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DR L Sk R % S EGR1/2 mRNA A CFEA A
ey A Y- 190 52 3535 b (8 e AR 28

B 40, ERES B B (HMH T ERILX a IR, b, WANEE, TR 215008 )

W E. BY R ed T4 KR BB 1 (early growth response factor 1, EGR1 ) mRNA, F#4& K B & B -F 2 (early
growth response factor 2, EGR2 ) mRNA & & K-FJ2 ¥Rk SL LK% ( papillary thyroid carcinoma, PTC ) # % -F#14 W
PEGMAE, ik #EHEF20195 1 A ~ 2022 F 2 AN T L ERAL S ST 69 78 4] PTC 4 (PTC 240 ) A= 46 4] P IK
B POVERR G B ( RMERPEL ) ABERIT S, B AR MBI Z IR 38 Bl B R A 3T IR, WIEKIEPTA PCT 244
1o RAEARFH, KA L 2KEEF PCR F4m &2 i 74 EGR1 mRNA ## EGR2 mRNA £k K-F, b4k PTC &4, Bk
% . Fo 2t BB 4A £ 7% EGR1 mRNA #» EGR2 mRNA %A KF £ %, 54 PTC &% #2275 EGR1 mRNA #» EGR2 mRNA
KL EF e RARILAFILA) X &, KA Pearson x4 #7 PTC &4 f# EGR1 mRNA #= EGR2 mRNA kXXM, KA
ROC w1 £ 5 #7 275 EGR1 mRNA #= EGR2 mRNA 7K-F2f PTC & & F ML a9 i, &R xrme. REMEas PTC
48 2 & EGR1 mRNA (1.03£0.14, 0.81+0.10, 0.74£0.08) , EGR2 mRNA (0.98+0.12, 0.76£0.09, 0.67+0.06) 7
FAR R B EBAK, ZFBEA G FEL (F=103.402, 166.508, 35 P<0.001) ., Fr@EaMAM ~IV (0.71£0.13) . A#k
B4 A5 (0.69+0.12) 2 A2 E AT @B (0.67+0.17 )89 PTC £ 4 f27% EGR1 mRNA F A K-FAL TG 8 4 1 ~ 1T,
Tk B ekt A5 R EALE RIZE Qe B (0.78+0.15, 0.77+0.16, 0.79+0.18) , £FH %it &L (=2.206, 2.415,
2.945, ¥ P<0.05) ; ArE oA~V (0.63+0.08) . A#kE244 (0.63+0.11) . ZFiELEAT R (0.58+0.12)
#) PTC %% 274 EGR2 mRNA &k K-FAKTIFB o HA 1 ~ 1\ Rk C 4645 2424 RiZ1E e £4(0.71£0.12,
0.70+0.14, 0.73+0.16) , £FH % it 5 &L (1=3.481, 2.382, 4.455, 34 P<0.05) ; Pearson #8 % M5 # 2=, PTC
% & f 5 P EGR1 mRNA 5 EGR2 mRNA &£ 2 E495% (1=0.216, P<0.05) ; 275 EGR1 mRNA #= EGR2 mRNA K-
B F- 057 PTC #9 ROC W & T @R 0.829, LR 455 E 554 85.90%, 73.91%. £i& PTC &4 i
EGRI mRNA, EGR2 mRNA K-F Fifl, £ARFEMNE PTC HIFLIEZ AR, —FAANA PTC TR b LA F
KRR HURARZLICR ;. BRI F 15 FEA R ROw 5 2
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Value of Serum EGR1/2 mRNA Detection in Early Clinical Diagnosis of
Papillary Thyroid Carcinoma

ZHOU Jun’, WANG Tingjun’, TANG Zhen® (a.Department of Clinical Laboratory; b. Department of General Surgery,
North District of Suzhou Municipal Hospital, Jiangsu Suzhou 215008, China)

