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— Abstract —

The Role of TNF., Gene Promoter Polymorphism
in the Development of Coal Workers Pneumoconiosis

Byoung Yong Ahn, Kyoung Ah Kim, Hae Yun Nam, Je Hyeok Mun,
Jin Sook Jeoung, Young Lim

Department of Occupational and Environmental Medicine,
Department of Preventive Medicine, College of Medicine, The Catholic University of Korea

Objectives @ This study was performed in order to investigate the frequency of the
TNF2 allele in patients with coal workers pneumoconiosis (CWP).

Methods : We compared the genotype distribution of TNF, gene promoter polymor-
phism between 80 CWP patients and 54 healthy controls.

Results : The results were as follows : 1. The rare allele TNF2 was significantly more
frequent in CWP patients (20.6 %) than in controls (10.2 %). 2. The spontaneous or
LPS-induced release of TNF, from the peripheral monocytes was slightly increased in the
TNF2 group, but these values were not significantly different between groups. 3. In the
CWP TNF2 group. the increase of LPS-induced TNF, release was significant in compari-
son with that of the controls.

Conclusions @ From the above results, we suggest that the TNF2 allele is strongly
associated with susceptibility to CWP development.

Key Words : TNF., TNF. promoter, TNF2, Polymorphism, Pneumoconiosis
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Mo
W AFe wERle] el BHEel =
Aukgo] defut 471

Axolm | 1954d 8 vt
oA b WA HadE AgWelt). FH T A
o= interleukin-1, leukotriene B4, Zglx
tumor necrosis factor 52 G3w/ Exo] #o
shle Aoz ez glen o] 3 tumor necrosis
factor . (TNF.)< # 59 i3 xadof #ofs}
< " T8 AlETRICE deA] UTH(Borm
et al., 1988: LaSalle et al., 1990: Schins &
Borm, 1995). TNF. %2k promotor W=
EolAQl FWo|7} Yehts fAEC] 2™ (Rink
& Kirchner, 1996; Probert & Selmaj, 1997:
Czaja et al., 1999, Berran et al., 2001), ©|#
g F32 ol Foll AAL A1ZF AR AdEdd e
308 #qke] FAA thE/de] TNF, Edd 234
o2 P VX AR 4EA IH(Wilson et
al., 1993). TNF.o] 32 &84 2714 ¥
o ¥FHA FHE e, EsA vehve
HEFHAE TNFlolz =84 Jehts ggad
AH= TNF2eltl. TNF2 thds3dxE TNF.S o
AlAQl F7ht TNF.S A A=3 dde dad
AZF = Aoz g#A Ak (Wilson et al., 1997:
Kroeger et al., 1997). © Yol7}, TNF2 F3x}
ggide  Zelelo(McGuire et al., 1994), F
npx]) 4] T H (Wilson et al., 1995), #&Z(Mira et
al., 1999), ¥+ 7|24 (Huang et al., 1997)3}
A2 (Li Kam et al., 1999) 59 iy} A%
o

_\?_
wol whe} thekalsl UiEhe siglel EAlshe
' ]

Fol WEFE F WA 27lo] e

(1972)°] A 2

FrollA shHF 8 AIRMA 35 |zt dsh 1-2 %9
B 2% o%e] X#H Sl o]ghE] 3L 3.5 mg/mrel
M 3.5 %71 28 ol AH Tl olgdtia 3
o 2 v FRES ddeR & Al sk,
B AA Sl HxE TSRS 27717
5-9 el 17.6 %, 10-14 de] 16.7 %, 15-19 d
°] 10.6 %% Ao ® TRHJTHAY <, 1996). ©]
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(Piquet et al., 1990) TNF.= #HZ gxjollA
gk AAAEZ oln] BaE v Ivk(Lim et
al., 1998).
ek 2 AF= TNF, promotorlA 3=}
a7 A Sete] AWGE Lolrr] Hal 4
Z A7 hEzTe TNF. promotor 32 A
AR AIZE 91R] gl e 308 SAtelA] Jehde
A Ao diste] A3

5|

= oH

1. o7 CHAt

ghgo] RgE Ho] 9lom JIEYHU g HJRY
e HE3 809l A Fatel HAgke] o]
g T A 4y E dxTeR AT g4t
A2 At TNF, 534 thgAd-s B4 vwsh
Aot AHS gxle] AT FEPA AR S
FZogslo] Azl AEe] 1903} Aelejetn A
79 190e] AH3H

2. oA ditH

1) Ncol Restriction Fragment Length
Polymorphismol| 2st TNF, T8RS 24
dotdoz Aeld g9 10 mlE Histopaque

