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Correlation analysis of serum IncRNA MALATI1 and IncRNA GAS5 expression with disease severity and
prognosis in patients with Mycoplasma pneumoniae pneumonia

TANG Cai-huan',XUE Fang' ,CHEN Yi-yun' ,CHEN Xia' , HUANG Hui-min® (1. Department of Ped-
iatrics sthe 928 Hospital of the PLA Joint Service Support Force, Haikou s Hainan 570100, China ; 2. Department of
Pediatrics sthe First Affiliated Hospital of Hainan Medical College) ™™

Objective To investigate the expression levels of long non-coding RNA metastasis-associated lung adeno-
carcinoma transcript 1 (IncRNA MALATI) and long non-coding RNA growth arrest-specific factor 5 (IncRNA GAS5) in
the serum of children with Mycoplasma pneumoniae pneumonia (MPP),and their correlation with disease severity and
prognosis. Methods From June 2019 to February 2022,113 children with MPP who were treated in our hospital were
regarded as observation objects. According to the condition of the children, the children were grouped into a mild group
with 65 cases and a severe group with 48 cases. According to the prognosis after treatment, the children were grouped into
a good prognosis group with 86 cases and a poor prognosis group with 27 cases. In addition,110 healthy children were
taken as the control group. The Clinical Pulmonary Infection Score(CPIS) was performed on children with MPP, the lev-
els of serum IncRNA MALATI,IncRNA GAS5, TNF-a,CRP,and PCT were detected, Pearson method was used to ana-
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lyze the correlation between serum IncRNA MALATI1,IncRNA GASS levels and TNF-a,CRP,PCT levels and CPIS score
in children with MPP, ROC curve was used to analyze the diagnostic value of serum IncRNA MALATI and IncRNA
GAS5 for severe MPP.  Results Compared with the control group [(1.01+£0.15),(16.35+5.46) ng/L,(2.98+0.81)
mg/L,(0.3540.11) ng/mL,(1.0540. 13) ], the levels of serum IncRNA MALATI1(2. 3540. 42), TNF-« [(42. 71+
8.43) ng/L],CRP [(15.3443.56) mg/L] and PCT [(0.35%£0.11) ng/mL] in children with MPP were obviously in-
creased.and the expression level of IncRNA GAS5 (0. 65+0. 10) was obviously decreased (P <C0. 05) ; compared with
children with mild MPP [(2.06+0. 38),(38.86+7.69) ng/L.(11.36+2.89) mg/L,(7.35+2.28) ng/mL,(5.31+
0.73) points, (0. 700. 08) ], the expression levels of serum IncRNA MALATI1 (2. 74=£0.35), TNF-o [(47.92£8.15)
ng/L],CRP [(20.734+3.47) mg/L],PCT [(12.03+2.61) ng/mL],and CPIS score [ (7. 252+0. 92) points] in children
with severe MPP were obviously increased,and the expression level of IncRNA GAS5 (0. 58+0. 09) was obviously de-
creased (P<C0. 05) ;correlation analysis showed that serum IncRNA MALATTI level was positively correlated with TNF-
asCRP,PCT levels and CPIS score in children with MPP (P<C0. 05),and IncRNA GAS5 level was negatively correlated
with TNF-a, CRP, PCT levels and CPIS score (P <C0. 05); the AUC of serum IncRNA MALATI combined IncRNA
GAS5 to diagnose severe MPP was 0. 921 (95CI1% =0. 851-0. 961, P <C0. 001) . the sensitivity was 89. 58 % ,and the speci-
ficity was 78. 46 % ;compared with the good prognosis group,the serum IncRNA MALATI level, TNF-a, CRP,and PCT
levels of the MPP children in the poor prognosis group were obviously increased, and the expression level of IncRNA
GAS5 was obviously decreased (P<C0.05). Conclusion The serum IncRNA MALAT]I is highly expressed and the In-
cRNA GASS5 is lowly expressed in the serum of children with MPP, they are related to the severity and prognosis of chil-
dren with MPP,and may become markers for the assessment of the disease and prognosis of children with MPP.
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I 5 mL, B0 B %, Trizol i FI4RHLE RNA, H
R 3005 SR F) & A B cDNALSR G LL cDNA A
K %% 96 %2 8 PCR MasterMix (SYBR Green) PCR
(qRT-PCR)#" 1 IncRNA MALAT1.IncRNA GAS5.
Trizol 145 30 % SR & 0 11 LI 38 = KA )
HIRA], %6 &€ & PCR MasterMix (SYBR Green)
W A R TRA R R S B ) N 8
YR A RA R, IneRNA MALATL FiiEg1 9 (5-
3): GAAGATAGGCATTTGAGTGGCT; FiiE 8| ¥
(5-3"): CTGAAGAGCATTGGAGATCAGC, In-
cRNA GAS5 F##8I# (5-3): GTGGAGGATCG-
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GATTTTAGCAAACT; N5 ¥ (5-3"): CCTAT-
GGGATCGGGCAGTGCAAAGT., GAPDH I ¥ 5]
Y1(5-3): GTCAACGGATTTGGTCTGTATT; F i
51H (5-3): AGTCTTCTGGGTGGCAGTGAT, L
GAPDH HHNZ KM 277" 5 IncRNA MAL-
AT1.IncRNA GAS5 #ikKF,

