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39.1% 9/23 GFP 6h ICSI 7 30 23.8%
30/126  Southern blot 16 3 18.8% GFP  Neomycin
DNA 33.3% 3/9 DNA 7 ICSI
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Abstract In our previous study normal and fertile mice were successful produced from oocytes following intracytoplasmic sperm
injection ICSI . In the present study the possibility of producing transgenic embryos and offspring with this procedure was
evaluated . After freezing-thawed once using HEPES-CZB medium without cryoprotectants the cauda sperm from KM fertile male
were exposed to the circular or linear pEGFP-N1 DNA for 1 min and then co-injected into metaphase II oocytes of B6D2F1
strain. When the zygotes with two pronuclei were cultured in CZB medium to day 3.5 39.1% 9/23 of them derived from
oocytes co-injected with sperm head and pEGFP-N1 plasmid DNA were expressed GFP protein. After transfer of the ICSI
embryos with two pronuclei from co-injection of sperm head and foreign DNA  seven recipients delivered 30 pups 23.8% 30/
126 . Southern blot results revealed that three of sixteen offspring integrated with GFP and neomycin genes together 18.8%

Interestingly all of them were produced from oocytes co-injected sperm head and linear DNA 33.3% 3/9  while none of
seven ICSI offspring integrated either GFP or neomycin gene in the group of co-injection of sperm head and circular plasmid
DNA. These results indicated that the high efficiency of transgenic mouse could be produced by ICSI. It may be shown that linear

DNA is more easily to integrate into host genome than circular DNA when ICSI was used to produce transgenic animals.

Key words mouse intracytoplasmic sperm injection blastocyst transgenic Southern blot
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ICSI  intracytoplasmic sperm injection
1

> 1999 2004
1CSI
3 4
DNA >0
ICSI
ICSI 7
GFP ICSI
1
1.1
DBA/2 C57BL/6 KM
C57BL/6
DBA/2 F1 B6D2F1
7
Sigma

Piezo PMM-150FU
PrimeTech LTD  Japan
CZB + 5.56mmol/L D-glucose

+ 4mg/ml, BSA 20mmol/L. HEPES-buffered

CZB + S5mmol/L NaHCO, 8
Taq
PCR
1.2
1.2.1 DNA pEGFP-N1
Clontech Co. Ltd GenBank U55762
CMV/GFP  SV40/Neomycin
9 50 ng/pL
ddH, 0O 20mmol/L Tris Cl + Smmol/L. EDTA
pHS.0 -20°C
1.2.2 ICSI 7 HEPES-CZB
44 4 KM
30uL
1 25C

pEGFP-N1 DNA DNA

Sng/pLL 1 min 12% PVP-360
/DNA 2:1
7~8 B6D2F1
78
hCG 14 ~ 15h - -
HEPES-CZB + 1 mg/mL hyaluronidase
5 32C
8um
DNA/PVP-360 Piezo
5
5 ~ 10min CZB
CO,
hCG  17h
1.2.3 7
ICSI 6 h
PB2 CZB ICSI
15~20
19 ~ 20d
1.2.4 F1
1 PCR 3~4 1.0cm
0.4mg/mL K Amersham SNET
55°C
25:24:1 30 min 120001/ min Smin
DNA
Eppendorf 70%
TE pH8.0 4°C
DNA 0.5~ 1.0pg ICSI DNA
GFP  Neomycin PCR
GFP 5'-
TCGTGACCACCCTGACCTA-3’ 5'-
CTTGATGCCGTTCTTCTGC-3’ Neomycin

5-TCACTGAAGCGGGAAGGGACT-3’
5'-AGCGGCGATACCGTAAAGCAC-3’ PCR
94°C Smin 94°C 30s 57°C 30s 72°C 45s 35

72°C 10min 308bp
494bp
2 Southern blot Rediprime™ I
Amersham EcoR 1 + Not |
pEGFP-N1 771 bp PCR
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ZP-dCTP 10 ng
2
10pg DNA
EcoRI + Not [ Stu 1 + Eco0109 T 2.1 GFP ICSI
Sambrook & Russell ' Piezo GFP-N1
0.8% DNA 105 ICSI 90
Hybond N* Amersham 85.7 % 60 23 57.1vs81.4
DNA -SDS % 21.9 vs 67.4% P <
5h GFP 0.05 1

Neomycin 65C 12 ~ 16h la b le d GFP

-SDS I 1 -70%C GFP 39.1% 9/23

X Kodak 24 h 1 7 30
23.8% 30/126 2 16
1.2.5
¢-
1 ICSI
Table 1 In vitro development of transgenic embryos produced by ICSI
N. of Embryos at different stages/ %
Pronucleus 2-c 4-c Morula Blastocyst GFP* Blast
ICSI n=3 105 90 85.7 86 81.9 60 57.1°" 23 21.9"" 9 39.1
Normal fertilization 43 40 93.0 39 90.7 35 81.4 29 67.4 0

* % Values in the same columns differ significantly P <0.01 .

1 ICSI
Fig.1 Transgenic embryos produced by ICSI

Oocytes were microinjected with frozen sperm head that had been preincubated with circular pPEGFP-NI DNA. The embryos at the morulae b and blastocyst

d the left was positive and the right was negative stages were shown GFP expression under UV light. a and c are light field x 200 .
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2.2 PCR 494bp 16
PCR 16 ICSI 1~9 ICSI Southern blot 3 ICSI
DNA/ 10~ 16 DNA/ 23 8 1~10 GFP 774bp
7 GFP 2 3 5 6 8 9 Neomycin 1277bp 3 18.8%
16 2 Neomycin 1 23 6 8 10 3/16 DNA
16 2 *P-dCTP pEGFP-N1
2 ICSI
Table 2 Summary of transgenic mice by ICSI
DNA Recipients Embryos transferred Total pups Offspring analyzed GFP* /Neo* /%
Linear 4 65 12 9 3 333
Circular 3 61 18 7 0
Total 7 126 30 16 3 18.8
pp a2 2 S 47 b Southern blot F1
— 308
4 3
M owilwiZ 2 3 6 % 1o | 5 7 Ié neomycin 8 Fl
~eo 4  lane a~h
—444
3
2 IcsI PCR
Fig.2 The patterns of PCR analysis on ICSI
transgenic mice produced by 1CSI 23.3% '
PCR analysis of total DNA from control BOD2F1  wtl and wi2 ~ mice 2 23.8%
356 9 16 1 4 7 andS8 for GFP gene integration upper  and HEPES-CZB
mice2 3 6 8 10 1 5 7 and 16 for Neomycin gene lower . 1 DNA
N, transgens copy b, transprens copy
100 105 | Wil K 8 2 20 0 s 2 wil 2 R 3
Nea
1277 — S
3 ICSI Southern blot

Fig.3  Southern blot analysis of total DNA from control B6D2F1 wt  mice 3 8
and 2 using different probes for GFP  pEGF-N1 fragment 774bp upper and Neomycin genes
PCR product 494bp lower in which the expected integrated band was 1277bp
Estimated transgene copy numbers per genome were shown in the left lanes.

These results shown that mice 2 3 and 8 were transgenic founders produced by ICSI.

T1
2 i b ¢ d E t L h o1
Neo o DNA/
1277 bp— ™
4 Southern ICSI
Fig.4  Southern blot analysis of neomycin transgene 18.8% DNA
of F1 offsprings from transgenic founder 3 33.3% DNA

The result showed that 50% 4/8 of F1 mice

harboring the foreign gene lane a~h .

. DNA
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