Abstract: Objective To investigate the value of serum early growth response factor I(EGR1) mRNA and early growth response
factor 2(EGR2) mRNA levels in the early diagnosis of papillary thyroid carcinoma (PTC). Methods Seventy-eight patients with
PTC (PTC group) and forty-six patients with benign thyroid tumor (benign tumor group) diagnosed and treated in the North
District of Suzhou Municipal Hospital from January 2019 to February 2022 were selected as the study objects, in addition, 38
healthy people who came to the North District of Suzhou Municipal Hospital for physical examination at the same time were
taken as the control group, the basic clinical data of all PCT patients were collected and sorted out. The serum EGR1 mRNA and
EGR2 mRNA levels in each group were detected by real-time fluorescent quantitative PCR, the differences in serum EGR1
mRNA and EGR2 mRNA expression levels were compared among PTC patients, benign tumor patients and control group, the
relationship between serum EGR1 mRNA, EGR2 mRNA levels and clinicopathological characteristics of PTC patients was

analyzed, Pearson method was applied to analyze the correlation between serum EGR1 mRNA and EGR2 mRNA expression in
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PTC patients, ROC curve was applied to analyze the value of serum EGR1 mRNA and EGR2 mRNA levels in early diagnosis of
PTC patients. Results Serum EGR1 mRNA (1.03 +0.14,0.81 + 0.10, 0.74 + 0.08) and EGR2 mRNA (0.98 + 0.12,0.76 + 0.09,
0.67 £ 0.06) levels in control group, benign tumor group and PTC group were significantly decreased successively, the
differences were statistically significant (F=103.402, 166.508, all P<0.001). The expression level of serum EGR1 mRNA in PTC
patients with tumor stage Ill ~ IV (0.71 +£0.13 ) , lymph node metastasis (0.69 +0.12) and invasion degree exceeding capsule
(0.67+0.17 ) was lower than that in patients with tumor stage I ~ II , no lymph node metastasis and invasion degree not
infiltrating capsule (0.78 £0.15, 0.77+0.16, 0.79 +0.18 ) , and the differences were statistically significant (:=2.206, 2.415,
2.945, all P<0.05). The expression level of serum EGR2 mRNA in PTC patients with tumor stage I ~ IV (0.63+0.08) ,
lymph node metastasis ( 0.63 £0.11) and invasion degree exceeding capsule (0.58 +0.12) was lower than that in patients
with tumor stage I ~ Il , no lymph node metastasis and invasion degree not invading capsule ( 0.71 +0.12, 0.70 +0.14,
0.73 +0.16 ) , the differences were statistically significant (/=3.481, 2.382, 4.455, all P<0.05). Pearson correlation analysis
showed that there was a positive correlation between the expression of EGR1 mRNA and EGR2 mRNA in serum of PTC patients
(=0.216, P<0.05).The area under the ROC curve of the combined detection of serum EGR1 mRNA and EGR2 mRNA levels for
early diagnosis of PTC was 0.829, and the sensitivity and specificity were 85.90% and 73.91%, respectively. Conclusion The
serum EGR1 mRNA and EGR2 mRNA levels in patients with PTC were down-regulated, and their changes were closely related

to the development of PTC. The combined detection of the two is of great significance for the early diagnosis of PTC.
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FURIRFLSIRIE ( papillary thyroid carcinoma,
PTC ) SZHUR IR 2 A b i WL —FP 258, PTC
S A I AR AN B S, H A2 RN E B A%
BE M I, FHRIG R B 2 Wihr R Xt
PTC R Wr A FE A X, R K A F

(early growth response factor, EGR ) A[a] g 51 HA
ANE B R Y, EGR1 M 777 THLARS
ANERL, eI AR A i R p R R A Y,
AT AR Ay 9170 9 35 DR A0 ] 22 P g A R 14 5 R o
fb, FlanFLiE . B, RS 7. BGR2 7EiAN
Iz 504, HERIEAKV- 32 ZAMF 58 I 1 se e i
RERL AN DR 7, PG . LR A DG 1) Z R A 4
FEonTaESY, S5ZmpRm kLS LR, F
nHOIR ARG . B, S P {H EGR1 mRNA
HI EGR2 mRNA Xf PTC & = Az 520 (A M ST 58 55
A I, AHESY 24K EGR1 mRNA F1 EGR2
mRNA 7K A% PTC SRS W PR
1 MRl5FE
1.1 AR % 201941 H ~ 2022 42 A1E
TN T A7 EE B2 AT Y 78 9l PTC H3h PTC 4,
Ve AL, Lotk 37 1, A 42 ~ 65(50.67£6.29)
45 46 BIHURIR AR B R dL, B
22 5, Lot 24 ), 4 43 ~ 67 (51.34+6.31) %5
X R A1 A 38 5] [F) HA 2 A Be (A e R &, B3 21
B, k17 B, 458 41 ~ 60 (49.84£6.11) %,
N GAERS | MERI2E R TG R L (F=0.599,
7=0.492, #) P>0.05) , WA HLITA B MG R
ARGERE, WAFRAE: O PTC HH F1 R AR B i
o R 2L, QB ABEHTAR IR AT
R IR T MR A R T 2R 2, D I

