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Knockout of fibrous sheath CABYR-binding on reproductive function in male mice
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[ Abstract | Objective To investigate the role of fibrous sheath CABYR-binding ( FSCB) protein in
the sperm motility and fertility in fscb gene knockout male mice. Methods In fsch-gene knockout mice the
expression of FSCB protein in testicular tissue and sperm was observed by immunohistochemistry. In vitro the
sperm motility, viability and corresponding parameters were analyzed by computer-aided sperm analysis
(CASA). In vitro the fertilization ability of sperm from Fsch-gene knock out mice was studied. Male mice of
homozygous Fsch-gene knock out( KO) , heterozygote( Het) and wild type ( WT) were mated with C57BL/6]
adult female WT mice. The pregnancy rate, and numbers of the embryos and natural born offspring were
counted. Morphological changes of the gonads were also observed in filial generation of male mice. Results
The immune fluorescence images detected no expression of FSCB protein in the testicular tissue and sperm of

KO mice. The expression of FSCB protein in the testicular tissue and sperm of Het mice was significantly lower
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than that in WT mice. The amount and motility of sperm and the related motility parameters were not

statistically different among the groups (P > 0. 05). Furthermore, the data of in vitro fertilization ( IVF)

experiment showed that the sperm fertility in KO, Het and WT groups was not widely divergent from each

other. The average number of sperms binding to eggs with intact zona pellucida and zona-free eggs, the

fertilization rate of eggs and the pregnancy rate of the female mice was not significantly different (P >0.05).

Specifically, the number of embryos for each female in WT, Het and KO groups were 7.00 =1.41, 7.33 =
1.53, and 7.20 £1.48, accordingly, the number of natural born offsprings was 6.00 +2.00, 6.75 +1.71,

and 7. 80 = 1. 30. In addition, the gonado genesisin filial generation of adult male mice had no obvious

difference. Conclusion Fscb gene knockout does not affect the ability of sperm motility and fertilization in

vitro and in vivo, suggestingthat the function of the FSCB protein may be unnecessary or replaceable for the

maintenance of sperm motility and fertilization.

[ Key words |

fibrous sheath CABYR-binding; gene knockout; Sperm; Fertility

Supported by the General Program of National Natural Science Foundation of China (81170617 ). Corresponding author: Li Yanfeng, E-mail; 1yf1000@ aliyun. com

K1 RA 22 SR R R R R AR . 5
K1 R ARG AL PR HE IR % | 9 78 B3R 38 S S T
BEASBBEAT . FERRMAZE, 2R T
Ja R A e P A DR ELA e B AR ST e, AL DR R i
/N BT BeA Y B AR 245 BAR P RBIE S B T A
FARFRREHFZIRANGST o LFAER S 45 5 Ik 2 IR
T2 AL 515 2 1 ( calcium-binding and tyrosine phosphoryl-
ation-regulated protein, CABYR ) %5 & & B ( fibrous
sheath CABYR-binding protein, FSCB) & ¥ X5 1 i 2t
PR SRR I B e LT RS T B AT 4R b —
FhEEE . R S AR A B ] AKAPA
FFIBI AR 5 BEAR DL, BAT 15 CABYR 25 [ HIS 45
ArRE ST, T FLPEIR AN AT B 1 e A BRI B
58" IESE, FSCB  CABYR 2K [ i3 5 T 42 5 [ 2 A 1
VEMSS AR TP 4RI Y SR 1 AKAPs | LB RE
STERAZEY, LR LA AR, HIit,
HEWT FSCB SR A e e —FM 2 S THEEiZ 3, 5H
FARRERAE AL E A e BB E A . A5
Tt fseb R /N BRARRL, PRIT fseh e PR 2 Xof ME P /) Bl
A= FE D) RE 1) 52 e e FSCB f HFER T i A= 2
AE , A 3K 4207 Y 3 2o BEL BTG 1 21 4 85 45 11 FSCB
A BRI REEA T RE 22 R 25 MR A

