TEIINP PGS S A 2 25 2024 4E 5 45 34 3555 10 W 7.
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LncRNA TPTEP1/miR—-137/KLF15 7E
BRSSO P LR 5

BIER AL ZR8H OFFEL O BHTK

(FERERREH —MEER, L7 &M 341000)

[ E] HH: Wit REERDEEZR (LncRNA) AN & & BB R RAELE 1 (TPTEPL) /& ZbE4%
2 —137 (miR-137) /Kruppel # B F 15 (KLF15) #hARMAR K% (ORKD) FaEAAE, FHiE: aBEFHE
FREFH—WEER 2022 42 A £ 2024 4 1 A 20 %) ORKD 12 [2# % ORKD 41, [ 414 % 45 3E ORKD % # 20 )
AT, REMBRIATAENET, BidFREMAMR BT T FRARRRE TN, FIAEMELF T AT
ORKD 4847 5 iE % B4R 42 & KLF15 1342424845 8% ( mRNA ) 04 £k K-, BEBE %, 05 B R I0 7 dn i RS Bt & L 8 & K.
5. ORKD A& &6 aLEF (Scr) « AkBR (UA) . 24 h RE G 2% (24h-UTP) K-F 5 FxFBa, 2R EA%
i+ Z L (P <0.05); ORKD 4154042 KLF15 £ A K-F | do ik i8R & K- A8 b F 2t BB 40P B 1K, 92 & 7K-F- 90 B3 Am,
ERB ARG FEL (P <0.05); FHiBEMF %% LncRNA £ I, ORKD 22 ENSG00000100181.15 ik £ % X,
miR—137 T 4% 2 LncRNA TPTEP! ¢4 ¥4 B, LncRNA TPTEP1 fE MUk % FP4a 40 b 394 k ik, JLF 645 15 5 B RS By
iR, #5i0: ORKD #9K404% ¥ KLF15 Feflg B & 69 2% 7T 465 & 7% 49 L&A %, LncRNA TPTEP1/miR-137/KLF15 44
# ORKD % R idA2 & X5 T ZM1EA .

[X88A]  EEAREER; ANDEGHBRERRBAR 1; #HAEZE -137; Kruppel # 8T 15; k443E%
AT HEAZ R

[hESHES]  R692.9 [xmk#riRfE] B

The Mechanism of Action of LncRNA TPTEP1/ miR-137/ KLF15 Axis in Obesity Associated Nephropathy

XUE Zhengbiao, ZHONG Hengquan, WU Chaoyu, GUO Zongwen, XIE Jiangbo
(First Affiliated Hospital of Gannan Medical University, Jiangxi Ganzhou 341000)

[Abstract] Objective To investigate the mechanism of long non-coding ribonucleic acid (LncRNA) human myodynamin
phosphatase homologous pseudogene 1 (TPTEP1)/microrna-137 (miR-137)/Kruppel-like factor 15 (KLF15) axis in obesity-related
nephropathy (ORKD). Methods A total of 20 patients with ORKD hospitalized from the First Affiliated Hospital of Gannan
Medical University from February 2022 to January 2024 were selected as the ORKD group, and 20 patients with non-ORKD
hospitalized during the same period were selected as the control group. Blood samples were collected for biochemical examination,
and pathological changes of renal biopsy specimens were examined by immunohistochemistry and electron microscopy. The
bioinformatics tools were used to compare and analyze the expression levels of KLF15 messenger ribonucleic acid (mRNA) in ORKD
tissues and normal renal tissues, and enzyme-linked immunosorbent assay was used to analyze serum adiponectin and leptin levels.
Results The levels of serum creatinine (Scr), uric acid (UA) and 24h urinary protein (24H-UTP) in ORKD group were higher than
those in the control group, with statistical significances (P < 0.05). Compared with the control group, the expressions of KLF15 in
renal tissue and serum adiponectin level in the ORKD group were significantly reduced compared to the control group, while the
level of leptin was significantly increased, and the differences were statistically significant (P < 0.05). After LncRNA screening by
high-throughput sequencing, it was found that the expression of ENSG00000100181.15 in ORKD group was significantly different,
and miR-137 may be the target gene of LncRNA TPTEP1, which was expressed in various tissues of the body, including kidney
and adipose tissue. Conclusion The abnormal function of KLF15 in ORKD renal tissue and adiponectin may be related to the
development of the disease, and the LncRNA TPTEP1/ miR-137 /KLF15 axis plays an important role in the development of ORKD.

