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[ Abstrac ]
methods for the early diagnosis and treatment of left ventricular hypertrophy ( LVH ) .Although long noncoding RNAs ( IncRNAs )

Background The molecular study of myocardial remodeling related genes can provide new ideas and

do not encode any proteins, but they can regulate gene expression at multiple levels.Objective To analyze the differential
expression profile of IncRNAs in essential hypertension patients with LVH by using microarray technology. Methods A total of
86 patients with essential hypertension admitted to the Department of Cardiology, the Second Affiliated Hospital of Xi” an Jiaotong
University from April to November 2017 were randomly selected, and they were divided into LVH group ( n=43) or NLVH
group (n=43) according to left ventricular mass index ( LVMI ) . Another 43 healthy volunteers matched with gender and age of
patients with essential hypertension in the same hospital were recruited as the healthy control group.The differentially expressed
IncRNAs in plasma were performed by microarray technology within three patients of each group; the relative expression of
IncRNA in the rest patients in three groups were detected by real-time quantitative polymerase chain reaction ( G—~PCR ) .The
coding noncoding gene co—expression ( CNC ) analysis was performed for the differentially expressed IncRNAs, and the gene
ontology ( GO ) analysis and pathway analysis were performed on the related mRNAs of significantly differentially expressed
IncRNAs. Results Compared with healthy control group and NLVH group, the relative expression of RP11-327F22.4 in LVH
group was increased by 15.162 and 19.437 times, respectively ( P<0.05) ; and the relative expression of KHSRPP1 was down
regulated by 7.132 and 5.062 times, respectively ( P<0.05) .q—PCR results showed that the relative expression of RP11-
327F22.4 in LVH group and NLVH group was higher than that in healthy control group, and it was higher in LVH group than that
in NLVH group ( P<0.05) . Furthermore, the relative expression of KHSRPP1 in LVH group and NLVH group was lower than
that in healthy control group, while it was lower in LVH group than that in NLVH group ( P<0.05) .CNC analysis indicated that
29 coding protein genes co—expressed with KHSRPP1 and 13 coding protein genes co—expressed with RP11-327F22.4 were found
( correlation coefficient = 0.8, P < 0.05, FDR < 1) .GO analysis showed that mRNAs associated with RP11-327F22.4 and
KHSRPP1 were mainly involved in the activations of G—protein coupled peptide receptor and polypeptide receptor.Furthermore
the mRNAs associated with RP11-327F22.4 and KHSRPP1 were mainly involved in cell activation and response to wounding
in the biological process. Whilst, the mRNAs associated with RP11-327F22.4 and KHSRPP1 were mainly rich in cell plasma
membrane or periphery of cells. Pathway analysis discovered that mRNAs associated with RP11-327F22.4 and KHSRPP1 were
mainly concentrated in neuroactive ligand—receptor interaction and calcium signaling pathway. Conclusion RP11-327F22.4
and KHSRPP1 are IncRNA differentially expressed in plasma of essential hypertension patients with LVH, and both of them may
be potential targets for the prevention and treatment of essential hypertension with LVH.
[ Key words] Hypertension; Left ventricular hypertrophy; Ventricular remodeling; IncRNAs; Microarray

technology

= A 5l 2 0 E HE JE (left ventricular AT i A DG JE P ARG R 2 43 (9114 kg {5 X e 2

hypertrophy, LVH) £ 2K, BF5E R B, LVH &

BRI, 24 hIf R, RS EC (BMD) | 2

SO NG L 55 0 B kST S B R, T 33 AL LVH A DL
66 IR I S A R KB AR 4w B RNA (long
noncoding RNA, IncRNAs ) J&4% s AR K 1 200 nt {H
B2 B AR IIRER—25 RNA 8RR 12, RS HK
oML IhEE, EHAEELL RNA (B RAEFE 5, #E5t)a &
FWAL LA R 2 5 R ke B . AR5
DL IncRNAs HYIA R, RAMIEESNEAR, 5307kt
MRS EE LVH B3 IncRNAs 22 5323515 K 1] fE Ay 45
ML o

