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To clarify the problems of gene transfer in the fertility clinic, we investigated the safety and
effectiveness of the gene transfer of mouse sperm using the lipofection method.

We used the pCAGGS-lacZ plasmid connected with cytomegarovirus enhancer/chicken S-actin
promoter as an adventitious gene. After incubation of the DNA-liposome complex and mouse sperm
of epididymis in the medium, we investigated the sperm motility after gene transfer, in vitro fertilization
rate of the gene transferred sperm, and gene expression of the fertilized ovum and fetus.

Sperm motility was lowered significantly with the increase in DNA density. The fertilization rate
for in vitro fertilization was lowered significantly with the increase in DNA density. Gene expression
was observed in some of the fertilized ova. In the fetus 12.5 days after embryo transfer, gene transfer
was confirmed by the PCR method, but we could not find gene expression by X-gal staining.

We proved that the sperm with a gene transferred by the lipofection method could fertilize the
ovum and transfer adventitious gene to ova. We speculate that sperm motility and fertility rate were
lowered because the indroduction of DNA and the DNA-liposome complex destroyed parts of the cell.
Development of a sperm fractionation method for DNA transfer and establishment of a method for

effective and safe DNA transfer are awaited.

(Acta Urol. Jpn. 46: 591-595, 2000)
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CAG=CMYV enhancer/chicken B-actin promoter
pA=poly (A) site of rabbit -globin gene

Fig. 1. The adventitious gene (pCAGGS-
lacZ).

FiEEhEe, QBIEFEASNIET OERNZHE (n
vitro fertilization : IVF) %, @I E L UIafFiC
B HBIEFRBUCOVTRET L7,

EEREN & LT, 78#0 B6D2F1 Ml 2B
X UFE#BO ICR Mg~y X%, 7T BEFAF%R, X
BRIzt L7,

5713, B6D2FI M~ 7 ADMEE AR ) IF
L, Zh#% BSA (bovine serum albumin, Sigma,
St. Louis) 10mg/ml % & ¢+ HTF (human tubular
fluid medium, Irvine Scientific, Santa Ana) # T,
37°C 5% COs incubator PIZ90SHE L TH 6, LA
TOEERIZH L.

EABEIETF & LT pCAGGS-lacZ (cytomegaro-
virus enhancer/chicken -actin promoter {Z lacZ &
EFrEFsE2b0) (Fig. 1) 2FERALL.

3 cm dish £4Z 300 ¢l ® HTF & % A 11, DNA
0.5~15ug &) 7227 3 ¥R E (Lipofect
AMINE®, GIBCO BRL, Rockville) 2 ug & % iRF
L, BERBEES0(z Y ba—n), 1, 10, 20, 30
ug/ml &7 B X IRE LR, 00ERICTH
BLTHLERIZHAGVL.
OBRETEANZRDOBETEHREDOAE

2% 10%/ml ¥ FiE#EM & 1, 10, 20, 30 ug/ml DNA-
liposome BAEMKBRE 2 BML, HFiRE 1X 10%/
ml, DNA i#F 0.5, 5, 10, 15pug/ml ORKERE
ER L7, FRENEETESEHENEE HTM-
2030 (Hamilton-Thorn Research #t#) 2T, % ¥
EEhErHlE L.
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giiE, PMSG (pregnant mare’s serum gonadotro-
phin, Serotropin®, FFEINE#, HIE) B L U hCG
(human chorionic gonadotrophin, Gonatropin®, 7
EFgs, TR I hRvE N L, BFEPES
47z B6D2F1 M= 7 A DI ERRE L W FRICL 2%
DEBAweY RERELZET R, HIF (& BSA
10 mg/ml) ER W T2 CHAF L, 37°C 5% CO; in-
cubator PUZHE L7, 5BfIf&IC+a8k# L, HTF
(& BSA 5 mg/ml) ¥FE{T TOREKE L%, 2
MRS L 72 b DR LI D E L.
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=i, X-gal (5-70E-4-r00-3-4 Y F
N-B-D-#F 7 FET IV F) BRVE B-galactosi-
dase EHEOYE LTV, EABETFORALBAEL
tl)

3 -FBO IVF 12k 2 THONZHEIE, WE
g x 7 ICR HEw 7 A L REE L TR L RS
IR~ 7 ADIERKE~, BEBHELZ. TR,
12.5AM1F 5 & CEBELTRIL/.

A5 DNA % Tris-HCl, EDTA, SDS, pro-
tease K # & Ui & 0 % L7z, fili L7z DNA
#F T PCR %17V, lacZ BIEFOMLEZT 2
S Lk ), BFAORGETFEADEEELRRI. T
£ < — lacZ-1: 5-GCCGAAATCCCGAATCTCTA-
3, lacZ-2: 5-GGCTTCATCCACCACATACA-3
% F vy, PCR Rl 94°C 30%, 63°C 308, 72°C
30MIZ L 1, 304 4 2 VTiTo7z. BFEit Taq DNA
polymerase (E£H#E, RK) &M/

I 70517 O X-gal T, BIEFRIAOFEIID
WTHIRET L7,

B, HBEERELT, PI VYAV zZvITTR
VEBLUEICHE LT, BAKERIC & - TR LRI
%t LT DNA OBUMEAEZ T - 72, BRI LK
INF T A& % FBVT, pCAGGS-lacZ (4 ng/ul) Z1E
AL7-ShE %, BiER Y ADOIERRIICIEBAE
L, BFICBVWTRIETFEAL L UCBEFEADHE
WZDWTHRET L7z,

# R
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ETEEEIX, DNAETLWYRT72 773>
REDAHDGEIT, DNA BEKRFEIETL,
0.5 ug/ml M ETlHEEHFWAEZE %D (Table
1).

