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Change and significance of thymocyte differentiation antigen-1 DNA methylation in peripheral
blood of patients with pneumoconiosis WANG Yu-xin, ZHOU Ci, WANG He-jing, WANG Kai,
ZHANG Na, CHE Shuang-shuang, LIU Ke-liang, LIN Wen-xuan, LI Si-rui, LIU Zhi-hong (School of
Public Health and Management, Ningxia Medical University, Yinchuan, Ningxia, 750004, China)
Abstract:

[Objective] Pneumoconiosis seriously affects the occupational health of Chinese occupational
population with a high incidence rate. By detecting the DNA methylation level of peripheral blood
thymocyte differentiation antigen 1 (Thy-1) in pneumoconiosis patients, this study explores its
relationship with pneumoconiosis.

[Methods] Male patients diagnosed with pneumoconiosis were selected as a coal worker’s
pneumoconiosis group (40 cases) and a silicosis group (44 cases), and another 75 healthy male
coal miners working in the same place with similar dust exposure history were selected as the
control group. The protein expressions of collagen | (COL-I), collagen IIl (COL-III), Smad2/3,
transforming growth factor 1 (TGF-B1), tumor necrosis factor a (TNF-a) were detected by
ELISA; the mRNA expressions of DNA methyltransferase 1 (DNMT1), DNA methyltransferase 3A
(DNMT3A), DNA methyltransferase 3B (DNMT3B), and methyl CpG binding protein 2 (MeCP2)
were detected by qRT-PCR; the methylation level of Thy-1 was detected by nested methylation
specific PCR (nM-PCR).

[Results] The expression levels of COL-1 and COL-IIl protein in the silicosis group were higher than
those in the coal workers’ pneumoconiosis group and the control group (P<0.05), but the protein
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expression levels were not different between the coal workers’ pneumoconiosis group and the control group (P>0.05). The silicosis
group showed higher levels of Smad2/3, TGF-B1, and TNF-a and the coal workers’ pneumoconiosis group showed higher levels of TGF-1
and TNF-a than the control group (P<0.05); the silicosis group also showed higher levels of Smad2/3 and TGF-B1 than the coal workers’
pneumoconiosis group (P<0.05). No differences in the mRNA expression levels of DNMT1 and DNMT3A were found among the three
groups (P>0.05), but the DNMT3A mRNA expression levels were higher in the coal workers’ pneumoconiosis group and the silicosis group
than in the control group (P<0.05). Compared with the control group, the silicosis group showed a higher MeCP2 mRNA expression level
(P<0.05), and both the coal workers’ pneumoconiosis group and the silicosis groupshowed a higher level of Thy-1 methylation level (P<
0.05). Thy-1 methylation level was positively correlated with TGF-B1, Smad2/3, and TNF-a protein expression levels (r=0.25, 0.17, and 0.31,
respectively, Ps<0.05).

[Conclusion] Altered Thy-1 DNA methylation level in peripheral blood of patients with pneumoconiosis might be an important epigenetic

mechanism during the development of pneumoconiosis.
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FUREYEEMRNIERT, ERARS HEL
MEBEHAKED BIEX. RALENCHAREFREN
HFsIENREAEELEL. ARSNER~ES LR
SHH—KEMIERNVAEARBPRLE., UREZER|
(collagen I, cOL-I) FARIRZE R Il (collagen 111, COL-III)
NENREEHATERABRMALEUNGTEZ—, &
b2, REENS FEENISSKE,

EREI Y, B EKEF -1 (transforming
growth factor-B1, TGF-B1) E#IELE5|kFE R
EEMMAREF?, SmadZE B (drosophila mothers
against decapentaplegic protein2/3, Samd2/3) & —
S5MBATGFRLIESHZSNERESEH. HRE
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MALIREEENRAINR, FiE (48.30£5.05) %,
HehE TARh40%, Whh44fl, EBEEEHEBEZELE
SERMATEN 7 FIEREM T AERAXERAE,
FiR 7 (43.80£6.63) %o AR RANITE | TIFIK
KRSEXER (WA, fifE. SREEE. St
£iZz%). BRMESK. FIR=IB. ©ENOER,
TEMSBEF AN R EERAER. FIEANIIZR
NEESHIERES, ARETTEERKFEL
BEEZERASHUE (TEACIES 2018-2355),
1.2 (XEF0itF

