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Effects of IncRNA Tmevpgl on the Expression of Mouse Autophagy and
Key Signaling Molecules in JAK-STAT Signaling Pathways
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Abstract This study was performed to explore the effect of IncRNA Tmevpgl on the expression levels
of mouse autophagy and key signaling molecules in JAK-STAT signaling pathway. In this study, Tmevpgl, JAK-
STAT signaling pathway and autophagy interaction regulatory network were constructed by bioinformatics analysis;
The mouse autophagy model was constructed with rapamycin (Rapa) and chloroquine (CQ), and the cell model of
Tmevpgl overexpression and interference was constructed by cell co-culture technique. The relative expression of

Tmevpgl and other related molecules were detected by qRT-PCR in mouse spleen issues and cell model, and West-
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ern blot verified the expression of autophagy-associated proteins, T-bet and phosphorylated proteins in key signaling
molecules of JAK-STAT pathways. The results showed that Tmevpgl, IFN-y, T-bet, STAT1 and JAK1 were signifi-
cantly up-regulated at a certain time point of autophagy (P<0.001). After overexpression of Tmevpgl, ULK1 ex-
pression was up-regulated (P<0.05), p62 was down-regulated (P<0.05), [FN-y, T-bet, JAK1 and STAT1 expression
did not change significantly, but IFN-y, T-bet, JAK1 and STAT1 expression were down-regulated after interference
with Tmevpgl (P<0.05). Western blot results showed that the autophagy model of mice was successfully construct-
ed, and the expression trends of T-bet, p-STAT1 and p-JAK1 were consistent with the level of mRNA. Overexpres-
sion of Tmevpg! can up-regulate ULK1 and LC3-1I and down-regulate p62. At the same time, the expression of T-bet,
p-JAK1 and p-STAT1 decreased after interference with Tmevpgl. In conclusion, our research suggest that IncRNA

Tmevpgl and the JAK-STAT signaling pathway may play critical regulatory roles in autophagy.
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1 RT-PCRHNS|4
Table 1 Primers used for qRT-PCR

B4 FE5I(5'—3")

Name Sequence (5'—3")

Tmevpgl Forward: CCT GAA AAT CAC CAT GCA CA
Reverse: GTT TTC GGG ATG TCG TCA AA

IFN-y Forward: GAG GTC AAC AAC CCA CAG GT
Reverse: GGG ACA ATC TCT TCC CCA CC

T-bet Forward: GAT GTT TGT GGA TGT GGT CTT GG
Reverse: GGA GTC TGG GTG GAC ATA TAA GC

STATI Forward: GCT GCC TAT GAT GTC TCG TTT
Reverse: TGC TTT TCC GTA TGT TGT GCT

JAK1 Forward: CTC TCT GTC ACAACC TCT TCG C
Reverse: TTG GTA AAG TAG AAC CTC ATG CG

ULK1 Forward: AAG TTC GAG TTC TCT CGC AAG
Reverse: CGA TGT TTT CGT GCT TTA GTT CC

p62 Forward: CCT CTG AGT CTC GGG AAT TTC A

Reverse: GAC TTA CTG CAC GTT TGG GC
GADPH Forward: GGT GAA GGT CGG TGT GAA CG
Reverse: CTC GCT CCT GGAAGA TGG TG

FRLATERNA, FEHEATRNAR BRI 40 R (il e . 1 A
Takara 3 % 5 i) & 34T cDNAR A . PLcDNAN
AR, F| HTmevpgl. IFN-y. T-bet. ULKI1. p62.
JAK1 VL L STAT 1R 5 Pk i 51 A0 R 37 51 0 2k AT
PCRJ ¥
1.11 TmevpglFHX N FRIE=HM

K S 5 it 58 B PCROGH %45 78 /)N 5% A ik v
Tmevpgl. IFN-y. T-bet. JAKI1AISTAT1 L 4HfE
WA Tmevpgl IFN-y. T-bet. JAK1. STATI.
ULK I M p62 [F7IE/K P TIE . M ABI Step-one
Real-time PCR System4bH, [ N F/A R A 10 uL
2xSYBR GreenIMix. 2uL ¢cDNA. %1 puL PCR I R
514510 pmol/uL), RNase-free Waterth 7814 £ %520 pL; 4
95 °C 5 minTHAEME, 95 °C 30’5, 53 °CAMEIRFERR N
FEIITfEINE)30s, 72 °C 30 s, 40MEFAY 16,95 °C 1055,
60 °C 30's, 72 °C 30 s, 30 MIEH 5T At A 26, freH 1
B3N AL, R it RIA R IR .
1.12 BEEHEX D FMIAK-STATEREE ST
BB TR B FRIAK T

