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[ Abstract]  Objective We aimed to establish a novel resource consisting of genetically diverse mice and perform a
preliminary characterization of the genetic traits of these mice. Methods (1) A multi-parent panel was used to create the
Genetic Diversity mice through appropriate crosses. (2) Whole-exon sequencing was used to analyze the genetic
characteristics of the established Genetic Diversity outbred and inbred mice. (3) Using the genome sequences of the
founders and offspring, we created the chromosome physical maps of these mice and calculated the founder contributions.

Results (1) Genetic Diversity inbred mice were characterized by stable inheritance and consistent phenotype and were
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suitable for rapid phenotypic correlation analysis. (2) Compared with the inbred mice, the Genetic Diversity outbred mice

showed superior growth and reproductive performance,

and more genetic variation, which led to a

“ mosaic-like ”

chromosomal pattern. As unique individuals, the outbred mice are ideal for the study of subtle genetic regulatory

mechanisms. (3) The founder contributions to the progeny lines were not uniform and genetic preference existed among the

offspring. Conclusions

Compared with the more conventional inbred mice, the Genetic Diversity mice established by

breeding from multiple lines possessed diverse genetic variations. The Genetic Diversity outbred and inbred lines are

associated with pros and cons but complement one another, and together represent a novel and powerful tool for the study of

complex genetic traits.
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Figure 1 Cultivation strategy of GD inbred and outbred mice
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Figure 2 Strategy of cultivation of GD outbreds and their performance in reproduction



FP E S2E S AR 2021 4F 8 H 4 29 55 4 ] Acta Lab Anim Sci Sin, August 2021, Vol. 29, No. 4 471

2.2 EESHEMNRHEERER

VL2 26 A SR s Sl ST 3t A 22 R /DN B R 2
FFJE ] BE 22 1 5 PR Y B 5, 3 5 22 YA 2 O
3 B m /N RO fF B 2, S IR K
PRV GD /NEURRE B9 Z2 R, 230 0 38 A% Z2 AR/
BRI A2 2R FIIE 22 Z /N BREAT 440 B 7P, 42
FEHZH I ( Whole Genome Sequence , WGS) il WES
JEE EAT S TR IR EOR  Hoh WGS HoR T LR
FRWFFEREA B SE R 5t A 45 2., ] o THT I ] 1 22 5%
JEAS S BRI R, A EE WGS, WES H AU 35k
K2 A1 7 Xl DNA JP 41, B i AV A TR 4
B 1% B4 8 K 2 85% I SO 1% 28 2 Flk
WA G RAM G B AL 5 B . FEREAR AL 2 4
SIS WES 38l T A28 5 i R0 52 90 5% 150
I3

Wl 3 7R X WES B #1735 % 28 543
BT, 203K A% GD I 58 3 R 58 /I B A% 1T IR

A REIZIFER L AL A Total SNPs

RET

Heterozygous

a@eT

Homozygous

S8
Total

C ZmiSXHEZEZ SALE CDS SNPs
Ak X 5es

Non-synonymous
Synonymous
RET
Heterozygous
@Mer
Homozygous
BSyd

Total

0 100000 200000 300000
I GDir%: % GD inbred

I 1 1
0 120 000 240000 360 000

ZAVE(SNPs) |, K/ R B4 A B2 (insertions and
deletions, Indels ) P st % 28 S %54l . &l 3A JF
R TE GD IEAE Z /N K BT 295 955 /> SNPs, &
GD 32 Z /N R b kil 3] 218 953 /> SNPs,, &l 3B
t,GD L AZ R /NS B 7 A AR AE 48 002
Indels, M7E GD #1238 &/ B AFEAE 38 128 /™ Indels,
PA 25T, GD 58 £ /INTE SNPs Al InDels sk
7 T 53 5 /& GD 332 F /N B 1,35 A5 1. 26
5, W GD Wt 52 &/ B A 3y e 35t
A5 . NIEI 3A 3B tf i W] LUE B, /£ SNPs Al
InDels W ff 5t % 748 S (A 0 | 2 28 B/ BRAFE A &
A3 53 (heterozygous ) B & 7 1 B HAG Y, 0 38 R/
S AE 248 A A% 5 (thomozygous ) 1Y £ = 5 1 o H
(U

TE % 15 X ( coding sequence, CDS) SNPs #ll
InDels A ASE T (K 3C.3D) , &8, 7k GD i
2EZ /IR CDS X H 47 280 198 4~ SNPs #1734 4~

B S48 A BeddE 2% Total InDels
(7SS

Deletion
ECAN
Insertion
RET
Heterozygous
@MeT
Homozygous
MK

Total

0 20000

D ZwiSX 5 A Bif AR CDS InDels
ek

Deletion
A
Insertion
REF
Heterozygous
@ahF
Homozygous
b=t 4

Total

40000 60000

1
0 500
I GDi%% % GD outbred

I 1 1
1000 1500 2000

A LGD /N SNPs B8R, 4l A T A28 VB0 B GD /N B InDels A% LA S 512K ((deletion) 4 A (insertion) , L K& 4l & FI &

AR RYECE ;C.GD /N eds W snps AYECE: L[] S (synonymous ) | JE [A] 3 ( non-synonymous ) \ 4li& 4% A A8 5 AYECE ; D GD /N i 18 X
InDels AL LI S X BRAE JRA SEE TR 6728 SR B

3 GD/MRURALZE S SNPs Al InDels G
Note. A. The number of total SNPs in GD mice, including heterozygous and homozygous variants. B. The number of total Indels in GD mice, including
deletions and insertions, heterozygous and homozygous variants. C. The number of CDS SNPs in GD mice, including non-synonymous and
synonymous, heterozygous and homozygous variants. D. The number of CDS InDels in GD mice, including deletions and insertions, heterozygous and

homozygous variants.

Figure 3 Call and detections of SNPs and InDels in GD mice
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Figure 5 Founder contributions
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