(1077 Sigma, St. Louis, MO) $ld] Zo] &85

A FEE FAsl] G 500 x g2 YA EE

stal @A EZE FE319] phosphate buffered

salineo@ AMAHATY. 3x106 T A EA A

DNA isolation kit (Boehringer Mannheim,

Indianapolis, USA)E °©]83te] DNAZE F&31%

T, dolld 2x106 AlXEs @A FHE=

TNF.9 s=5 Z4st=tl A8ttt
Polymerase chain reaction (PCR) %2

3l TNF, promotore] -308 3jito|x dojuy=

A7 FRAA G syl Hall, TNF. pro-

motord] -331914 1474x19] 345 4714 BAS =

(ol



Z3litl. 100 ng genomic DNAC] Z+ primer
0.2 tM (5 -AGGCAATAGGTTTTGAGGG
CCAT-3 ¢+ 5 -GAGCGTCTGCTGGCTGG
GTG-3 ), ANTP, 10 mM Tris, 1.5 mM MgC12
40 mM KCI, Zz28lx Taq Polymerase?} 22}

Ue 50 M W EFES MUk e
denaturation 94 € 1 ¥, annealing 60 C 1 ¥,
extension 72 € 1 2= 30 & HHEsl] F2
Azl F 72 collAd 10 3t A=ey. &
PCR A4 ElA FoldlE primersd 22 &4t
222 AAs) Y8l PCR purification kitg A
g3l en, o]F PCR A4dE2 Ncol E4E A
33l 6 % polyacrylamide gel® 7<47]"15/\]74
ethidium bromide® 44 ¥ H% #Ax3
A=

A ®ol7b EAste tE A= Neol <l
A 59171 EABtEE TNF2+= 3259 20 47149
T B deA, TNF1 o] &) o8] #s3f
HA 7] W& 345 47178, & ool Wi=R
Ehtes AL el

\‘Jml

PNCoroh

-

J

2) U= chaiFro|Ae| TNF 24|

255 gl d o] ApLAR oz EH|EE
TNF, ¥ 542 lipopolysaccharide (LPS:
Sigma, St. Louis, MO)9] A=Foz FHx+=
TNFa <& vlwstsitt. 24 well plated] & well
Z 2 x 106 7le] HAFE FRAIZI v 37 ¢, 5 %
CO, 7<) miF71ollA mdstdct. 1A% = A7t
AE MAZ A8t RPMI WiA| & ZolF9dt}.

[ I=zR=3
S

0o

B A

on

18 A|7+=cl Hjok

juA

stal oAl 24 A7k

70 CollM Hst3A

L

e

| ol A0 TNF, REIXF Credale] o3t

< 3 ¥ LPS(1 wg/mDE F<
T W dslont Hipe -

= ELISA (enzyme*hnked 1mm0nosorbent

assay) 2 &34 HKim et al., 1999).

o]+ chi-square test® ®lm EX3sIit. A=
gzt A TNF fdzke] 2@ wet TNF1 +
Z TNF2 #o2 YUFAen heterozygotes

TNF2 o=

B35kt 5 7o AE TNFa

9% LPS A3 €] TNF, 44%e] Aol}

o

Htti

oS SApror AE 80l MAS Sk
< AR AHFREA B B3 FEEe 20,1+
9.0 dola He o]= 61.8+8.1 AelH, iz
54 o] Faele 44.4+9.1 A= HF A
o] thzel wls) yel7h WATH(p<0.05). AT
S dizwe] FAGEH e kel Slo] frelgt
Aol 7F A% (p=0.001), 53] EAlrtellA Aol

Table 1. General characteristics of the study subjects

JEAE Scheffe’ s multiple comparison test®
}‘\‘l }M~‘:‘4 &7
or PCE o] &3}

T2 %L SPSS version 7.5

st

Control Subjects with CWP

Number of subjects 54 80
Age(years)” 44.4+9.1 61.8+8.1
Smoking status®

Current 36 (66.7) 11 (13.8)

Former 6 (11.1) 56 (70.0)

Never 12 (22.2) 13 (16.3)
Smoking(Pack-years) 21.4+18.7 25.1+15.9
Dust exposure duration B 20.149.0

(years)

*p<0.05, (): %
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Table 2. Genotypic distribution of the TNF promotor region in study subjects

Groups TNF1/TNF1 TNF1/TNEF2 TNF2/TNEF2 Total
N(%) N(%) N(%) N

Control 43 (79.6) 11 (20.4) 0 (0.0) 54

CWP* 48 (60.0) 31 (38.8) 1(1.3) 80

*: Significantly different from control by chi-square test(¥*=5.924, p=0.015)

