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[ABSTRACT]
cAShjh inbred mice with clear genetic background, and provide a basis for study on the molecular

Objective To introduce the Hr gene of spontaneously mutated SHJH™ mice into BALB/

mechanism of Hr gene mutation-induced abnormal phenotype and the application of this model. Methods
Using a backcross-intercross breeding method guided by phenotypic monitoring, mutant genes from
SHJH™ mice bred by spontaneous mutation were introduced into inbred BALB/cAShjh mice by
homozygous mutation introgression, and the mice were bred into BALB/cA.Cg.SHJH™ (abbreviated as C.Cg.
SHJH™ mice after 10 generations. The genotypes of 90 single nucleotide polymorphism (SNP) detection
sites were analyzed in C.Cg.SHJH™ mice by multiplex PCR library construction followed by next generation
sequencing. Then 14 biochemical locus marker genes were detected in C.Cg.SHJH™ mice according to the
method of GB/T 14927.1-2008. Finally, whole genome exon sequencing was utilized to detect the mutated
genes in this mouse. Results From May 2018 to March 2022, a total of 10 generations of backcross-
intercross were conducted to complete the construction of the C.Cg.SHJH™ mouse line. Among the 90
SNPs loci detected, except for rs13484115 and rs13484116, all the other loci had the same genotype as the
recipient mice BALB/cAShjh. The results of biochemical marker gene detection showed that all the 14 loci
of the mouse were the same as those of the recipient mouse. Whole genome exon sequencing found that
the mouse had 109 site mutations compared with the recipient mouse strain, including 71 synonymous
mutations, 1 stopgain, 37 missense mutations, and 20 genes involved in protein sequence alterations
(including the reported Hr gene). Conclusion C.Cg.SHJH™ mice were created. Through exon sequencing
and genetic analysis, three Hr mutated genes and associated mutated genes that mainly cause phenotypic
variations were identified, which provides a basis for expanding the application of C.Cg.SHJH" mice in
biomedical research.

[Key words] BALB/cA.Cg.SHJH™ mice; Exon sequencing; Mutation; Genetic characteristics
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Note: A, 2-month-old SHJH™ mice ; B, 6-month-old SHJH" mice; C, 2-month-old BALB/cAShjh mice; D, 4-month-old BALB/cAShjh
mice; E, 2-month-old C.Cg.SHJH™ mice; F, 6-month-old C.Cg.SHJH" mice; G, 12-month-old C.Cg.SHJH" mice.
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Figure 3 Comparison of phenotype of C.Cg.SHJH" and SHJH"", BALB/cAShijh at different ages
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Table 1 Differences in biochemical marker genes between
C.Cg.SHJH" mice and BALB/cAShjh mice
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Note: The biochemical markers represented by a and b at each
site are different, and their specific explanations can be found in
the Chinese standard GB/T 14927.1-2008 “Laboratory Animals:
Methods for Biochemical Markers of Inbred Mice and Rats”.
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73523476 |6 [ 17825. 40/ 0/0 |95,00/0 |96,00/0 |77,0[0/0 | 105, [0/0 |88,0|0/0 | 133, | 1/1 [0,10|1/1 [0,79|1/1 |0,97 |1/1 |0,63|1/1 {0,74|1/1 0,89 |exonic |Nudtl5 synonymous SNV
73590803 |c |1 22319.400/0 |64,00/0 [72,0[0/0 |49,00/0 |38,0]0/0 |59,0|0/0 [47,0|1/1 0,13 |1/1|0,10]|1/1 [0,97|1/1 [0,11|1/1 |0,90|1/1 |0,10 |exonic _|Sucla2 synonymous SNV
74741224 |C T 27467. 40/ 0/0 [97,00/0 |88,0/0/0 |85,0/0/0 [94,0)|0/0 | 110, |0/0 | 102, [1/1 0,18 1/1 |0,12|1/1 |0,12|1/1 [0,15|1/1 |[0,13]|1/1 |0,12|exonic _|Esd synonymous SNV
74744708 1T C 31081. 4010/0 196,0(0/0 | 117, [0/0 | 113, [0/0 | 128, [0/0 [ 107, [0/0 | 111, | 1/1 10,20 | 1/1 |0, 15)1/1 0,12 1/1 |0, 14]1/1 [0,15|1/1 |0,14 |exonic |[F£sd nonsynonymous SNV

F: A, HHEBENWFESRI3MIs; B, C.CaSHIH"NGEFBALB/cAShh/NRMNTFIEFREMES WA (

#B5) o

Note: A, Three locations obtained from Hr gene sequencing; B, Differentiated locations in exon regions of C.Cg. SHJH™ mice and BALB/

cAShjh mice.

El 4 C.Cg.SHJH"/INEFNBALB/cAShjh/MRAIEEHE M2 FNFFR

/B
X2

Figure 4 Mutations resulting from genomic exon sequencing between C.Cg.SHJH" mice and BALB/cAShjh mice
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%2 C.CgSHH"NBEIIEFNUFEEENRENER T

Table2 Analysis of genes with missense mutations by exon sequencing in C.Cg.SHJH" mice