1 HRS5HE

1.1 By

L CSTBL/6J( WT) (24 T Fscb ™/~ (Het) Fl
4i & F Fscb™ ™ (KO) BAF i R4 9 W K B A= 70
CSTBL/6] Mif 84 L HERL 8 ~9 Jal iy, MERL 8 ~ 10 J&
1, PR R 25 g 224y, ¥ T i i CRISPR/

Cas9 ( clustered regularly interspaced short palindromic

repeats, CRISPRs )/( CRISPR-associated , Cas9 ) %
i1 ) Bk CSTBL/6T /N L fseb K PR, ST
FSCB ™"~ sy, 20 i A i Se i e R ™ A
Sg U R SRR Y 215 38 rp E E AR B R
FI SRS T S P S B B v
1.2 FRMR T kA R

WA B Je s RIS F AR HERLA 1 H i
EALFE, JOH 7 B S L M S ARG A . SR SN L
1 A7 A, VDR, A — P R v I e R 3 £ e e
KIS, W, PUEE B W 2,16 Uk, 5% BSA +
10% £ 1L 3% A, A —$t (FSCB Hitfk, 1: 400 7 B,
ZBHREEEHS)  HEY R 4 CHE LK.
THYE—H0, B UIR 2O R bR iC — 90 (LB
P, 1: 400 Fike, AR YA IRA W) 5, IR A
Y7 DAPI(1:500) , %0 Py 1 h, ek —HiA
DAPIL,50% Hifi$l iro BB TSR, Fif sk
SA FAETIR o MR T IR B0 1 x 10°/mL, B
S HITE 55071 26 A5 6 ( ART-1006 3% 5 ik B
BARAF]) o ARYEICHRL 13 ] 7 20 pl 35 2 x
104K 7, ke F 2 R AR A3 b, F 40 C
TR, R E 10 min, XU, W] EJ7 kG )5 B
B TSI, WL FSCB TES2 AL A K 1 By
ik,
1.3 Tt E R EHHBAN S5

WA B Je s RIS G F AR HERLA 2 H i
EALFE S — MR 5265 51 1000 L HTF 455 G A 4K
AESE IR WK ( ART-1020, ji i 5 i B R A )
37 C 5% CO, " #ATIRIMRRERE F7 90 min, Jif H] 5.
LA BkE V& 77 ( computer assisted sperm analysis, CA-
SA) RGESrHTRE T EE R SN T 1 g g O, LA



http ://aammt. tmmu. edu. cn

o SR EE KRR, 2016,38(15) 1731

AR B S B (VAP) F- 34 il 2k iz gl R R
(VCL) VP HLIE 8 B (VSL) AFFF- 3 kA4
WE(E (ALH) JR§ 1 F-3HEFTH0 2 ( BCF) iz 3l ) 21k
(LIN) JJz gl sk (WOB) iz sl i )£ (STR) 4,
TR 4 O BOFE R B A Tege 5
1.4 RSN RE A 4]
141 KEUMRG BUFAER JuaFMai G+ s
HERA 1 R S A S8 5 WU AR B S 4G T HTF o
FIRBEHE IR WK ( ART-1020 , il i by ik BH A R W)
11,37 C 5% CO, " 3RAERE % 90 min, Ff 2 3178
HEON Y 45 FUF A= i BRUBE S0075 A0 BE , T SR 4 5P 41 i I
W AL A SZHKG Ly 3 5 P41 1) HTF Hy O 457 I 3R g 15
FRI (ART-1006 jli i 5y i FHA IR A W) Hho B4
FE LA 1 S B R AT, (5 TR ) Pasteur MR AS HEA T
BUBRICE T 431, B> 52 A IL N &5 249 20 4> BR 41 i,
TAMER 15 DAFIL. FARRER T I A SR I, ff
R FLm R 1 x 10°/mL, K5 B3R A )5, A 37 C
5% CO,EEFefh IR, Hh 12 MR 5EW
GG . A 3 AT B WA o0 R O 40 A ) B e
J1iEYE T .
1.4.2 K1 H5EWWE G WEN Fa IR A R 57
0.5.1.3.5 h i, BpA R 5 Fali 5 45 2 R HLEL
3 AR SR, B 4% 2H 15 55 ML vh 3285 B 20 i 141 72 HTF
IR AR R RERE TR (ART-1006 i1 5 A BHEA FRA
A HEER S WK, BRI A, B AU (< 100)
TS S B A A R R .
1.4.3 37 WY 50 % U1 4 A 09 5245 o 1k 43 B il
FITH 3 DMHEOINR A BEFRILAE 37 C 5% CO, s
BRI . I H B T AT SR g . A 2 P
A R AR , AN RN S B A R A o
1.4.4 K+ 5 JCi& WA U0 40 i i 25 5 PF A [F1]
L4 1 s HEsp 9 HEP AR CS7TBL/6J M BRI 51
AEFEHCH BRARMIIAT , 10 pg/mL JBESE F B AL IFAE HTF
WHPER S Wk, KRR B WA . I MAE 37 C 5%
CO, P4 3 h,1 pwmol/L Hoechst dye 33342 Fiii &b #
10 min, 7 HTF J H ik 6 U, 54 IR A RS A8 P 25
i 50 /R FRIL 15 B/, B4 3 MR,
LA S L TR vk BE AR BN 1, (4
WelFE K 2.5 x10°/mL, 37 C 5% CO, 3% 3548 55 3¢
40 min, PE 4 K,200 x G TS B4
P ML 255 RS 80 SO SAE T HU
1.5 XRE%Ek