Table 3. Frequency of TNF1 and TNF2 allele in study subjects

Group TNF1 TNF2

%
Control 89.8 (197/108) 10.2 (11/108)
CWP 79.4 (127/160) 20.6 (33/160)*

*: Significantly different from control by chi-square test(¥’=5.121, p=0.024)

Table 4. Comparison of in vitro release of TNF, from monocytes between TNF1 and TNF2 in CWP

Group Spontaneous LPS stimulated
(ng/ml) (ng/ml)
Control 36.0t 5.8abe 51.3%17.2cde
TNF1 57.5+19.6a 64.6+21.5¢
TNF2 60.7+15.8bf 68.9+14.4df

*: Means with same letters are significantly different at p<0.05 by Scheffe' s multiple comparison test

< AT AT gz
) 9} 21.4+18.7 pack-
yearsZ 2l gt ztol= glAtH(Table 1).

2. AT CAXEe| TNF, promotor REXFH

TNF1 homozygoteZ} sz X173 Skxlo
A 242y 43 W(79.6 %) 48 W (60.0 %)= &
TollA M e REFE How, TNF2
homozygotes Z#HZF AATolA 1% Ut
Heterozygote = X =% SzbrtollA 31 7§ (38.8
%)olAaL, xTelA 11 H(20.4 %)eolAtt.
TNF promotor 389 HlEe F 1t {9
gt 2ol & BT (p=0.015) (Table 2).

3. A7 CHaXtel TNF12F TNF2 allele Bl

zwd MHF Aol TNF1 g4k
aZd A7t A7 89.8 %o 79.4 %ol
TNF2 HdFd2= 242 10.2 %9k 20.6 %°14
o TNF2 ddfdxpt #2ds e d5= A4S

120

Ayl A el = 4TH(p=0.024) (Table 3).
4. TNF1/ TNF2ol| w2 chsliftofA FH|==
TNF.2[ |2

oA ApH o BEH|EE TNFed FxEe
izl 36.0+5.8 ng/ml, JAAZF A F
TNF1 FolA 57.5+19.6 ng/ml, AAZ &4 =
TNEF2 oA 60.7+15.8 ng/mlZ F2]3F 2}o]7
AATt. Scheffee] thEH|mollA] izl H|sk]
TNF1 &3 TNF2 & 2% TNF, 3% <3t
ztol7} gilet, TNF1 o3 TNF2 & Alole] =}
Ao WH|EE TNF, ¥ fod atol7t ¢l
At

LPSZ A3t S u] @ o 285 TNF,
o] ¥ thxTdA 51.3 ng/mlz A F7}
sttt XHFE TNF1 FollAe Apdaos Buly
= TNF, =9 LPSE #A=+3190S uf TNF, 5%
o felgt ztelzt it MHES TNF2 FelAe
ApA oz FulE= TNF, F%=9 LPSE A533
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o F

B7lel] F2EW g AS He g3 fE
Hol dSAEE] AXUE FYUHn Tt 4S5
MAELES B3t X Z2 Fo dAse
HZgde] FAxol dSAETES 4L AHZ
PPes 4= ¢ Jde F7PIFEe] drhKim et
al., 1999). TNF,= #3-f= #AAS &2 W
Al FAAQA AolEFIRICZH Fa3t ATE
st Aoz dyA Jem(Mira et al., 1999).
olde] FH AFEc|ME TNF, L& Eo] g

Ao Ze] Az Ao HHo] IS Hustzm gl
tH(LaSalle et al., 1990). TNF, #Hdx}e] &
Ale] EZRQl whlle] A Moz Agatuz fxt
e Al EFRIY] EHldl Fadt J&FS v
Aoz AAZY. TNF, #2384+ 944 6p21.39]
HLA class II region®] ZAst= Aoz I3 A 9l
o™ (Czaja et al., 1999), TNF, +=} promo-
tor®] 163, -238, -308% 376 H|X|A 4719 5o
g A Wolrt Ak g A lm, olEd MW
o] 9] FoA, -308el41¢] HWel7t TNF,S] Y4k
of 7Fg #Hol dotm <A Uk (Probert &
Selmaj, 1997).

