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A study to establish individualized medicine of cystic fibrosis using intestinal
organoids derived from patients
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Cystic fibrosis is caused by loss of CFTR function due to severe mutations
in both alleles of the CFTR gene. It is an intractable disease that lumen of airway, intestine,
pancreatic duct, etc. is obstructed with sticky mucus. To examine CFTR-dependent intestinal
secretion, in the present study, organoids were established from small and large intestine and
pancreatic duct of a mouse model of cystic fibrosis and samples of human large intestine. Principle
investigator organizes the patient registry where 18 patients were registered during 2016-2018. When

dele 16-17b-CFTR, the most frequent mutation in Japan, was expressed in CHO cells, maturation of
CFTR protein was not sufficient and the mutant CFTR did not reach plasma membrane.

CFTR



1 Cystic Fibrosis CF

cystic fibrosis transmembrane conductance

regulator CFTR CFTR
CI-
CF CFTR
2015 7
2 CF
CF 22 35
2013 CF
3 CFTR 2,000
CFTR
dele 16-17b CFTR
1 CF CFTR
in vivo
2 CF CFTR Cl-
CFTR
CI-
1 CF AF
CFTR
EDTA
budding budding cyst
2 CFTR
2016 2018 3 18 2007
CF 33
66 27 CFTR
EROMHRHEE O EDMTBEIZIGh SRH I N/BNCFTRER (TiRlE 3 —n v/ BIZER)
STE0 €.2989-2A>G
1540del10 Q1042fs
c.744-3C>G 1609delCA-Y563H R1066C
R75X R347H deltaF508 | E585X H1085RN1303K-
ASZlJ’gene . 182delT PG%REZN LAflP Y517 _5112— S945 T1086! I1315fs% Ql%SZX
g { {Hl
deletion of >50kb dele2-3 dele16-17b
including CFTR promoter 1 23 4 56a6b 78 9 10 1112 13 14a 14615 161717618 19 20 21 222324
(Legacy exon)
CFTR CHO
Cl-
CF
CFTR RT-PCR
Case Western Reserve
CF Cl-



1 CF AF

CFTR
CFTR
CFTR
$ L.
TAIWREATIHR ' — R
PN r 9l Pl X

k.
-------- CAMPHI#30%) >

’ '
\
BRI TR
KEALHIAE @ > o
s

2 CFTR
dele 16-17b CHO
CFTR dele 16-17b A (G970-T1122)-CFTR
CFTR corrector lumacaftor/VX-809
C FLAG

Wild-type CFTR

»

dele 16-17b CFTR

7 CFTR
CFTR corrector
CFTR CF
CFTR CFTR
3
10

Characterization of A (G970-T1122)-CFTR, the most frequent CFTR mutant identified
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