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1. JFM) v /S IREERE  sporadic LAM

2. TSCa&pto ) v/ \IREMEME TSC—LAM

*TSCOZWNL, HRIEHR ¥ —http://www.nanbyou.or.jp/sikkan/024__i.htm, H A idRoachERetal.
J Child Neurol 13: 624—628, 199817 #E U %

V., EEEDHE
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WA A3chronic obstructive pulmonary disease (COPD)
OFELBEREFTH DI EITHAOEETH L, B
% D CCOPDE RAET 5 EH MU ~BU0% THDH Z
i3, COPDORIEIZ BT RO 35 2 L &mR
LTWW5b, CODPOREIZESTTHEEZBNDED
BETFIZDWT, 2DETE COPDDRE & DBIHEL R
sHxNTE-AY, transforming growth factor betal
(TGF— $1) @ETFiE. 20 LD E#HEETFO—
T b,

TGF— g 1id., B« DMiaDIEE - 74k, #ifast~ b
oy oy REE, TRV R, X HITREREICEYS
YA A TPV TGF— B1oiEEz T 5
integrin subunit 86K~ 7 ZETNTIE, TGF— 51
EMEAL D /AN, matrix metalloproteinase—12(MMP12)
PEAEIEIN, elastind 43R % RS MW &R
¥4 2, integrin subunit B 6% EETEHAT 500,
TGF— B L THIEHL I8 5 L RIELITEZ B2
EEINTHY., TGF— pLzidlio KLzl < B
ERPHBHEEZBNTNBEY, —J, interleukin—13D
BIEFEAYY ZETFT VT, MMPOMRAEDTGE —
B1DIEMAL &small airway DML Z R 7 E S
ntEY, TGF—- 1A% ED ) ET Y v 7ICBE4 5
TENFEBENTNWAEY, L kb, TGF— L, fi
FHEIZBITAMEEEZEE, KREBCBTHVET Y
TOMHIZEEE- LT BHERESEZ DN T D,

¥7-. b FTRTGF— BLEEFDW < D DSingle
nucleotide polymorphism (SNPs) #3TGF — S 1EA &I
BS54 2L D@ENHVD S, Hekiz Bl 5COPDDcase
control study Tl. control HECTGF— B1FEALN L

L AN Balldet FET DRN/BNEREINTNBD 10,
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COPDOhTHfisMEICEH Ly TGF— 8 &R FI2HF
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BN KR M B b & 5258 U= RS TRAE
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B# o T, high—resolution computed tomography
(HRCT) # #i47 X 11, Goddard 5D 75k T % Low Atten
uation Areas(LAA) 5, 5 XA EDLAAZGRD ST0
&aEMSERE Ulze — SRIBIERFRDOAR K v 7.
%% L=, 50kl k. 8 pack yearsBl ED®
A4 L, FEV,.o/FVC>T70%. %FVC>80% %tz
s A9944 #controlBE & L7z, Controlff CHRCT%
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ISR, controlBfD Mgy~ )&V, QIAampR
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M%7 7. TGF— 813 8 >MSNPs (promoter




region:rs2241712,rs1982072, rs1800469; exonl :rs1982073;
intron2:rs2241716,rs4803455:3 genomic region:rsé257,
rs2241718) iz>WTTaqgMan 7o —7 &, U T NV& A A
PCRyv x5 4 (ABIT500Y) 7 v ¥ 4 APCR) =W T ¥
A YT %iT -7~ Mann—Whitney U test# B\ /&
ok i Chi—square testZ W T, &SNPsDiE
{ZFHRE # HoleiaT L7z, Logistic regressionZ W\ T,
J&MEEE . controlBF D4F i, WEERE, MR ZMIEL.
SNPs & fili&E OB #E x5 Uiz, Pair—wise linkage

disequilibrium{(LD) Iz #£-3& ., haplotypel#& % 4T L\

Table 1. Characteristics of study subjects and the baseline of the spirometry data
Emphysema phenotypet Controls

Number, n 70 99

Male, n 65 97

Age (year) 70.9+7.4* 59.5%7.5

Smoking (pack-years) 64.3+24,8* 59.5+7.2

FEV, (liter) 1.2£0.5* 2.740.5

FEV (% pred) 53.8423.0* 99.2+12.5

FEV/FVC (%) 45.1+10.9* 81.2+5.8

Abbreviations: COPD=chronic obstructive pulmonary diseases; FEV,= forced
cxpiratory volume in 1 second; FVC= forced vital capacity. n = number

Data are expressed as mean 2 SD.