ZEREHE R BN BRI BER KRN
(% [E Bio-Rad) , FTC-3000 SRAS 2% J¢ E 2 4 121X (1N
Z K Funglyn Biotech) , Epoch BB EX 258 7 X (2E
BioTek) o Genomic DNAIZEUAFIZ. & RNATZEIA I
2 (PFERBELRSEERAT), DNABRELEM
RFIE (£E zymo Epigentek) , 3I1¥E M (FELE
STHEMTIERODBRRE), ¥EFREANE (ZE
Thermo) , 2 ¥ Mix I FIE (B[E DBI) , EBX B MRt
ME (Enzyme-linked Immunoassay, ELISA) iR FI& (£
BEEEMERRA),
1.3 AH#*
131 MFXRE FARFRENEETSXOENRE
SN2 E2ERAEEKM3ImML . 1 BMEEE-20°C
HkFER ; S1ETEZ=RTRE4h, LL1007.1xg B
Ly 10min, 2 BIMBEHMEFTE -80°CAYKFEF,

www.jeom.org



244 #4455 J2 &% | Journal of Environmental and Occupational Medicine | 2019, 36(3)

1.3.2 ELISA3% # 5l A COL-I. COL-lIl. Smad & B &
TGF-B1. TNF-a FYF5iA BRI RILE, 1007.1xg BB
10 min, ELISA XTI R ZERF % 30 min /5, KERIXF
RHITIRE, NABIRD T, 450 nm BEEKNES
FLARE (D) 8, RHEHFEITEFEARE,
1.3.3 qgRT-PCRJE # M DNA BB & 3% # # (DNA
methyltransferase, DNMT) 1. DNMT3A. DNMT3B Kz ER
H4E 5% B -2 (methyl CpG binding protein 2, MeCP2)
EREmRNAZEZ A RIBZRNATRBULFIZRAE, M
IR RPIZEUE RNA ; KEBPFERIAFIZ RS, &
S RNA ¥ %% 5 9 cDNA, PCR R N 1K £ © & 4R cDNA
2uL, IEASI¥0.8uL, RASI¥0.8uL, Ei%ELES
7K 6.4 uL, Bestar SybrGreen qPCR Master Mix 10 uL,
SEFI20uL ; R : 95°C. 5min ; 95°C. 105,
56°C. 30s, 72°C. 30s, 45 MER, ENERARE
g2 P e BT RMERNRILES ERILE
I EB PR A MIREIRER, AACt= [(Ctsmamn—Ctsmmns) —
(Ctssmam—Ctumms) 1o 51K 1,
134 BABFEZEXRENMFTFRMYPCRIER M Thy-1
DNA FREMWIRE  1RIBERELA DNAREURFE, FEEX
TR E KL DNA, FH1R1E DNA REL B
FI =289 BRE IR XY R BY DNA, B S 4 © 98°C.
10 min, 64°C. 2.5h, DNAEIR S, HITINS| Y0¥ 18,
Y8R R | DNABIEF=Y) 3 uL, JN5I1¥IIER 1L, 4h5]
¥/ [ 1L, 2xPower Tap PCR Master Mix 12.5 L, Z&1%
FREGIK 7.5uL, SRR 25uL ;5 #1854  95°C. Smin ;
95°C. 305, 63.8°C. 30s, 72°C. 30s, £ 20 MEIF, &
MNEIRBFE0.5°CE54°C ; 72°C. 7mino LLIMNSI#H9
PCREMANRIRF TR ENSIERENL S| 1E,
RNARBIN=YY 18, RN M : 95°CL 5min ;
95°C. 30s, 65°C. 30s, 72°C. 30s, £ 20 MER, &
MEIRBE 0.5°CZE 56°C ; 72°C. 7min, HIFHRE DK
2% B IRBSHEEERS, BYPCRF=#)5uL, 110V, Bk
18 min, AERMGINBIEEGR RO ITEXFFND
Bo BEMKFRANITE : FEAKE=-BEWKD
B/ (REWWDE+IFFENDME). 51K 1L
1.3 HitFEDHR