2.2 foik TNF-o CRP.PCT #al R JH B BE 50 5 1
B3 K I 1M % TNF-o, PCT 7K, ik ) & W [ Elab-
science 23 A s R A A8 Lo U K CRP KL 350 &
W B b s B A Y ARG BRA A, e B & U ]
FRAE,

2.3 A 5MERE A BILG THUBY R
1B 0% PR SR T . FRAE AL DK 1 B AT B &R (10
mg/kg) 1 K /d. ELE4 2y 3d, BGE LS4 25 5~
7d. B HCOLEE)YMPP J730hs i 6 L7 WA
Forpa A B R i BOLAE N S R 441 (86 fiD)
AT IO N R LVE A BUE R R4127 8D,
2.4 %At F M K SPSS 22. 0 #HATSEIH L3
BB A ER 0 1 (x £5) F 75 . P 4L L 45 R
FHIMASTREAR ¢ 855 Pearson 4y ¥ MPP & LI &
IncRNA MALATI, IncRNA GAS5 /K ¥ 5 TNF-«,
CRP.PCT 7K~ J& CPIS 343 #H X s ROC it 4k 73 #r
M InecRNA MALATI.IncRNA GAS5 X} # 5 MPP
FIZWI ., P<<0.05 NESFAHSI¥EXL,

& R

1 MPP BILS5XBAJLEMF IncRNA MALATI,
IncRNA GASS & If i % 14 E F 7K F bk 4%

5%t B4 &, MPP 8 JLIfL 7 IncRNA MAL-
AT1 %3k K F . TNF-o.CRP.PCT /K ¥ & % 7 &
(¥ P<<0.01),incRNA GAS5 kK 5B EHFEE (P
<0.0D(FE 1,

2 AE™ERE MPP £JLIME IncRNA MALATI1,
IncRNA GAS5 % Il iE & 1 E F Kk F & CPIS iF o Lb &

555 MPP L ILE, F5E MPP B LI In-
cRNA MALAT1 %% /K ¥, TNF-a, CRP,PCT /K F
Je CPIS ¥ 433 W 2% F+ & (33 P <<0. 01), IncRNA
GAS5 FiKIKF i F AR (P<<0. 0D (5K 2).,

%1 MPP EJL53HREAILEMFE IncRNA MALATI1 . IncRNA GASS
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Table 1 Comparison of serum IncRNA MALATI1,IncRNA GASS
and serum inflammatory levels between MPP group and control group
o fi% . .
48 Number of IncRNA IncRNA TNF-a CRP PCT
Gop  UPTOOMALATI GASS g (mgl)  (ng/ml)

cases(n)
popit . .
. 110 L01£0.15  1.05£0.13 16,3545, 46 2.98+0.81  0.35£0.11
Control group
MPP 4
PP A 113 2.35%0,42  0.65£0,10 42,71£8,43 15,34£3.56 9.3442.54
MPP group
i - 31,559 25.795 27,634 35.528 37.085
P - 0,000 0,000 0.000 0.000 0.000

%2 FRE™ERE MPP BJLIME IncRNA MALATI . IncRNA GASS & il 7% % 1 B F 7k £ B CPIS {4 b (x %)
Table 2 Comparison of serum IncRNA MALAT1, IncRNA GASS and serum inflammatory factor levels and CPIS scores
in children with different severity of MPP

%%

40 “PIS 4 (4

TH il Number of IncRNA MALATI IncRNA GAS5  TNF-a(ng/L) CRP(mg/L) PCT(ng/mL) | CPIS #9343

Groups CPIS score(scores)
cases(n)

