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FE. a6 KT K4%3E% 5 RNA HEATR3 B 5L RNA 1(IncRNA HEATR3 Antisense RNA 1, HEATR3-AS1) /2 %
L% #% (colorectal cancer, CRC) ¥ #) F ik 45 /5 T m i & A5 A X 5 F Fh ik 6 R R & LR TR G R A4E ML,
Fik KA FEFHRETF PCR AN 2 H B LR HEATR3-AS] 89 R A KPS LRI LA R EARKAHL B
R A, 5t 44 HEATR3-AS1 £ ik 5 HEATR3 mRNA £ A K-Feg4a XM, it 5 -F 5 B3 KM HEATR3-AS1
o A Az Gk B P At Rk am BeABE A AT B i L 3k HEATR3 mRNA &k 69 #mm, KA RAL 4 A R4
EEZAAMBEEENBUASPH AL AR TEEAZXELAMBE R G EBEFIER KRR A GG 0 2B,
%% HEATR3-ASI AL HMBARPHEAXTREFTALIEF LFA(P=0.0192), L5 T4 A& ML m
Mtz, E&ikKTF5 HEATR3 mRNA £k K-F 2R F EA%X(P=0.0202), H 3 & 1% #f HEATR3 mRNA #
A3k (P=0.0077), &A% 5 TNM 5 #(P=0.029) LAk L2 #:45 (P=0.036) A £ B F % A3, 2 A5
A9, M5 T HEATR3-AS1 A& Ak 69 48 A W% B F Bk, L & AR 45 A W & B & o9 ¥ A B B (overall survival,
OS) BF %42 (P=0.0011), % B % Cox »# %7 ,HEATR3-AS1 S A X THAZLAMBEEE R IO RRTAE R
#(HR=3.355,95%CI:1.632~7.193,P=0.001 3) , #+# HEATR3-AS1 A4 AMmE P A X LAASFBREAT
oAz, i AR TR A5 HEATR3 694 Fifdnid £2 L% S AR THA RS AR & & UG 0 Ik 2 A B
&R R RA L AR ST o A A £ B TR 69 #0 F Fekw

KGR . 4 AW, K4 3E % 7 RNA HEATR3-AS1; RAZ & & ; 8 R R X, TG

RESHES R735.3 XHRFRERAD A

The functional role and clinical significance of IncRNA HEATR3-ASI1
in colorectal cancer tumorigenesis and progression

LI Zigi', WEI Yanruoxue', LIU Xiaohan', LIU Chuncheng', ZHAO Ran'*, LIU Yukun'"
(1. Cheeloo College of Medicine, Shandong University, Jinan 250012, Shandong, China;
2. Department of Pathology, Affiliated Hospital of Jining Medical University, Jining 272029, Shandong, China)

Abstract: Objective To investigate the expression characteristics, subcellular localization, molecular functions, clini-
copathological significance, and prognostic evaluation value of long non-coding RNA HEATR3-AS1 in colorectal cancer
(CRC). Methods Quantitative real-time polymerase chain reaction (RT-qPCR) was used to detecte the expression
level of HEATR3-AS1 in CRC tissues, and fluorescence in situ hybridization (FISH) was used to clarify its subcellular
localization. The correlation between the expression of HEATR3-AS1 and HEATR3 mRNA was analyzed. The eukaryotic
expression vector containing HEATR3-AS1 was constructed using molecular cloning techniques and the HEATR3-AS1-
overexpressed cell model was constructed to elucidate the effect of its overexpression on HEATR3 mRNA expression. In
situ hybridization (ISH) was employed to analyze the correlation of its expression in CRC tissues with clinicopathologi-
cal features and poor prognosis in CRC patients. Results The expression of HEATR3-AS1 in CRC tissues demonstra-
ted a marked upregulation compared with paracancerous normal tissues ( P=0.0192) and was explicitly localized in the
nucleus of CRC cells. A significant positive correlation was observed between HEATR3-AS1 and HEATR3 mRNA
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expression levels (P=0.0202), and its overexpression promoted the expression of HEATR3 mRNA (P =0.007 7).
High expression of HEATR3-AS1 was significantly associated with advanced TNM stage ( P=0.029) and lymph node

metastasis (P=0.036). Survival curve analysis revealed that colorectal cancer patients with elevated HEATR3-AS1

expression experienced a marked reduction in overall survival (OS) compared to those with low expression (P=0.0011).

