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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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3. In situ visualization of apoptotic nuclei

ajeFo] Bt ulolE 0.7% sodium citrate §-Ho) 15
B AAste B&A7 R 1’/}0 1= #fel &t 7i2]
wjotg SeEi AL AXE TAT F, Camoy
B9l (acetic acid : ethanol = 1 : 3)9~ vlo} glof] g+
o] ZABIITE PBS 5¥3F AA|Fhe] =apA2 F,
endogenous peroxidaseZ AAIE}7] $3) 3% H0,90

5%3F AAAZ F pBSE 581t 23] AMAECL
TdT-mediated dUTP-biotin nick end labelling (TUNEL)
< 98} A3 slide Apoptag kit (Intergen)]
equillibration bufferell 5¥3F AAA121 & TdT en-
zyme solutionS =X+ humidity chamberdl] ¥ o]
37C, 1A12F 30%27F WS AT TdT enzyme W-g-2]
Z5% £ =& Stop/Wash bufferol] ¥o] 1027F
Al §, PBSE 183F 43] AlHEGT AH F &
Zhol= $lofl Anti-digoxigenin peroxidase conjugate &
NE EXF T cover glassE B2 AF2o)A] humi-
dity chamber®]] ol 1At wjgFslsivh v &
PBSol A 247t 38 23151, peroxidase substrate?!
DAB (3,3' diaminobenzidine) -8 0.8 187+ ¥H-gA]
7 raslsin) PBSE 73] A3 T hematoxylin®
2. counter staining 3+S3ct PBSE AlA < 70~100%
. ethanol series® A A xyleneol 108 HX &
Canada balsam© £ permanent mounting 31t &
o) 8 rhed daog wald ATHE apoptotic
nucleus@ A3t HA) &F o g apoptotic
nuclei®] vl&& AXarlch

4, Caspase-3 &4 &3

AT 4009 ol (EuhE AR ST
vjeko] Tk wjol= | mgiml of PVPE &-H-3 HIF
o 33] A3 F vJ3ZHE lysis buffer (10 mM Tris-
HCI [pH 8.0], 1% Triton X-100, 5 mM EDTA, 2 mM
DTT, and 0.32 M sucrose)ell &4 ¥-astsic} 54
N2 microcentrifuge® A 15,000 1pm, 15 min, 4C=E
A Eeslo] AFAg FH3glvh AEH2 caspase-
3 assay buffer (100 mM HEPES, | mM DTT, 0.1%
Chaps [pH 7.5) and 10% sucrose)l] £§3+ T Caspase-
39| 714& #7lste] 37T 30 min v
Caspase-3 7|2 Ac-Tyr-Vla-Asp-amino-4-methyl-
coumarin (AMC)E ©]-838}31t}. o] 7]2 0] caspase-3
o ©J3) peptide F917} BEHE AMC7t £ 5
o] ¥3& yehdr} Fluorescence spectrophotometer
{(Perkin Elmer, LS50B)E- ©]88}¢] excitation wave-
length 380 nm®} emission wavelength 460 nmel]*] &
o] 5 ) 71 o)fell protein source
E3A %2 AL blank= st 7 FellA 7
= Wy HREg AHEslelnh J¥wRL caspase-

gl o] alol= Student'ss test A3o] FAIA 2
o p<0.05Y o feldt Aoz FAsGH,

Ea il

}

-382-



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<0.03).

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

Treatment Numberof  Cell Number per

Embryos Blastocyst
Control 43 g1+13.10
GFR-Matrigel 45 87+13.70
GF-Matrigel 43 93413.95°

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 mean3: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

Teament Yool % oo
Control 18 10.354+7.94
GFR-Matrigel 16 430%2.39"
GF-Matrige! 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
+8D. *, significantly different from control (Student's
t-test, p<0.05).

Table 4. Caspase-3 activity of the embryos

Treatment Activity (% of Control)
Control 100
GFR-Matrigel 93.68+3.77"
GE-Matrigel 85.141+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).
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Aste] A& FAF F A 29 GF- % GFR-
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