AE4 Mild group 65 2.06+0. 38 0.70+0.08 38.86+7.69 11.36+2.89 7.35+2.28 5.31%0.73
HEREL Severe group 48 2.74+0.35 0.58%+0.09 47.924+8.15 20.7343.47 12.03+2.61 7.25+0.92

¢t {8 - 9.720 7.473 6.035 15. 637 10. 140 18. 284

P {i - 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000

3 MPP £ JLI17F IncRNA MALATI, IncRNA GAS5
K5 i iE &K K FE R CPIS 4 #H X 1

AHRAE ST BoR . MPP B LIS IncRNA MAL-
AT1 /KF¥5 TNF-a,CRP,PCT /K } CPIS P4 &
EASE (34 P<<0.01) . IncRNA GAS5 /K5 TNF-a,
CRP.PCT 7K K CPIS ¥4 2 f A & (3 Po. 01) (5
3.

4 I iF IncRNA MALATI, IncRNA GAS5 3} & JE
MPP £ )L # Tl 4 &

3% IncRNA MALATI 2 Wi & 48 MPP 2 L ih
T FL(AUC) M 0. 880(95CI% =0. 806~0. 934, P
<<0.01) , BT E hy 2. 55 BURBE Ry 79. 17 %0 FE S HE N
81.54% (1), I ¥ IncRNA GAS5 i2 Wi # JF MPP

B AUC & 0. 816 (95C1% = 0. 733 ~ 0. 883, P <<
0.01) , #k Wi {E Jy 0. 65, BBy 83. 3300, FE 5 N
75.38% ., Ifii% IncRNA MALATI1.IncRNA GAS5 B
AW EAE MPP ) AUC i 0. 921(95C1% =0. 851~
0.961, P <C0. 01), U BE ly 89. 58%, ¥f = BE Ny
78.46 %,

5 AETFE MPP £)LMEH IncRNA MALATI , In-
cRNA GASS FRik I iF # 1% EH F 7k F L8]

WG R4 MPP L ILES, BlE A R 41 MPP
BIL M IncRNA MALAT1 /K 5 TNF-a, CRP,
PCT /K- 8% T+ (3 P <<0.01),IncRNA GAS5
FR KO B ERRAL(P<<0. 0D (£ 1),
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£ 3 MPP £)LINE IncRNA MALATI.IncRNA GAS5
5mEREEFKER CPIS FH5HXHE
Table 3 Correlation of serum IncRNA MALAT1
and IncRNA GASS levels with serum inflammatory factors
and CPIS score in children with MPP

B IncRNA MALATI IncRNA GAS5
indicators r P r P
TNF-a 0.541 0. 000 -0. 458 0. 000
CRP 0.403 0. 000 -0. 395 0. 000
PCT 0.455 0. 000 -0. 478 0. 000
CPIS P43 0.436 0. 000 -0.423 0. 000
wo®

MPP & LA LB 22— Z Bk /N LI 5 19
1520 ~20 %0, HA S AL i A B, 22 BO0E 58l o %
5 20 M B e A T B RATE ARG AR IT AN SR HLAR B g3
SSE R e e e A+ A 2 R G L0 LA R G R
SFIRAAE . Ut RIPEAG UL S BUS X EGE
TRITRCR R BUS A 2

i1
] 2 IR
B ~——IncRNA MALAT1
0.4 ——IncRNA GAS5
—BA L
— %Y
0.2
0.0
0.0 0.2 0.4 0.6 0.8 1.0

1-Fe5epE

1 % IncRNA MALAT1,IncRNA GAS5 X E i MPP {912 T i &
Fig. 1 The diagnostic value of serum IncRNA MALATI1
and IncRNA GASS in severe MPP

%4 TEBE MPP £JLMEH IncRNA MALATI1 IncRNA GASS J Il i& % 1 B F R ik K F L8 (x %)
Table 4 Comparison of serum IncRNA MALATI1, IncRNA GASS expression and serum inflammatory factor levels in children
with MPP with different prognosis

215 B () . . .
; IncRNA MALAT1  IncRNA GAS5 TNF-a(ng/L) CRP(mg/L) PCT(ng/mL)
Groups Number of cases
TG B4l 86 2.14+0. 39 0.72+0.11 40.23+8. 14 12.5742.92 7.42+2.65
TiJE AR R 4L 27 3.0240. 28 0.43%+0.06 50.614+7.59 24.16+3.05 15.46+2.13
¢ 8 - 10. 864 13.075 5.871 17. 804 14. 361
P {H - 0. 000 0. 000 0. 000 0. 000 0. 000