Multivariate Cox analysis confirmed that high expression of HEATR3-AS1 could serve as an independent poor

prognostic factor in CRC patients (HR=3.355, 95% CI=1.632-7.193, P=0.001 3). Conclusion

HEATR3-AS1 is

overexpressed and specifically localized in the nucleus of CRC cells. Its overexpression may regulate the transcription of

HEATR3, and its aberrantly high expression serves as an independent prognostic factor for colorectal cancer,

highlighting its potential as a novel biomarker for molecular classification and survival prediction in CRC.

Key words: Colorectal cancer; IncRNA HEATR3 Antisense RNA 1; In situ hybridization; Fluorescence in situ hybrid-

ization; Prognosis

S5 B R0 M IR s e b A s 8 =0, H
RIFHLHIIE Sasifle 2 5 Mgt AL I8 4% 5 1 SAF 5
WS FARBCA T AT G R
SEE DTS (G S L 5 R A I = e AR
it 2 B A A7 AR A T IR PR R T R R
25 B ) 201 AR FILTR 7 358 ELAT 12 W A i s
W 08T LSS B e A= 0 hs a5 ) SO e IR T T T
S AT I IR A iR R 1) E R [ R

K 8% 4F %% 5 RNA (long non-coding RNA,
IncRNA ) il £ 45 HE A 3R 58 | Yy 4 5t 81 98 2 miRNA
W E 2 5 Mo gk R B 40, IncRNA
HOTAIR# i #8 3% Polycomb 1 il & & WA #F 3L I
FRFEREL2) | IR AR %5 5T 1 (metastasis associated
lung adenocarcinoma transcript 1, MALAT]1 ) I i i3
A R e 3k B 3K Bl o e B, T AE Sk il i e 7%
RIRR B ARG WS R W], IncRNA B A
BCA Il 968 12 W A A ) BT T R SR BRI
HEAT X% & A 3 (HEAT repeat containing 3,
HEATR3) & — M T A Q A1k 16q12.1 1Y
M 4mfid 3 A  HEATR3 1R N FHEAR S S50
AW AR, ITAERFSE R I, HEATR3 765 i
S RIBIF S 5 M IE e HEATR3 5 H 85 4
2h 4 Bt 4E % 2 (mannose-binding lectin 2, LMAN2)
AHEAEH, o X5 8 P B (protein kinase B,
Akt) /21 i #9525 1 B8 ( extracellular regulated
protein kinases, ERK ) /#% Xl ¥-«kB ( nuclear factor-
kB, NF-kB) {5538 i U s AR A K K+
4K 2 (human epidermal growth factor receptor 2,
HER2 ) FH LA 1 1205 14 e B 9 i B g '
K4% JE 4 iS5 RNA HEATR3 /X ¥ RNA 1 ( IncRNA
HEATR3-AS1, HEATR3-AS1) J&{ii T HEATR3 %t
IR 2 LA 1Y) IncRNA , BUA DR i oK B i L AE 45 LY
P v (1) AR S R AR DG

AW T 38 o K I 45 B W d 2H 28 v HEATR3-
AS1 W K IR M e AL, st R B S
HEATR3 mRNA £ ik (% AH 3¢ ¥ LA K H i 36 35 %)

HEATR3 mRNA ik KPR 5200, [ B P74k 5 45
L8 R PR BARRAIE B A A7 T A DG 1, O
Fr Bl Cox [m] =45 78 YAty LA Ay ik 37 )5 A 2 0 1)
WIEME ., BEVIPH ARG, B e BOENE
e R DI RE M, I R as B T T
A AFT e T A AR 1) 3R 7 T 48 R [ 25 4 F
K HLBOH R BS LA

1 #AREFE

1.1 IR
111 A8rAk

[ AT IACER 2008 4F 12 H & 2017 4F 12 H 5
T B e IR BE Be BER AN Y 151 B4 B B
FIRHGWEAS Kb 5 73 5], 22 78 5], 36 ~ 84 %, i
AR 62 4 o BEVIIRIZIN 109 N o AR5 T
2EBE R B B e PR 1 S (2023-11-B002)