SR FH SPSS 22.0 M FITHRIT AT, itEREFIT
BRI £ AEE (xs) AT E 25, 75859
LM (Pss, Prs) RIR 5 PRAFAS[EIIERLL IR A 5
ENHHIES QL © st FEATAHE L, 1
KR FE Spearman HFZRhFEX . K10 KHE a=0.05,

x1 ER5¥YF7

5|1¥EFR S5 (5-37) P EE (bp)

514 IEM : GGGGTTTAGAAGGGATTTTTT

2B : ATAACATTCCAATCCACCTCTATTC 263
Thy-1 BBEALS|Y)  IFMA : GTTTGGGTCGGTAGAGTTATATTTC

2 [A : TCCTCCACGTAATTCTCTATATATATCG 146
Thy-1IEEREWS|Y) 1EM : GTTTGGGTTGGTAGAGTTATATTTT

B : TTTCCTCCACATAATTCTCTATATATATCA 148
DNMT1 IE[A : GGAGGGCTACCTGGCTAAAG

KM : TACGGGCTTCACTTCTTGCT 131
DNMT3A 1M © AGCCCAAGGTCAAGGAGATT

B : CTCCCACAGGAGATGCAGAT 106
DNMT3B IEM : CAGCCACCTCTGACTACTGC

B : TTCCTGCCACAAGACAAACA 163
MeCP2 IEM) : CACCAGTTCCTGCTTTGATG

R : TTCTTCCCTGAGCCCTAACA 156
2 #R3

2.1 COL-l. COL-II EAFRAKFE

PELERER, WATHT A coL-l. COL-NEAR
RIKFEFIHRANRET LA (B9P<0.05), EM
HEEFEARAITFRENX (P>0.05), TR 2,

K2 FTREALAMEWLTA COL-I. COL-NBHRIAKFELIR (xts)

4831 Bi% coL-I coL-lll
XPERZH 75 21.61+10.81 28.00£10.74
JET Az 40 24.12+9.21 30.49+12.83
e 44 30.09+14.23" 35.15+ 5.54™

GE] « : SIFBBLAALLIR, P<0.05 ; # : SIETAMZALLE, P<0.05,

2.2 Smad2/3. TGF-B1. TNF-a ZEAFREKTF

B9 B4 T A Smad2/3. TGF-B1 & H K IA K F 1%
JETARh4A. SERAFAR (P<0.05). HETLAHA
TGF-B1. INF-aEHRIAKFRGBAW AT 39p,<
0.05), B7AfiZE T A TNF-a & B RIAKFANERITIRA A
= (P<0.05),, MEETEAETER (P>0.05)0 K30

£3 FRAEWLTA Smad2/3. TGF-B1. TNF-aZARE

IKFELER (xts)

B3 Bk Smad2/3 TGF-B1 TNF-a
XTHRLE 75 47.29+8.49 35.24+20.19 33.70+20.05
JE T Ltz 40 52.11+14.70 99.28+20.64" 99.63+16.83"
g EE) 44 59.87+10.49™  115.94+20.58"* 107.59+22.89"

GE] « . 5FBBLAALLIR, P<0.05 ; # | SETAMLALLE, P<0.05,

2.3 HEEZE mRNAREXKFE
WNERAEEBEBREATHUNOMERE T
DNMT1. DNMT3AE KX mRNA B FRIRTE3AHB R ZE
Z8 (P>0.05) ; W FiZE T A DNMT3B. MeCP2 5 1%
T A ff4A T A DNMT3B EE mRNA I FRIA S F X1 BR
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% M H DNMT3B. MeCP2 EE mRNA Y
o MK 4o