1 #EMSHZE

1.1 —f%OR FEHLIERL 2017 4F 4—11 H 28383k
25 B R e O PR B ISR 1 Jir P v i s £
86 B, M/ EFEIEE (LVML) 43 A LENE
JE (LVH 4) FieZe 0= MR4 (NLVH 4 ) , B[4
43 i, Gy e EIR] A AR B 5 D 1 e I A T

Mk (FBG) . MUUEF (Ser) | JRER . SJRFEEE (TC) |
&R E A HERE (LDL-C) i, ZREFH¢E
X (P>0.05) ; LVH 44w R T NLVH 41,
ERAGFE Y (P<0.05) 3 =4EER#HIK (BNP)
i, ZRAGITH#ENL (P<0.05, WE1) . AHFF
2 VG A8 T AR F R IR R B B A AR B 2 B & A% AL
e, A B XA AE I8 G R A

1.2 BEPUSRfE R ZE SMEFR KL 3 ml,
WIRERE 20 min, ZJ5 3 000 /min B0 10 min (B0
A3 em) , BABUMIE, KA Trizol ifFHPRE I3 i
RNA $2HUS ZRAF. BRALEEE 3 Bl (R —M st
VERC ) A9 RNA AaAs, R &0 s B RNA ARy
AARICIEEN B cRNA, FRK S LncPath™ AL L350
FHEAT2AE . AT, ik 2 3R IA ) IncRNAs,
AR R R A A R R 58 A



S FEC B T 16535 2 R 20204 127 552845565 12J0]

FRRIE: hitp:

/Www.syxnf.net ©29.
F1 ZHBHERRORLE
Table 1 Comparison of general information in the three groups
45 fitkic (gﬁjﬂr) (xi%\%') Emi’f@% 24(}%%’{ 24(};?%%,% (;liljx, (YFBiGS (fstcrs, (Yﬁ'(}\& (,YT:C.\-, (LAP];C (EBEE,
mm Hg ) mm Hg ) ke/m”) mmol/l, ) pmol/L) p.mol/l) mmol/L) mmol/L.) ng/l)
LVHAL 40 2119 561:112 103233 133:14 T3:2l 25084256 532063 2421031 34442+9871 476096  3.10£097 48603268
NLVHAL 40 2119 552£107  57#31 112£21 TH£12 2631290  544£066 713421263 324.65:81.68 460107  301£091  25.5313.60
EREAIRA 40 2019 556£110 - 104£10 T4£15 2356178 540058 72791072 3540226037 513£075  341£076  341:0.76
SEEN 0.000° 0.068 6426" 2730 1.560 2869 0.566 0.178 1344 1.987 2192 300.037
Pl 1.000 0935 <0.001 0.184 0232 0.061 0.569 0.837 0.256 0.142 0.116 <0.001

. LVH= 220 ZE A, NLVH= B E LR, BMI= &G540, FBG= 23 IEIMAH, Scr= MLAILEF, TC= BIHEEE, LDL-C= IR B N5 & 1 H [ s

BNP= BiRIHAfk; O x M, "N o, ARRGTRE F

1.3 SRR AN (q-PCR) 2=
LA R E B RNA ARAS R FL T it S 2, A
Je R R R S S0 S O VR R R B 1Y) 5 RNA AR A AR
SR S AR RYE ¢DNA L, Bm R A q-PCR 5 A 22
SEIEPI ARk

L4 AW EE S Xk 89 IncRNAs #E 17 4
ih — Ak g i 3L (A L 3R 3K (coding—noncoding, CNC) 43
Br, SRJG 5 HSEBE Y mRNA AT R I ARIE (Gene
Ontology, GO ) 4371 Pathway 781, %45 58 i FE A
YA IR F 58 1

1.5 SiitsEdrik i SPSS 18.0 Geit= ik k#4145
ST FFEIERSMRTHRETRILL (x2s) R, 24
8] FL AR AR R 22400, IR IR HL R LSD—¢
%, PHALE]HLECR AT REAS K50 THECRER LA X
B, e HECRH xR, UL P<0.05 NESH
GiiteEE L.

