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[ Abstract]  Objective To study the role of deubiquitinating enzyme 16 ( Uspl6) in spermatogenesis by
establishing a mouse model of conditional Usp16 knockout in germ cells. Methods Vasa-cre transgenic mice were crossed

6"") to obtain germ cell-specific Usp16 knockout mice. To confirm that Uspl6 had

with Uspl6 transgenic mice (Uspl
been conditionally inactivated in germ cells, genotyping by PCR and western blotting was performed to evaluate Uspl6
expression. Initial characterization of the phenotype of conditional knockout ( CKO) mice was then conducted by co-cage
mating, computer-assisted sperm analysis, and HE staining. Results = We confirmed that Uspl6 expression was

appropriate in the conditional knockout mouse. Compared with the wild type, the conception rate of female mice mated with
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CKO mice had decreased to only 7%, while no significant difference was observed in heterozygous knockout mice male

mice. The sperm count of CKO mice was decreased by approximately 79% , motility was decreased by approximately 87% ,

and the rate of sperm deformity was as high as 83%. Multinucleated cells appeared in the seminiferous tubules of the testes

and the number of precocious sperm in the epididymis had increased by approximately 76%. Conclusions

Homozygous

mutation of Uspl6 in germ cells severely reduces sperm quality, thereby reducing male fertility.
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Note. A. Cre-loxP knockout principle. B. Reproductive strategy.

Figure 1 Construction and reproduction of Uspl6 conditional knockout mice
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Table 1 Primers for mouse genotyping

A Ea(s -3 REs(5 -3 ) B (bp)
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Vasa ( cre) CACGTGCAGCCGTTTAAGCCGCGT TTCCCATTCTAAACAACACCCTGAA 240
Uspl6 (wt) CTGTATTGCTCTTGTCTAGTTG CTACTTGTACTTTCCAGTCC 607
Uspl16 (loxP) GGCGCATAACGATACCACGAT ACTGATGGCGAGCTCAGACC 961/170
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Note. A. Uspl6 mRNA expression level detected by qPCR. B. Uspl6 protein expression level detected by Western Blot.

Figure 2 Expression of Uspl6 in different tissues of wild-type adult male mice
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sl

qPCR. Compared with the wild type, P < 0.0001. B. The expression of Uspl6 protein levels in the testis of the wild type, heterozygous knockout

and homozygous knockout group detected by Western Blot. Compared with the wild type, " P < 0.05, " P < 0.001. C. Immunofluorescence
detection of Uspl6 in the testis. Red fluorescence represents Uspl6 and blue fluorescence represents cell nucleus. Arrow. Positive germ cells.

Figure 4 Verification of Uspl6 conditional knockout mice
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Note. Arrow. Multinucleated cell.

Figure 5 HE staining of the testis
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Fa ST 7 A L ; \ LA
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Note. Solid arrow. Precocious sperm. Compared with the wild type,™P > 0.05, " P < 0. 05.
Figure 6 HE staining of the epididymis

®2 EFRIM
Table 2 Fertility test

e B PR Y 322 B T B M B B PR
Genotype of male mice Pregnant female mice/mating female mice Number of litter
WT#1 2/2 (WT) 8,9
WT#2 2/2 (WT) 11,9
WT#3 2/2 (WT) 9,10
WT#4 1/1 (Uspl6™™ /Vasa-cre*) 7
WTH#5 1/1 (Uspl6™/™™ /Vasa-cre*) 8
Uspl16™™™ /Vasa-cre® #1 2/2 (WT) 8,9
Uspl 6"/ Vasa-cre” #2 2/2 (WT) 7,9
Uspl6™™™/Vasa-cre* #3 2/2 (WT) 7,8
Usp16™V1 / Vasa-cre #1 0/4 (WT) 0
Usp16™™ /Vasa-cre ™ #2 0/4 (WT) 0
Uspl6™1 /Vasa-cre " #3 1/5 (WT) 6
AR AR AL i bR AL il
!—letemzygous knockout group B . Homozygous I-‘k):lockout group s 100
4 \ ‘ i .“ ‘I‘ %, s é 80
\ 2 IR pes L A gfé 60 .
- ﬂ ¢ \. :J " ?E 40
By N- {87 7 o £< 20
A ) L3 2
P < 2 2 o
o ) 2g e » P S
¢ 4 y » . Uﬁ - N ‘e, i:“é%“o%‘ Q“ﬁ&%‘@: S
20m .r \ “ ﬂ 20 pm yo& yg},
o oF
&

T SO0k A T IURSUR IR E T, 208k TSRS SRR LE, P > 0.05, 7 P < 0.0001,
7 NG
Note. Solid arrow. Curved neck and tail. Hollow arrow. Abnormal head. Compared with the wild type,™P > 0.05, ™ P < 0. 0001.

Figure 7 Staining of sperm smear
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Table 3 Computer-aided sperm analysis

KF2H Lgeceir Fer iR LR {5
Parameter of sperm Wild type Heterozygous knockout group Homozygous knockout group
W (10°/ml \
ﬁg( o ) 30.27 £1.39 29.93 = 1.09™ 6.27 £ 0.96
Density( 10°/mL)
(%) ns o
Viability (%) 92.06 + 7.00 91.93 + 2.71 17.54 + 3.94
(%) ns -
Motility (%) 85.85 + 9.36 81.96 + 4.85 11.23 £ 2. 15
HEEE (pm/s)
VSL( pm/s) 82.13 + 3. 15 82.28 + 4.48 16.32 + 4.89
M2 B (wm/s) s -
VCL(pm/s) 88.50 + 3.82 87.66 + 3. 15 17.62 £ 5.36
NS /X‘*‘J&J m/s
IR (pm/s) 62.13 + 2. 68 61.55 + 2.22"™ 12.37 + 3.76
VAP (pm/s)
D525 BE () s .
ALH( um) 26.37 + 1. 14 26.12 £ 0.94 5.25 £ 1.60
HEFTA A (He)
BCF( Hz) 15.08 + 2.32 15.47 + 1.38 3.34 £ 0.65
TR B (C)
MAD(®) 16.52 + 1.76 16.46 + 1.30 3.61 +0.74
ik ns ns
WOB 0.00 = 0.00 0.00 = 0.00 0.00 = 0.00
B 0.93 + 0.03 0.94 + 0.02" 0.93 + 0.02"
LIN
ilERES ns ns
STR 1.33 + 0.04 1.34 = 0.03 1.32 £ 0.03
L S5EPAERAME,™P > 0.05," P < 0.05,™ P < 0.01, ™ P < 0.001, ™ P < 0.0001,

Note. Compared with the wild type,™P > 0.05, “P < 0.05, ™ P < 0.01, ™

3 it
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