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Abstract: Down syndrome (DS), trisomy chromosome 21 (Hsa21), is the most common genetic disease caused by
chromosome aberration in the human genome. Modeling DS in mice has been challenging since the orthologs of Hsa21
genes map to separate segments of three mouse chromosomes, Mmu16, Mmul7, and Mmu10. Although the early Ts65Dn
mouse model exhibited various DS phenotypes, the duplicated fragments were randomly generated by ionizing radiation
and did not include all Hsa21 orthologs. In 2004, the successful use of the Cre/LoxP recombination technique in chromo-
somal engineering in the construction of the Ts1Rhr mouse strain solved the problem of duplication of specific chromosome

segment, resulting in the establishment of specific DS mouse models with accurate triplication of particular genes and asso-
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ciated phenotypes. In this review, we briefly introduce the different DS mouse models and discuss their advantages and

limitations by focusing on the triplication of Hsa21 orthologs and manifestations of DS phenotypes, thereby providing some

references for the selection of specific mouse models in DS research.

Keywords: Down syndrome; mouse models; gene duplication; phenotype simulation
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Table 1 Brief introduction of DS mouse models
() (Mb)

1 Ts65Dn 1990 22.8 [12]

2 Ts1Cje 1998 10.3 [13]

3 Ts1Rhr 2004 3.9 — [14]

4 Tcl 2005 42 [15]

5 Dp(16)1Yu 2007 22.9 [16]

6 Dp(16)2Yey 2011 5.4 ( ) [17]

7 Dp(16)4Yey 2014 3.7 ( ) [18]

8 Dp(10)1Yey 2010 2.3 — [19]

9 Dp(17)1Yey 2010 1.1 — [19]

10 TTS 2010 32.5 [19]

1 DplTyb 2016 23 [20]

12 Dp2Tyb 2016 2.5 ( ) [20]

13 Dp3Tyb 2016 4.9 [20]

14 Dp4Tyb 2016 15 — [20]
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TTS Dp(10)1Yey/+; Dp(16)1Yey/+; Dp(17)1Yey/+ “ _»
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