(W= BHHEI]  2024-03-05
[(E€mB] SHiREFRIE (GZ2023ZSF100)
[{EEENT  fEE, 5, TR, FEIRTHE ARDS. S EWG. 0, MHRIEHNILE.



- 8 - Shenzhen Journal of Integrated Traditional Chinese and Western Medicine May 2024 Vol. 34.No.10

[Keywords|
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JIEJHE S — Mg WA AR I, AN O U B
B PR 55 22 B 1 R AR A o0, 38 5 RE AR S5 V1
(obesity—related kidney disease, ORKD) [f] & 4 %5 1) #
%M. ORKD ZAGIERE SR B LA, Hk A RIRE
Hohn,  HOR R B AR o A AN TG 3 T BRI R
K, W50 ORKD HI AR LI XS T By i 125 B H
MR . BT, B2 B K R g R A% b
% (long non—coding ribonucleic acid, LncRNA) 7F Jit
JHEAR S s ) R A T Ok R RIS AE . 2 )
FE W 2 B JE B AR S {23 LncRNA AL/ 25 13 W TR Iy [0 V8
¢ 3% [A 1 (human muscle protein phosphatase homologous
pseudogene 1, TPTEP1) 7&'B/NEENEZE I F 4 fu b i %
i AR AR R g RIS, TPTEP 5480/ ME I %1% —137
(micro ribonucleic acid-137, miR—137) 454, | 140
FE[R Kruppel #£[FF 15 (Kruppel-like factor 15, KLF15)
Uik, MM EKLFLS (R, 3k e £ ORKD [
KA, X — K IE R~ H TPTEP1/miR-137/KLF15 4l /£
ORKD &A= i) dE 22 /E Fi . TPTEPI j@id 5 miR-137 4
BRI AR, 728 /NN b R 4nf R e R,
T KLF1S (3L, 1 KLF1S fE N — A1, 78
AT Al B U 4 R D i LA A
I, TPTEP1 ffy B <l KLF15 f3R1A, MR 1
IEH AR A IR DI RE, 5% 7 ORKD R4 . A
HF 7% & 7€ %1 LncRNA TPTEP1/miR-137/KLF15 {5 5 %
W ORKD [ B3R,  DLOYIEE HE ) LncRNA KR T
ORKD [P HIAL IS AL i L%

1 #&RE5EE

11 —f&fH

R R RS — B R R B 2022 422 H &
2024 4F 1 H#i121f1 ORKD {3 i i 2% 20 15y ORKD 4,
I B g 4 122 e AF: B (1) 3F ORKD £ & 20 i) Ay i L 4.
ORKD 4 % 13 %, % 7Hl; F#27~64%, 1

(4215341 %, PR 5 126, L8l Fi#k

25~65%, T4 (41.89 £2.39) & . BII 7R R MR
RS R L, EREGIT R L (P> 0.05) ,
HATTE M. AT 70 28 55 5 B2 R K 27 5 — P e 5 o = 2
WIS A HER 2 (VS LLSC—2023 55271 5) .

1.2 NS HRATE

121 IABRAE (1D P B RT3 B is i o
I (20 A ANEE: (3) ORKD 4352 4 if A 4 21
BaEs  (4) BEFUHITT AL BT U0 AR NI R R

1.2.2  FERRbrvE
AL R R

(D) IS BEIERRE. LR RAT
(2) BIFRNIBIERTT R SRE

Obesity-related kidney disease; Human muscle protein phosphatase homologous pseudogene 1; Micro ribonucleic

PR R L LR R G ) 6 s
i+ Ath 5o B ] S 2 A T s

1.3 ik

1.3.1 HMUAERTES  SREE A BIE SO R AN
JoK LA 24 h PR, 38k A A A 58 3 A ORI AT $i8 b«

(D) M Fferr. A401H4L (white blood cell count,
WBC) . o ¥ ki 41 B it £ (neutrophil count, Neu) .
TR i 11 %% (lymphocyte count, Lym) . [/ it %

(platelet count, PLT) . (2) IMiFA{bTabr: JRER

(blood urea nitrogen, BUN) . ILAJLEF (serum creatinine,
Ser) . 28 (total protein, TP) . &1 (albumin,
ALB) . R fH[E EE (total cholesterol, TCHO) . =FH
M Ctriacylglycerol, TG) . ik % FE g & F HH [E fF (low
density lipoprotein—cholesterol, LDL-C) . &% FgEH
JE[& EE Chigh density lipoprotein—cholesterol, HDL-C) .
(3) JRAATMFERR: 24 h JREZE % & (24 h urinary protein
quantification, 24h-UTP) ,