*P <0.001 compared with controls by the Mann-Whitney U test.

I SJERE & control B CF DK & LT Uiz, &6
2, WREBEICS T REET — ¢ ESNPsDHEEY
Iz T logistic regression AW TS L7z,

B R

fiti SR & control B D5 Z TableliZ 79, Control
FHIO0RELL EThlH U728, IRUERE & bl U ARF o
TREREHPENE WS RKRTH -7z, &SNPsOBE(E
FHaE (Table2) 1, Chi—square test T, Mg fEE
LcontrolFf CHBEZRD eh o b Fln, B,
MR ZFIET 5 &, isNE & rs6957,rs2241718DEICH
Bi# 2sH7- (additive genetic model &2 tFdominant genetic
model:p < 0.05) , Table3iZcontrol#fic &7 ALD%
9 Promoter regionMrs2241712,rs1982072, rs1 80046212
exonldrs1982073, intron2drs2241716, rs4803455134H
HIZBWLDAR Ly 3 genomic region:rsé957,rs2241718
HAHFIZHOLDAER Liz. TablediZ fiKIEE: & control
BHZ BT Becommon haplotypeD#AfE %79, Haplotype3

DB DWW SIERE. control B CHEELZRD
(p <0.05) ., MKERIZHT2FREERET —

Table 2. The allelic frequencies of the SNPs in the TGFBJ gene in the cases and controls a0 E{:I T, ﬁ%i%gﬁ% W)"(Afﬁ
Allelic Frequencies P values
SNPs Emphysema Control Emphysema adjustedt @%FEV] 0& rs1800467 IS 1982073
phenotype vs Control*  additive/dominant
Loci Allelel / Aliele2  Allelel Allele2 Allelel Allele2 *H Eg] 75: A0 &1) f" (p < 0 05)

152241712 prom. G/A G(0.56) A(0.44) G(0.51)  A(049) ns ns/ ns (TableS) o
151982072 prom. A/T A056) T(0.44)  A(051)  T(049) ns ns/ ns
151800469 prom. C/T C(0.56) T(044) C(0.51) T(0.49) ns ns/ ns
151982073 cxonl T/IC T(0.56) C(0.44) T(0.53) C(0.47) ns ns/ ns
52241716 intron2 G/A G(0.62) A(038) G064 A(0.36) ns ns/ ns
154803455 intron2 A/IC A(0.5T) C(043) A(052) C(0.48) ns ns/ ns % %

156957 IUTR G/A GO.77) A(23)  GO.78) A(022) ns 0.01/0.02
152241718 3’UTR T/C T(.83) C(0.17) T (0.86) C(0.14) ns 0.01/0.01

SEIOMET, TGF— g 1i#

Abbreviations: COPD = chronic obstructive pulmonary diseases; ns = no sigrificance; prom. = promoter region; SNPs = single nucieotide
polymorphisms; TGFB1 = transforming growth factor beta | gene; A = adenine; C = cytosine; G = guanine; T = thymine; additive = additive

genctic model; dominant = dominant genetic model

*The comparisons of the allele frequencies between the two groups were performed by Chi-square test.

+P values after adjusting age, sex and smoking history.

Table 3. Pair-wise LD of the 8 SNPs of the TGFB/ gene in the COPD with emphysema phenotype and controls*

{ZF D8 genomic regioniZ I
T3 2 2>2@DSNPs (rsé957,
rs2241718) & fifikJ#, promoter
regioniZ F3J Brsl 800469 K Of
exonliZ BT Brsl082073 & K&

IR RBEBABRD B FEV 0 &

SNPs 152241712 51982072 rs1800469 rs1982073 152241716 154803455 rs6957 rs2241718
(Black 1) (Block 2) %) F'aEJ IAHBIBI R Z B D, HARA

rs2241712 - 1.00 1.00 1.00 0.97 0.87 0.32 0.44 N

r51982072 1.00 - 1.00 1.00 0.97 0.87 0.32 0.44 ZHT A MREDREICTGE

51800469 0.94 0.94 - 1.00 0.97 0.87 032 0.44

r51982073 0.98 0.98 0.92 - 094 0.85 0.33 046 — BIEEF LI5S 57

52241716 0.89 0.89 0.85 0.88 - 0.97 0.26 0.24 BEMEATRIE I N, AARIZE

rs4803455 087 0.87 0.89 0.89 095 - 0.28 0.48

rs6957 <0.01 <0.01 0.08 <0.01 0.02 0.09 - 1.00 W, Celodon & 23Boston

52241718 0.09 0.09 0.12 0.07 0.01 0.07 1.00 -

Abbreviations: COPD = chronic obstructive pulmonary discases; LD = linkage disequilibrium; SNPs = single nucleotide polymorphisms;

TGFB1 = transforming growth factor beta 1 gene.

