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Frozen-thawed pronuclear embryos by in vitro fertilization of
C57BL/6J mice can be used for Cas9 microinjection

ZENG Wen-tao ™ ,ZHOU Jian-li , ZHAO Shu-qin, ZHANG Ya-nan, MEI Yun
(Animal Core Facility of Nanjing Medical University,Nanjing 211166, China)

[ Abstract] Objective To verify the feasibility of Cas9 microinjection in frozen-thawed pronuclear embryos, based
on the model of pronuclear embryos of C57BL/6]J mice by in vitro fertilization. Methods After fertilized mouse pronuclear
embryos cultured in vitro, one-cell and 2-cell embryos were frozen using EFS20/40 cryopreservation tube. The next day
recovered and then cultured. The recovery rate and survival rate of the one-cell and 2-cell embryos were compared. The
frozen-thawed and fresh pronuclear embryos were injected with Cas9 mixture and injection buffer into the cytoplasm, and
then cultivated to 2-cell embryos,and the survival rate and development rate of the 2-cell embryos were compared. Results

The recovery rate of frozen-thawed one-cell embryos was 92. 5% , the survival rate was 92.8% , the recovery rate of 2-
cell embryos was 90. 5% and the survival rate was 95.8% , showing no significant difference. Furthermore, the survival
rate of fresh one-cell embryos after Cas9 injection was 92. 7% , the survival rate of one-cell embryos of the blank group was
97.5% . While the survival rate of Cas9 injected frozen-thawed one-cell embryos was 82. 6% , and that of the blank group
was 92% ,showing a significant difference between the frozen-thawed injected group and other groups(P < 0.05). The
development rate of 2-cell embryos after Cas9 injection was not significantly different. Conclusions Frozen-thawed
pronuclear embryos can be used for Cas9 microinjection.
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2.1 aFEH

FRAEME (modified Krebs Ringer bicarbonate solution,
TYH)" ;253 (human tubal fluid ,HTF)" ;55359 M16
(Sigma, M7292) ; i B {4 ¥ (equine chorionic gonadotr-
opin,eCG ; Syntex ) ; & HE U1 # ( human chorionic gonad-
otropin, HCG ; Syntex ) ; 1 I Ji1 ( Sigma, M8410 ) ; 35
mm 15 F7 1L ( Corning, 430165 ) ; i I3 7K ( Water;
Sigma, W1503 ) ; 14 #i B (Injection buffer) , % i
B T 4 e & T Sigma,,

1.2.2 FEUE

CO, 53246 ( Binder) ; 4= 9% 424 ( Esco, class 11
type A2) s HRALEAHEE (Olympus ) 5 ¥ U ( Olympus ) ;
B IERAEAL (Olympus ) ; 3SR 3942 (Eppendorf)
FEEHY (Sutter, P-2000) 3 4841 ( Narishige , MF-900) ;
TARE(CBS) s FARLM 1 £ DA (AH) .
1.2.3 HHY
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WAL R Y, 7R RS B R R & T7 UlwaKit
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P g A 21 Ok R AT R 5CHE O RN ERL
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1.3.2 WA TR
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5 NVRIEAE EFS40 )1 min S5 AR AAELE, B 7R
WS RS Ik,
1.3.3 WREH

37°C T 0. 25 mol/L 5 0. 75 mol/L JHEREFHZ:
VB, RAT A B S TR Y O 5 0 R RO
10 s, A 1 mL 0. 75 mol/L JEEME A 25 R 2 B2 R
K BURIRE R A 0. 25 mol/L REWH #1415 3 ~ 5
min, FFN BRI E T 58 A M16 3555,
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Tab.1 Comparison of the survived rate and development rate of the microinjected pronuclear embryos

TS E/ PRl 5

K FRE/ M 2 A A

; CH R %
21 5 Number of Number of TR/ % Number of Number of KE A %
. . . . Development
Groups injected survived Survivla rate cultivated 2-cell o
/eggs /eggs /eggs embryos /eggs rate
Bt Cas9 4T
110 103 93.6 103 101 98
Cas9 injected fresh embryos
S 25
. HiBE4 2 B AT 40 39 97.5 39 39 100
Injected blank fresh embryos
B B 7
44 44 1
Cultivated fresh embryos / / / 00
RURAL Cas9 {155
TRURAL CasO TR 161 133 82.6" 63 62 98.4
Cas9 injected recoveried embryos
R VRAL S IS
4 2 4 4 7.
Injected blank recoveried embryos 50 6 o 6 5 7.8
R URI B
I URALE T / / / 38 37 97.3

Cultivated recoveried embryos

1 Sess (EST AL, P < 0,05,

Note. Compared with the injected blank fresh embryo group, * P < 0.05.
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