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S il WF 5T

3E /N2 e At 98 20 Bl A%k TG F BR3 & Bl R B 3R 1
B E 5 FHLFIa 3

B A FY LER REE kA

[(HE] SR58M EIMTUHCRH, JE/MIHITE (non-small cell lung cancer, NSCLC) HfZ b K T2 14
11 (TGFBR3) fEAER PG IR, (AR5 FHLHI AR BT . AW LIE S S8 A2 4l (human bronchial epithelial cell,
HBEpiC) X, 3 HrNSCLCAN Ak TGFBR3J: K Y FRIBF AL, FHRIT TGFBRIFENFRIBRTH 13 THLHl. 3% R
Western blotf6;il/HBEpi CFHINSCLCHH i # T GFBR3 (IR LI ABOHH X 72 f 43 #7 s SRTIDNAF H2 /745 M TGFBR3 %L
PR Bl A 5 ST X 1 5 A8 1 00 s PR R SV AL 1L 1775 (bisulfite sequence-PCR, BSP) Kl TGFBR 3L i
BFRXHEALIRAS . £55R NSCLCAH bk TGFBR3Z A 7KW AR THBEpIC; i 548 A1 A bk SDI A TR 4% R 2
FELTEP-a-2 . A549, NCI-H460; HBEpiC 5 NSCLCHI bk H TGFBR 3L T it 3 5 F-1X-1653-75 I i (558748, H AR
DLFRBA,, o R 3 T IX-3145]-199 XA Ay e LAY . 4518 TGFBR3FEIA/ENSCLCHHMIAR 15 I, 8w %55 4ty
PROSDHUJLH R, #2782 BL Y R IA B X NSCLC A A= K SRR B BAE I, IR 5 NSCLCHYIR 2 RELFL AR ; SR,
TGFBR3EEH i 8y X F 2t S e I A RS I A2 2 BT GFBR3 L R 3R 35 T A S 25 A

[ k52iA | e/l dnifotk; TGFBR3; RERZ84E; DNAFEAL; #H
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[ Abstract ] Background and objective It has been reported that defective expression of TGFBR3 was found in
non-small cell lung cancer (NSCLC). However, its molecular mechanisms remain unclear. The aim of this study is to investigate
expression of TGFBR3 in NSCLC cell lines and normal human bronchial epithelial cell (HBEpiC), and to explore potential
molecular mechanisms underlying inactivation of TGFBR3 gene. Methods Western blot was performed to determine the
expression of TGFBR3 in HBEpiC and NSCLC cell lines. Automatic image analysis was carried out to estimate relative expres-
sion of TGFBR3 protein. We screened for mutation of the promoter region of TGFBR3 gene using DNA direct sequencing.
Bisulfite-sodium modification sequencing was used to detect the methylation status of TGFBR3 promoter. Results TGFBR3
protein level was abnormally reduced in NSCLC cell lines as compared with HBEpiC. There was significant difference in
TGFBR3 expression between the highly metastatic cell line 95D and non-metastatic cell lines, including LTEP-a-2, A549 and
NCI-H460. No mutation and methylation was found in upstream sites -165 to -75 of the proximal promoter of TGFBR3 in
HBEpiC and NSCLC cell lines. Hypermethylation was shown in upstream sites -314 to -199 of the distal promoter of TGFBR3
in HBEpiC and NSCLC cell lines. Conclusion Reduced expression of TGFBR3 was observed in NSCLC cell lines, especially
in 95D, suggesting that TGFBR3 might play an important role in development and progression of NSCLC and correlate with
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NSCLC invasion and migration. The methylation event occurring at TGFBR3 promoter is not a major cause for reduction of

TGFBR3 expression.