FIg¥ts, B MERE. HbRbafE: OfFfH
HEBERE B, O™ EERY s B ml &
Gt ONFA T E A SRR E . AR
WZ B AARBES I ZE 51 2 A%

12 MR L5RXA  Trizol WF & (FEB Qi /REHE
ARRAF]) , SEAFPEEE I PCR AR & (IR
VIR A PR T ), 7500 %62 B PCRAY( 38
E ABLAH] )

13 F#k

13,1 FEACRAE: 2Bl AL AR KR . BB
JRASER KN 3 ~ 5 ml, 3 500 r/min 5.0> 15 min,
BT -80°CHR-TE# .

132 SERPZEGE i PCR e SR SERF 26 6 58 1
PCR J5 E:46: 1fiL 7 7 EGR1 mRNA 1 EGR2 mRNA
M3k &=L fdi ] Trizol $2 B & 40 1L 1 7 A9 2
RNA, #RJ5% RNA 5% 5%0 ¢cDNA, AR g S 9%
o i PCROH G #AE UL T44E , qRT-PCR X
A& Z 20 pl: SYBRO Premix Ex Taq™ I1(2x ) (b
S AR ABRAE ) 12.5 ul, dNTPL.6 ul,
TagDNA %405 1 pl, PCR - FiE51# (10 pmol/L)
& 1 ul, fnddH,0 % 25 ul; W S8 92 °C 1
AR 20s, 96 °CARYE 25, 85°C ZEfH 20s, 80°CiH k
6s, 3L 30 AMFEIR. MI/NER RS, HAETER 3
o BIWIFHIILE 1, Ll GAPDH 1E NS IEA
K 2748 CH R R IR A

1.4 %t o4 KA SPSS25.0 B4 gE 175U 4
M, IHECERIA n (%) Fon, R 2 K5, 1
ORI AR « BrufE2E (X xs) Fox, PHLLIR] i
FKH K5, AT TORE A Ktk — 20 i T
Fb 53 R B R 3R 7 22 931 M snk-q K%, >R
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Pearson 773 HT EGR1 mRNA 5 EGR2 mRNA % ik
OB AH e, SR ROC 142 43 #7135 o EGR1
mRNA Fl EGR2 mRNA Zik%f PTC % B W12 W
MG ARANE, P<0.05 h2ERBEA GRS,

2 R

mRNA 7K F B MR 4 (¢=5.199, 7.966, ¥

P<0.05) , ZR¥AESIHE L.
x1 5| ¥1F5
Wi H 5141751

EGRI mRNA B354 5-ACCTGACCGCAGACTCTTTTC-3

2.1 PTC#4iL, R MM B LA B4 £ 7 EGRIMRNA, THEIY  $-GATGAGCTGGGACTGGTAGC-3’
EGR2mRNA & -F 5t ULE 2, PTC4H. R PEF EGR2mRNA L3514 5-CAATGGTGAACTGGGAGG-3"
Joi 2 5B Ifl 7 EGR1 mRNA, EGR2 mRNA 7K - TUHMW  5-ACTGTGGGGTCAATGGAGAAT-3’
1K F X BE 41 (¢=13.857, 20.241; 16.514, 25.785, #J GAPDH iRzl 5-GAACGGGAAGCTCACTGG-3’
P<0.05) , PTC 41 & # 1L #§ EGR1 mRNA, EGR2 THEs14 5°-GCCTGCTTCACCACCTTCT-3’
*x2 PTC 42, B MPhEZAMIIEBLAMTE EGR1 mRNA, EGR2 mRNA KEXFEL (x+s)
TiH XTHA4H (n=38 ) R4 (n=46) PTC 41 (n=78) F1g P{H
EGR1 mRNA 1.03+0.14 0.81£0.10 0.74 +0.08 103.402 < 0.001
EGR2 mRNA 0.98+0.12 0.76 +0.09 0.67 +0.06 166.508 < 0.001

22 REJmEAFE PTC & # f7F EGRImRNA,
EGR2 mRNA K-F 54 W3 3, PTC BELEAF
b o . R R Sk L S5 A 7 T LTS EGR1

mRNA, EGR2 mRNA /K22 35 F i 24 L (3
P<0.05) .