1.1.2 EZ)

HEATR3-AS1 Hi 5 ~EhRiC B SEA% IR IRET (5'-
ACAGACCACCGAGAGAGGAGGGCAACAGCA-
DIG-3') | Ji{i 4438 % FH PBS S ol AN 2 38 A
i3 & V (fluorescein isothiocyanate , FITC) | JF v 2%
AR & 1 ( peroxidase, POD) fERK R — 2 g
( diethypyrocarbonate, DEPC) | Jiifv; 4248 2x @ AL Bl -
FrE R 4N 2% v ( saline-sodium citrate buffer, SSC)
W A BB A Y TREA FRA R, 3,3/ - & Sk
K% (3,3’-Diaminobenzidine, DAB) i {732 5] &5 11
A 35 AR B R T B A RS R 3 ARG G (B
W B B A RAEVHARARA A, KO ZH
AREFAFRI G B E 2T T A BRA A R R
FILA S s vl R B Jb st &S S RHE AT R
5 w], TRIzolW F JeieE B ( i) A 5 A PR A i
1 87 £ I Lipofectamine 3000 ) H 3€ [ Thermo
Fisher Scientific /A A , 32} %¢ Y6 i 1 PCR 457 &5 114
H R Rt 2e 2R R A AT FR A ]
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1.2 Hik
1.2.1 HEATR3-AS1 53R # K s e
i IE 4 20 40 B % 3 K 41 DNA, I R
HEATR3-AS1 L i wa B 51 1 )7 51~ 5'-GAATTC-
CGTCTCGCCTCCCGGCCCGAC-3', Filfval& s ¥
J¥ %1 5 5'-AAGCTTAAGAAGTTAATGCCTGTTT-
TAATCACAACCAC-3" % H 4 K J5 91| i 47 v B, I
TES IR 54 SR AN EcoR 1 1 Hind I EII 037 45,
% PCR 4" %45 , /1 EcoR I il Hind III %} PCR 7~ 4
K pcDNA3. 1 44 gE 47 WUBE U, [0 0 ) % 3,
Lipo3000%; Y2l , 6 h J5 H e 52 215373 36 h J5
Rt ek K
1.2.2 R JHl RT-qPCR ik & I 2 2% % 40 g wp
HEATR3-AS1 5 HEATR3 [ 31k
K H TRIzol ¥ (4% Ut W 5454 ) 48 B 3 45
Jges A2 5 9 55 IE 8 L SURE AR X R4 5 HEATR3-
AS1 R4 40 it & RNA | i B NanoDrop 4356t
JETTFIEAT RNA $2HUY) A0 ok B 5 0 A, R i e
SR &, I 1 St B A cDNA 4% 88 Ultra-
SYBR Mixture Bl 45, LA U6 H NS KN #E1T RT-
gPCR, HEATR3-AS1 ) L5191 ¥ 51k 5'- CG-
TAGGGGAGAACTGAGGTC-3', F 5| ¥ 5 K
5'-CTGGACAGCAGAGTGAGACT-3' ;U6 #Y I 17 5]
YIF %) h 5'-ATTGGAACGATACAGAGAAGATT-
3", T 51 9 ¥ 31 R 5'-GGAACGCTTCACGAA-
TTTG-3';HEATR3 () L5197 518 5/ -AAAAG-
GCCCAATCCCCAGTA-3', F i 51 ¥ ¢ %1 Jy 5'-
GGGCTGGGAAACAATCTTGG-3',GAPDH Ky I ¥jif
SIMFS) K 5'-AATCCCATCACCATCTTC-3' , T ijff
19 % N 5'-AGGCTGTTGTCATACTTC-3', *
F] 2744 ¥: 914 HEATR3-AS1 2 HEATR3 mRNA
R PO SN =
1.2.3 R H %8 R A7 24 52 ( fluorescence in situ
hybridization, FISH) {46 2% & 7 % 41 At
o HEATR3-AS1 E i
AN T 28 2o RO R AL 3B Y 5 3% SR
FIFH 0.5 mol/L PBS(PH7.4) P& 2 min,3 X, 4%
ZBHEE (4 1/1 000 DEPC) % i [# 5 30 min, &%
BT T BB Y 3% A7 R R 1 AR
FIRA I, T 37 C4F T iH 4L 30 5,0.5 mol/L PBS
Pk 3,5 min/ ¥R, KB T KRR, 37 CTHiZEE
3 h, M AR IC I SEAL T IR R Bl FH A% S8 WA > #
BB T 37 CH G p &, 2xSSC Bk 2 Ik,
5 min/ K ;0.5xSSC ¥ RIEGE 1 K, :F£E 15 min;0.2x
SSC HRERUE 1 I, #52% 15 min; T 37 CHEE T 3