[ Keywords ] Non-small cell lung cancer cell lines; TGFBR3; Gene mutation; DNA methylation; Metastasis
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HRrr A E R KR ZEkS 5T
FEAEDERR A . TGF-B{5 5 e Tl i A 1 728 5 5
MR R ZERAS RS Z — o MR & LR
TGF-Bf 53 I R ook, g & A R TGE-
ATREAE R IR 7, 38 5 3 A0 AR P PR AR T R
e JET S 5= AT P ) e Al (RR A0S TGE-B
BRIk, RN 25 T X TGE-B(E 21N fe )T, g
YN B 3061 T GF-B3i o 18 i o5 BH R e ity . 2T 4k R
PE, SURILREREAR, P MoREatRe )y, (2t i g i
BERS, (RIS JE LA A0 A A S8, R A L 40 %o
i Ie A e P B BE VR L DT S 1 9 200 ) 2 A T 1 —
A RIFEINIREE, R IRAUN™ . TGF-pfs 51 i
SIS LA AN A b, e & A K R
PR R A AR, KREENIEX TGE- T 1 IR
WA i 2, (B i AR TERE . TGE-Bf5 S & i
—FhZH /MU FETGFBR2 . smad2 . smad4%5 (/)75 B al ik ke 2
AR A BRECHRE, SRIMTIX 2878 e dE/ N ( non-
small cell lung cancer, NSCLC ) FiFfFANH L, Smad2fiISmad4
TE Mt T A S A 5%-10%, K ZHINSCLCH TGFBRI
FITGEBR2IAT 35, i 4E  TGE-BI5 53 s v 13 32
A TGFBR3JE N ZENSCLCLH 41 4 & £ mRNAFIZE 117K
- bk s R

TGFBR3FL A WA BTG 8 71X (7 SCH
proximal promoterf{ldistal promoter ) Bl B est
ANGIETRA R, RN & R R — R AR
Z W, M Frbetaglycan, ‘&1 FRIES5HE & R H %
I, 76 Z2 80 Mg v Y04 400 1 s 4t e 7% R AR 28 VR
AL R 2 AR g AR TGEFBR3TE 4 2 11 W1
T ST 2%, AT Re X B 95 J5 7 A 1 al
VEPESTGFBR3 W] D)3 e PE 4545 I H /- A9 TGE-B, 18
1 BELVTT G-I 988 255 0 A 1 ) A P Ak 1k
TGF-BXFHi#, TGEBR3X Tl g Ak A AR Y
IBIT RS B, BESR A R BV 2 IR hAE A
TGFBR3[YFRFIE I, H BT B2 5 R

WALFRREAN G . SRR TGEBR3FE 1A B 2 I BF9E I A 4>
/i, Finger%: 58 & BIAENSCLCH Z4 A T2 5k nl E 2
TGFBR3ZFE L NPy —FpHLl, (ARG TR KRE
SEA A TGEBRIFFR B . O A HaE " s e
B9 5895 95 1 1) e b i T GFBR3 () 32 35 1] fE 32 38 W15t
Ay, RGN, 7ENSCLCH TGFBR3K [ JH 31 F)F
G CpGAL s I IEARAE FIFLI 2 75 5 TGFBR3f R IA A ¢
A WA o FoATTHED TGEBR3JE [K (1) 2 1k AL FR 4 35 R fi
R (EGTFER) MRS, SR8+ XM CpGEy AL
AL AT BE I B PR Rk R B RS B A AL . FEAS S
g, FATH FWestern bloths Il TGFBR3TEA[F] 2
FINSCLCH MR FIIE 7 3V E R AP i3RI 0L,
F B MFDNAR M 7 ( bisulfite modification sequencing,
BSP ) Xf TGFBR3Ji3 8j ¥ [X (1) CpG Aoz s i) F JEAL AR S04 7
S3MT, RIS TGFBR3JE K 1k 3 (143 FHIL

1 MR 575%

1.1 #hE

1.1.1 ZiJfukk NSCLCZujifi &2 ( AS49, LTEP-a-2, SK-
MES-1, 95D, SPC-Al, NCI-H460 ) Il [ H [EF}2= b
gAML, IEE SR E R4 (human bronchial
epithelial cell, HBEpiC ) Il H SE[EATCC/YH] .

1.1.2 F3F] RPMI-164055 5 5 £ [E GIBCO .y &) 77
i, RBTATGFBR3IZ bE ST A A 36 E Abcam 28 ], /)N
FUBT A B-actinBit {4 R BUR io) SE AL WA R 0 - BT S AT
Pt B s UE A8 7], CpGenome™ Fast DNA
Modification Kitl4 [ Chemico/\ F] o

