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(TG) & exonl0 D MAT0V T D, Rl Tl CFTR & &N, %#H TlE CI v FUSRE N SN D, HARAD CFTR
BB T ZROMELA PR T 270 REBIOMATTRO CFTR 5 -2 Ra4 T BOFERE LT,

il N (R 64 44 F AL 55 A B LU 2 159 44) KRR Mz ERE L 7=, HIifERS DNA ZHhiHL, CFTR i#{x
T ZREfENT LT, poly TIZH AN, FHEAEBIZ 7T OB (BF 0.938, ML 0.927, 44 d/E 0.975) b Ed o7,
R EEFETIZ(TC) u DT VBT (TG) 1o V@ T228, FAIR T (TG) , DI AL >, BERTHTED MATO &
V470 CFTR O 7 L VHERE X5 L7273, £ Tl V470(0.633) 73A E (2 (P<0.05) M470 LD E -~ T, 44 iR HTED
M470/V470 [(0.67) IXFF 3L (1.00) L E4 (0.58) OHHCTH -7, T7-(TG) 31-V4T70, T7-(TG) 1,-M470, T7-(TG) 1,-V470
DZDDNTBEAT PNERTIE 93.0%, LTI 92.2%, 4 HETIX 91.4%% /-, BAHETIEL T7-(TG) 14-V470 O
BEEED e 151< (0.500) . FERLTILT7-(TG) 1,-M470 DR 3 ety 173703572 (0.436) . =2 DNT BEAT DA I RIZE T
LRSI RARLHE RO R Th-oTz, A, T7-(TG) 13-VA70 (XAL T Hsk, T7-(TG) 1-M4T70 (X kD 2 Cihn L
HEIE =, FEATH BAANEREE, MAT0 7L U (TG) 1, 3D > THEY, (TG) 1o BLONTG) 4 1Tk Th -7z, Blb,
T RIHERED iV MAT0-CFTR 2 Tl B B EAME T 32 5 NN AMBN V= rIREME S RIB S D, WEHZ L Cha
THATOBIZEDDLT, BREMAEADDIZTEEHICHL4 HED CFTR BIG 7O N7 ad AT HEE R T OIX
E R REIOEZ R U722 20, B,

1. AEE

Cystic fibrosis transmembrane conductance regulator
(CFTR) iZ ABC transporter superfamily |ZJ& 35 CI" 7+
RV ThD, CFTR E AL 1480 7 /ERFRIED B0, —
OOMEEBELE >0 nucleotide binding fold (NBF)
FBL O regulatory (R) domain /SRS AL, T R/ DB
BAIE cAMP IZXVFAfiSH TS &2, CFTR IZWILE .
SOB . TR E 25 OO WIRIZHBLL TR, ERE
HIZIR TS CI LK EEREE AT LT,
AL TR A MED | RRMERIGE O enterotoxin 13
adenylate cyclase /&% - H-&H22L1280, CFTR &40
T5 CIyWa s, Fzs&eEsd 9, FHNLH
ik EEICRBT D ROHEEOEH OISR THD 2,

ZORZREREETIL, CFTR BEREA K T S5 L5708 R
BIRS NRE SR T o8P a @O o EHEESND, —
77, iR 2R OB T, I ERIRFRE O EE e A
=ALTHD, CFTR BEREDIK I, TR HITS CI o
BRI OIKR FAL72HL | FERECRIROBREEIZIBN T
FbDLEOHE S EREGIESEZ T, ih, THERIT
XD NT, 2 e o i An CFTR 5 1
IR UERIE 2 IF L CE - EHEES D,
FLEHIZHARAND CFTR &I+ BURMNT 1T\, CF
3D THiZ2 B ARNIC, 18R e EOFEER CF 23H
N ERIFEEE OB CRAE T HBARIIT A B D2MI LT
x7- 57 {it,, AR A CFTR BREA IR E T2 oD
%72 CFTR B& %3 intron 8 D (TG)y, (TG, &
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exon10 O MAT0V Thb, Wb 50%0 8 CIE(E
L. A& CIXCFTREH &, #%£# TILCI Fx /U HHE
N BEIND, ZHODEZMOMAEDE TIRIESNDHE
ERDHG | TRSND CFTR HERENE A D 90%LL
725 (TG) 1y1-MIMAT0 BETY (TG) 111,-M/MAT0 (X H
ARNTITAFELR, —F | AR OKRED 50%LL &
727 (TG) 12710-VIVATO & 1%&/D 7200,

