©
2019 2021

Gene therapy for FAP using TTR exon-humanized mouse
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To make an ideal mouse model for a human genetic disease, familial
amyloidotic polyneuropathy (FAP), we first produced a wild-type TTR exon-humanized mouse
(Ttrhv30exon) in which only mouse exons, but not introns, were replaced with human corresponding
exons, using genome editing technology. Then, we produced a mutant TTR exon-humanized mouse
(TtrhM30exon) using fertilized eggs of TtrhV30exon. These TTR exon-humanized mice showed completely
normal TTR expression patterns, In terms of serum TTR level, spatial-specificity, and
temporal-specificity. We then injected 50u g of AAV-gRNA-TTR-SaCas9 containing gRNA into
exon-humanized mice using hydrodynamic tail vein injection. In 3 out of 8 mice, serum TTR levels
gigreased to 50%. These exon-humanized mice will be useful for verifying a new way of treatment for
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Br, brain; Ey, eye; He, heart; Lu, lung; Li, liver; Ki, kidney; Sp, spleen; Sk, skeletal muscle; R, RNA marker 2

1. hTTR exon-humanized E{ZFDHKR/ Y —V



TTR

20%
Ttr+/hv30ex0n
Ttrhv30ex0n/hv30exon
Ttrhv30ex0n/hv30exon
Ttr . TtrhTTRexon/hTTRexon Ttr**
200.00
1
175.00 ug/mi
150.00 . il 150.00
125.00 125.00
100.00 100.00
TTR 75.00 75.00
ELASA 50.00 50.00
25.00 25.00
0.00 0.00
TTR female male female male
152 £ 8.97 185+ 14.7 137 £4.37 136 £ 4.59
B2, IETTRE
Tt rhV30e><on/hV30e><on CRISPR /CasQ
Tt I,-hV30e><on/hM30exon Tt I,-hV30e><on/hM30exon
Tt rhM:iOexon/hM:iOexon
Tt rhV30e><on/hV30e><on Tt I,-hM30exon/hM30exon Tt I,-hV30e><on/hM30exon
Hydrodynamic tail vein injection (HTVI) (pLIVE-TfresnoRFP)
HTVI (TransIT-QR Hydrodynamic Delivery Solution, TaKaRa Bio, Cat No.
V5340) 24
HTVI
TR Opg  10ug 50 g
SaCas9 AAV-Guide-
it-1 vector 5 gRNA

gRNA
ex2-T3 (GAC ACC TGG GAG CCA TTT
» {EEM18~25 gDV IR

GCC T [CTGGGTD ([ PAM > EBIRADIHE
NOAQEE (g) D1/10€(ml)+0.1ml
) AAV-GRNA- 5 pIVE-DasherGFP 50ug
> THLAC. SEEEBIRE DA
TTRex2-T3--SaCas9 =

50u g Hydrodynamic Lo
tail vein injection 50 ugEARIZ S TGFPAERER

TrhHe0exon/hid0exon B 3. Hydrodynamic tail vein injection

8 3
50 AAV



2 2 1 1

Li Zhenghua Kanazashi Hideki Tokashiki Yoshimi Fujikawa Rie Okagaki Ayaka Katoh Sho 599
Kojima Kenta Haruna Kyoko Matsushita Naoko Ishikawa Tomo-o Chen Hong Yamamura Kenichi
TTR exon-humanized mouse optimal for verifying new therapies for FAP 2022
Biochemical and Biophysical Research Communications 69 74

DOl
10.1016/j .bbrc.2022.02.035
Li Zhenghua, Yamamura Kenichi in press
Dissecting pathophysiology of a human dominantly inherited disease, familial amyloidotic 2022

polyneuropathy, by using genetically engineered mice

Frigid Zone Medicine

DOl
1 0 0
FAP
2020
0
(Yamamura Kenichi)
(90115197) (17401)




Harbin Medical University




