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[ Abstract] Objective To develop a model that could roundly show the phenotypes of human alzheimer disease
(AD), the triple-transgenic rat model harboring APP(Swe) , PSIdE9, and TAU transgenes was established in view of the
advantage of rat as an important animal model on the research of nerve system. Methods  APPswe/PS1dE9/TAU triple
transgenic rat AD rats were generated on a SD background by co-injecting rat pronuclei with two human genes driven by the
mouse prion promoter; ‘Swedish’ mutant human APP ( APPsw) and exon 9 mutant human presenilin-1 ( PSIdE9) and
human microtubule-associated protein tau gene under the control of PDGF promoter. Transgene integration was confirmed by
genotyping and expression levels were evaluated by western blot (WB) of brain homogenates. The pathological changes
were detected by human Abeta, TAU and Phospho-PHF-TAU immunohistochemistry staining (THC). The behavioral and

cognitive changes were evaluated by Morris water maze. Results One transgenic rat lines with high human APP (Swe) ,
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PS1dE9, and TAU transgenic expression was selected from three transgenic founders. Compared with the wild type rat, the

transgenic rat showed significant learning and memory impairments in the Morris water maze at 6 months of age. The triple

transgenic rat manifested hyperphosphorylated tau and obvious aggregation of amyloid-B (AR ) in the brain cortex and

hippocampus. Conclusion

APPswe/PS1dE9/TAU triple transgenic rat AD model was established. The triple transgenic

AD rat fills a critical need for a next-generation animal model to enable basic and translational AD research.
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APP-F60 GACTGACCACTCGACCAGGTTCTG
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T :A: APPswe PSIES \TAU FE3EFI Fak k7R B. # 2 H KRUW PCR %22, P, FHYEXT B8 N, BAHE X B ; H, H,05 M, DI.2000 DNA
marker; JKIE 1 -8 IR EUEUE DNA, 1 4.7 HBHMEEE L, C:western blot £l A APPswe ,PS1dE9 \TAU & [ 7E5; B H K B
IR AR FEK . W, [R5 BAYEXT BB ;334 344 0 FIPEE @ R, GAPDH N lnkE—FevExd g,

1 APPswe/PSIdE9/TAU 43EH K R AGEE ST
Note: A : APPswe PSI1dE9 TAU transgenic expression construct; B; PCR genotyping of APPswe/PS1dE9/TAU transgenic rats;P, positive
control; N, negative control; H, H,0, ; M, DL2000 DNA marker; Lanes 1 — 8 were transgenic rat DNA samples, 1,4 and 7 were three
founders. C, The expression of human APP, PSI and TAU in the brain tissues of transgenic rats were determined by western blot. WT,wild

type control rat;33# and 34# were two founders. GAPDH were used as loading control.
Fig.1 The generation of APPswe/PS1dE9/TAU transgenic rats
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*ﬁﬂﬁﬁ?i@%‘*@ﬁ?ﬁ’ﬁﬂ # P < 0.05,

g2 Morris /KRB 5N RE NIRRT IR LK
Note: A, Comparison of target zone duration between 6 month old transgenic and control rats; B,
Comparison of target zone frequency between 6 month old transgenic and control rats. * ,P < 0.05.

Fig.2 Result of 6th day’s probe trial testing of morris water maze trials

T2 6 it APPswe/PSIAEO/ TAU Fe N R U5 HF A= SUAE BEUBCT- £ 52 45 P 287 S TR 1)
Tab.2 Escape latencies of 6 month old APPswe/PS1dE9/TAU transgenic rats and wildtype rats in hidden
platform acquisition training

o H—K £ N EARPN EHUPR ERIPN

Groups Dayl Day2 Day3 Day4 Day5
PR WT(n=8) 45.24 +20. 40 41.09 +22.76 27.89 +19.74 19.11 +18.36 8.20 +4. 66
HFF TG(n=12) 57.27 +7.83 " 55.46 +10.80 " 42.41 +18.48* 26.14 +18.56 21.92+19.52*

T

# P <0.05, Note: * ,P <0.05.
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