INHOT =23 db T OE G A LTS CFTR &
fat-Em T OIREZM ST 5 CFTR 5 T HAA
TIHRIEL T D ATREMEZ RIBL CTVD, B, TV 7T K
Pt ciddb 5%l CFTR A=A, FEERCldm %Y
DBEBIINZ N ENTRRIND, ZONGEEIRGET D2
DIZIX, FEAD CFTR BB -2 A RT3 DB D
%o ZOE, PEBUM LD HIE A D CFTR EA& 1T 21T
IR EAFHZENTEI=OT, PEEILM S DE#&F (4
FE) LB LSO K O FEE (Blbew . =) &
F[FTHE A D CFTR BB T AfRHTL , i [E ROAER
TSI E R LT,

2. MRAE
ARFZE T4 R R P MEEE S OARBEZ T,
W (BRIEA 64 44, FRIEME 55 4 BRI ERTEE
167 4) ZXtREUIz, SCEIZLAA 7+ —LRar kb
EAG-t% . R IMABIL 72, [ifmEkED DNA ZHH L,
CFTR i {5 125 5 - £ LHBHE L O BIRZARAT LT 7,
CFTR i#{n -2 OfiEMT:.CFTR & HEAZNRICES 5

7% intron 8 & exon 9 DFEEFED polyT-(TG)n I sense:
5°-CCATGT GCT TTT CAA ACT AAT TGT-3’, antisense
5’-CAA CCG CCA ACA ACT GTCCT-3’ZH\ T PCR
(GeneAmp PCR; Applied Biosystems) £, [EL{s —/7 A
1% (ABI 310) (2 TH#MT L7, CI F ¥ 1 VEEREICRE 5975
M470V 25 % Hph | il REESR IS TREFTL 72,

3. IRHER
3.1 poly-T £&

poly T 2% % intron 8 & exon 9 MHEH ™ splicing factor
FEATALIAFEL,, %k (TG)n £ L4 splicing
PRI A E 2D, BARN, PEAEHIZ 7T OMHEE
(FA 0.938, FRL 0.927, 4 E 0.975) b Ein o7z
(T 1), W>T TUTT RWETERERH THoT,
£ BT ey T5(0.6%) 1157 (5.5%) °FF 1L (2.7%)
TEoTz, T6 1 A (1.8%) 4 12 (1.2%) CTIIAFAE
LW ey, BRTIIRED LIV T,

3.2 (TG)n %%

(TG) DE LA 8, 9, 10, 11, 12, 13 MF(ET D, n
DIREWZE splicing 212 2MK T L, exon 9 /K< CFTR
BEHENEINT 5720, E&#7: CFTR EHEME T 15,
HAANTHHEATE(TG) u &(TG) o NEDHLHTH
o7 (F£2), A HREREERTIT(TC) y OTLIVHE I
(TG) 1, LV @D T, FIR TIX(TG) 1o DI BT,
(TG) 10 ITHFEANTIX 2-3%(F/EL TV, 44 T ETIE
DO TE,

#1 poly-T ZRIDOTLIVHE

2n 5T 6T T 9T
R 128 7 (0.055) 0  (0.000) 120 (0.9398) 1 (0.008)
P 110 3 (0.027) 2 (0.018) 102 (0.927) 3 (0.027)
B 318 2 (0.006) 4 (0.013) 310  (0.975) 2 (0.006)
#2 (TG)n DT L LK
2n (TG) 10 (TG) 1t (TG) 12 (TG) 13
R 128 2 (0.016) 64 (0.500) 58 (0.453) 4 (0.031)
P 110 3 (0.027) 38 (0.345) 67  (0.609) 2 (0.018)
AR 318 0  (0.000) 161 (0.506) 155 (0.487) 2 (0.006)
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3.3 M470V £

CFTR ® 470 & H O 7 /R ILII AT A= (M) 7=
13 (V) ThH %, MAT0 CFTR 13 V470 CFTR @ 1.7 %
O CI v BhERS > O, MRt RO M4A70 & V4AT0
CFTR OHEEEITZE L7273, FFFRTIX V470(0.633) 23
A EIZ (P<0.05) M470 LV @EnoT-, 4 i EHT RO
M470/V470 . (0.67) 1%FE X (1.00) & 4 (0.58) D HIfH] T
-T2, MIMATO0, MIV4AT0 3 L% VIVATO &%
Hardy-Weinberg 734z ~L72 (3% 3),

%3  MATOV LRIDEET L 7L VEEEE

3. 4 CFTRERFDNTOZ(4T

T7-(TG) 13-VA70, T7-(TG) 1,-M470, T7-(TG) 1,-V470
D=2DONTaRATPEFRTIE 93.0%, M H T
92.2%., 4 &R TIEL 91.4%% 57 (£ 4), EFRTIXTT-
(TG) 1-VAT0 DBEFED Feh 5i< (0.500) | F HLTIE T7-
(TG) 1-M470 DEEFEN Fed 5172572 (0.436) . =D D/
TaBAT DL E BRI DHEITRFRLERORRHT
o7, T5-(TG) 1-V4T0, T9-(TG) 1-M470 F LY T9-
(TG) 10-VAT0 1X H AR NITIFAF EL o T,