Table 1. The sperm motility

DNA concentration (ug/ml) 0 05 5 10 15
64 60  51* 44%*% 2]¥*

* P<0.005 for DNA 0 ug/ml. ** p<0.001 for DNA 0
pg/ml (chi-square test).

Sperm motility (%)

Table 2. Effect of varying DNA concentration
on in vitro fertilization frequency

DNA concentration (ug/ml) 0 0.5 5 10

No. of oocytes 9% 102 130 88
No. of two-cell embryos 66 56 43 10
Efficiency (%) 68.8 54.9 33.1% 11.4%*

* p<0.01 for DNA 0pxg/ml. ** p<0.001 for DNA 0
pug/ml (chi-square test).
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Two-cell embryos after in vitro ferti-
lization using the sperm-mediated
pCAGGS-lacZ plasmid. Expression of
the exogenous gene was confirmed in
some embryos, but not in others by X-
gal staining. A chimera embryo was
also found (arrow).

Fig. 2.
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IVF 2B 5ZHEIE, DNA &3 20w R
T17a vREODADEEIINT0% T o 7275,
DNA ¥z AT L2k, DNA BEKGFHICEE
2T L7z (Table 2).
OZHEINB L UIBFICB T2 BIZTHEH
BF~NEETFEARIZIVF 2175 2RI B W
T, X-gal #ECREFOREIBDOLN. —HIC
BEOHRLNLE N o720 DR, FX T OFFEINNELE
ani: (Fig. 2).
FRI2ZOBBOBRFOEEL YY) DNA 2 HEL
PCR %17\, BIZFEAOFELHANI LA, &
EFEAREL, SRHIPNEEFEBNEALISSES
&, BF~BIEFEABIZIVE 27728588 T
FEEETZOON G o7 LA L, BFO X-gal
BT, BETFRREOFELRN/I LTS, BFTFHAE
ZFEARE IVF BITIE, $XTOFATEIASXRLN
ol Thbb, BTICEGTEAL LSS,
ZDOBIEFILRERABERIND I EPH-TH, 5
Bz s8N Tz AR S N7 (Table 3).
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DAZLA i3t b Cid#E 4Bk 3p24 £ 72132502 map-
ping X1, DAZ L HMRMEOBWHEBL AL, il
AT AL bBOHAREEE LT Y.
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Table 3. Gene expression and transfer rate in fetus
No. eggs 2-cell Fetus (12.5) PCR  LacZ stain
IVF control 150 98 39 — —
IVF after gene transfer into sperm (DNA 5.0 ug/ml) 150 80 25 5 0
Micro injection of the gene into fertilized ovum 150 138 60 8
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MR, MEDT 15714 v BRI & BHEHE A
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TIEREDEE L LCIE, Zh b 03 HEHIRL < MM
ANDBIEFEADTEEMYH 5.

Bl 2 b OEEBRIZE b IThNRD, HBHEANDE
EZFEALRALNOD0H51Y bhbhOER
R TIE, DNA »EHEBEICEN LGSR, Bl
ENOMBNETREZFIZEA SRS, BEMBOAIC
EALWE ZILE, BHITI T LATELFET
HAHTRUINTEENRTVWEY - BHENEEE
AL, FHMICEBEMETH L2, 7T/ 74 NVANY
g —HEWEAE, L P UHBOAMEETEA
FTLIENTEL. TOBELISL, BEADOA -
2954y, 5554 OBWSEDIE, BTERE
EDEBE~OTREMEMFITTL 5.

LA Lids, STl L)IC, SRk
I3t B EETFIERE, HENLREICIDEESR
Twa, Skbhbiid, DNA EARTOSBED
B%E, mVEARIE, KER~OZeMH, BREBIV
HAEZDOEBERFRASCEEEOBENTA~DEA L
&, BETHELR DNASALELHREL, BERIC
H4A5FECOREBLOI L RAEHILTWVS
L EEEbNRD.

i =

BT ~OBRGFEANILBEHBEEICITbRA DL
Bbnt. $h#EFrEAShBTR, BTFE0
SZAEDSUHE CHRMEBIZF OSTEINEETETH S
ZEAEH AN, —HCRETEAIL VBT O—
MO PDEENRB D, HBTFOEHECTREERD
BT L LEESNS. 4% DNA EARBTO
DRNE DR EME,ORT R DNA EA KGO
ENLE L EZ N

WERR DD 5T, EARET pCAGGSlacZ %

RET S o7z, KERKFEDFRIHEFEEEO TG —BIZ,
%6 IR E 2 /272 & 3 LARERF RS EFMR

EMRIE R IR L EITE ¥
LB, AWEO—IE, XHAREMEMBSEE (B)
(09470350) iz & WEBH SN2 DTHS.
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