IncRNA R AEZ 5 RNA , ] i 1 8 45 40 3L [ 3% 35
S SRR G BE N2 L RAE N S IR G & A R R
SR W g A N R GE RN TP kPR S AR
FHE D IneRNA MALATIL 5 IncRNA GAS5 Jy &
B IncRNA, 78 B i /b IncRNA MALAT1 |8 3%
ik, IncRNA MALATI i i F # miR-216a fi¢ 1 22 i
AIE OV T UL AN M 8 g A GE B . AE e R E R -
cRNA MALAT]1 %4 zeste [RIREY) 2 K85 FLIRIE S
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ToM IL-18.1L-6 fl TNF-o % 4F B T B B, 78
MPP #£ L. IncRNA MALATI ik F+ 5, i i NF«B
PS5 3R Y 51 Y R A v . AR A
SR, IneRNA MALATI 3 F 32 W 38 1% 3 1
Nri2 {23 4 5E /ME B . ] IncRNA MALAT1
FEIk A0 AE 2 WA S HK-2 40 M 1Y 48 7k S
IncRNA GAS5 55 RiE W S ERA XL, PR
SR 7E B2 W, IneRNA GASS 38 3 40 ] miR-
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V55 10 SRS b B 200 1R ) 38 G 400 o) 0 0 T, S
Wi & A= AE MPP 1, IncRNA GAS5 %3k F i,
iF# 3k IneRNA GAS5 i i 45 miR-222-3p/ TIMP3
4 T SRR R (A S A B AR 64§59 TL-18.

IL-6 fl TNF-a & 48 K 7 F x5, 2L EFRW In-
cRNA MALAT1 5 IncRNA GAS5 £ £ 505 9 4
MEHRRSMENEFHEMN. AR R ER,
MPP LI o InecRNA MALATI 7K % 3 7 &,
IncRNA GAS5 #ik K ZF AL, B 5 BILWTE A
XL, R IncRNA MALATI . IncRNA GAS5 ik 2k 4
5 MPP & E & BA K, 5 3CHk[15, 18 1R 18 1Y 25
— %, ] g IncRNA MALATI.IncRNA GASS jifi i
S M il A< P L 20 B L M T 5 AR O BN T AR
MPP 1 % A= K e h ke AR

CPIS J2 I PR i 58 8% e PP 43 R G2 PP 43 R i 2 7 Je&
Yel = gmY AR SESE R WoR L FOE MPP L CPIS
WA E TRAERIL, H IncRNA MALATI 5 CPIS if
Iy E A, IneRNA GAS5 5 CPIS 43 £ 1 A 5%,
$275 IncRNA MALAT1,.IncRNA GAS5 5 MPP & JL
W TE M E A . MPP £ 5 ML 98 0E f2 b Fil e 95 D) R
FEALA G MU SR S A g | R AT 7 A g8 B g
BCRPER T AW EE R Wos . MPP & LIS TNE-
a CRP.PCT /K & Tt . ol R ROE A o
FHIEME 43 B 8%, MPP LI IncRNA MALATI1
K5 TNF-a, CRP,PCT 7Kk F £ iF #1 %, IncRNA
GAS5 /K5 TNF-o ,CRP,PCT /K& i #f 56, # 7R
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IncRNA MALATI1.IncRNA GAS5 /K3 7] J2 e MPP
BILBRPER R Z . ROC M4 43 b7 7R, LT In-
cRNA MALATI.IncRNA GAS5 B4 12 Wi 8 5E MPP
) AUC 2y 0. 921, BUIR By 89. 58%, ¢ & B
78.46 % . #2785 IncRNA MALATI, IncRNA GAS5 #]
REJH TIFAG MPP B ILAIEIE bRk ¥ . o5 oh AR WF 5T
W WRBUS A R4 MPP LI IncRNA MALATI
K-S T WU R4, IncRNA GASS %35 7K F
BEM TG R 44, #£/R IncRNA MALATI, In-
cRNA GAS5 a6/ MPP LI TS Fr &9 .

g LTk, MPP LI % H IncRNA MALATI
1 #RIK, IncRNA GAS5 IR 3k, 1 & £ 1k K1 1y 22 1k
RGN E R E S WG A L, AT iEiCh MPP i
JL 1% 5 U5 WAL B bR S .
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