2 AFe 93E HFe] #Ao] TNF, F32t
g #e] YRS dolruzl e o
Z3} TNF, promotord =%3 TNF2 @8-+
N7l g3 A FoMe 20.6 A1, tlaTl
Ae 10.2 %= TNF29] §44 t374 ¥w=rt of

| B3] 3R S g felsh =
olH 3 A= TNF29 #xx obg £l
1752 2o AAJNAE 2 F s DAl

M
2

o o 30 N
B K

Y=

I 4ollA] DEGeA] ApEH oz EHEE TNE,
e Uz AdS AT {3 Aeols
Btk ol IS FAllA o HFHE Fxlo]
HGRel A AARA Eetn ALHA AFS F3
sk Zlo] A&ARl g Fe] TNF, dss 24
Aoz AztyEw A FA A= JFS vEd A
o2 Aztett. A gAke] TNF, 34 384
% TNF1 445 7k <2 TNF2 +d4& 7}

Q1 290 gJelr FsEE AHF SAlol e 7]
T Agom Qo] F T BT daT e TNF,

u37h ek el

2 rxll
0
Ll
=
a2}
)
fr
N
o
e
to
2

TNF, &= Hlgte] 42 % 718t on ole 57
Aoz felalgtt. AAF #A T TNFL 2olA

< G TN LPSE A=ste] £H¥ = TNF. 5=
b AR oz BHElE TNF, ol Hsl] fo
g ztol7} Il AHAS g2 5 TNF2 Zelxe
el A LPSE A=ate] #¥]¥= TNF, =7}
AR oz FHE= TNF, sk vste 13.5 %
Zh9or, fel@ Aolsk gk dze 7
$ LPSel &g #A}=¢] TNF, #H& ZdHo=z F
7MFE oY AEF AT s xRl Hlste]
LPS Ao <3 TNF, 28132 F712o] A3,
TNF2 oAt Foa S7F ddeh. AH s ¢
Aol A A2 Be] ola] TNFe ]
o] Z&Azlslo] glo] LPSE @t E AF3l®
Z71Zo] AQW Aoz AlmEH, AAZ B4
TNF2 oA LPSE 933& 5% uf TNF,
ROl ROl Z74E wel B AdZe W
Aol Y= A= 7HAA i ate] A

1 A

]

o el @ A7t Bad A
..

Loy [ oo

R84 []

AskE 4 9tk Jacob $5(1990),
Pociot 5(1993), 2831 Schins®} Borm(1995)°l
ot 7 5o AFEH Z2d A4S TNF, &
Az o] Frketn webd TNFE.S #H7F 5%
2 F dva Busta glen, o & A7t A4
Sg57E ofd AZA gFEREE gige R siglen
2 olo] tigh Bek A7t sttt 183 i
Ao oA 17e AlgETE 23l ZRE 3
A Fo o]gte]7] de FHES =2 & A+

gdgotr, AoTd w9y 2y ¥y we
g Ao ARG
A7 TNF.S $3d37HE f=3
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= olfE ofF] WEAA skt dF AFAEL
308 FAATFE g0l WAL A¥olvt TNF,
A zu Axbel WElo] Jake nA Mow Washu

(Kroeger et al., 1996). =3 24 AFELS
TNF locus® HLA class ¢l FH e Bkl

AZAFZ7E Jotar Baska lem(Li Kam et al.,
1999; Czaja et al., 1999). Probert¢} Selmaj
5(1997) TNF2 ""d-5327F HLA-DR29}

dAste] AN FxA STukE o JB WAk

AgA= #AA7F Aok ST
9}% gzHow, o weeold] ofF 2173

_:

= A : Tumor necrosis factor .(TNF)= Z
HEeo IR o] HAS= Fag Ao EFRI
o], TNF, gene promotor? tdA -Hxxlol
TNF2E TNF,o|l AAZE7te} 718 #HE d5o
otslo] #AZE dvtm gElA Yo B ATE
TNF2 gzl viwr) ebgy 5o By
I #AAZE YA Golr A} st

g S ) 80 dlET 54 o =R
Ao AN FAHNEE FE3F] Neol o 93t
NF, T"r@ﬂ—e— EAete] FAE s vkt
Z 1 AHZF @A) TNF2 g fdxte] =
Lol i i‘? fFrofsiAl Eth(R 5 AT 20.6
5, M2z 10.2 %). 2831 AdZ IA4ES
TNF1 #3 TNF2(heterozygote 322 1}
Fol @ Fo|A TNF7F A2 e LPS A5l
og #H|H= e S 47, TNF2 #ollA &
Hl ko] @okout AR R ot zlol= (ATt

—

X r

122

gy e TS LPSE ASsigls o TNF2 o
A TNF, %07} el Z7rsdnt.

Z 2 :-308 TNF2 dgfaatel 247} w3
;qjﬂz ulxgoﬂ _”_;Qz% <] oo] o= Z}_g_?g- 2}%
RelFET, ey oldd AS W Wgs o
Qe o Be ATt ool dn o] 9
Bl FF 27] WolF Aol W3 22 24} 2
23 Aoz Almdd,

N oo Hz

= d7s S4F g AASE7IE AT A
o= o]F] A5

_
(L)

b

i}l
kI

Aok, 7Y 99 T AxGA 2IEZ= 22289
W7 9 A7 e (AT B AAAE ).
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