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Research progress of immunodeficient animal models
using gene modification techniques
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[ Abstract] The established immunodeficient animal models could be used as valuable resource for mechanism re-
search of related disease in humans, drug discovery and development, translational research and stem cell research. How-
ever, it is difficult and low-efficient to establish the genetic modified animal models using traditional technologies. The re-
ports for immunodeficient animal models are few in middle-size and large animals. Recently, several effective gene-targeting
tools, including ZFNs, TALENs, CRISPR/Cas9, develop quickly and provide technology basis for the establishment of im-
munodeficient animal models. In this paper, the technology principles and research progresses of ZFNs, TALENs,
CRISPR/Cas9 are introduced. The significant progresses of these emerging technologies achieved in immunodeficient ani-
mal models are also elaborated, including KO Ragl/ Rag2 rabbit, KO Ragl/ Rag2 pig, KO IL2rg pig, KO Ppar-y/ Ragl
monkey, and so on. In addition to being models for researching SCID-related diseases in humans, and evaluating the effica-
cy and safety of stem-cell engraftment, these models may be also useful to develop surgical procedures for placement of
grafts before clinical trials in humans, to produce humanized animals and bridge the gap between laboratory animal and

medicical research. The immunodeficient animal models described here represent a step toward the comprehensive evalua-
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tion of preclinical cellular regenerative strategies.
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A AR BN T 5 1254 I SR 3 2R G i B 2 ol ki ke
Faryzh#y, & — M A AR W R P B T
I RAETC D R i BR B (nude mouse) ™ B G At
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SCID) /N & B, IR A T N S 5 4 2B A 922 200
Jfl 2 HA AR S R G SCID - hu /N,
I P 3 e B 22 ke b Zh R R | 8 A 40 B K P # o3 1
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AL, T H AR RE 5 | R | LB 7 ST 5T 40
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A L DRAB i 2 R FIAR 41 Jf A% F% A ( somatic cell
nuclear transfer, SCNT) FJ /& & FN5E 3% | S~ A= P24
BRI S BA AR T RE T SR iR AR . B I 2
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ZFNs) [t S5 005 R RN PR 1 A% R il 12 R (tran-
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TXUEHE AR 1 R A B i R AR S AN
W EE R DI RETTRE 1 iR 4, R A B T K3
TP R AR AR T, BE AR HE A )2 (R 2755 A
G5 A
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Y B AT 5 S BRI AR DG SRS, ke T
VE 3 B AL A e 2 6 B HE IS £ A ( recombination ac-
tivating gene , Rag ) & A% 2 Z K FE A (inter-
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WA T Y JE RIS 24 B N4l 1) Ragl /2 BSR40
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