48 (P<0.05),
REAKXEMER

x4 TEAMFLTAREEISE mRNARAKFELLR
M (Pas;, P1s)]

I
£H51) g_g DNMT1 DNMT3A DNMT3B MeCP2

X$8BLA 75 0.46 (0.22, 0.93) 1.39 (0.79, 1.95) 0.53 (0.36,0.72) 0.25 (0.13, 0.43)
T
fii£

ToRH4R 44 0.46 (0.20, 1.20) 1.14 (0.63, 1.96) 0.97 (0.77, 1.77)* 0.49 (0.23, 0.93)*

40 0.83 (0.22, 1.46) 0.97 (0.69, 1.63) 0.62 (0.25, 1.22)* 0.33 (0.19, 0.75)

[E] + . 533884ALLER, P<0.05,

2.4 Thy-1 DNABREKKF

DPMERER | IR T LA R AT A Thy-1
DNA REMW/KERZMER, B TIERA (9r<
0.05), &5, B 1.

&5 FRAEIWTIA Thy-1DNA BEMWKTFELLIR (xts)

2851 Bil% Thy-1
XPHRZH 75 0.42+0.06
JET2RmAA 40 0.4740.07*
g EE) 44 0.48+0.08"

[E] « : S33RALLER, P<0.05,

Marker M U M U M U M U M U

MarkerMm U M U M U M U M U

Marker

GE] ) XIB84R ;0 ETAEHAE ;0 BYRHLE ;M BREML U 3R EML,
1 FRREMEK Thy-1 DNA RELEKE

M U M UMUMUM U

2.5 Thy-1 DNABRELSSIEirEXMY

537 Thy-1 DNA B B UK F 5 B IEMRBIE X4,
LERBIR : Thy-1 DNA BB EALKTF 5 TGF-B1. Smad2/3.
TNFaEEHRIKXZEERXEXR (39P<0.05), 5 CoL.
Col-lily KFEREMERXRXZR (P>0.05), T 6,

&6 Thy-1 DNA RENSZIEIREXE D

Ei=tn r P
COL-I 0.07 0.41
CoL-l 0.09 0.33
TGF-B1 0.25 0.01
Smad2/3 0.17 0.04
TNF-a 0.31 0.01
3 itie

SRR —MEITIERAT 4R, RERL A

UM AERagrrsIiE, EAREBHER IR
B, HEARLYB S50 HET TAM, HhE
MRV TENEESoh, @REMRENETES
R, WEARRNARNRIGNBEMEE, fiFHELE
LR — AR RIEN T, BTRESHRMBEEZ
BHNAER, SERESERR, B—MUREAR
1R NI T BE 5 55 9 RHE B0 3 1T M 18 M ZUBE 14 il
HRE Y RKLI Thy-1 BehFREMN SR T EA
REEX, BThy-1 KRR MG EREE I RLT 44
faRIEM o- EERNEEIZE R (a-smooth muscle actin,
0-SMA) . COL-I 1 COL-IIl FRIAAYIE N 2, IR B,
YRt T A coL-l. COL-NNRIAKFBAEFA S, IBTA
S THRINERBIAIR, RETHITHEAFLEMRE
BREIER T AT A IEE S T E TR,

TGF-Rl B —MEMIR AT B = E MR A AL
KEF, SMEFBUNMAE. ARMAE. BT EME
Kb, BEMBESNEEE —ENRHIER. L4
SHRETE TGF-B1 BYRIM T, BT S5, WEER LU
MR REEMRINERR D NEFRIX, EEEFRAE
EERL, FEDUANKLTEME, RERFTE
IS BAAT L 2, KEMFTRE, TGF-p1 HIEH
JE Smad 5 S 18EE, ML RTEMEREERIAM,
TGF-B1/Smad B AIE R E B B A LN EER
Bomin sl