=3 AEFEH A PTC £E M5 EGR1 mRNA, EGR2 mRNA KESHT (x+s)

FRETE n EGR1 mRNA {1l P EGR2 mRNA i P

(%) <50 35 0.76 £ 0.10 0.69£0.12
1472 0.145 1.606 0.112

=50 43 0.73 £ 0.08 0.65+0.10

P51 ) 41 0.75+0.13 0.700.15
0.981 0330 1.878 0.064

3's 37 0.72+0.14 0.64+0.13

IR (em) <3 34 0.77 £0.13 0.68 = 0.08
1.839 0.070 1.021 0311

=3 4 0.720.11 0.66 = 0.09

TNM 4318 I~ 38 0.78£0.15 0.71+0.12
2206 0.030 3481 0.001

m-~N 40 0.71£0.13 0.63 £ 0.08

R AR 47 0.79+0.18 0.73£0.16

N 2.945 0.004 4455 < 0.001

fiiboxafd 31 0.67£0.17 0.58+0.12

iRk o 45 0.77 £0.16 0.70+0.14
2415 0.018 2382 0.020

H 33 0.69£0.12 0.63+0.11

2.3 PTC % # A2 % EGRI mRNA 5 EGR2 mRNA
KFA8 K EoH K] Pearson AHF=M:40H, 45
78 PTC #2317 EGR1 mRNA 5 EGR2 mRNA
FKIFEIEAME (1=0.216, P<0.05) .
24 PTC % # f2 7% EGR1 mRNA 5 EGR2 mRNA
KPS e ROC ¥ & 540 WK 1. I T
EGR1 mRNA FH{i2 K PTC 1 ROC Hh £ T 1 fL>
0.693, HURBE | FF5R 3510 91.03%, 41.30%;
EGR2 mRNA F M2 PTC 1 ROC fh£k T i f >
0.775, HURBE . R 51 91.03%, 52.17%:;
THBCA K FI2 W PTC £ ROC ik F i
0.829, MURE . FEFE N 85.90%, 73.91%.
3 i

FOPR RS2 AR ZE M P o M A, ZEDLIARI R

ACETT . BBRACHT . AR R E S5 A A )
PERT U, BRI 77 2 R R A 6 1 05 3 A 1
WOOLEOR, TR RS, B 10%~15% H
MEPELET, 7R R JR kg HE R MR S5 A DG g
s U2 R AR (thyroid carcinoma ) %43 Ky FL
SOPRIEE . AR oI . DRI ABERE S, o, FL
SR AR DR B A2 B Y PTC R R
JBE—AZHE, ZHH SR, SURERA L R
5P MERIG S . NP ETLAFER AT RED | & PTC,

IEAESR PTC A B AR, otk it m T 51k,
Z N ANRE ", PTC SEPERLEEMR, (5 M
WL SR A e, H 2808 BRI A U] 2. |

NG R, R RS, PTC kAR, #7E
IR AL BT, RSB 2 S A MR
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AR SRyt BRELE AN B E OO, I PR MU 25
EARGAMELIVE HERAET, 35k, —Rar RS
Ha BRFL SRR A7, 78TO e JEE A A
A, HAZHR . RGN SRR S sl 7L SRS
WA, ARMES FL PR X735 24 HH B HUAR R Bl
ANFLIIRIE, JEHOEBE T A BB AR IR NFL IR
LT REALYERIB N, AR SN AR,
LR RIS TG B T —E R e DR, LIPS T
HIZXHRFGS T PG B ERE