*Each SNP marker was positioned in the order from 5'- untranslated region (UTR) to 3°-UTR of the 7GFB/ gene. The degree of LD of the
complex COPD patients is indicated by the Lewontin’s D* (http://www.r-project.org/) in the lower left triangle, and of control smokers in the

Early —Onset COPD study ®
family study T, %FEV; &
rs$2241712,rs6957 ,rs22417181Z

upper right triangle in the Table. When the D' exceeds 0.8, the two SNPs were considered in LD (within the square).

FHREA 225>, National Emphysema




Table 4. Haplotype structures of the SNPs in the TGFB/ gene in cascs and controls*

Haplotype

1 2 3
152241712 (G—A) G A G
151982072 (A—T) A T A
1800469 (T—C) |Block 1 T o} T
51982073 (C--T) C T C
152241716 (G—A) G A G
154803455 (C—A) C A C
156957 (A—G) lock 2 A A G
152241718 (C—T) C C T
Freq. in controls 0.41 0.23 0.04
Freg. in cmphysema type 0.39 0.25 010

P (Emphysema vs Controls) 0.67 0.71 0.02

OR (95% CI) (Emphysema vs Controls} 2.67{1.11-6.38)
‘Abbreviations: A = adenine; C = cytosine; CI = confidential interval; COPD=chronic
obstructive pulmonary discases; Freq. = frequency: G = guanine; OR = odds ratio;
SNPs= single nucleotide potymorphisms; T = thymine, TGFB [=transforming growth
factor beta 1.

*Haplotype frequencies were estimated by algorithms in the R package ‘haplo.stats” in
the R Project for Statistical Computing (https//www.r-project.org/). The designation of
haplotype structure is given in Arabic numeral. The comparisons of the frequencies of
haplotype between the two groups were performed by chi-square test. Bold type
indicates the significant haplotype structure.

Table 5. Associations of the SNPs of 7GFB-/ gene with airway obstruction in case
group*

Emphysema phenotype

SNPs Pre-BD %FEV, Post-BD %FEV,

rs1800469 ns 0.008

151982073 ns 0.002

Abbreviations: BD = bronchodilator; COPD=chronic obstructive puimonary

diseases; %FEV)= percentage of the predicted forced expiratory volume in [ second;
ns=no significance; SNPs= single nucleotide polymorphisms; TGFBI1=transforming
growth factor beta 1 gene.

*The numbers in the table show the P values of the multivariable logistic regression
after adjusting for age, sex and smoking history.
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$21. Patients characteristics (1 RO TiEDH 1)

Reversibility ~ Reversibility ya
<15% >= 15%

Number 161 85
Age (mean, SD) 68.7 (8.5) 70.9 (7.5) 0.044
Sex (male/female) 150/11 81/4 0.51
Smoking (pack-years, SD) 62.7 (30.5) 64.3 (31.1) 0.7
Smoking status (current/past) 45/116 19/66 0.34
BMI (SD) 22,2(297)  226(3.53) 031

Pre-bronchodilator FEV (8predicted, SD) 64.7 (21.2) 41.7(13.3) <0.00001

GOLD stage®

3 51 5 <0.00001
2 15 41

3 30

4 5 5

DLeo/VA (%predicted, SD) 63.3 (23.4) 65.5 (24.6) 0.51
CT score (SD) 1.39 (0.90) 1.37 (0.90) 0.87
Log EOS (SD) 2.19(0.32)  227(0.34)  0.068
Log IgE (SD) 1.82(0.72) 1.72 (0.68) 0.32
Atopy (%) 245 22.2 0.69
Regular usage of f2-stimulant (%) 21.3 41.2 0.027
Argd6Gly

Arg/Arg 51 24 0.39
Arg/Gly 72 34

Gly/Gly 38 27

Glu79GIn

Glu/Glu 135 65 0.23
Glu/Gln 25 17

Gln/Gin 0 1

* Comparisons were made between patients with 15% or more reversibility and
without reversibility

by chi-square test or two—sample t test where appropriate.

