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[ Abstract] Objective To generate a Fancm gene knockout mouse model and to elucidate the biological function
of Fancm in mouse development. Methods Fancm™™ mice were generated by the CRISPR/Cas9 method. We analyzed
their body weight, birth rate, gender ratio, and fertility. Blood samples were analyzed by a complete blood count ( CBC).
Testes from the Fancm™ ™ and wildtype littermates were subjected to pathophysiological assessment. Results C57BL/6
background Fancm knockout mice were generated by ATG region deletion using the CRISPR/Cas9 method. Western blotting
indicated the complete depletion of FANCM protein in the testis lysate from Fancm™ mice. The Fancm™ mice showed no
sign of embryonic lethality. However, there were significantly less female Fancm™ mice compared with male Fancm ™ mice.
There was no significant difference in body weight between the Fancm™ ™ mice and wild type littermates. The CBC indicated
a slight, but significant, increase in the Hb level. The Fancm™ mice were infertile. The male Fancm ™ mice had a reduced
testicular size and abnormal testicular architecture. The IHC and TUNEL assays indicated increases in cell cycle arrest and

apoptosis in spermatogenic cells. Conclusions  Fancm gene knockout causes defects of male reproductive organ
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development in mice.
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Note. A, In vitro synthesis and electrophoresis identification of sgRNA. B, Identification of FO chimera mice by PCR. M, Marker DL500.

C, Selected FO chimera mice are mated with wild type C57BL/6 mice. The F1 heterozygous mice is identified by PCR. M, Marker

DL2000. D, After sequencing the PCR products in Figure C, the sgRNA target knockout sequences of F1 mice are analyzed. “ (#bp)”

marks the region omitted. “—" marks the deleted sequence. E2, E3 are exon2 and exon3. E, Genotyping of Wild type, heterozygote
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Figure 1 Establishment and identification of the Fancm knockout mice
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Figure 2 Detection of FANCM protein expression in the

wild type and Fancm™ ™ mouse testis by Western blot
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I KB (X2 TEST) 4301 i 254

B 3 Fanem™”

e

Note. A, Comparison of body weight between 8-week-old wild type and Fancm™ ™ mice in the same litter. n= 5. B,

Fancm®'~

mice were mated with each other, and the observed number and expected number of offspring Fancm ™™ mice

are compared. X*. TEST for statistical analysis. C: The observed versus the expected numbers of male and female

Fanem™~

mice. X2.TEST is used to analyze the statistical significance.

Figure 3 Phenotypic analysis of the Fancm™ ™ mice
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Note. The blood routine of 8-week-old wild type and Fancm™™ mice in the same littermates is analyzed. n = 5. “NS”, Not significant.

Figure 4 Blood routine analysis of Fancm™ ™ mice
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Fanem™ " /NREE LG R FLBISEIT0H, (n=3, ** P< 0.001) , C.D.[f% 8 W EF A Wild type(C) A& F Fanem™ /NR (D)

ALY HRE et x100; EBIR =100 pm, B AFZEEAERE/NE H&E Y@ O HEUESHIXTIER AR/NE (RN) @ A1
FA R R RO T A, (BRI AR TR (RSA) @ A i A S LSRRI 5 /04 i A 40 L ( GCL) , @ A7 i A4/
P S AR A S8 SRR A 58 4 A A B AL (SCO) 5S 8] T, BM .« HEJC A, SC . SR L, SG 2 K JEL A0 L, SS YR JOKS B 41 g, ST
K TR, SZ K5 T3 %x200, FEAIR =50 wm; %400, LEBIR =20 pm, FAZMEE E g2, gt C Wild type B D Fanem ™ H
RRIZERAER/INE S I,
5 Fancm™ /INELSE LI LU B 53 BT

Note. A. Comparison of testicular morphology between 8-week-old wild type and homozygous Fancm™™ mice in the same litter. Scale bar=35
mm. B. Statistical analysis of testis/body weight ratio of 8-week-old wild type and Fancm™ ™ mice in the same litter. n=3, “* P< 0. 001. C,
D. Histology (HE staining) of testicular tissues of 8-week-old wild type (C) and Fancm™™ mice (D) in the same litter. E: Representative
images of H&E stained testicular sections showing various seminiferous tubules in adult Fanem™™ mice. (D SCO: Sertoli cell-only tubules, @
GCL; degenerated tubules with massive germ cell loss, 3 RSA; tubules with round spermatids as their most advanced spermatogenic cells
(round spermatid arrest, RSA), @ RN: relatively normal tubules. S: stroma, BM: basement membrane, SC: supporting cells, SG:
spermatogonia, SS: secondary spermatocytes, ST: sperm cells, SZ: sperm. F: Quantification of different types of seminiferous tubules in
Wild type (C) and Fancm™ (D) mice based on the seminiferous tubule description in (E).

Figure 5 Histopathological analysis of the Fancm™ mouse testes
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Note. A, B: Testicular tissues of 8-week-old wild type (A) and Fanem™™ (B) mice. PCNA immunochemistry staining. The nuclei were blue-
stained, and the PCNA-positive cells were brownish yellow. C; Percentage of seminiferous tubules with PCNA-positive cells in wild type (A) and
Fanem™=(B) mice.(n=4, ™ P< 0.001). D, E: Testicular tissues of 8-week-old wild type (D) and Fancm™~(E) mice. TUNEL staining. The
nuclei are blue, and the TUNEL-positive cells are FITC-green. Upper; TUNEL staining, Lower; TUNEL staining merged with DAPI staining. F:

Percentage of seminiferous tubules with TUNEL-positive cells in wild type (D) and Fancm™(E) mice.(n=6, ** P< 0.001).

Figure 6 Comparison of the apoptosis in the testicular tissues of wild type and Fanem™ ™ mice( Immunohistochemical PCNC staining)
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