* 1218 Acta Universitatis Medicinalis Anhui 2021 Aug; 56( 8)
12021 -7 -28 11:25 > https: //kns. enki. net/kems/detail /34. 1065. R. 20210728. 1014. 007. html
RASSF1A
1 2 3 1 1
Ras 1 A( RASSF1A) RASSF1A o
40 SD
. 5 .10 .20 1
8 - ICP-MS 1.1 : (
BSP )
RASSF1A o SD
3 ‘@ T3 (free 3 5 3”d.4riiodo-thyronine FT3) |
(P<0.05) FT4.TSH (free 3 5 3° 5’d.+etraiodo-thyronine
;@ RASSF1A CpG 1 CpG FT4) N ( thyI'Oid Stimulating hormone
2 3 TSH) (
RASSF1A ) ( Qiagen
RASSFIA ) . (
; : RASSF1A; ) 3 : (
R 581.9; R 335.2 )
A 1000 — 1492( 2021) 08 — 1218 — 04 ( © ADVIA centaur XP)
doi: 10. 19405 /j. enki. issn1000 —1492.2021. 08. 009
( ) PCR ( Eppendorf
) o
1.2 40  SPF SD
( 35 ~40 d 150 ~ 170 g)
. NO.
340000200001326 ., 40 5
- Ras 1 A( ras-association domain (L~ (ND 3 (SHI) .10
family 1A RASSF1A) 3 (10HI) .20 (20HD) . ,
(3p21.3) . RASSFIA ( <30 pelke) -
RASSFI A - M
( 0 wg/L) KI
| o 20 ¢ 20 ml
RASSFI1A . LE <100
pg, NI 6. 15 pg, SHI 30. 75 wg 10HI
RASSFI A 61.50 pg;, 20HI  123.00 pgo 1
24 h ICP-MS(
2020 11 - 16 )
( : 201402005) ; 5 3
( :BSKT2019002)
1
‘ 230022 FI3.FT4.TSH .
2 236000
R 1.3
528400
0 Genebank RASSF1A
E-mail: youminwang ( GenBank ID: 363140) MethPrimer
@21cn. com RASSF1 A 2



Acta Unversitatis Medicinalis Anhui

2021 Aug; 56(8)

- 1219 -

CpG  ( 1) cl 2. Cl 0.05) .  FT4.FT3/FT4.TSH
281 bp 11 CpG c2 .
448 bp 44 CpG - RASSF1A FT3 NI o
1. PCR 30 wl FT4 NI TSH
1l 95°C 10 min 94 °C. 3,
30 s 55 C.30 s 72 €C.40 s 40 72 C 5 3 (n=8 xy)
min. 2% ° FT3( prol /1) FT4( pmol 1) FI3/FT4 TSH( plU/nl)
1 I 5.000£0.440  26.384:7.372  0.212:0.068  5.286+1.380
59 ™ NI 5.903£0.643  25.880+5.853  0.23720.054  5.125+1.642
SR AACRTCCAACCTATAAATTTCAACCCACCTA 281 SHI 4.760 +0.535 29.384 +4.704 0.163 +0.015 4.571 £0.976
NE ATTATATTTTTTTAGATTTTAGAAATTTGGG 10HI 5.016 £0.615 29.707 £3.334 0.170 £0.230  5.857 +1.574
SR ACRACRCCCCAAATAAAATCTCCACAAAAA 448 20HI 4.908:0.664 266377416  0.208+0.112  4.3860.951
OF GATTGGGAAGGGGTTTTTTGAAAGGGTTTA F 4,456 0. 644 1.711 1,469
R ACTCCTCCACTCTTCTCCTCC 247 P 0.006 0.622 0.173 0.236
¥ AGGGAGCTGAAGTACTCGTG
14 SPSS 20.0 2.3 RASSF1A
. . CpG =
x xS o .
1D CpG CpG /! CpG CpG ;
Tamhane’s T2 P <0.05 =(cl G+
‘ <0.
amhane:s CpG ) /(Cl+C2  CpG )
° 3 BSP
2 Cl1 C2
2.1 ’
Spearman Cl (P =0.630) .C2
0.598 P =0.021 NI v (F=0.401) (F=
- =0.021) 0. 398) 4,
2,
2 (n=8 x+5)
(pg/L) Cl1 5 20
LI 337.300 = 174. 701 U 5.
NI 411.667 + 148. 042
SHI 496.367 +114. 591 3
10HI 543.933 +39.551
20HI 561.633 +31.682
2.2
3 FT3 (P< -
o F
o
T @ Ll
E af M ‘M\/m
(¥u]
| !
a =
Qo
[} N_
0 500 bp 1000 bp 1500 bp 2000 br
CpG IR B L SRR TR TR T
1 RASSFI1A BSP
RASSF1 A 2 GG 1 CpG 2 GG %)



