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Table 1. Production of trangenic mice produced by direct injection of foreign
DNA /liposome complex into mouse testes.

Exp. No. No. of offspring No. (%) of trangenic mice
| 11 0C0)
2 2(29) [2-2, 2-7 lines]
3 13 1(8) [3-10 line]
4 7 2(29) [4-3, 4-4 lines]

BoNKOED 7 YR Y 2=y 2w ARBVT, IBRTREEHRSETHYF Y 7oy METick > TR
HERANBABETOREEFAN (F2), OS5 YAV 2=y 2292055, TH (F1) ~DOBAR
EFOEENSBHSNIDR2MT (3-10FM. 4-4FHMH) TH-72 (®1)o 3-10RHEICBVWTF1D 5
YAV 2=y I RIRAEDPST, D4/ L DNA D SEAEEFEEZ 5N S pBluescript 1I KS+@
RNFIa—=s 794 FEGURETHR (244bps) O—ERAMIEL. Y1 L2 by —2 2 v 2 T2 D
BV ZRELIcE A, BARETTH DI EMMHRI N/ (data not shown)o Tl £ ORERM SH
FREEF EcoRI #538% 51, BAMIEF I3 head-tail T Y F LA L TWA I EMHLDITE > 72,

Table 2. Transmission of transgene to F1 generation in transgenic mice
produced by direct injection of foreign DNA /liposome complex into
mouse testes.

Trangenic mouse line No. of F1 offspring No. (%) of trangenic mice
22 12 0 Co
2-T 11 0 (0
3-10 13 3 (25)
4-3 10 0 CO
4-4 7 1 (16)

F1 offspring in 3-3 transgenic line

6.56
4.36

2.32
2.02

0.56

Fig. 1. Southern blot analysis of F1 offspring of transgenic founder (3 -3 line).
The bands (arrow) denote integration of the transgene. Tg and - indicate
transgenic and nontransgenic mice, respectively.
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ERLTVWE, ThoOER, G, BREMERTEAETRFIR Y/ A~NOBEFOMAAMHLT L
bEZERTCRTHOT, RORERKENH 5EBREALFHICEVWTHEI S I LETRE NI,
4. fluorescence in situ hybridization (FISH) %{fi-f b3 v R ¥ x =y 779 ADYEEFC
B ABAEGEFOREOHR., L # -5 —BEFERREERTEAZT A LT X2 REMBT. &
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X ®

1. Lavitrano, M., Camaioni, A., Fazio, V. M., Dolei, S., Farace, M. G., and Spadafora, C.
(1989) Sperm cells as vectors for introducing foreign DNA into eggs: Genetic transfor-
mation of mice. Cell 57, T17-723.

2. Brinster, R. N., Sangren, E. P., Behringer, R. R., and Plamiter, R. D. (1989) No. simple
solution for making trangenic mice. Cell 59, 239-240.

3. Horan, R., Powell, R., McQuaid, S., Gannon, F., and Hoghton, J. A. (1991) Association of
foreign DNA with porcine spermatozoa. Arch. Androl. 26, 83-92.

4. Wu, G. M., Nose, K., Mori, E., Mori, T. (1990) Binding of foreign DNA to mouse sperm
mediated by its MHC class II structure. Am. J. Reprod. Immnol. 24, 120-126.

5. Zani, M., Lavitrano, M., French, D., Lulli, V., Maione, B., Sperandio, S., and Spadafora,
C. (1995) The mechanism of binding of exogenous DNA to sperm cells : factors controlling
the DNA uptake. Exp. Cell. Res. 217, 57-64.

6. Gagne, M. B., Pothier, F., and Sirard, M. A. (1991) Electroporation of bovine spermatozoa
to carry foreign DNA in oocytes. Mol. Reprod. Dev. 29, 6-15.

7. Bachiller, D., Schellander, K., Peli.,, J., and Ruther, U. (1991) Liposome-mediated DNA
uptake by sperm cells. Mol. Reprod. Dev. 30, 194-200.

8. Ogawa, S., Hayashi, K., Tada, N., Sato, M., Kurihara, T., and Iwaya, M. (1995) Gene
expression of blastocysts following direct injection of DNA into testis. J. Reprod. Dev.
41, 379-382.

9. Sato, M., Iwase, T., Kasai, K., and Tada, N. (1994) Direct injection of foreign DNA into
mouse testis as a possible alternative of sperm-mediated gene transfer. Animal Biothech.
5, 19-31.

10. Huguet, E and Esponda, P (1998) Foreign DNA introduced into the vas deferens is gained
by mammalian spermatozoa. Mol. Reprod. Dev. 51, 42-52.

11, Wall, R. J. (1996) Transgenic livestock : Progress and prospects for the future. Therioge-
nology 45, 57-68.



35

ENEE

Analysis of transgenic mice produced by testis-mediated gene transfer

K. Matsumoto, Y. Hosoi, K. Toyokawa, K. Nakagami,
H. Miyamoto, K. Saeki, and A. Iritani

Abstract

DNA transfer mediated by sperm has the potential to simplify the production of transgenic
animals, but the possibility in mice has been controversial. On the other hand, the ability of
animal spermatozoa to capture foreign DNA has been suggested. In this study, we investigated
the feasibility to produce transgenic mice by direct injection of foreign DNA in mouse testis.
DNA /liposome complex was injected through a needle into testes bilateral testis of four
mature mice. After all males were mated with female mice, 38 pups were delivered. In Southern
blot analysis and direct sequencing, the foreign DNA was shown to be integrated in host
genome of five mice (13%). However, only two trangenic mice exhibited the transmission of
transgene to next generation. Thus, direct introduction of exogenous DNA_/liposome complex
into the testis will provide a simple methodin generation of transgenic mice, and further
investigations are also necessary to determine molecular mechanisms based on the uptake
of foreign DNA by sperm.