2 HR

2.1 BELES VLS B LVH 4 S dt xS R4 g,
M2 22 635 IncRNAs 2251 45, Hib B8 17 4%
T 34 %&; NLVH 21 5@ AL thds, MK rh2R
FIEM IncRNAs 3625 7%, H Bl 6 45, TIH 19 4%
LVH 415 NLVH 41 tb 8%, 128 A 25 5 35 1 IncRNAs
18 4, Hih B 11 &, TIH 7 %, SEFEXTIEA
NLVH 4148, LVH 20 RP11-327F22.4 FXf ik 4351
9 15.162, 19.437 £% ( P<0.05) , KHSRPP1 #{ X} %
SEEMITRIE 7132, 5.062 4% (P<0.05, W#E2) .

22 q-PCR &5 £ o-PCR &5 & & /w, = 4l RP11-
327K22.4, KHSRPP1 MHXT Rk ik, 2R A LI
B X (P<0.05) ; LVH 41 #1 NLVH 41 RP11-327F22.4
AR X 238 1 T XS BB 4], LVH 4] RP11-327F22.4
A s f i T NLVH 4, 22 534 Geit2#38 X P<0.05 )
LVH 4151 NLVH 20 KHSRPP1 %35 B Tl HE X i
2, LVH 21 KHSRPP1 #HXFRIEHALT NLVH 4, 257
Bt L (P<0.05, WE1) .

2.3 HEWIE RS

23.1 CNC4r#r CNC o #ras R s, kit 29 F
5 KHSRPP1 3808 (1 Begmd L, 13 #5 RP11-
327F22.4 HFRIR MY E A SN (MR = 0.8,

P <005, FDR< 1), WK 2 (=iEZEUW OSID ) .
232 GOMr GO Arthdi i R, 5 RP11-327F22.4
Al KHSRPP1 #H £ B i) mRNA 784> T e 2 0 8 &
E7F G EAMBIEZ IR (GPCR) BT 5 £ WAz 1R i
%, LA 3, 5 RP11-327F22.4 1 KHSRPP1 AH G BE Y

0.30 1
ab

i
%] 020
o
=
=<
o
=
< 0.10
[o\l
=
o~
(o] i
T
= ol | I ==
ay
2 J

-0.10

LVH 4 NLVH 2 fRE R R 2H

0.154
i
|
# 0.107
=
2
junng
=
=
= 0.051
u
jus}
7

ab | -
0 p— —
LVH 2 NLVH 2 fa BT I

H: LVH= Z20FERE, NLVH= TADEE; SRt Ed

‘P<0.05; 5 NLVH 41142, "P<0.05

B 1 =% RP11-327F22.4, KHSRPP1 AHX}FiAHE L
Figure 1 Comparison of relative expression of RP11-327F22.4 and
KHSRPP1 in the three groups