132 EARWRE AR A B R A A A B
R, ARARI R 2 W TR AKS — AL G4 (172 (hematoxylin—
cosin staining, HE) %%l Masson %% {f. HE Juff: 2
LI F Goid RS, 100 % 95 % 70 % ZEEHEAT
KA. TIARREGL G 5 ~ 10 min, MR EBRZ RI0T5
KAG, HPFOQemgets, GeirfEy 1 ~5 min. Masson
gett. 5 HE Jett DURARIR, 24 3 P RIS etk AT g
0, Jeta it (84 15 ~ 30 min, 2 J% 05 el - B iR R 41 4k
ARG PG ANER B /N 1) 5 AN I A AR ()
PETFIFEEE

133 B4 KLF15 mRNA £k FIHAEYE B
I F Cancer RNA-seq Nexus Chttp://syslab4.nchu.Edu.tw/)
FTUALCAN (http://ualcan.Path.Uab.edu/index.html) 43 #T
TCGA HH5 i AT RNA 7 51158 (20 51 ORKD 241
20 BIEE B HZD , XA ORKD A5 IEH B 4H 21
tt KLF15 15 18 1% ¥ 4% % (messenger RNA, mRNA) £
FikKF

134 JRERER SO FKF  SREEBFTIKIMA, MK
250 HLEL 3000 e min” BEEE. BOKAR 5 em, BRARE
15 min 73 B L7 , R BB G B W P56 (enzyme linked
immunosor—bent assay, ELISA) & MIREEE . JH /KT

1.3.5 il SR U RNA, AR#E RNA Fik
Iy AT SCPERY S, 8 HiSeq 2500 147 il &
{8 F FastQC X J5 46 Fp 71 EAT A, £R B 50 Jo 2 1) 8 v
[ %] (clean reads) . {#F Cufflinks 2.0 X} it #% 5k 41 45
RAATIC B, F-E ] Ensemble 3% s A% i 5 6 3R 15
ZER AT IR FRINAL 1) 22 57 R 7K LncRNA TPTEPI .

(3) fA/EUE . L
() ERMATEEE.
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miR-137, KLF15 J&, MR#E 4 A (8 R 0 &, W L
W 2 R BT i R DA () R 4 Ok R T SR, fE
H Pearson #H7</#1 A1 starBase v2.0 $E3E R £y A Y ElI
Uk, ik A IR R A N 4%, FEAS A cytoscape 3.3
AT AT AL .
14 MEARAT
(1) B8 7 4B 58 0T % AR A6 A 56 48 b (1)

1.5 %itsadr

KA SPSS 22.0 BT HR AL FE, TFEVIRILL x5
Fos, K RS, HEERA AR, R R,
P <0.05 hZERBEAGFE L.

2 # R
2.1 WL B HFHANEISIEAT LA

i3 () MEBEALREZSA: (3 JRIKER. & ORKD 41 £ % 1) Scr. UA. 24h-UTP £l /K T & T
ZKFEAE W (4) 43 HF LncRNA TPTEP1, miR-137 & XM, ZRIWEFHITHE L (P <0.05) , HAhK
KLF15 %i&7K-¥-5 ORKD )X & EACIRP R ZE R LGRS (P> 0.05) , WK 1.
# 1 ARE AN TR AR LR (n=20, x+g)
40 5 WBC/X10°« L Neu/X10°« L' Lym/X10°« L' PLT/X10°« L BUN/mmol * L Scr/umol L UA/umol « L™
X HEZH 7.21+1.02 531+0.78 1.91+0.35 232.86+30.14  4.65+0.72 7021+ 8.14 351.12+40.36
ORKD #4 1225+ 1.42 7.25+1.12 1.86 +0.36 234413025  485+0.71  134.41=1825 661.15+62.25"
Al TP/g « L ALB/g+ L' TCHO/mmol « L TG/mmol « L"' LDL-C/mmol * L HDL-C/mmol « L' 24h-UTP/mg
Xof HEL A 68.89 +4.69  44.63+2.15 4.13+0.62 1.14+£0.21 1.82+0.25 1.68 +0.42 130.25 + 14.86
ORKD 4 5445+5.62 4025152 472+0.75 1.95+0.26 2.51+0.46 1.04+0.35 226.65 +23.35"

7E: ORKD —JIEfEAH S B % : WBC — A4l 3; Neu — kg il-%; Lym —ik BT, PLT — /M5
BUN —JRZ=%; Scr —IMWIEF; UA —JKER; TP —R&&M; ALB —A&[; TCHO — @ JH[EEE; TG — =Bt HM; LDL-C —{k%

FEARE A OEEE; HDL-C — % FE G a8 r A A i s

Lix A, P < 0.05.

