidine) 840 2 147+ ¥HE-A]
A WAt} PBSE 3] A3 & hematoxylin©
i counter staining 3t} PBSE A2 F 70~100%
AA xyleneol] 108 4z
Canada balsam©. = permanent mounting 8}1 T}, &
o] &) Ik Aoz whalsl ZlukS. apoptotic
nucleus & FAsF MA 5t =0l gl apoptotic
nuclei®] ®]&E& AlXIslsich
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4. Caspase-3 &4 =%

ARTT 40719 wlo} (EH)E MR &3
o] £t vlol= 1 mg/ml of PVPE &% HTF
o 3% Mg & B2} lysis buffer (10 mM Tris-
HCI [pH 8.0], 1% Triton X-100, 5 mM EDTA, 2 mM
DTT, and 0.32 M sucrose)ol] &7 &-3&}oic}. ¥4
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AEeste AFAE Hslgith 45N caspase-
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Chaps [pH 7.5] and 10% sucrose)ll -=%}§k 5~ Caspase-
3e] 714& Hrkske] 37T A 30 min WekEl9lc)
Caspase-3 7| @2 Ac-Tyr-Vla-Asp-amino-4-methyl-
coumarin (AMC)E ©]-&-3}91t). o] 7] 9] caspase-3
ol ©}8f peptide §-917} Aksd AMC7} &)
o] #3#-& LEPATE Fluorescence spectrophotometer
(Perkin Elmer, LS50B)E ©]-8-5}9] excitation wave-
length 380 nm®} emission wavelength 460 nmoi|A] &
*J—J ZFEE FAs0 712 0]9]9) protein source
7k E0l90A ¥ AL blankZ &1 7t FollA 7
‘S—";l P ZEE Ao HPETE caspase-
3 34 °] zlo|= Smdent's+ test Z3}o] £ 2]
&M p<0.05Y | frold Aoz BASI.
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Table 1. Development of mouse preimplantation embryos in the presence of Matrigel

Matrigel
Stage. (post hCG) Control
GFR GF

Two-cell Embryos (48 h) 118 (100%) 120 (100%) 119 (100%)
Morula (84 h) 98 (83%) 98 (82%) 102 (86%)
Blastocysts (120 h) 80 (68%) 92 (77%)° 110 (92%)"""
Hatching Embryos among the Blastocysts (120 h) 14 (12%) 30 (25%)" 33 (28%)°
Degenerated Embryos (120 h) 13 (11%) 7 (6%)" 7(6%)"

Embryos were cultured in the presence or absence of 0.5% GF- or GFR-Matrigel from the 2-cell stage to the
blastocyst stage. The development to morula, blastocysts and hatched embryos expressed as percentage of total
embryos cultured. GF, growth factor included; GFR, growth factor-reduced. Values in parentheses are percentages.

“and *', significantly different from control and GFR-Matrigel, respectively (y>-test, p<0.05).

Table 2. The effect of Matrigel on the total cell
number per blastocysts developed in vitro

—
" Control 43 81£13.10
GFR-Matrigel 45 87+13.70"
GF-Matrigel 43 93+13.95°

Embryos were cultured in the presence or absence of
0.5% GF- or GFR-Matrigel from the 2-cell stage to
the blastocyst stage. Number of nuclei was counted
after the Hoecst staining. GF, growth factor included;
GFR, growth factor-reduced. Data are mean®SD.
*, significantly different from control (Student's r-test,
p<0.05).

Table 3. The effect of Matrigel on the apoptotic
blastomere of the blastocysts

—
i Control iz 18 10.35+£7.94
GFR-Matrigel 16 4.30+£2.39°
GF-Matrigel 16 3.36%£2.72°

Embryos were cultured in the presence or absence of
0.5% GF- or GFR-Matrigel from the 2-cell stage to
the blastocyst stage. Number of apoptotic nuclei was
counted after TUNEL labeling. GF, growth factor
included; GFR, growth factor-reduced. Data are mean
+SD. *, significantly different from control (Student's
r-test, p<0.05).

Table 4. Caspase-3 activity of the embryos

Treatment Activity (% of Control)
Control 100
GFR-Matrigel 93.68+3.77°
GF-Matrigel 85.14+4.05°

Blastocysts developed in the presence or absence of
Matrigel (GF- and GFR-) from 2-cell stage were
subjected to casapase-3 assay 120 h post hCG.
Whole lysate of 40 embryos were incubated for 30
min in the presence or absence of caspase-3 sub-
strate (Ac-Tyr-Vla-Asp-amino-4-methylcoumarin).
As a blank enzyme-free reaction was used. Data
are % of control (HTF). Error bars are SD (n = 3).
*, significantly different from control (Student's -
test, p<0.05).

4

GF % GFR Matrigel 25 =7|vfjote| Hefwrdy
o g +§ 72t

hCG FAF & 84413t ECM©] #H7bgl uljofole]
Al 3zl SRERlen] ECM H gl B w
S AL 7= oy o34 etk hCG
FAL ¥ 96A1ZH ECMeo] H7FE ufoklelA X
v 7} $HEE9lon] ECM Bl Bk f2ldhA
(p<0.05) F& TAEL 7|531%ck hCG FAL F-
1204 Ztel] ECMe] #H7tg vt HakE 2
el At F-3% violr} ECM vl gl Hr}
O|&}HA| (p<0.05) F7F8H3AT} (Table 1). 7] F&A]
7] wlle}E vt Eulrl =HAS 9 wiopE 1
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Aste} 92 AN F ASI AP GF- 2 GFR-
Matrigelo] H7Hel wjoFeloll ] ECM Bl A g ®oh
BT 7} 28 (p<0.05) S7HEIAT (Table2).