P40 P 30 min,, 32 T4 T8 A A2 9 2 Ak BT HE = 4L
W, T 37 C4&MFHE 1 h, 0.5 mol/L PBS ¥t 4
,5 min/¥K ., % SABC-FITC 37 CH#H 30 min,
0.5 mol/L PBS ¥t 5 min,3 X, DAPI &4, i
s d v R E S 2O BB gL
1.2.4  SRHEALZ2 A H R (in situ hybridization,
ISH) K I 45 B M 9 4l 20 12 IE # 41 218
HEATR3-AS1 [ E7K - Kbt

LR AT WD A S 2K, 3% H,0, &R
H 10 min, 25 B F 7K EEGE 2 IR Y 3% 7
BEIRRR B S R A W T O ERE AR W,
37 CHEEEAL 3 min, #KIX#HA1T 0.5 mol/L PBS ¥
PE3 W, 5 min/IK, I LB FOKIRIRIEBE, FJS
37 CHEIRFATNAL A 3 h, 4428 WU B b i 2 AR e )
A RRE, 37 CHm A3, 37 CTHRMUT,
2xSSC R EYE 2 Y, 5 min/ ¥R ;0.5xSSC % M B Ik
Y% 15 min; 0.2xSSC ZEPE 15 min, ¥ FEA & T
37 CHEEHEH AT 0.5 h, ZZEIMALY Zirid
B P e A, 37 T 1 h, 0.5 mol/L PBS
Bk 4 W5 min/ IR, AR FEME-EMEE A
¥),37 C ¥ 20 min, 0.5 mol/L PBS ¥k 3 X,
5min/IK, ALY RS HEL WG, 37 CHE
20 min, 0.5 mol/L PBS ¥4 ¥X,5 min/{X, DAB &
S oy AT A A AR W) QUL A T RGN 1| ROV N ¥R
MA% ., WIS ZB0E SRR AR, 15T — RS AL,
B, 200xHH 3 W35 R, 4l DAB 4 558 & (0 ~
30) M BHPEAN L L5 (0 ~ 4 43 ) PES> , ISH 1573 = e
R +BHPE AN EL , B0y =4 4 AR Rk,
1.3 SitFERE

%1 GraphPad Prism 10 2 SPSS 29.0.1.0 4t
=2 < W 61 W E 2 S T VAR = NI i L 8
HEATR3-AS1 5 HEATR3 mRNA 35 ) #H 56 M %
1 Pearson ELZEA 5 EIH 8T, R x° K56 A&
Fisher i P4l % 35 %} HEATR3-AS1 1 %35 KV 5
I PR 5 2 4 0 22 18] B 56 R R I o b, SR
Kaplan-Meieri2: 2 il 4 77 M £, 4 (8] A= 77 25 7 HE 3
K Log-rank Ki%, 22 [N 2 Cox [ AR 7Y i 1E 7l
SIS, KK fEa=0.05,

2 & R

2.1 HEATR3-AS1 E&H R AL MM PR RE
K EAL
55 F % B4 ZUAH 1, HEATR3-AS1 By ik 7K
eSS ER A B FIE (1=2.502,P=0.0192),
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P=0.0192
1

A% IncRNA HEATR3-AS11)#315U6
S
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Figure 1

2.2 HEATR3-AS1 5 HEATR3 mRNA HJ%i%£18

X

HEATR3-AS1 5 HEATR3 mRNA [ £ ik /K
BB IEMIE(7=0.2936,P=0.0202) , WL 2,
2.3 HEATR3-AS1 i3 &% % HEATR3 mRNA 3

ez op-Al|

XA A L, i ik 20 HEATR3-AS1 W2t
%35 (P<0.001) , F B HEATR3-AS1 5:f 2% 35 4 fo 5
RIFGEE T, WA 3A, 1 H HEATR3-AS1 i ik
ZH A HEATR3 mRNA A X} F ik /K B3 FiH (P =
0.007 7), % B HEATR3-AS1 i % ik fE % {2 i
HEATR3 mRNA % ik, WA 3B,

>

SW620
» 20 P<0.001
<
=
; . 15F
2
Iﬁ 10k
> ®
7
g T
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E oL ooT——

Xof B4 ik

El 3 HEATR3-AS1 i 72i5%F HEATR3 mRNA 7 ik 7K V-4 5200

The expression (A) and the localization (B) of HEATR3-AS1 in CRC tissues and cells
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K2 25420 HEATR3-AS1 5 HEATR3 mRNA (1
FIBAHSAE
Figure 2 The correlation between the expression of HEATR3-
AS1 and HEATR3 mRNA in CRC tissues
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SR 10f

IR

= 05}

=

0
X HR 2 FuE Syl

A:HEATR3-AS1 if %3k SW620 il 7 1455 ;B HEATR3-AS1 i % ik fiE ik HEATR3 mRNA £ik,
Figure.3 The influence of HEATR3-AS1 overexpression on the expression level of HEATR3 mRNA
A : Identification of the SW620 Cell Line with Overexpressed HEATR3-AS1; B: HEATR3-AS1 overexpression promote

the expression of HEATR3 mRNA.