FRRIESE, TR R ZMHAREF, 015
F77T2 -13. TGF-B. F1 TNF-a, 8] LUE# 530 E 4T 454
REEYIEEE. X%, RER, BMEFLELHFER ™,
“aNEIESNNBEMA LN, ERBEATE
TNF-a, 3FE5FEH TNF-o 0] EZE MR, B
T TNF-a FUA RG] — S SRIETR, M
ISP (LB IE 1 NI R B RIE T MAR
BYBfZA T A TGF-B1. TNF-a ERRIAKFIYEEHS,
BhizH smad2/3 EERIAKFESFHRA, RRd
&Y H I T MiE TGF-B1. Smad2/3. TNF-a &H
RIEXABNIR.

RMBEEF S ZMERNLEZTEX, 1EHF
HULREPHRIESEERA", DNAREHLZE—Fh
HIFERANBEMBRE N RE DHRIBEEIFIC.
BEMHERRRAFSERBFHES, EHEREDN
RIX; EEMEABEHT, IXEEFRISENMERA
REMEFAREEEAY, $IANRRHZHT
TRAVIRAE B in. TE/RLBIRET AT, Thy-1 58S
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Fa B NEEIER, ATLUNEI Smad 2/3 F1 TGF-B1 BYEK
SEMTN SMA LR, BThy-1 2ATHERE
SERNEEZERT, AlESMHAMR ERX, HERMK
FHMEPHNESRIESTMTEMIERE, 0N
TR HAZ 1), BASTIERR TGF -1 BT AT 4R R A
BN Z —2iEd RS Thy-1 BEHFHI DNA RE L,
Thy-1 RIXBEAE, FIMMTHEWRBHEENLR Y,
NARLERER, Thy-1 DNA B EL /KRR T AL fb
AN FY AR 2INASHETS, DNMT3B K2 MeCP2 mRNA
FIXKFEWHE, AJEIERTE DNMT3B X2 MeCP2 BI1ER
T, Thy-1 DNA R =B &b, Thy-1 DNA R ELATRETE
LR ESIERRIEERER,

Bt BTL AR £F 46 4 BE Thy-1 RA T A 2R 4 A 1
JE. D HIRBENRRB X ™, 16 Thy-1 FRIAAME
# a-SMA. COL-I Fl cOL- B FRIE P, Thy-1 BT F &
BEREMEN Cp6 ZIZER, X—XIEHNRAELER
IESRA IR BRI RIA, HERIRETEMTLELE
EROTERERIT AT AR PR E L, HMmiRE
AL LB IR @, BRARIE Thy-1 REEHAME
SCREIE DB TERI TGF-B1 BIFRIK, 1B Thy-1 BUEUE T A
T o-SMA FRIK 2,

EAREREAE R Thy-1DNAREWK KT S
TGF-B1. Smad2/3. TINF-a EHRAZIEHEXXR, 15A
TGF-B1. Smad2/3. TNF-a 22 HFRIAMINZE S Thy-1 DNA HH
B RIEER IR, BRRLIERZ Thy-1 FRIABAR
B B0 £ 24 4 B 588 32 0 TGF-B1 & 1. Smad 3 B B2 1k LU
T2 a-SMA FNLF 43S BRI A RIRVRIBUR K2,
T Thy-1 1E 5 2RI BY Bl 5k £F 4E SR AE MU 3R 8. R4,
Thy-1 T2 Z B/ N R H B ERIAL 410 2, A,
B 1T NIRRT ARV R TR B R, FELtt, Thy-1 DNA
BECEA DSBS ML BRI EFRT.

2= &, AEFRITIE T Thy-1 DNA B E L 1E L4t
HEUHETNBERN, THRX—IEZPHVHEIFR
MERATEANSEIATIRENNER. AEHR
HARERTE D, BRIGIT RIZDBEABEN
B4, FRIAARSRA P iTie &2 Thy-1 DNA B
BB R ENIBRBRIATNE, H—THR Thy-1
DNA B E LA LB BT E LN D FHE R H
H—HH R

SE
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