® GOLD stage | is defined as FEV,/FVC<70% and FEV,>80%predicted;

GOLD stage Il: FEV,/FVC<T70% and 50%predicted<FEV,<80%predicted;
GOLD stage Iil: FEV,/FVC<70% and 30%predicted<FEV,<50%predicted,

and GOLD stage IV: FEV,;/FVC<70% and FEV, <30% predicted.

¢ Atopy was defined as positive specific IgE responses to at least one of 10
common inhaled allergens.

A Uize BAENSUEE 3 i&E 2 LB : CTR a7 —1
Kl CEEMETRIBIR159 Kds)  wpBiElli =R : CT
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EREMSIER : CTX 27 —2.550 F CEBHERIIRS0%
BE) o

a3 BEEOBEIZITone way ANOVAZ L,
post—hocT X hiZldscheffe® Fi\v > T A B LLE %47 -
720 p<0.05%FHEE Lo /oy EOMEIIZ ¢ 2
ExMEA Uz WEMIL, FHEIERE, $3hR
6l (#iPH) TELU. 3HMOSGRQEICET 2HEX,
FLYFe T X FRHANVW,

(fa B E N\ DL E)
FTRTOEBHEICE T, FAEBIERHC R % A
WCak— MAEEBEETFREORSTZHBE L, 2%
NWEHCHEHEZIRE L.

mRER

K 11ZCOPDEFZIZHRIT 2 K ELIREBRAR D 115
BEEWAEFHNED 1 PEOZRDBEIFRERT *t
BEEIRDEOTYRIT, MEESKE WA, AREE T
EOIET &R BRI EEB AL D 1 R MR
B WCOPDIEFIOEING 5 Z &R ENT,

F1LIZ 1 BEDOFERISHT T 7=COPDHS I i
R . YRR WUEHREL, BRI, BMILL M

% 2. REXBBIICLS | BROTVMEEHETSE T (AT o7 IAXKER )
Model 1 (N=246)

1. MSLZE#L Delta FEV (ml)

Coefficient t-value  p-value
Smoking status 0.122 1.96 0.051
Pre-bronchodilator FEV1(%predicted) -0.0042 -3.23 0.0014
CT score -0.072 ~2.27  0.024
Logleosinophil count] 0.15 1.8 0.073
ADRB46 0.088 2.43 0.016

Adjusted R%=0.091 (SE 0.42)

2. IRITAEFL DeltaFEV1 /predicted FEV1

Coefficient t-value p-value
Age 0.0051 1.65 0.099
Smoking status 0.12 2.16 0.031
Pre-bronchodil FEVi(%predicted -0.0037 -3.12 0.002
CT score -0.072 -2.55 0.011
ADRB46 0.079 2.42 0.016

Adjusted R*=0.095(SE 0.38}

3. M Z I DeitoFEV1/prebronchodilator FEV1

Coefficient t-valte p-value
Smoking status 0.15 2.59 0.01
Pre-bronchodilator FEV 1(%predicted) ~0.012 ~10.2 <0.0001
CT score -0.068 -2.41 0.017
ADRB46 0.077 2.36 0.019

Adjusted R*=0.33(SE 0.38)

*Variables that had an /#value >= 3.0 were entered into each model.
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WCHE L= 2T v T A AR S ORERE R T 5

Model 2 (N=161)

L SZE K Delta FEVI (mi)

Coefficient  t-value p-value
Smoking status 0.15 2.04 0043
Pre-bronchodilator FEV 1{%predicted) 0.0027 1.7 0.09
ADRB46 0.11 2.52 0.013

Adjusted R?=0.053 (SE 0.42)
2. SR DeltaFEV1/predicted FEVL

Coefficient  t-value p-value
Age 0.0077 2.27 0.024
Smoking status 0.14 2.25 0.026
Pre-bronchedilator FEV 1(%predicted) 0.0033 2.46 0.015
ADRB46 0.11 2.83 0.0053

Adjusted R*=0.095 (SE 0.35)
3. 337453% DelteFEV1/prebronchodilator FEV1

Coefficient  t-value p-value
Age 0.0063 1.89 0.06
Smoking status 0.18 2.53 0.012
Pre-bronchodilator FEV1{&predicted) -0.0041 -3.05 0.0027
ADRB46 0.11 2.86 0.0048

Adjusted R*=0.15 (SE 0.35)
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