-=<- EGR1mRNA
o EGR2 mRNA
----- ZEBRE

0 | RIS ISR T TN [N SN SN T [N ST ST N ST T S |
0 20 40 60 80 100
100%— ¥ S

El 1 PTC £#FIMi& EGR1 mRNA 5 EGR2 mRNA
IKFRHIZHTA ROC fhZk

LA KRN RF (EGR ) SO Ay RIVZ) F4 3
B, RN EESSEEAREK . Mm%
— RAV R, SRR R E 1217 Y T B SR
+ U EGRI J& TRV ZI A IR LA 2 —, e
A S L R A D R ARG B, S S AR
Ko e 72 U7 AFgE R B, 1R AN A S ik
ST ERMIE A, R A K T
Fe R R 2 R Y 0 3h 1 X sk 3847 7 EGR1 R H
HILES IS, 278 EGRI A RE 55 g i & Ak & J
PIAAE S, EGR1ZEARN A |12, B AN i
FUIR A LA 7 ik, EGRI1 7EIE W HUA N &
ik, TEERRE A Rk R L, $78 EGRI1 L[
FTREAT P R 40 A= K3 A D e . GUO % Y
fiff 5% T EGR1 H1 EGR2 i i 41 il PTEN 1 BAX f)
Fik, Ml PTC 40 M A= K W /E LI, EGR1 Al
EGR2 il i HL 45 6 A 8l X 3855 PTEN Fl Bax
By 2235, MO 30 PTC 19 & 4 & &, EGRI1
EGR2 A B Wi Ky PTC i P12 W 9 53 45 i )RR
JPHR S, AR AR R, PTC 41 1% EGRI
mRNA 7K 5 E LT R Mg 4l (P<0.05) , L
i EGR1 mRNA £iE 5o k5%, =2
TR EA X, M7 EGR1 mRNA R 2 W PTC /Y
ROC Mk FHEALN 0.693, SURIE . Fr5 505 h
91.03%, 41.30%, 7 W] EGR1 mRNA 2 W PTC iy

UG, (HREREAUL, #2758 EGR1 mRNA 7K
V5 PTC kA KR VIFHC, AT REAE A4 g 55 [
Z 5 PTC kA& K, 12W PTC 454 H
BRI TR A T

EGR2 #% 5% [HF i RAE R IG LT T4
g R B, AL —A CH, BRURGEEFE 454, i 406
NEIERAE P, EGR2 B T RAMEHEN, AN
Sz, R ZRME SE AR RN R, 5
S L6 LR 1 S Bl A 45 A DTS2 T i 3 IR ) 2
ik P BRAERFSE R, EGR2 2541tk K. b
MR T-SE AR, S 5070 9052 i 22 Fh 28 B 1Y
KRR, BlunEE. FES " ZANG 55 " i
%% 17 miR-224-5p ¥ [i] EGR2 112 i R i 2L Sk AR 98
KA KR EALH, 453 B PTC 41 2UM40 i i miR-
224-5p Fik Lifl, EGR2 #ik Fid, H5 PTC &
) TNM 3 B Ak L 25 3 B 47 O¢ (P<0.05) , miR-
224-5p EL#EHIM] EGR2 JE[H, WE /K F-FRik 2 Tl
X% (P<0.05) , % EGR2 23055 miR-224-5p 5
JEAVEH . ABFIEEE R Bas, PTC 4l 1% EGR2
mRNA /K 5 8 T B 41 (P<0.05) , I
5 EGR2 mRNA ik 5 g o0 9 . ik e 2556 88
1% T A %, EGR2 mRNA F. 1 i2 b PTC #Y
ROC M FHEAN 0.775, HURE . Fr5 0% 0
91.03%, 52.17%, %] EGR2 mRNA i2 Wi PTC
TR R, (HAR R ERIK, #2785 EGR2 mRNA 7K
V5 PTC kA B EHEDIF

A SCHF5E 45 B R, PTC B3 1L 3 *h EGRI
mRNA 5 EGR2 mRNA KiE 2 IEMHK, “HIKEGH
MIFHAZWT PTC ) ROC HZE T ALk 0.829 , SR |
PRS00 85.90%, 73.91%, 15 M# nl figk[A]
YERTF PTC Mg du i i AE K . oAb FIR T 55 2
X} PTC FHI2 W AT B = G R B, H G HLAk
HIVE BT TR T AR IR AN

2 Brid, PTC /35 1% EGR1 mRNA Fl EGR2
mRNA 7KV 52T, B FHIKA KX PTC H
WS B i rakae.. B2, AR A A
R JREESHINEEAR R, RS RIEARMSS S,
DI B IR R IZ Wi 52
SE ik
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