1.2 ik

1.2.1 U3 R10% M JA 2 35 M & i . HE %
FIRPMI-164085 75 EL 5 95 AS49 . LTEP-a-2, SK-MES-1,
95D, SPC-A1 K NCI-H4604Mfifl, HBEpiCl FHHES A 57
FEBECMiFATHEFE, A AL E 137 °C55%CO,. 95%=%
PR E T I AN S SR AR N TR R
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1.2.2 Western blot3ZLy; RIPAZIEIG SLUBEANNE , KR =k
B0 (4°C,10000g) S minfFIHETE R . BCATLIER (¥
B, THEAFEMERE . A UE AR 150 pg,
89% 147 SD S5 PN 4 Tt g 25 e i vk 73 B3 ), % EN = PV DFJIi
(200 mA, 2h), S%MilgA- Wy i B2 h, IA—$T (Gt
ATGFBR3Z sgEfiiA, TAEHEL:1000) | A2 (B-actin
P, 1:1000) , 4 CHEFI R . Z ) li1:40 000F BEATHRP
FRICHI AP = 9037 *CIFAH2 h, ECLIAN & &0, i
BRI Fr, AR IE AT 45 (OB BEE, i I SigmaScan
Pro SEUR ST HTERAIPR LR B AR 45 IR BEM T4k
TGFBR3ZE [ K FEEBR LA S 3L H = P B-actin i [1 1 JK
FEME LIRS IE R 22, S U E S5 AR AR AL A TGFBR3 & [
ARXS 5, 83U iR, BOPIE
1.2.3 JE R AR RG]
1.2.3.1 F:[K4IDNA £ £ B QIAGEN DNeasy Tissue kitii,
W BB L N 4IDNA, AN HBETTEE, ok
JEOD,,/OD,,~1.8,
1.2.3.2 PCRYH HL[HZH DNAF T v i3 2 X A
Besgoott (-165%-75 ) MRASEM, 5 [4: 5-CAC
AGGCTCGAGCAGCATTC-3', Fiif5|¥y: $-ATTACCCC
CATCAGGCCGAC-3', PCRIZWAKZ ASO uL, S0 ng-100
ngFE[AZ{DNA, 1 unit Ex Taq DNA polymerase ( Takara,
Japan) , 0.2 umol/LiY - Fii#5|4), 1xExTaqBuffer ( Mg*
Plus ) , 0.25 mol/L{JdNTPs, K 285§ /K 250 uL.
PCRIZ WS HL: 95 *CHIAEES min; 94 °CAEME30s, 61°C
iBk40s, 72 °CHEff40 s y—EIR, HL30KTEI; )5
—AMEHE 72 "CHEM10 min, &5 28 29% B IR W et
e RV VT S NS X £ 3 )5 e | e Sy N8 S R A RN
W) -
1.2.4 TGFBR3J}E[H 5 2+ X 4% s e iy i B3P 4 oA fift
JAMethPrimer#X {43 #F TGFBR3 AL [Fl proximal promoter il
distal promoterf% L 4f & [ IEZ1 000 bp AL TR )T 51,
TN T GFBR3JEA L SEOCAF T TE X CpGEYy, 52 i{BSP

%= 1 TGFBR3EEBSP5|#)
Tab 1 BSP primers used for TGFBR3 gene

( bisulfite sequence-PCR ) FY5|#EiT .

1.2.5 TGRS Eh B i S BSPRLM JE [N 41 DNATE AT
R AL 23 A i e FH B R S AN Eh A TB I, B4 74 L
CpGenome " DNAPLH BRI & FBAEAIT : ¥
1.0 uglDNAJ T100 L)Lz K H, fA7 wLHT BC il Y
3 mol/LINaOHAEW , 37 °CARM:10 min, 4RJ5MASS0
uLFr L FIDNABHEF (pHS.0) , 1RAI. BHRAWTSS
°*CIK¥20 he FIA750 LI as G az vl s, FH B O W AT
B S FIDNA, SR J5 HTASO uL 120 mmol/L NaOH/
90%EtOHMEI T . feJ5, J4DNAFH30 pL-45 uLykHa sz
MR, WAET-20 °CE& . B LB 5 DNAJE J A
M, fEHIBSPHIY) (3R1) ¥4, PCRIGHSMFH: 95°C
FiASPES min, 94°C, 30s, ZFME KIEJE4Ss, 72 CHEA
Imin, 1Ss, 3SPMEIR, feJG—AMEFR72 °CHEMH10 min,
BSP =4y i Tk 1 RIS 2 A S 26 b o AR RS R 5 o
U5 2

1.3 ZEit2#Ab P TGFBR3H [ A FHX E it L B-actinff: 2y
WS B T8 bR, W TGFBR3 Y B-actinfh [ K E{H
B A AN Rk hE . BdlE LAMean+SDEIR,  7REAH
] T GFBR3 [ AH X} 2 1k 12 19 B A 22 S5 Pk L R R B L R
J5 2531 (one-way ANOVA ) , TGFBR3AHX KL mAE(T:
PR [R) 2 A5 A7 AE 25 5 R H bonferronif 15 . BT 42
T FISPSS 16,058 H MR F I B 58, BT Ry
JI UGS, HLAP<0.0S N HA G524 5,