BRI 7L VBEEE
n M/M MV VIV 2n M \%
BR 64 8  (0.125) 31 (0.484) 25  (0.391) 128 47 (0.367) 81  (0.633)
AL 55 15 (0.272) 25  (0.345) 15 (0.272) 110 55 (0.500) 55 (0.500)
R 159 25  (0.157) 81  (0.509) 53  (0.333) 318 131 (0.412) 187  (0.588)

#4 CFTR 8O Ty A7 HE

Haplotype E#& (2n=128) mat (2n=110) 4dE (2n=334)
T7-(TG).,-M470 34 (0.266) 48 (0.436) 109 (0.326)
T7-(TG)y-V470 64  (0.500) 38 (0.345) 166 (0.497)
T7-(TG)1- V470 21 (0.164) 14 (0.127) 48 (0.144)
Z0hh 9 (0.070) 10 (0.078) 11 (0.086)
T7-(TG)yo 1 (0.008)

T5-(TG)y,-V470 3 (0.023) 1 (0.009)

T5-(TG)y, 2 (0.018)

T5-(TG)15-M470 1 (0.008)

T5-(TG)13-V470 1 (0.008)

T5-(TG)1s 2 (0.016) 2 (0.006)
T6-(TG)1-V470 1 (0.009) 3 (0.009)
T6-(TG)1, 1 (0.009) 1 (0.003)
T7-(TG);,-M470 2 (0.006)
T7-(TG)13-VAT0 1 (0.003)
T7-(TG)1s 2 (0.018)

T9-(TG)1,-M470 1 (0.009)

T9-(TG)y4-V470 1 (0.009)

T9-(TG)yo 1 (0.008) 1 (0.009)

T9-(TG)y 2 (0.006)

-101 -



4. F &,

CFTR AR 135 7 Yot fRIZHY . FERIFHESE (CF) 1%
ZOBIG T EREZFRNE T 2H MR ERETHE D, A
JETIE, CFTR HEREAR 2D AR AT =T A LY
AEALZL, SRR FRE YRS K E 95, T
HCOy LKA WK T3 57, ERILREFIL 725 9, 48
HOBRHESE D4 AT, CFTR MERE R 2D 7= FEE 13 281
WACHERRL | BRI O Bt % LR HE L3 D72 D SN 3 Uk
REEAELDHTIEITHRT D, BIRIIZIE, ZRHDHER
LIFD CI e D 5T CF o2linsng 9, AED I
B L 30 LA T CThH D,

CFTR i&fn A RI2XY CFTR EH D) AL, (2~
DIAT. Q)IRAIHEAE R L @) T v RV RE D E £ 72
IXG) T v RNV BEEHE, Cl kR EINDT-
. ERBEO A WBELLIETT5 2, Bk ADEE
FERTLLD 10%% 5 DHA F508 Z8#1%, CFTR & A
23 Rz SRR OO R 2 FBLCE /22D | IS | 1T
JiR, it 381 4T CFTREEREIZIH 2L, HURIAY 72
CF %#7~9, —77. intron 8 ® 5T REHEA K TITF v=/L
DX T B0, BERRIZIR =D, 2O 7 Wi AlaRE
BORMARIZLDBMAIIE L2503, CFTR FEREIX
10%F2 FE I AR AU -CREDREREI L IE # CTh D IEESR CF

T7-TG11
V470

BRIET DD, BT, BRI Sre st ABMERE %, 18
e . BIEAILRE/2 & DB IZ CFTR Bis 1A R A5 0F
THENZNZERILN LT, BIH, CFTR #&EEN
FERIZHR LW B F AR T, — Ol EE o
FZe 73 IEER (nonclassic) CF 7258 % 25 TWD
10)

FAEBITHARAND CFTR BInFZ T 24TV, A
ANDKRBIR D EEANT LA X (TG) 1,-M4A70 &
(TG) 11-V470 THY, CFTR CI" F ¥ /LEEREDS 90%LL |
RN 2 BART (TG) 1-MIMATO B X O (TG)
wi-MIMATO [ZTEAEL 222 &R BB LT T, e F v
FIVEEBEDS 50%LL T 725 (TG) 121-VIVATO b 1% &/ 72
<. BAANDF ¥ 1VEEREIL 50-70% D HiPH (2825 SHEH]
i,

AR LHE AN CFTR BI5 724 RN fiEHT
L7 AAIOAGE T D, FEO N MITAARDK 105 Th
D03 ) RUWITHERIETHY, VA2 Dfthod 55 R
55, 960 5 FaA—NLDIEKAREOR T, #
MR AN DFEFR LTS, BEFRITHALHITIC, M
B LRI O HEBIZH 5, Wi THILEL R EERE T 1,456 km
fR7=> Ty, HERHIZITA R EITTT E=A AR
FT(E1),