2.4 ZEFEEALST HEATR3-AS1 B3R IFFER
HIGRFEE XS
ISH %4 2 W, 5 1 % 41 21U AH He %%, HEATR3-
ASITELS H i BN R x KTV B EFERS

(K 4), k45 # 7 (P =0.036) L & TNM 43 #]
(P=0.029) 5 HEATR3-ASI 1) I 4%k 82 8%
AR, W 1,
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Figure 4 The dysregulated expression of HEATR3-AS1 in CRC tissues relative to adjacent non-malignant tissues
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Table 1 The association between the expression of HEATR3-AS1 and the clinicopathological features of patients with CRC

HEATR3-AS1 {3235 7K F

a2 P (n=77) IC&E (n=74) X d
R 0.011 0.915
>60(n=83) 42(50.60) 41(49.40)
<60(n=68) 35(51.47) 33(48.53)
e 1.104 0.293
Z(n=18) 43(55.13) 35(44.87)
H(n=73) 34(46.58) 39(53.42)
i ge FAL 0.052 0.820
457 (n=10) 35(50.00) 35(550.00)
EH(n=81) 42(51.85) 39(48.15)
Jig& KN/ em 1.889 0.169
>4(n=100) 47(47.00) 53(53.00)
<4(n=51) 30(58.82) 21(41.18)
NS 4.395 0.036
A (n=64) 39(60.94) 25(39.06)
Te(n=87) 38(43.68) 49(56.32)
SRR EE — 0.121°
B(n=5) 1(20.00) 4(80.00)
i (n=61) 27(44.26) 34(55.74)
K (n=85) 49(57.65) 36(42.35)
TNM 434 4.771 0.029
[+1(n=68) 28(41.18) 40(58.82)
M+IV(n=83) 49(59.04) 34(40.96)

" R R H] Fisher B VI
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2.5 HEATR3-AS1 RZKFEEEEFEEEM

BHX R

TEZS B e B 35 v  HEATR3-AS1 = & A4 5
AAERME TR R B B E L (P=0.001 1), U
K5, HEZE Cox MIHAHT Bow, B F i (>60
% HR=2.036, 95% CI=1.032~4.299, P=0.048 4) ik
B 45555 (HR =3.673, 95%CI=1.890~7.467, P=
0.0002) \TNM 43 (I +IV3Y], HR = 2.064, 95%CI =
1.061~4.132, P=0.035 1) }2 HEATR3-AS1 7 % ik
(HR=2.962, 95%CI=1.514~5987, P=0.001 8) 545
W B EA RS (R 2) , ERA51H 7R L,
it — Z AR Cox [MIHS 1R B, B E Mk L2455
(HR = 3.834, 95% CI = 1.735 ~ 8.939, P=00013) M
HEATR3-AS1 755 (HR =3.355, 95%CI=1.632~7.193,

P=0.001 3) J& 25 L i /3 T AN R A9k A7 16 15 P
R(RK2), ERARITEENL,

[T J——

H_A_A‘_‘RJ Ay " .
80} .
S h
560+ "y
e 40 P=0.001 1
20 F —— IncRNA HEATR3-AS1##ik
IncRNA HEATR3-AS &% %
0 1 1 1 1 1 1
0 20 40 60 80 100 120

A/ A

5 Kaplan-Meier =77 148 774 HEATR3-AS1 (Y RNA /K
V-5 45 EL e R SR ARG LA
Figure 5 Kaplan-Meier survival curve evaluates the relation-
ship between the levels of HEATR3-AS1 and the
OS of CRC patients

K2 PHNRMZNER Cox A4 Bl B S AE AR I R &R

Table 2 Univariate and multivariate Cox regression analysis of predictors of OS in patients with CRC

R S B2 EAE iy
HR(95%CI) P HR(95%CI) P

ln?RIfIA HEATR3-AST M35 AP (#5235 vs. 2.962(1.514~5.987) 0.001 8 3.355(1.632~7.193) 0.0013
flRix)

WA (560 2 vs. <60 %) 2.036(1.032~4.299) 0.048 4 2.030(1.006~4.362) 0.0559
(2 ovs. H) 0.929(0.482~1.783) 0.8230