2 &R

2.1 TGFBR3YENSCLCHH g #k FTHBEpi CAM il H 1Y Fe ik
TGFBR37E6FKNSCLCAN Itg MIHBEpiCAN i 344 Fe ik (&
1A) , EIBHEI/R T 28 [ 450 A o a2, LA
TGFBR3 5 B-actindf [ JK B {H 19 FUABLAE R AR 60k 6
TGFBRITE7THR AN P ) KRB O 27k . LAHBEpiC
P TGFBR3E R IAME A BHMEXT IR, HE RS

Region Primer sequence 5" to 3’ Tm (°C) Fragment size (bp)
Proximal promoter FP: AAGGGAAGTATAGGTTYGAGTAG 52 372
RP: ACTCTCACCTCCTACAAAAAAC
Distal promoter FP: TTTTGAATTAAGAATTTTGTTTTTTT 53 114
RP: AAACAAAAAAATCCCTTAAACC
Distal promoter FP: GGGTTTAAGGGATTTTTTTG 55 145

RP: ATTCTAACCAACATAATAAAACCCC

BSP: Bisulfite sequence-PCR.
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% 2 TGFBR3ERH 5 B-actinZEHBEpiCFN6EANSCLCR Ak P AIZRILX (Mean£SD)
Tab 2 Expression levels of TGFBR3 and -actin in HBEpiC and 6 NSCLC cell lines (Mean=*SD)
Cell line TGFBR3 B-actin TGFBR3/ B3 -actin p* px*
HBEpiC 127 757%6 670.91 263 2721+832.46 0.48+0.02 - - <0.001
SPC-A-1 42377£5521.98 368 74313 590.93 0.11£0.02 <0.001 1.00
LTEP-a-2 4611414 192.44 297 570+7 590.36 0.15%+0.02 <0.001 0.003
A549 41051%2902.01 290789+3317.54 0.14%0.01 <0.001 0.017
NCI-H460 5034212 467.13 347 059+5 846.35 0.14%0.01 <0.001 0.11
SK-MES-1 41951£5904.08 380219+9731.41 0.11£0.02 <0.001 1.00
95D 37538+3812.74 442 607£11509.24 0.08+0.01 <0.001 - -
P*: Difference in expression levels of TGFBR3 between HBEpiC and 6 NSCLC cell lines ; P**: Difference in expression
levels of TGFBR3 between 95D and other NSCLC cell lines.
A B 0.60
95D  SK-MES-1 NCI-H460 A549 LTEP-a-2 SPC-A-1  HBEpiC
0.50
TGFBR3
0.40
2
B-actin ®
< 0.30
U
=
0.20
1 Western bloti MTGFBR3ZNSCLCA A RHBEpICAM T T A ER, 010
B-actinANSHE (A) , REARIEWENEELR B) .
Fig 1 Expression levels of TGFBR3 were measured by Western blot in NSCLC 000
\(-’ y:\ 'sz @ “bg :_,:\ o,“)o
cell lines and HBEpiC. A, B-actin used as an internal control; B, relative Qg,‘vQ ¢_§20 & 2 & {}&“'
estimate for expression of TGFBR3. M Cell lines N °

AN 470.48+0.02, T 7E 6££NSCLC 4 i ¥k - TGFBR3
E AR RIXHBFEIL, 43008 : SPC-A-1°70.1140.02,
LTEP-a-2250.15+0.02, A549°40.14+0.01, NCI-H46040.14
+0.01, SK-MES-140.1140.02, 95D>40.08+0.01, 6}kNSCLC
AL 5 HBEpic 4 JLAH FL I fEFESE 2% 25 57 (P<0.001) ,
TiHP6BRNSCLCH M bk b 4 A4tk 9 SDAH Al 5 LTEP-a-2 |
AS549  NCI-H46040 i A -t TGFBR3E 1% A WAETE S 1
225 5 (P{EAMR240.003 , 0.017, 0.011) (F£2)

2.2 DNAJES T XF6RRNSCLCA fifi ik M HBEpiC proximal
promoter X JEAFE SE LXK (-165%]-75 ) 1T DNA T
RILTFEADNAF S B e 1748 . #%IRIF 5] ([E2)
£jGenbank "1 TGFBR3JE[H ( GenelD: 7049 ) J¥41]—%(,