GF ¥ GFR Matrigel 25 Z=7|ufjo} M =Z2|
apoptosis& & sHt

2-M 7] vjolg wjgste] Eujrt HALS w
Hjo}-& 1A 3te] TUNELS Al38§k A3} Matrigel
o] H7tg ujgeYelA A & 7k2© TUNEL
positive 3] = B u]Fo] FostA| ALS Hl
8191 T} (Table 3). TUNEL-positive nuclei®] H]-&-2
GF-Matrigel W #|el|A 7} stgkw o}-8- 2 2 GFR-
Matrigel, HTF 0.2 Y7 Uelgton] 33 Alo]d
ol gt (p<0.05) Zol7t 1=} 2-H 7] wlo}
£ diokste] Ful7t S of lysisAl A caspase-3
HAg FAFSE A3} GF-Matrigel @ GFR-Matrigel
| #7bgl wjFAolA caspase-3 FAlS u]H |
o] vjjol| caspase-3 A Rt} f2]5lA WU
(p<0.05) (Table 4). GF-Matrigel | 2]72] ujjo}2]
caspase-3 42 GFR-Matrigel #|2]T2] uljo}e]
caspase-3 4 Ht} w¥glro} f-o)slA] ergkrt
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2 d7T A7 &g dEle] ECM S5-I
Matrigelo] 718 vjFlolA] wjole] Hefd WA
o HE 71 F7ket%nh olgk frAlHA AH =
7)ufololl A Matrigeloll 2|3+ F3=21% 2! Jaminin,
fibronectin 52} & 53 ECMeo| H7Mg wfokey
oA WA &Eo| o] nHHYTHS ol &
I Ml B P el

= AZEY ¥ Hae AL ond
l3‘r Matrigel ol =
proteoglycan, entactin, nidogen 5] ECM protein®]
EA)3,” TGF-p, FGF, tPA 5-9] AAAA7} 4%
2250 o]E Aol ¥ AR F e
z7)vljo} HAlg Zx3c" GFR-Matrigelo] H7}
B gl M ulote] HelH LA 9L FF
o] #ol%k S717F BEE o] Matrigeloll 2} 24
o] £XaFE ECMe 2R 71582 ¢ 5 stk
o} Aol A w)Eke] dAQ1Ake} cytokineEe)
A= o] o} Aale] WA FFE v]A o
59 AF7F ECM9] EAel 9J&l b FEH=
Zlo] Hgolth”? upgha] wjotelo] H7tEl ECMo
g A3 " PA RrH R AU,

laminin, collagen IV, heparansulfate

cytokine ¥ TR aiEe] Zgo| o=
22351518 7ol Sich dEEQl Z27]viol &
ajol FHol = thFst ECMEo] EAsi0] 2 €
Foll A H7Hg BCMS FRUE sl wiolet
A& = 9k® 18 9] integrin ligand ¥ olue}
g3d ’é}ﬂM ECM &A= AZ9 &5 £
315 apoptosisZ SJATTE wekA o)} fANEHA
wjo} F9le] EAlHe S31E elel Matigele)
ECM protein (2 laminin)ol] €]&] sljolu] &4
Zolie [ #i}/ﬂﬁ?} alEisl Ay
ulole] Fepay SR F2 v} Al £
s WAy AQEd SEdow AWHY Wt
27el 23} SYHo2 Yok aeh 4
oA BAste BAFAAY L 49917 Sol
Zgd vl Fepgael S5 20 &7 <9
Z7H3e viol9Hel 23lo] mloke] WS 7t
MR 2ET & 98 PTG B 4Y 2
3} Matrigele] 71l woFojol A wlobe] Heuay
o] Wiz AL FF £7k Z7He L violol
Washs gz aae] 2alo] Matrigel ol &
AskE BECMOl 93 E2E 4 3le-S ojulsit)
Matrigelell 23] Eujrl7]e] &5 571 F2|5HA
71 Al 484 ECM ligand7} Z7]ufo}e]
AZELS R Aoz A9, gHtze=z
integrin SH7-2] ECM 4159 Hgals A2 4
T3 F3txAo sy JFAA FEAE F
3 2zet ¥rpRo 2 ZFdich & AF AH GF-
Matrigel WjFdelA 713 & LA ES Holn
o]& Fo]o] GFR-Matrigel, 7] 2ujde) o=z 1}
B}t Matrigel 2] ECM e A x) A9l a}E0] 1
FHOoR g Hjole] WA P AES 279
Ao2 AmATh Ale] BN Rolld B
AT Aol U@ Bl A LYFE =LA
NEAY 2N EMB 4FAAE) 9F =
Zlle} wAe 24 7)ol BE ATE e
Engelbreth-Holm-Swarm (EHS) mouse sarcoma-ql
AEQ 7125 E F5% ECM EFAY
2 GFR-Matrigele] A7 Z7]ujole] Az} ‘i}‘l
<r, apoptosis®l] F|X & F3S FAREISITE GF- %
GFR-Matrigel & 0.5% (v/v) 8718k ujokhel A 4
Z7|ufote] A nAs & 7 Tl F
7}591 20| apoptosist & A =] 21Tl GF-Matrigel &
GFR-Matrigel 20} $& 432 Ho] MatrigelU|9]
ECM s} 4gelage] #rbs e 2estol
ajjo}2] Lﬂ-/kg o /}E.d‘_g- =215 FHog A}. =},
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