PJCCPVD  December 2020, Vol.28 No.12 http: //www.syxnf.net

. 30 .
% 2 IncRNAs 2253515
Table 2 Differential expression profile of IncRNAs
HHAR F¥AI4FR Rk WX PR T
LVH 41 S Hex AT L
XLOC_013763 TCONS_00028410  ch'20 1887 0008 34
RP11-327F22.4 ENSTO0000564510  chrl6 15162 0.047 L3
RP5-1042K10.12 ENST00000442557  ¢h22 1549 0021 L
RP11-122G18.7 ENSTO0000400984  chrl 20148 0.009 Fi
XLOC_013910 TCONS_00028992  ch2l 1896 0003 ¥4
XLOC_008050 TCONS_00017455  cheX 5747 0.040 Fi
RP11-146G7.4 ENSTO0000584511  chrl8 1769 0021 LA
AC008888.7 ENSTO0000473944  chrl9 2561 0.017 Fi
AP000351.13 ENSTO0000440539  chr22 1872 0017 LA
RP11-340E6.1 ENST00000474979  chr3 1645 0010 FiH
XLOC_000679 TCONS_00001378  chrl 1699 0008 LA
MTND2P33 ENST00000506452  chrd 1645 <0001 LA
AY927633 uc003uhk.1 chr7 1589 0001 hiH
RP11-438P9.1 ENST00000454576  chi9 7605 0002 LA
CKSIBP6 ENST00000424932  chrX 1555 0040 LB
L0C51326 uc02ltza.1 cel7 2832 0039 L
L0C100652730 NR_046224 20 3390 0020 L
CDKN2B-AS1 NR_047532 chr9 2053 0010 T
RP11-35068.7 ENSTO0000436275  chrl 5410 0033 T
LOC100288432 NR_038974 ch2l 30362 0001 T
RP1-102K2.6 ENST00000447565  ¢h22 11171 0012 TH
CTD-2384B11.2 ENST00000507514  chi$ 2695 0027 T
RP11-3631.243 ENST00000523365  chi8 1580 0024 T
RP11-298D21.1 ENSTO0000570056  chrl6 3381 0.045 T
10C388387 uc002iby.2 crl7 3463 0040 T
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XLOC_005083 TCONS_00010556  chi$ 1707 0003 T
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XLOC_005479 TCONS_00012608 ~ chr6 1506 0004 T
XLOC_006599 TCONS_00013950  ch7 1289 0016  Fif
RP11-3581.22.2 ENST00000367157 b6 6345 0002 T
AC092156.3 ENST00000441935  chr2 1672 0005 T
AC068492.1 ENST00000448672  chr2 2916 0007 T
XLOC_000922 TCONS_00001590  chel 10562 0002 T4
AC006052.1 ENST00000515267  chrd 1632 0019 T
RP11-380P13.2 ENST00000507666  ched 14399 0005 T
RP11-1396013.22 ENSTO0000509725  chid 3668 0001 T
RP1-40E16.2 ENST00000433761  chr6 1814 0004 T
XLOC_010582 TCONS_00021980  chrl3 2634 0020 T4
KHSRPP1 ENST00000427983  chr9 7132 8130 Tl
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(8:%2)

R liZlk4s Itk HXEEC PE TR
RP11-556E13.1 ENST00000448017  chrl0 6195 0003 T
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ST7-0T4 NR_002329 chr7 1559 0013 LA
XLOC_013489 TCONS_00028131  ch20 3116 0002 k¥4
XLOC_005847 TCONS_00012290  chi6 2317 0020 LA
RP11-630H24.3 ENSTO0000561102  chrl7 2013 0009 L4
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LOC100288432 NR_038974 chi2l 23839 0001 T
RPI-102K2.6 ENSTO0000447565  chr22  9.843 0003 TV
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HNFIA-ASI ENST00000535301 ~ chrl2 1550 0048  T¥4
CYP4A22-AS1 ENSTO0000444042  chel 28639 00139 T4
XLOC_004283 TCONS_00009346 ~ chi$ 4350 0007 TH
XLOC_006599 TCONS_00013950  ¢h7 11647 0016 T4
RP11-3581.22.2 ENSTO0000567157 ~ chrl6 6390 0002 ¥4
RP11-19P22.6 ENST00000579660  chrl7 4223 0024 T
AC068492.1 ENST00000448672  chr2 25710 0016 TH
XLOC_000922 TCONS_00001590  chrl 10437 0002 T
RP11-380P13.2 ENSTO0000507666 ~ chrd 14426 0008 ¥4
RP11-96L7.2 ENST00000450399 b9 11933 0015 T
RP11-556E13.1 ENSTO0000448017 ~ chrl0 4832 0014 ¥4
APOCIPI NR_028413 chrl9 2464 0044 Tl
XLOC_002806 TCONS_00006965  chr 196 0018 TV
XLOC_007067 TCONS_00014987  chi8 8332 0017 Tl
LVH #15 NLVH 41 et
RP11-327F22.4 ENSTO0000564510  chrl6 19437 0032 LA
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RP11-122618.7 ENST00000400984 ~ chrl 3700002 L
XLOC_002702 TCONS_00006093  chr 4718 0016 LA
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RP11-89H19.1 ENSTO0000380601 ~ chrl2 2223 0039 T4
RP4-682021.2 ENST00000444241  chrl 1517 003 TH
MEG3 NR_033359 chrld 1611 0033 T
XLOC_013489 TCONS_00028131  ch20 2481 0013 ¥
XLOC_007447 TCONS_00016057  chi9 1977 0001 T
FTHIP11 ENST00000517577  chi8 2514 0014 T
KHSRPPI ENST00000427983  ch9 5002 0040 T
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Figure 2 Co—expression network of protein coding genes associated with