2.3 TGFBR3JE [ 2 X35 41 FEAE S BSPll 7 2%
MethPrimer#% {4431 5. 75 TGEBR3JE [K 19 J 5y 1~ X 5 35
e BHfCpGE R FR, HFETECPGE (K3, Kl4) .
Hempel 25 ¢ Bl L35 ( Ovcad420 ) FIFLHRME ( MDA-
MB-231 ) 4k b i FH 2GR B S o ik it o e s+

15V & B TGFBR3 KL [Fl proximal promoter T 54 S U 5 X
Ia-1655)-75 40 R iE PEF SR A HA , 55 4P FE distal promoter
H Uk B-314 bpFI]-199 bp X IR BN FE A HIVE . Bt
FATEE T TGFBR3EE [H-16551|-75F1-500 bp#]-314 bp 2 [A]
JF A R DX I B 0 DX el b 2 sk R A BT -7S
#1654 T BLI3 N CpGILL, 7 AiAE-82, -84, -88,
94, -103, -118, -120, -122, -134, -142, -145, -154,
-1644k, -314 bpF-199 bp X IR A TH 84~ Cp G £,
IIAGHE-292, -290, -286., -277. -270. -218. -214. -202
b . BSPIl ¥ 45 % i 7R HBEpi CF 68k NSCLCHH fifl #k-165
F-75 X134 Cp Gz s #f A FH AL (BIS) , -314 bp
F1|-199 bp X IH8 M7 s ¥ 58 A AL ([&l6)

3 itig

TGE-BRE—RZIMAEMZIRIE RN T, el
NN E . IR AT . AMgsE ., e, R, A
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B 2 TGFBRIEimBHN FREREZITHEK (-165%)-75) DNARFLER
Fig 2 Schematic representative of DNA sequencing for the proximal
promoter region from site -165 to -75 of TGFBR3 gene

E 3 TGFBR3§Eproximal promoterif ¥ REIRL AL (-165%]-75)

F|g 3 A scheme of CpG islands covering the upstream sites from -165
to -75 of TGFBR3 gene proximal promoter. TSS: transcription start site.

B 4 TGFBR3E Edistal promoterX it Ri2Iai A4k (-314%1-199) CpG
B, TSS : RRFEREIAGLA,

Fig4 A scheme of CpG islands covering the upstream sites -314 to -199
of TGFBR3 gene distal promoter. TSS: transcription start site.

TR R T AR E AR, 5 R L
SRR R A R T TIAR G . el R R 7
IRG5 G 2 T GF-B5 -5 B R FEAH M 223800 . H AT I3
FPTGE-BEERAEZ K. H] (TGFBR1) | 11/ ( TGFBR2)
MY (TGFBR3) , A1, ISz RA5 B80T,

A ETGF-Bf5 538 I R FEANM =500, TR AZ (AR [R] L
URISZ IR, EWA MR, REMHLEESSEEL
i, FERE FEA oo™ —J5 i N TGE-BRY— Rl
PERERISZAK, (e TGE-p(E- 5 @B A 15 73— HifER
P, FEZ e rh eI R A (=28 . B Rs
MAERANER, Atk e e

5 TGFBR3% Eproximal promoterif# F# IS4 (-165%]-75)
BSPMF LR, LERTLINERRPEMCPGHLIA,

Fig 5 Schematic representative of BSP sequencing for the proximal
promoter region from site -165 to -75 of TGFBR3 gene. Red arrow,
unmethylated CpG sites.

B 6 TGFBR3E[Edistal promoterXiff FREIAI a4 (-314%1-199)
BSPMFL R, HERLIKKRCpGRELALA,

Fig 6 Schematic representative for BSP sequencing for the proximal
promoter region from site -314 to -199 of TGFBR3 gene. Blue arrow,
methylated CpG sites.

KA UE i & 7R TGFBR3VE M 3L N, 2R 2 A2
i A AE R R BUR s ARSI . 5 TGE-BA5-5 38 fE I
‘B A, TGFBR3 13 A MRk 26 J& — A1 S 4t
B TGFBR3 [ IEFEAR L BE B i 2 41 i
A7 gL SR 2 AN TR R L R
BRI | A LR e M R O g
CACRREE RGN . ASBIFFEARS N 2 5 1E 5 SR R A
FHLE, NSCLCHHMI R P TGFBR3ZE F1FRA M W T, X
5 FingerE " ENSCLCAH 41 b I F (45 F 26000, K W]
TGFBR3XINSCLCHY &A= & Jg i B L EH . 534,
OPRNSCLCAH R, S ARNSCLCA f19SD 53
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FhAE#E A NSCLCHI Y ( LTEP-a-2, A549, NCI-H460 ) A
Ho, TGFBR3ZE [ &k /KF B EMEML, $/RIENSCLCH
TGFBR3 5 4fiffl % B v REAH G, TGFBR3AJ 5 1 [ 4
AR ZEANEEREAE . BIFE 45 5 AR K SF-_b 1 —2IF
S5 1 TGFBR3[YFIA T JA 5Bl 2k 5 NSCLCHAE 2 52 111
PEFHE

