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methods in mice testicular injection on the expression of
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Abstract: The purpose of this study was to study the effect of three different transfection reagents (Lipofectamine™ LTX &
PLUS™, Lipofectamine 2000 and Nano-PAMAM-D) and three different testicular injection methods (rete testicular injection,
seminiferous tubules injection and testicular interstitial injection) on the efficiency of production transgenic mice. After the
mixtures of plasmid DNA (pEFP-C1) and transfection reagent were injected with different testicular injection methods, the sperm
density, vitality, positive sperm rates and PCR positive transgenic mice rate were examined 30 days after injection. The results
showed that the damage degree from slight to serious of three transfection reagents was Lipofectamine™ LTX & PLUS™,
Lipofectamine 2000, and PAMAM-D. The sperm positive rates with green fluorescence of these three groups were
35.65%+0.69%, 12.86%+0.35% and 10.04%+0.20%, respectively. The PCR positive rates of transgenic newborn mice were
29.17%, 13.70% and 5.88%, respectively. Among the groups of different testicular injection methods, the damage degree from
slight to serious was rete testicular injection, seminiferous tubules injection, and testicular interstitial injection, whereas the sperm
positive rates with green fluorescence were 35.13 %, 15.13%, and 0%, respectively. The PCR positive rates of transgenic newborn
mice among different testicular injection groups were 33.3%, 12.5%, and 0.0%. The combination of rete testicular injection and

Lipofectamine™ LTX & PLUS™ had the lowest toxicity and highest transgenic efficiency in the production of transgenic mice.

Keywords: mice, transgenic, transfection reagents, testicular injection
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1.2 HEEHE
1) Lipofectamine™ LTX & PLUS™
100 uL OPTI-MEM
1 uL pEGFP-C1 (1 pg/ul) 1.0 uL
PLUS 5min 1.5 pL LTX
30 min 0.2%

2) Lipofectamine 2000
50 uL. OPTI-MEM

2 uL pEGFP-ClI (1 pg/ul) 2 uL
Lipofectamine 2000 5 min
30 min 0.2%
3) PAMAM-D
100 pL OPTI-MEM 3 uL pEGFP-CI1
(1 pg/uL) 3 uL PAMAM-D
10—15 min
0.2%
1.3 ZhEH
0.8—1 cm
60 pum
0.2 mm
30 pL
30 d
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EGFP

EGFP
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37°C 1mL HTF
1.5 mL
EP 37 C
10 min
1)
10 min 10 puL
490 uL  HTF
2) 10 uL 490 uL
10 pL
EGFP
15 FRERBREME PCR
Axygen DNA
DNA pEGFP-C1

(GenBank Accession No. U55763.1)

primer5

5'-CCTGGTCGAGCTGGAAGGCGA-3’
5'-ACGAACTCCAGCACCATG-3'

528 bp 94 °C 10 min 94 C 45s
55°C30s 72°C30s 30 72 C 10 min
1.5% PCR
1.6 Hitsh

SPSS 19 +

(X +£5)

P<0.05
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Lipofectamine™
LTX & PLUS™
PAMAM-D 1

22 RS Rk T 5 RMERF R
EGFP EE &Rk X

Lipofectamine 2000

2 PCR
1 Lipofectamine™ LTX & PLUS™

F1 FAEERATNARBFEEFE AN (=15, X +3)
Table 1 Effect of different transfection reagents on sperm density and motility of male mice (n=15, X %s)

Group

Sperm density (10%/mL)

Sperm motility (%)

Control

PAMAM-D

Lipofectamine 2000
Lipofectamine™ LTX & PLUS™

11.34+0.03° 88.11+1.61°

8.05+0.05° 75.50+1.68°
10.43+0.11% 81.14+0.62°
10.110.52% 83.72+0.51°

Notes: values with different alphabet in the same column are significantly different (P<0.05); the same as other tables.
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(35.65%) PCR (29.17%) Lipofectamine™ LTX & PLUS™ EGFP
(P<0.05) 6.94% Lipofectamine 2000 2.74%
( 3) PAMAM-D 4.41%

1 EGFP [RMRIZHEF (200%)
Fig. 1 Positive sperms with EGFP expression. (A) Sperm under visible light. (B) Sperm under fluorescent.

bp

1000
2000

M1 23 45 6 78 910WMPI1I121314 1516 17 18 19 20

2 EGFP £ PCR ¥ & ik E
Fig. 2 The electrophoretogram of EGFP production amplified by PCR. 1-20: PCR production of newborn mice; M:
DL2000 marker; P: plasmid; 1, 2, 3,4, 5, 6,9, 14, 16, 17 and 20 were PCR positive newborn mice.