22 BRERIEFILE

% HE Je e TR S /NBR. BN B[R] o 4544
1E'H, ORKD 41 HE 4%t W B /)N 3K 5 5 5 o 4% T 1 A4
B 53 oA AT DL 28 R H R, O NEE R, N B
YRR O V5 . X MR AH R R S I, R MRE,
INEEIEAE, WA 2 K 1. Masson 4 (f ORKD 21 1]
38 5 1) [R) JoT DX PN R 2T 4 8 A, T ot 4 4k AL 2 R
A, 0TREZH & 8] ot SR RIS, SRR, WAL 2 & 2.

2.3 'F#a42 KLF15 mRNA £ AK-F 5 d & g8k
B E KT g

ORKD 4 & 4H 41 KLF 15 mRNA A%t %% & 0.56 + 0.07
KT IEHBEHLM 884+ 126, ZRAFFK %= XL
(P <<0.05) 5 [iEMREEZE A /KFHH EL Tt B ZE A R k2>,
JERFKIAYIEIEm, ZRAEGGITFEENL (P<0.05 ,
% 2.

£2 WHBHFMBRER. BRLE (1=20, x+g5)

Mool GBS %5 /mg » L7 JH 2 /mg + L
Sof HE 2 11.41+1.05 6.72 +1.09
OKKD 41 6.48+1.07° 10.66 + 1.35°

T SHALEE, P < 0.05.

2.4 LncRNA TPTEP1/miR-137/KLF15 {2 i ORKD
T B 535 HL

& i B W 5 % LncRNA J5 & 3, ORKD 41
ENSG00000100181.15 1k 2 F M ALK, W3 =K 3;
iz Ff] miRcode % 14+ 75 $% ENSG00000100181.15 J5 & i,

24h-UTP — 24 h [REHAEE.

ENSG00000100181.15 B /& LncRNA TPTEP1 ., 3R AH X} 1
FAFRIL RS @A 25 R 3T L, miR-137
AR R FRIAK T S EpdE E 45 R — 5, B8 miR-137
9 LncRNA TPTEP! ({)#F 52 A .

3 % i

ORKD s JItl Jj & & % WL W I JF RoRE 2 —, L]
SECEF AT AE % . Ser. UA #1 24h—UTP %5 45 b5 75
ORKD E# i 2T, KB 7 E Dy ResZ 45 A5 i o

A5 K I, LncRNA TPTEP1. miR—137 fl KLF15
£ ORKD [1] % 45 F1 %% J& v 473 381 ¢ 8¢ #9 (5, Bian 25 1)
()T 92 48 H, LncRNA TPTEPI #3145 4% {k 5 ORKD f#
KREFYIM K, F54k, miR-137 {E 4 miRNA 7, 1E
ORKD 1 iH & 4535 E E/E A . B X miR-137 f R IEAR
A4 R0 HG o B RS ORI P T AR AT IR, AT RARON T Al
£ ORKD R EH{EHNLE] . kK, KLF15 {fENT
SEPF, 76 ORKD H b BA s ohe ™0 . it — it 5t
KLF15 7£ ORKD H [ 7 128 1 45 T T i 00 22 IR f a8 1 4
H, BT#EmHAE ORKD K& ML I AP0 Thig .

A A 58 K B miR—137 1] fig /& LncRNA TPTEPI ff)
HILR, T & 2 R AFAE 2% K. LncRNA TPTEP1 #]
JERL 5 miR-137 45 & K520 miR—137 i H A #1235 [ ) 1
¥, dbmiszm] ORKD K E. tAh, KLFI5 [FRIEKF
fE ORKD % i B 2 A%, 17078 25 i ek g o &7
JEI 4% miR—137 K i%, LncRNA TPTEP1 [R50 T
KLF15 {32 157KF. KLF15 kb5 ORKD F) &4 F1 A
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JREATIF [5] ZW, e, B0, % KRS RNA KSR
4% |- i&, LncRNA TPTEP1. miR—137 fll KLF15 [ PEFe A S TERRIRAS HEHERE R ARIIALAIBESE L1 . iR
S ACKTTHE S B ORKD B # HLNREIOA . T, ﬁff;i”? ;;;; ;16'];2‘-%#9 R
. .t . e 6] BEEF, RRME, BRFH, & IE KRR RNA MK

NE%%%iSKD§%§E¢EWﬁ§ﬂ%Mﬁ“ﬁ {7~ RNA 15 EHEF 1, i RNA-329-3p kK 5 2 i

FRATRHTRAGIL, By ORKD 8T LR BRI K R (O] R BEEZ, 2023, 27 (1)

RS R SRS 2171-2175.