% F i UEAR FP TGEBR3 Y 235 N P8 sl 2 A ML il
H AT 7E 2 T R R . TGFBR3JE (i F YL {4 1p33-p32
IR, XA XITEVF 2 A\ KM s L . 56
Sl EWE . TE MBS B MR OP U o
S FEFLIRE . RIS IRIE . NSCLCHITE h &
P20%-50% 8 F TGFBR3FL N K A ZE M 4k (loss of
heterozygosity, LOH ) "' (B 1 L8k A,
TGFBR3MIL R B s i 2k I A SLOHAHIL AL, &R fETE
HE L MR TGFBR3 R A . TGFBR3JE [H proximal
promoter HH T % S U p X 35-16 5 F1]-75 X Ay 176 M i 5ik (1Y)
FNT, RIS SPILE A A, 2 B R B S A
SETGFBRIFIAA A R, KTk, FATRHAX
BRUEAT T SRARRIN 45 R /R 6FENSCLC ATHBEpiCH1 1)
TATATIRIESR AL, X GBae e FFRAEA T BB 5T 45
HIZEL, sesh, AR PRE T TGFBR3FENS UTR
X . 3'UTRIX FIORF X [ f7 7 HiAZ R 2 Bk PE (single
nucleotide polymorphism, SNP ) , {H IR 2 I ik HESNP H.
AT KN . Hempel % 78 B L% 41 Itk h & B A
FH R 2 A% I 1500 RN 20 2 11 25 SRR R A R 7] ( TSA)
REFHAEHE 55 TGFBR3JE I mRNAK Y FAyFiE, $RTEit
5 Jibgeg rh F WL ast A% TR AIL I FT g 2 BOL R IA K TR
FIVESTERLE] . SR, 6T TGFBR3ELH Fi 63k 122 W3
T VRFERLEN 1 ARAFRNR AT

09 5 DR 198 2 0% 30 7 P 35 A5 TRt AR AL 32 L,
WL E R S R AR M L R ik %, W& &1
WA REFBOLH FRIA R . AFEDNAR R L 16 1)
FEAE P IEAE, I HF 2300 5 R e A F
R CpG i 8 H Ak 5 L R 2k T8 A DG . H i
P TGEBRIFUR LA T /D, i FIHCpGly H
FEARIRZAS TN A F ik /K- 5NSCLC R A L RIE 45 1k
AT I8 1 V855 )5 ISR . oy T ZENSCLC ff
¥ BH AT B 252 I T GFBR3FEIA ) F st (L HLll . FRAT 150 Hr
WF5E T TGFBR3JE[H () AR IS L, #E % 5L [F proximal
promoterffldistal promoter/F 41 T T A=W B 04T

ST AR RN, KPR 3 X P S A AETECPG
5, A I s e R SE At . H Hempel 58057 2

RDNAHILAVIE IR AT RES 5 Tz Rk iy, 1E
Ry FEA B SR T ¥ proximal promoter-165%1|-75 X FI{E K H
B FEA e A9 distal promoter-314%1|-199 X fit) FH 24k,
AR FTBES S TGFBRIKIB A . AL 1 HIBSPIE X
TGFBR3JEH (1 #7205 41 4 7 H Ak 5B . 5
R R, IEW RIATGFBR3ZE A HBEpiC M K5 T
AINSCLCAH ik 5 811X -16551]-75 )3 51 35 T F 34k,
R L RN, TGFBR3EEA I 51 X H S5 s onff-165
F|-78 XSl 9 FH AL R AR RS IR N R TGFBR3JE A R IA T
PAI R R A, R AR R R A e B 2R R
T, FRATAHERRAE I e g izl & A H AL i AT g
4 . Distal promoter-314%1|-190[X 8~ CpG{v; 25 7E FIr A 4l it
PRrp#R e L, FRIIZ XA H ARk AR S TGFBR3
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