F2 AREFEFRFIHEFRERNTR EGFP EERARMFM (n=15, X s)
Table 2 Effect of different transfection reagents on the rates of positive sperm and newborn EGFP expression

(n=15, X %3)
. . PCR positive rate of EGFP expression rate of
0,

Transfection reagents Positive sperm rate (%) newborn mice (%) newborn mice (%)
PAMAM-D 10.04+0.20" 5.88 (4/63)" 4.41 (3/68)
Lipofectamine 2000 12.86+0.35* 13.70 (10/73)° 2.74 (2/73)
Lipofectamine™ LTX & PLUS™ 35.65+0.69° 29.17 (21/72)° 6.94 (5/72)
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200 um

3 EGFP ¥ EREMMFR (40%)
Fig. 3 EGFP positive newborn mice expressed EGPF. (A) Toes of newborn mice express green fluorescence under
fluorescent. (B) Tail end of newborn mice express green fluorescence under fluorescent.

- . " . N 139 15.139
23 TREAESFEMARBTEEME D St
j] E‘]?‘Zﬂrﬁ] P<0.05) PCR
Lipofectamine™ LTX & PLUS™ 30.77%  12.50% (P<0.05)
3
® © ¢ ¢
(4 @ © &°
3
Q@ @ ©°
(P<0.05) [\ <
(P>005) ( 3) 5 ] ‘;'\()Ii‘\1!"\%'!1\‘:!%!.\1I|1!‘r'\\!"m “r|'.i':ili1|‘\‘l\hlll;w‘iiiw3‘ ‘; ]:4-
2.4 7FIﬂ%#L&ET?‘;‘%H#%%&?%?&K%DH 4 ESHENBEABS
R EGFP EERIEMER# M Fig. 4. Mouse testicular morphology after injection.

Lipofectamine ¥ LTX & PLUS™ (A) Testes from rete testicular injection method. (B)
Testes from seminiferous tubules injection method. (C)
Testes from testicular interstitial injection method. (D)
Testes from control with physiological saline.

R3 FRZAEHAZMNARBFEEMENRIEME (n=15, Xzs)

Table 3 Effect of different testicular injection methods on sperm density and sperm of male mice (n=15, X *s)

Injection methods Sperm density (10%/mL) Sperm motility (%)
Control 11.49+0.13% 89.54+1.48%
Rete testicular injection 10.21+0.27* 86.28+1.19*
Seminiferous tubules injection 8.73+0.11° 80.55+0.91°
Testicular interstitial injection 8.09+0.32° 78.39+0.41°
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F 4 ARFRRFTHEFELERMNFR EGFP EERIEWE (n=15, X +3)
Table 4 Effect of different testicular injection methods on the rates of positive sperm and newborn EGFP
expression (n=15, X *s)

Iniection methods Positive sperm rate (%) PCR positive rate of EGFP expression rate of
J P ° newborn mice (%) newborn mice (%)
The rete testicular injection 35.13+1.73° 30.77 (24/78)* 5.13 (4/78)
Seminiferous tubules injection 15.13+1.46° 12.50 (9/72)° 2.78 (2/72)
Testicular interstitial injection 0° 0 (0/54)° 0 (0/54)
4 [16]
(5.13%) PCR
2 (2.78%)
EGFP PCR
EGFP
3 it
Miao Lipofectamine

2000 Thanatin

38.46% F1 PCR (7]
Yonezawa ¥ g DNA
Kim [
Li 3 3
LipofectamineTM
LTX & PLUS™
Lipofectamine™ LTX & PLUS™  Lipofectamine
2000
Kim %
PAMAM-D -
Celebi ¥
DNA-
[19-20]
Amaral ! PAMAM-D
DMSO
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Lipofectamine™ LTX & PLUS™
Lipofectamine 2000

DMSO 31 (1] Lipofectamine ™
[21] [22] LTX & PLUS™
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