[7] BIAN X, LIUJ, YANG E, et al. Regulation of IncRNA

[&Ex#k] TPTEP1/miR-137/KLF15 axis involved in the development

[1]  FREUA, #E, JAZH, %%. IncRNA NEAT1/miR-181a-5p/ of obesity-related kidney disease [J] . Journal of Cellular
bel-2 i R AE B S R AR 17 R iV LRI B T (3D . Bl Biochemistry, 2019, 120 (9) : 15098-15106.
RHESE, 2022, 34 (10) : 1272-1274, F0003, Fo002.  [81 74, #EE, M, 4. IncRNA SNHG6 ifiid microRNA-

[2] %BIE, M. IncRNA MIR31HG % FUIR R 5L SR s 48 26b-5p X =AML, ER, 2RV
Mo, TR, RRMBERAENER (1] . hEB WEFE L] R BRER s, 2022, 32 (16) ¢ 30-36.
REZJRE, 2020, 30 (12) : 13-21. (9] MeiktiE, i, ZEWIEL %. LncRNA ANRIL/miR-122-5p

[3]  BgAEme, Hi, JEATE, 2. LncRNA TUGH #jH)3 miR-21/ MR SRS T B NEEE b B AR A0 K A R AR
PTEN % 410 #h1] 45 JR 973 ' 9 K 65 48 4k A0 (4 178 FH L 361 98 5% MR [T . EFR i, 2022, 45 (5) : 464-
V] . ZRE R4 BE¥h, 2023, 42 (2) : 218-227. 469.

[4] =ik, FH%, R, 2%, LncRNA XIST ¥E[i] miR-543 [10] R, H¥, Xmic, %%. IncRNA TPTEP1 8 i 4l il
S0 R R0 A RO B T VR FE LA 26 [0 . IR A8 41 miR-129-5p S Jf Bbfe: T24 i e m iR (1] . +E
Fpgud, 2023, 20 (2) : 158-162. g G TT 225, 2021, 28 (3) @ 283-287.

[Y#FmS] 1007-0893(2024)10-0010-05 DOI: 10.16458/j.cnki.1007-0893.2024.10.003

FROEESS 2 ARG S E NS AN AR5

BRE R T o &
M — NRERE, W A 450000)

[ ZE] BM: FKiTAT A S E S5 2 BB RR B Z ISR, ARG ES BEHRRALEERE.
FiE: IR 60 4] 2021 46 A £ 2022 4 6 AFHMT H —ARERMALR TAMRS T S6h 2 B Km B E4E AR
st %, RAMFHEIEES AUREETBLE, &30 6], TBAEELTEIEL WS, WRMAE L LT BALT
Hoak FBATAT A S E ST, IR EF ISR, BT AT, 69T | FEREEAR [ R atE (FPG) « A&
J& 2hfa#E (2h PG) . #Eib st & @ (HbAlc) . ZFHih (TG) . B 2B E: (TC) . 1&%E g & ¢ 2B 82 (LDL-C) 1.
AFEREARREMHLAE (it B LT3, SFLEMER. P ERBER) . R WRAES SR
# 86.67 %, & TxFRLAHEY 56.67 %, EFEARITFENL (P <0.05); MR EH L7/ FPG. 2h PG. HbAlc.
TG. TC. LDL-C KPR, ZFEALITFEL (P <0.05); UREBE LT EERAEFRE (JFIRFhE.
ALY, SHEMER, FH. BEAE. FRMER) o RAS, EAEARITFESL (P <005); MEA
BHTRRRREAFEH 16.67 %, IKTF3HRBLE 40.00%, ZFEA%TFEL (P <0.05) . &ig: ITAHSHEFT
Pt 2 RUBE R B G AR . AVAKBIIBAR L E, AA TR RRFHLAE, REAFRE, KEME.
[EEIA] 2 AR, TAHSETFM, BARAE; AFRE

[FEPFES] RS587.1 [xmk#riRfE] B
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[(EemBE] WEEEERHSOGHR BE3LE) TiH (LHGJ20210713)
(BT IR L& TR, EBEHF T AR R .