I B B BRI 20 ) B B Ak B A )
R A U R0 200 M AR Y o 1 R T, BCAYE I 2 B A
JFR K, B FH Western blot# JIULK 1. p62. LC3A
JAK-STATYE ‘5 B G B 70 1 I S H R A G .
I B A Imaged 73 B 2 K AR ), W H & 5 A
Z AT X B LG AE R OR, R IR IF 5 X BRAE A

LOKBE ST
1.13 ZitF4atie

SRASHCAE LI FISPSS 20048 12484/ i Ab 3,
ZH1A) L3R F B R 25 7 22 53 11(One-Way ANOVA), i
587K Fa=0.05, Bl P<0.05I\N N2 7 A Gt F 5 Lo

2 25
2.1 TmevpgliBEIAK-STAT S SiBEEANLHAE EIERLE
) FH Cytoscape: fill i 25 HAE K, 434 /& BLIFNG
5 JAK-STAT/S 5 18 % H HIIL-12RB1. TBX21.JAK2.
TYK2HISTAT1%5 K A5 5 70 (A1 3 A2 A2 A0 HAE H,
HTmevpgl 3 AT LR FFIFNGH) R L KV, R IE 7)1
FEAE F(E1). [F B, Tmevpgl 7] 48 1] i 5 RB1CC1, 5%
W 2011 Bt E W ULK 1-ATG13-RB1CC1/FIP200-ATG101
A, A A E I (52) . JAK-STATHE 1% 38 i A &
Z PP L PR A, B R VA IR R 145 S il
T2, Z S5YI R HE A P T DA S S R T R
B EAY) 0t B, MULKL.ATGS5.ATG13.ATGI16L1
AImTOREEF 5] g B 0 1 42 20 i 15 Wk 11 DB R (], 2
e LA RN E L iR TR G Suw A S R S S RS
FURIL, AR B WE AN [FFR R 2 5 TAK-STAT(S 5
WA SR EY LR, B WIAK-STATYE 5 i i
FHIAK2/STAT3 {5 5 3 i 1T 15 5 Jr-Jed 400 e %) ) e
Ak, FRATTHEDN, Tmevpgl. JAK-STAT/E = il % 5
H Wk IX =3 2 [AAEEAH BT /E o
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2.2 Tmevpgl. IFN-yRJAK-STAT{S S & 2§ %
B TFHRR M 1

N Ak B ZH () /) BB UE 4H 23 rh SR B HE RNA
25| W) [ 5 N eDNA, F H Tmevpg 1 25 AH %431
(RE S 1 S D EATPCRIR L, 72 W) 422.5% B0 I Wik
Jie B G (1) 271 1-54K N Tmevpgl . TFN-y. T-bet.
JAK1 K STAT1(EI3), SR JG ¥4 34 7= ¥y 4l Ak J5
(El4), W Tmevpgl FHH 4> T 1 B A Fe 571
2.3 Tmevpgl. IFN-p, T-betl) RXJIJAK-STAT{E 518
BRXBEES N FE/ R BERE FRRIAEN

RapafbFE4H, gQRT-PCRASIN A EN, Tmevpgl « IFN-y+
T-bet. STATIFIJAKIFImRNAK -1k 5[] 25 L) A1
K, BRapakb 6 h. 24 h. 72 h)5 Tmevpgl « IFN-y. T-bet
STATIFIJAKI {3234 8 3% L (P<0.001), M{E120 h/5

2 2 T (P<0.001, [&15). TCQAL 4H [fIqRT-PCR
Fer il 45 R S RapaH | IE 47 FH 2 1568 Tmevpg 1 FIJAK-
STATYE 5l % ] G5 H WRAH K .
2.4 Tmevpglid RIESTFIHIERE

HFIH qRT-PCRA M2 G4 (1) TH 140 A LA 56 iiF
Tmevpg 1 i FIEFIHIHI R (E6), 5 1E5 % AR,
Tmevpg 1 FIEH AR & & BonTHE(P<0.05), T+
PR P A & BN T FR(P<0.05), KB Tmevpgl
T FIA G T B Y, v T 4505 .
2.5 TmevpgliTRIESTFIMIRBIHPIFN-y, T-bet,
ULKI. p62. JAKIVA R STATIFIFEXT RIS

¥ Tmevpglid ik 5T 5 RAW264.7
o M 3L B 9%, 38 ik qRT-PCRAS I TH 1 40 A % B (1
7), S5IEHE XA, Tmevpglid FIAH FHIFN-y.