B AR oG s TR A S B, ol
30 HEFA R CSTBL/6J JAF ME B 1 2 LBl 5 28 58

Fie U AR, R 2 ~ 3 AN RN, 2k 12 d,
W LRSI BT A T R R R, TR
15 d BRI 414 5 U, EF 15 FUME R T
), AN LBCE A B R A AL S FUME R 1A sk 2k
A TR AR HCRE, X He T B AR A Bl A B AR A T 2%
o n SR AE AT ST P O B A LA 30 R LA
2 SHL X DA B, SEARAE 1 R AR T4 LR /N L
HEURN .
1.6 %it5a®

R SPSS 17.0 Geit b, IE 253 i i REERI L
% x5 R, AL RCR RPN ST REAS ¢ K, HH5070R
] BRI X K. P <0.05 W2E A Giit478 3.

2 HR

2.1 BRAFHNMBEATF FSCB &G Rk o) %k
KA HT

S A TR S S AL T A0S 7 0 s DXl e B
HHLATRS N A] UL IR 25 1Y FSCB SR A&k st 2
AEFRAR s Y A= B FORG rh m] DS+ 23 FSCB R 1 /Y
WEVCR A, 5 F ME RS2 UM 40K S N
FSCB 25 [ 33809 G0 BE 5 B A RUAH L B 08 55 5 4
B BREEAL H 4H0KE B8 9 BOKE R 2R L FSCB 5
B PEDE U (B 1) 3 fseb J PR mg B B 52 AL
USRS 3 FSCB 25 FFRIAES , A7 G TS
2.2 T GBS AR E S

PPER Je AT A TR FAE SR e RS FE 90 min
Ja AU TR R IS sie I iz s 282 RIS
TR L (P>0.05,58 1),
2.3 ARSNMEAFEE A A
2.3.1 KTHEWFSSGTEN BT T
55 5P 40 H 37 BT 45 5 B, 5 A [R]85
MR ZER TR E X (P>0.05,582),
2.3.2 EUCEEOP AN B R KT
SOpaMusE R ENR H , 2RI R B NA F. 5 P
LA LH UM AN M Y 2 A 3 BF AR A Oy (81.81 £2.25) %
(P=0.598) .24 7} (83.48 +4.55)% (P =
0.742) 44T} (84.62 £3.26)% (P =0.286) , %41
8] Fb A 22 e gt
2.3.3 WMTS5ILEWWINNRNLS SN BT
557035 WY B A M35 5% 40 min J5, 358N WSS A
I F-456 RS T80, B A7 R (8.55 0.33) (P =
0.327) Z2ETFR(9.20 £0.94) 4~ (P =0.098) 44
FH(7.82 £0.59) AN (P =0.134) , & 41 ] b &2 TC A
W2,



1732 B =2 B KRR ,2016,38(15) http : //aammt. tmmu. edu. cn

®1 BEARBTH EHENREHSHILR(n=9, 2 £5)
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