1 R&E PR AHRICRIT2E2 CFTR s -2 OBE

(PR3 137K 100 m LA F A7)
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ERIZBITS CFTR Bl 1O FE2 A TaX A7 1L T1-
(TG) u-V470 Th-o7=, —7F7, FIR TIL T7-(TG) 1-M470
EOHE N E T, Bl T7-(TG) 4-V470 1 3dE 5 H
¥, T7-(TG) 1-M4AT70 13 FE T RO LA Tl H 2 LA ™I
LTCW5, BLRENZ LI, 20D —oDNTai AT D4,
HRICBIAHEITEREME RO ThoTo, K
B HARSOEROBENT, H#HOKINGEIEICEDE
T, Mz e e EHERIS LTS, LosL, A HOH
ARANPNDFEAE LT THEEL TR, S EIOFRAE T
B SME 2T EKREICHITD CFTR Bin 2 odt
P OB AR O AR BEE AR B AR N DO e
KEEDS B ARSI BN CERHCBEICEEL TRY,
Lot AL R ER T R OBAR F OIR ML T4E AL DI
T2V ELTEL D THHIEEREL TS, 4R
DERO SR ENREFREE RO P REZ RUTR &
LC, Mo AT R OBR 1L FE 7 R DOBEAR T
OIRMBBAEDL W EOERFEEITHEAT A2 BHAR
ICRBAEL CETRENMEZ /R L QD M0, W8 ORI
HASNBICBEL TEThLIEEA L ATHEMEL & & TER
VY,

5. &

PEOEFRBLORE RO CFTR Bin 22T L.
HEOIEITIZZ NS (TT-(TG)11-VAT0) LE I %\
2 (T7-(TG) 1,-M470) ZFBENC LT, FEIANTH HAR
AEREE, MATO 7L UZIE(TG) 1 BD-THEY, (TG) 1
BLO(TG) y 1T TH -7, BB, F¥ RAAERED E N
M470-CFTR & Tl EEEME T 325 M@ RN
BT ATRBEDS RIS ND, — . T v RABERE DR
V470-CFTRE A TlE, EAENIVZ W (TG) n 130>
Too MHIZ IS TR THNTCWD A, W fiDIFIE S
B4 RO CFTR BIn T-ONT a2 AT HENERLE
P RUEIE RO E /R U228, BARAN L ke
P 7 R DIR ML CHHZEZTRETHHOTHY | BB
VY, A% oo it o o E N SPREE L (TG) n-M470V
2L CFTR HHEZ A R NE IR T DU B3 H5, Fiz,
H AN SCREE A DI MEESR I BHEE D Sy Q1352H 25
X R1453W 253, FEATH (TG)141-V470 TLL |

WZoDINEBINETER T HUENDD, A EIOHEANEH
AN CFTR G- Z AU THELIL THODEWOFE R
X, BARAOBR FITORRARE K 9 (8% HH DR
RIZH LD DI EN TEDATREMEN F W EE 7RI LT
BY., A BOBERICHICITFEOL TOHR-ER THDHENZ
%
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Summary

In order to understand polymorphic backgrounds of the cystic fibrosis transmembrane conductance regulator
(CFTR) gene in Japanese and Chinese, we examined three polymorphic loci (poly T, TG repeats, and M470V) in
normal subjects in Nagoya (159), Changchun (64), and Nanjing (55). Genomic DNA was extracted from the
whole blood. Following PCR poly-T and TG repeats were directly sequenced and the M470V polymorphism was
identified by Hph I restriction enzyme.

The T7 allele was the most common haplotype in Changchun (0.938), Nanjing (0.927) , and Nagoya (0.975).
The T5 allele was present in only 7 subjects in Changchun, 3 in Nanjing, and 2 in Nagoya. The (TG)y; and
(TG)y, alleles were dominant haplotypes in both Chinese and Japanese. The (TG)y, Was present 2-3% in Chinese
but none in Japanese. The allele frequency of the V470 in Changchun (0.633) was significantly (p<0.05) higher
than that in Nanjing (0.500). The M470/V470 ratio in Nagoya (0.67) was intermediate between Nanjing (1.00)
and Changchun (0.58). The three major haplotypes, T7-(TG).;-V470, T7-(TG)1,-M470, and T7-(TG);,-V470,
comprised more than 90% of both Japanese and Chinese. The T7-(TG)1;-V470 was the most common haplotype
in Changchun (0.500) and the T7-(TG);,-M470 was the most common in Nanjing (0.436). The haplotype
frequencies of T7-(TG)y-V470 and T7-(TG);-M470 in Nagoya were intermediate between Changchun and
Nanjing, suggesting the former comes from the northern residents and the latter from a southern part of the East
Asia.
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