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The effect of development and implantation on mouse embryo of
leukemiainhibitory factor (L1F)-deficience
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Good embryo development and receptive endometrium are essential factors for
embryo implantation. Leukemia inhibitory factor (LIF) is an essential factor for
implantation and establishment of pregnancy. However, its role in the devel opment of
preimplantation embryos remains controversial. The aim of this study is to assess the
effects of LIF on development of preimplantation mouse embryo and uterine changes
after implantation. Changes in preimplantation embryos were determined after
microinjection of LIF antisense oligonucleotide at the two-pronucleus stage. There
was no difference on development between the 0.25-fmol treated and control groups.
The 0.5-, 1.0 or 2.0-fmol treated groups had significantly lower percentages of
embryos developed to the morula or blastocyst stage and the 2.0-fmol treated group
had significantly lower percentages of embryos developed to the four-cell, morula, or
blastocyst stage. No embryos developed to the four-cell stage in the 4.0-fmol treated
group. The 1.0- or 2.0-fmol treated groups had significant lower implantation rates
than their corresponding control groups. To identify gene changes by using duplicate
DNA microarray from embryo transfer to uterus after injected with or without LIF
antisense oligonucleotide was no statistic difference. The gaps between secretory cells
of decidual cell in the control uterus were larger than LIF-antisense treated groups. If
nutrients supplement was difference between these groups is need more investigation.
In conclusion, we find LIF These results indicate that LIF is a critical factor for the
normal development of embryos at the preimplantation stages. These results indicate
that LIF is a critical factor for the normal development of embryos at the
preimplantation stages but not effect on gene expression of uterus.
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Control LIF antisense (fmol)

Nonsense Nonsense
Untreated NaCl (2fmol) (4fmol) 025 05* 1.0* 20% 4.0°

Stage (n=151) (n=171) (n=146) (n=83) (n=144) (n=145) (n=155) (n=152) (n=112)
Two-cell 90.7 918 925 90.4 931 903 903 921 964
Four-cell 887 883 877 85.5 882 821 839 704° 0O°
Morula 874 866 84.9 83.1 840 766° 723° 638° 0O°
Blastocyst 854 795 79.5 78.3 80.6 635° 394" 132° Q°

& Compared with the untreated group.



bp<0.01.

°P<0.05
oo ) R P BT R F G R AR PR B F R S g

No. of % of
No. of blastocysts blastocysts
Group recipients Treatment® Blastulation rate (%) transferred implanted®
I 4 Untreated 81.1 (30/37) 22 81.7+21.3
Nonsense 80.0 (32/40) 22 775+74
I 8 LIF antisense (0.5 fmol) 62.4 (63/101) 52 67.8+17.6
Nonsense 8 1.5(66/81) 52 747+ 321
1 10 LIFantisense (1fmol) 37.8 (76/201) 61 543+12.2°
Nonsense 82.5 (85/103) 61 86.1+11.5
IV 8  LIFantisense (2 fmol) 15.1 (46/305) 42  329+116
Nonsense 82.4 (70/85) 42 81.3+14.0

@ Blastocysts (5-7) treated with LIF antisense oligonucleotide were transfered to the
right uterus horn of each recipient and the same number treated with 2 fmol
nonsense oligonucleotide to the left uterus horn. The untreated blastocysts were
transfered to the right uterus horn of each recipient.

P Mean + Standard deviation. Compared with control.

‘P <0.01,

P < 0.001.

AZon FFHIFFF AEPHREFAC T FAFLARZMLA AT IR E 2
AL LRz AT

FREAT TAE AT
& 7] & | lymphoid blast crisis-like 1 cystatin 9 3 DNA segment, Chr 4,
# Mus musculus strain CD-1 Mus musculus 10 days embryo Wayne State University
K+-dependent Na/Ca cDNA, RIKEN full-length 125, expressed
exchanger (SIc24A3) enriched library RIKEN cDNA
mMRNA, partial cds granzyme F 1110033009 gene
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cholesterol 25-hydroxylase
deltex 1 homolog (Drosophila)
myosin heavy chain 11, smooth
muscle

RIKEN cDNA 2310045A20
gene

troponin T3, skeletal, fast
RIKEN cDNA 2810425C21
gene

serine protease inhibitor, Kazal
type 3

RIKEN cDNA 1100001123
gene

smoothelin

period homolog 3 (Drosophila)
uncl3 homolog (C. elegans) 1
latent transforming growth

factor beta binding protein 2

RIKEN cDNA 2210008A03
gene

reduced expression 2

annexin A8

RIKEN cDNA 0610042C05
gene

5100 calcium binding protein A8
(calgranulin A)

5100 calcium-binding protein A9
(calgranulin B)

hemoglobin, beta adult major
chain

gamma-glutamyl transpeptidase
small inducible cytokine B
subfamily, member 5

small inducible cytokine B
subfamily, member 5

neutrophil cytosolic factor 2
gamma-aminobutyric acid
(GABA-A) transporter 2

lipocalin 2

Public domain EST
NAD(P) dependent steroid
dehydrogenase-like

heat shock protein, 110
kDa

mitogen activated protein
kinase kinase kinase
kinase 2

granzyme B

RIKEN cDNA
5730406115 gene

gene rich cluster, C8 gene
RIKEN cDNA
9430098E02 gene

IG ALPHA CHAIN C
REGION

GTP cyclohydrolase 1
RIKEN cDNA
1110021D01 gene

kinesin-associated protein
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