HOXC11

T @

E1l Tmevpgl SJAK-STATESEMXIBERLIEMENTE
Fig.1 The network analysis diagram of interaction between Tmevpgl and JAK-STAT signaling pathway key proteins

RBMXLI

HNRNPA2B1

E2 Tmevpgl S40A0EIEEEMLE BT S HE

Fig.2 The network analysis diagram of interaction between Tmevpgl and cell autophagy
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1: Tmevpgl; 2: IFN-y; 3: STAT1; 4: JAK1; 5: T-bet.

3 4 5 Marker

&3 Tmevpgl. IFN-y. T-bet, JAKI1KSTAT13 1&/24)
Fig.3 Tmevpgl. IFN-y. T-bet. JAKI1 and STAT1 production of PCR
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A: Tmevpgl; B: JAKI1; C: IFN-y; D: T-bet; E: STAT1.
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El4 MFER
Fig.4 The sequencing

T-bet. JAKIUVL Je STATIFImRNA SR 15 7K F &K & A4
2 AR, T TP 4E R U R OA B R R I (P<0.05);
] I Aar MIRAW264. 748 i /& BL(EI8), 5 IE & Xt H
ZHAA L, ULK1 mRNAJK - 7E Tmevpgl il ik 4H
Fik & F(P<0.05), TP A Rk B &R
(P<0.05), 1fip62 mRNAKFIEERIAHPRIET
W(P<0.05), T4 b ) 2 ik 1] & _E i (P<0.05);
LA Tmevpg 1 7] e 18 i 15 A PR+ 3 [F] /E FHIFN-y
) F [R] # S) 33k T 52 M TAK -S TATA 5 3 % 5% 4 /)
T, R Tmevpg 1 AT BELE F W _E 355 5 F 52
S 9 T 1 R A

2.6 Western blot4&:/): 5% B% Ak & B IEHE < 43 FF0
JAK-STAT{E S BB XBES T FIEBREER

2.6.1 Western blot# MLC3. p624=ULK 14 & & &
R LC3. p62FIULKIAE Ny A B A E M K

H, Al E N & E W R AR bR, ZImage JHIHH 7

Wi 267 (K, RapaZH LC3-IMIULK 145 [ ) ik &
TEALERG b 5 0E % R 2 BT s, Bl B T ) 2
K, W MRS R WS &, BRI RIAH
FIE B EIE(E9A), 1EHSRRIL R, HiK
AR ALY BT R (9B ATAI9D); p624k 1 )4
ik & N fERapakb #6 h)5 &E W X AT MEAH BT~
B, HBEE A FRHERR AT, RIABIZWPEK, 24 h.
72 hART120 hI% 55 0F % B A K & 1 B AR (B19C)
CQZHLC3-11E [ ) K ik i # S5Rapadd A — 2, 1M
ULK1FIp62 8 U 8440 fe . &4t 43 #r, LC3-11,
ULK 1 Flp62 & (A (1 3R S35 1 4 o I R A & 1) 22
S G L(P<0.01). 8 FIRSzIG 45 R, /N
B WA 2R 1, RapaH F WAl & FILC3-IRTULK L
A B, & EVEEYIp62 R IAE FiFIEL A
W (1) % A= 5 CQHLC3-TIMIp62 (1) R IA & LI, DL
ULK 1 [R5 B ok TR S T 1 Wk PR i
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[El5 RapaFlCQALIEfS/NRBRBE Tmevpgl. IFN-y. T-bet. STATIFIJAKIRNRIAE
Fig.5 The relative expression of Tmevpgl, IFN-p, T-bet, STAT1 and JAKI in mouse spleens treated with Rapa and CQ

Tmevpgl up-regulation

-
£8 000
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=}
"2 40004
jo]
a
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o
Z
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s 0 N . =
N
é@ %Q &
¢ N
N

**P<0.01.

Tmevpgl down-regulation

o owx 2 Control
E3 sh-NC
1.0d — 0D sh-Tmevpgl

Relative expression of Tmevpgl

El6 qRT-PCRENTmevpgl HYid FiX AT 4RI EL h Tmevpg IMIEX RILE
Fig.6 Relative expression levels of Tmevpg! in its overexpression and interference cells model

2.6.2 Western blot# | T-betA=JAK-STAT/Z 7 i# ¥
KAEAZ 5o T oL E & AR L
M6 K E , RapaZl T-bet. p-JAK1F1p-STAT1%
RIS KFAEAEE 6 hJ5 1 & 0 20 A fr BT,
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