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[ Abstract]  Dwarfism is a globally rare growth disorder, usually caused by genetics or disease, with the most
prominent phenotype being short stature. Animal models are important tools for studying its pathogenesis, prevention, and
treatment options, and identifying potential therapeutic targets and biomarkers. The development of genetic engineering
technology has greatly promoted the application of gene-edited animal models in the study of dwarfism. In this review, we
summarize and discuss the existing animal models of dwarfism in terms of their theoretical basis, model characteristics, and
research applications. This offers a reference for researchers and clinicians aiming to better conduct research on the
pathogenesis and prevention of dwarfism.
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Figure 1 Development trend of dwarfism animal model
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Poulf1) 275 #R 2> T30 GHD Y &A=, 38 % 1 1
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AR ) FE i B REAE KA 1 (insulin-like growth factor
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BFR Poulfl) B& DA 1) B ok 8 4 0 1R & AF R = AR
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A LAEHE Ames /B Snell /MRS, BTG RAFFT
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Table 1 Summary of animal models of dwarfism

EIE A RASHE FEH g A
Animals Mutant genes Gene function Phenotypes
pit-1 (BLFR el 5 AT S AR A s PR /8
26t 4o e [8-10]
Snell AR P e .
Snell dwarf mic Pit-1 (now Dwarf; increased life span; delayed aging; low
net dwart mice known as morbidity ; low body temperature ;
Poulfl) reduced fertility*gfm]
S T AR S e A SR PR 1 N e
Encodes a pituitary-specific transcription factor ﬁTﬁ%,ﬁﬁﬁK,ﬁ?ﬁﬁ%.ﬁkﬁ?,ﬁﬁi(ﬁ,i
2 [11-13]
Ames Pff 1 L 1 R | |
Ames dwarf mic Prop-1 Pygmies; increased longevity; delayed aging; low
fmes cwart mmice morbidity ; low body temperature ;
decreased ff:rlilityL 1-13]
GHR Bl /B AR R A RSB GE § FFATAE K 24 g AR 0
o GHR Postnatal ~ growth  retardation; increased life
GHR KO mice e [20-25)
ST GHR expectancy ; reduced fertility
GHR il - Encodes the GHR ULKEE%‘E;Hgﬂﬁd\[ZI'Z&MJ
GHR KO pig ’ Slow growth rate ;small size 2120731
GHRH i/ il CHry VAT GH AR TRA s A R g 2
GHRH KO mice Regulates GH secretion pattern Dwarf; growth retardation 32734
Fai /RO gy EEK B AR
Fgfr3 mouse model 8 Regulates bone growth Chondrodysplasia[%_”]
i3 4 mTORCL IS 5 A0 I 5E 5
ey ;D § S, 3 - —. 1
Rheb #: M fe T . AR AT
Rheb KO mi Rheb Involved in the regulation of cell proliferation, T - [36.40-42]
¢ fmiee differentiation, and apoptosis through the regulation Chondrodysplasia with osteoporosis
of mTORC1
NeLIOUNRL R e B AR )
Nell-1¢ 2! mice ¢ Regulates bone formation Dwarf; stunted (474
Shox2 R/ L PATHCE et s ol AR R )
. Sh0X2 . - . [46-48]
Shox2 KO mice Regulates cartilage formation Dwarf; chondrodysplasia
Hmgal/Hmga2 Hmgal L)AL A X A1 R
LR AN Hmgal/Hmga2 1 RIS EEA 19 QML 7 IR
Hmgal/Hmga2 double Hmga2 . 8U% N T, il it PI3K/AKT/mTOR NF-kB  Superpygmy!’')
knock-out mice S 3 e SR R (s R (Tl A A LW 2
Hmgal ; involved in basic cellular processes such as
Hmga2 Fl5/IN embryonic  development, tumor transformation, {4 % ; B4
Hmga2 KO mice Hmga2 differentiation, apoptosis, and cell metabolism; Weight loss; head shortening [52]
N Hmga2: carcinogen, activates signaling and e (53]
Hmga2 E&F’%% Hmga2 promotes  epithelial-to-mesenchymal ~ transition LRGN o
Hmga2 KO pig through pathways such as PI3K/AKT/mTOR, NF- Attenuate >’
KB, et e A TSR LA TR LT 4 B A L
BN s WL S TR 7 0 2 s i 153
Syndecan-4 R /N Syndecan-4 Z51A 51k Dwarf; weight loss; reduced muscle weight; smaller
Syndecan-4 KO mice yndecan Involved in muscle differentiation muscle fiber cross-sectional area; and reduced
expression of myogenic regulatory
transcription factors [55-56]
S TR A ARGS RN J1 2 il EEAE TEI 2% By b/ N A 2 R R
SMC5 del /N i i X
SMCSS™ gl mi SMC5 Plays an important role in chromosome structure and ~ Poor survival ; short stature and
o miee dynamics glucose intolerance "}
PH T N T R VG 31 Ras-MAPK 3 % 19 {5 5
Spred R/ B Spred 3 A 1 et

Spred KO mice

Regulation of signaling from tyrosine kinases to the
Ras-MAPK pathway

Behavioral problems; dwarfism"**!
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Zx1
Ik R RASFEN FEN g A
Animals Mutant genes Gene function Phenotypes

BubR1#/1902 |\
BubR1#H10% hice

BubR1

2 S5Y ORI B A 257 B A LA

Involved in  chromosome segregation, mitotic

checkpoint genes

T 290 ) S 0 R 1) Al B A R
BRI R SRR B B S K T

RS DR AT s BB B 3RS R 5 UL P DA i i B
7 AT B AR 506
Short life span; dwarfism; lipodystrophy ; sarcopenia

. 59-60
and low cardiac stress tolerance !

ﬁi{%"ﬁl—(xz]

Runx2 #gBR/MN R
Runx2 KO mice

Runx2 Critical  transcription

differentiation of stem cells

factors

the
to osteoblasts

directed  Dwarfism! ¢ 62!

and

osteogenic differentiation of immature osteoblasts

JE39,

N B G TFEAHSCHERE DT e it B 22 n] SE i die

FLIH TR S A H A T T A L
HIBTFE KT 036 97 07 1k T R AT 25 R 25
Gtk . ARXT TSR Sh I SN T e s Yy fig
SRS B M AT S0 O JE DR P B A R vh B 1
TSR 22 1) 5 [N 20 6 3l 00 i L P 30 2R B0 BT ¥
WHFErh, 1RSI YIRIRY A A b 455 I RAEAS HEAT

o,

A B — B R R R AE I S L, IR

KA T 2 B 53 ) DR A S A B i e 7, M B
NT NFERMAEDTIT , LB R R A0 A SR 2
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