* 1220 * Acta Universitatis Medicinalis Anhui 2021 Aug; 56( 8)
4 (n=3 xxs) . RASSFI1A
cl Q
LI 0.776 +0. 108 0.099 0,013 0.234 £0.030
NI 0.830 £0. 014 0. 114 £0.023 0.257 £0.020 1 A
SHI 0.751 £0. 112 0.076 £0.047 0.211£0.044 - RASSFIA
10HI 0.715 +0.023 0.106 £0.013 0.228 £0.011
20HI 0.824 £0. 169 0.068 £0. 046 0.219 £0.027 9
1.0 > A >
RASSF1A o
081 RASSF1A .
s 061 3 D RASSFIA
= —— CIHIFE LR 7 3
2oal : = C2f AL ’
’ : —— S HRER DNMTs - DN-
02} HH/‘\‘ MTs
L S s S DNMTs .
o LIZL  NI4l 5SHIZL 10HI4L 20HIZ4L RASSF1A
. : DNMTs
mlR 10 11 .
) RASSFI1A
3 o Y
T4 T3 o 2
T3
‘. LI FT3 NI RASSF1A
FT4 FT3 o o 3 Cl1.C2
3 C2
5 FT3 U °
FT4 12 13
- T4 T3 “« o
DNMTs ' .miR "
T3.T4 TSH o
. ® :
» Kim et al ¢ » Volodko et al
RASSF1A
BRAF 11 CpG .
o Guo et al 6 RASSFIA 104 CpG
T o CpG
B DNA ( DNA Methyl-
transferases  DNMTSs) o o
DNMT ~-mRNA SD 3
o Serrano—Nascimento et al FT3
8 FT4.TSH o 3
DNMTs H3 RASSF1A
o RASSF1A
BRAF H3 °



Acta Universitatis Medicinalis Anhui 2021 Aug; 56( 8) * 1221 -

genetic changes J . Thyroid 2020 30(4): 609 -20.
9 Niu H Yang J Yang K et al. The relationship between

RASSFIA promoter methylation and thyroid carcinoma: A meta-a—

1 . RASSFIA
J 2019 54 nalysis of 14 articles and a bioinformatics of 2 databases ( PRIS-
(6): 882 -6 MA) J . Medicine( Baltimore) 2017 96(46) : e8630.
) J 2005 10 Tan D Cui Y Bao ] et al. The expression levels of Mir446b
(3): 242 -4 and Mir221 in thyroid carcinoma tissues and their correlation with

malignancy degree J . Cell Mol Biol( Noisyde—grand) 2020 66
(6):142 -7.

3 DuanJ Kang] Deng T et al. Exposure to DBP and high iodine

aggravates autoimmune thyroid disease through increasing the lev—
11 Brait M Loyo M Rosenbaum E et al. Correlation between

BRAF mutation and promoter methylation of TIMP3 RARB2 and
RASSFIA in thyroid cancer J . Epigenetics 2012 7(7): 710

els of IL47 and thyroid-binding globulin in wistar rats J . Toxicol
Sei 2018 163(1): 196 —205.
4 Lavado-Autric R Calvo R M de Mena R M et al. Deiodinase

activities in thyroids and tissues of iodine-deficient female rats J . -
Endocrinology 2013 154( 1) : 529 -36. 12 ’ RASSFIA
5 DNA J. 2017 30(1): 20 -
J. 1997 16 4.
(4): 35 8. 13 . MNNG
6 Kim H]J Park HK Byun D W et al. lodine intake as a risk fac— 2017 D

tor for BRAF mutations in papillary thyroid cancer patients from an
iodine—replete area J . Eur J Nutr 2018 57(2): 809 -15.
7 GuoQ WuD FanC etal. lodine excess did not affect the glob—

14 Wongtrakoongate P. Epigenetic therapy of cancer stem and progen—
itor cells by targeting DNA methylation machineries J . World J
Stem Cells 2015 7(1): 137 -48.

15 Volodko N Salla M Zare A et al. RASSFIA site-specific meth—

al DNA methylation status and DNA methyltransferase expression
in T and B lymphocytes from NOD. H2 h4 and Kunming mice
J . Int Immunopharmacol 2018 55(2): 151 - 7.
8 Serrano-Nascimento C  Morillo-Bernal J] Rosa-Ribeiro R et al.

ylation hotspots in cancer and correlation with RASSFIC and
MOAPH ] . Cancers( Basel) 2016 8(6) :55.
16 . HepG2
D . : 2016.

Impaired gene expression due to iodine excess in the development

and differentiation of endoderm and thyroid is associated with epi—

Effect of iodine on the methylation of the promoter region
of RASSF1A gene in rats

Wang Jingjing' Dong Xiaowan” Wu Yi’ et al
('Dept of Endocrinology The First Affiliated Hospital of Anhui Medical University Hefei 230022;
*Dept of Rheumatology The Fuyang Affiliated Hospital of Anhui Medical University Fuyang 236000
*Dept of Endocrinology The First Peoples Hospital of Zhongshan City Zhongshan —528400)

Abstract  Objective  To explore the relationship between methylation of ras-association domain family 1A
( RASSF1A) gene and iodine nutrition status. Methods 40 SD rats were randomly divided into low iodine group
suitable iodine group S5-old high iodine group 10-fold high iodine group and 204old high iodine group. Urine io—
dine level was determined by ICP-MS method thyroid hormone level in serum was determined by chemilumines—
cence immunoassay method and methylation rate of RASSF1A gene was determined by BSP method. Results Af-
ter feeding SD rats with different iodine concentrations for 3 months: (D) the serum FT3 value of rats in each group
decreased with the increase of iodine concentration ( P <0.05) but FT4 and TSH values had no significant differ—
ence among the groups; (2) The methylation rates of CpG island 1 and CpG island 2 in the promoter region of
RASSF1A gene were not significantly different among the groups. Conclusion There is no statistical difference in
methylation rate of RASSF1A gene among groups under iodine induction for 3 months. lodine may have no effect on
methylation of RASSF1A gene or the body is in compensatory stage.
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