KHSRPP1 and RP11-327F22.4
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Figure 3 Enrichment fraction map of correlation of mRNA associated with
RP11-327F22.4 and KHSRPP1 at molecular function level

mRNA 76 42 B 2 1 5 2 A 7 4N I S A 45
B4, WIE 4, 5 RP11-327F22.4 F1 KHSRPP1 AH )G HE
) mRNA 7 20 i 20 A% )23 11 32 B2 5 45 7 40 i ) 161 -5 440 it
fE, DLEE S
2.3.3  Pathway 43 #7  Pathway 43 #7 45 £ & /=, 5
RP11-327F22.4 #1 KHSRPP1 A J&BE ) mRNA 323 & 4
TERIBAN 2 S BCAR — 2R B AE AR 585 5 140
KE AL, WHE 6.
3 itig
DWEM S ZFEEE AR A 56, FILW - FoI6E2
T AT o JULE A8 A G 356 PR R A7 AR 5 mT A0 WL A4 17 R 30
W KRy R R 0 B S ik, (HE AT RS &
LVH {953 F ML v ATEEE  ARER IR PRI A BBk
IncRNAs J&—2 HA 5 4 81 5 5 b vk 1R g
i RNA, [ Ay H 2 bR Acs 45 5 i i 52 Uit B
A IR L A BRI W RNATF IO A TR T )
& IncRNAs A4 85 A gisthie, HEHHZ2S TIFLE

Sig GO terms of DE gene-BP

Cell activation [GO:0001775] [12 genes]

Response to wounding [GO:0009611] [10 genes]
Cell chemotaxis [GO:0060326] |7 genes]
Wound healing [GO:0042060)] 19 genes]

Leukocyte chemotaxis [GO:0030595] [6 genes|
Response to organic substance [GO:0010033] [18 genes]
Small molecule metabolic process [GO:0044281] [15 genes]
Small molecule biosynthetic process [GO:0044283]

Regulation of body fluid levels [GO:0050878]

Single-organism biosynthetic process [GO:0044711]

0 1 2 3 4 5 6
Enrichment Score (-logl0(Pvalue))

4 5 RP11-327F22.4 Fil KHSRPP1 A SGIE MY mRNA £/ )% 5 72
JE T B S R

Figure 4 Enrichment fraction map of correlation of mRNA associated with
RP11-327F22.4 and KHSRPP1 at biological process level
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Figure 5 Enrichment fraction map of correlation of mRNA associated with
RP11-327F22.4 and KHSRPP1I at cellular component level
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Figure 6 Enrichment fraction map of pathway analysis of mRNA
associated with RP11-327F22.4 and KHSRPP1
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