MbIEE IR (S50 vs. HW) 0.695(0.349~1.335) 0.283 1

it K/ (>4 cm vs. <4 cm) 0.963(0.493 ~1.990) 0.9158

WL (A vs. ) 3.673(1.890~7.467) 0.000 2 3.834(1.735~8.939) 0.001 3
IR RREE (K vs. mi—H) 1.763(0.915~3.519) 0.095 8

TNM AH(M+IV vs. T+1) 2.064(1.061~4.132) 0.035 1 0.809 3(0.341~1.920)  0.630 4

3o

EAWFIE KW, IncRNA 7 3 1 i 983 14 % 1k %
AETE R R R A BTz R
IR 55 N IR 1 S BB R TR R A I
1RFEHE R 1l 1 145 LA L fo P8 Bl B 45 T 0 2 it R A
%, U, IncRNA DSCAM-AS1 7E £ F pfeg i
Feik, HoFak LT Ik 2 5 0 45 e 200 i 3 4 e
71 R ZERE T AL FE RV B R ALY T T 2 A e AR O
SR T ARBF ST B K T HEATR3-
AS1 TE4S H i 20 23 K Ho i 55 5 BN 21 i) 3658
MR Ui 5y F I R RKE 2B E LR
PR KT RRVE IR TE M BUR N+ 2 545 H e
kA% %, UL HERT HEATR3-AS1 539 @ % ik
AIRES 545 He Bk

WFEF I, IncRNA (3 21 jifg 5 A7 J2 B E 43
T-IREBIAZ LML, e 40 5 0 40 i A% rp 24 5L B

Iz A AR ERE . TG, IncRNA PYCARD-AS1 75 4
JHL S R 20 A v 3 A W SRR I A 6 AR AN
i), Hoor F O Re A R], 76 40 i oG rh R g i i
PYCARD mRNA [1] (1) B 1 410 il 4% 4 1A 4 2%
PYCARD %% 5%, LncRNA PYCARD-ASI1 & i T
HMA% T, FESL4E DNMTI & G9a % PYCARD J3
7, {2 7E DNA H 34k Fil H3K9me2 &4 |
IncRNA HOTAIR =2 5 (v T~ 5 £509 41 M 1) 40 g o
i, B T AR W B D) 6E, ook 38 ] miR-331-3p/
RCC2 e & FU9 vh & ¥ 80U 1E . AR 5T
gE UL B HEATR3-AS1 F 558 7 T 45 15 1 9 4 i
BN, i HAE iy HEATR3 %: K i 2 X RNA, H 5
HEATR3 mRNA (1) 3%k 5 i 35 1FAH G, 7245 B e
YHpf b Rk | REAS I 25 {2 F HEATR3 mRNA 3%
ik, H M 3R 7R, HEATR3-AS1 o] fE i of 3 4%
HEATR3 JE [N (5% sl s AL 161, 2 545 85
g ) kA B i R, X — kR4 RE AR R R
HEATR3-AS1 1] 58 i 1o 5 = I8 42 HIL 1] 52 i) &0 3 3
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i (E % W 63 % 9 1

(HEATR3) B ik,

HEATR3 &0 F AEYEIR 16q12.1 LR EH
St LN | HAE 2R E B A SUh 3z 6k, i HLAE
ZFEE IR A AU e = RS, AU S 5K
IEH ARG SRS PR T, )2 S 5 R
()% %% e, HEATR3 2878 K A M4 A= W & AR
KA A AR AR B sl Se R 4l 21 20 B P A B
BRPESR I A0 2 A2 & B> . HEATR3 7818 & M K
ABEARFATIE 27 NOD2 41 3 NF-«B 5 5% 538
IR 3 v B R Y & AR & Y, HEATR3 [R) B8
iF P8 Akv/ERK {5 53 B 42 9 b5 bt g 19 & 48 &
NS | A -2 N 2 A
HEATR3-AS1 %3k 5 HEATR3 mRNA #ik & B3
1IEAHSE, i#E—25 A # HEATR3-AS1 e i %
IR RSIE 52 HEATR3-AS1 o 263k ] i 2 |
HEATR3 mRNA 7K, /K HEATR3-AS1 7] fg i it
25 HEATR3 MRIB A A S UK & Fh
Joi BEAR BETE By, L P AR R 1 R A R R

VTAERTSE & B, IncRNA 7E I 7 B B4 1
R v, oA Sk e S SO ARG I B AN B T 0 114 A=
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