REUE WBETW

e o oo e POlyPhen-213F
T ESBREE Y

] 2H w R/ AR IhEE . ‘59

Mutation Base . . Signal pathway
o ) Gene Related diseases/cell functions ) PolyPhen-2
position  alteration regulation
scores
70559773  C—T Hr ESMURE, 85 EZERT0EEE) = 1.000
73523427 A—G Nudet15 EMF RIS R K = 0.000
74744708 T—C esd FREE 9 AR (0159 = 0.505
74811692 T—-C Lrehl HABXT A A FRY R L S 0.047
74813612 T—C
75031916 G—A 5031414D18Rik BB HEE AERAEISEAIET B 0.022
75032403 C—A
75036145 A—G
75125178 A—G Lrrc63 BER & -
75224148 C—-T Lepl zh&E B LKA & 0.166
78510551 C—G Akap11 KRB SEEhEE SRR & 0.997
79401743  G—A Mtrfi SRR L BE EEELFSR & 0.959
79401763 G—T Mtrf1
79406608 A—G
79427505  C—G Kbtbd REEANSHIZRKBERRND B = 0.006
79452831 G—C
79573278 A—G Elf RNAR&ES [ BRIERRE = 0.000
79595387 G—A Sugtl S5iiInee = 0.000
79637996 C—G Lectl M R 4R A 1R TR SRR I% B 0.005
79656659 A—G
79656692 T—C
86966512 G—A Diaph3 BEEETHRERET, SR IEIEMES R M = 0.958
96201334 G—T Klhh NzshEBEEER & 0.001
88469236 C—G Pcdh20 AR RN S 0.000
99046045 G—C Mzt MEEAESRER = -
99061539 G—C Bora EHMEEERME, HRERERNERE, ERREMET = 0.995
99068023 C—-T Bora
99068337 G—C
99068407 C—G
99068529 A—G
99068542 A—G
99072637 T—A
99072704 G—A
99084109 C—A Dis3 CUT £ 288, RNA IR, rRNA 73 A2 L 8¢ = 0.000
99099549 G—T
99101172  A—G Pibfi BULHEZHE BREFTE , EARBEK B 0.982
KIS o AACAL EARIC SR R TR, 25 SR BE— P E0IE T C.Cy.

N T IIERBER G AR R G B EG 7R,
ZRHFFE A SNP A FEEHE 2 ki 90 D73 A T3 45 e
ARG R SNP AL, X /N HETT SNP AL S 4G
M, ZERETR, N10%C.Ca.SHIH /NG AT 90 4> SNP fif
A, BRrs13484115 (A—G). rs13484116 (T—G) W
MMLEAFESN, AR S ZR B ] 5 BALB/cAShjh /)N
FAER. [FIRT, RAAARICAIERT 2/ N A 141

SHIH"/NEREAi & 1, H 532 /K BALB/cAShjh /NER5E
B PLEATRIEAREERNZEF AR T Z AT
BT VAN

[AIJRIAE F AUERZ A C.Co. SHIH" /N ATEENL, N
Befk BARSFMHRHIZY). fetlhh. RS2
FHZE SR T — IR L E, [N S SHIHY
NFRARSGER i AR F ik, JEEEER] Tz N A T
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B AT BB KETF. BEER.

SAIMNE TN 2 — R iz B — R 77
B, W R AR E RS X e . LS
YMNE T AT S EERA R EREIN 1.0% ~1.5%, HEEE
T 2185% B B S EERAR AR = 1), C.Ce SHIHM
/N A BRI B PR IIEE SRS T 109 P 2RAEfL AT,
FEXTF32 & BALB/cAShjh /IR, Hefiiid 2] 20 & A 5
MUTESGRAFEE R s RDNIX SRS AR 5 [ T b R
Mk As, BrTRESEERINEN K. BT EEMmiE
1 P B R B A A R R R AR AR R R A ) Hr SR A
oh el ORI AR B AREL, S
Akap11. Murfl. Diaph3. Bora. Pibf1 % 19 PolyPhen—2
B EIRTF 0.9, WHHT]GES | AR KA A LI K
K, PR R /NFBIRERRL, X 5 aTEANE A=A
et o M B IANE FIE T, — &R
SAFEL RIS I RS S i, JRmd i iR
SAFINRRIRNE 52 /NG SRR 22 o

AREFFRAEKRI, S SHIHY /NRAEFE . C.Cg
SHIH" /INER HAE 5 12 ~ 14 d I B 5 ATE SR B UG A
B, R BELS, BUGIERIN, 25BEE0~
35 AR, X EFTE Hr S0 5L R 5828 /NG A 6]
FHIE 2, (HEEEFERITEG, C.Co.SHIH" /NRAHE H
KEMIMR®E, 46 AR dEARK, £10H#
[EHEHRKEAR—IFLpEH, X5 SHIHY/NRA A
A, H5 Liu% ® R RN R R 52 2 A o
AN, KAEMELE T C.Ce. SHIH /NFRIEF B A7 . 1
FRAS. FhEMEeES A (MARKER) thh GaoZE
FOLi % PYRER SHIH N IES — B £ R, XA
FFFHt—BH5,

gr b, A g % SHIHY 2848 /N BR A1 BALB/
cAShjhiE R Z/NREIRZ-ERXMEF 0, & 1018
REJERAE S A, B8 T C.Ce.SHIH" /IR, 1Bt A1k
FRICEE R SNP A 434, AL BRI Al & DA K
S A /NREER M — 20t BTN T F R T
5 R AIA 7 A SAR LN J SRR R B R LA,
=S RN RS EEH R REREE T
o

[EZ{CIE = BH Medical Ethics Statement]
KARERNAEYLRIYEET LiBSELNEIYIER
BRADLRMMALRSEREZ RS (IACUC) HZHLE (No.
SHJH-YF-2020-002) . FE 3L 13721918 BRh E SL16 s 48
KIERBEMEOIZ KT,
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regulations on experimental animals.
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