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Recent advances in nephronectin

QIAN Guo-Qing">", YANG Nai-Bin’, SHI Jie-Jun’
'Department of Respiratory Medicine, Ningbo Hospital of Zhejiang University; *Department of General Internal Medicine, Ningbo
First Hospital, Ningbo University, Ningbo 315010, China

Abstract: Nephronectin (NPNT) is a novel extracellular matrix protein and a new ligand of integrin a8 1. Recent studies showed that
NPNT is highly expressed in kidney, lung, thyroid, etc, and it may play an important role in many pathological conditions. NPNT is
involved in the process of kidney development and acute kidney injury, regulates proliferation and differentiation of osteoblast, and
induces the vasculogenesis in vitro. NPNT may play a key role in pathological osteoporosis and therefore be a new therapeutic target
of bone diseases. NPNT gene variants are not only associated with lung function, but also potentially implicated in chronic airway
diseases development. Moreover, NPNT is also an important factor that mediates pathology of cardiac, epidermis, breast, liver and
teeth diseases. In this paper, we reviewed some research progresses on the structure, distribution, physiological and pathophysiological
functions of NPNT.
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' & 1 (nephronectin, NPNT), tH# N POEM ‘& #Esk RIAENMOIETE . 4k ZhFE . T FIZE

(preosteoblast epidermal growth factor-like repeat
protein with meprin) ¢ EGFL6L, & 7E /) i if i B
I Hh R BB — Ao B 4 A B o, 43 1R 70~90
kDa, JE& 3 o8Bl MR ALEL A 1. NPNT (i 561
MNRIERR RIS, BE S A EERREEKET
(epidermal growth factor, EGF) ¥:£5#435. 1 /> RGD
(Arg-Gly-Asp) [F 5| #14 COOH- A3 ] MAM 3, ',
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iR E R Y, NPNT mRNA SA4ER AR
5 R R B S 13.5 K (E13.5), NPNT ZEBKZE M.
. AMRE. REMF V. HRKE. B, 8%,
HENHNRE R A RIS 254 )L, NPNT ik
FEdR A R ERIE ™ FERRAH, NPNT 725,
N IR RN RS Sy (I D
1.2 NPNTHIIhEE

NPNT () DhRERT 8 i Ak T 0046 0 B H A i
%ﬁﬁn%% NPNT fEB 05, & Bigifs . B

TERAE . SMERB I 28 . MR S h R iR

LAEH.
1.2.1 NPNT£5BRZ B ER{GIRE

Linton %84/ 7T 7%, NPNT &5 I &k & i &
FRek Rk 5 1 NPNT 2L A 3R a8B1 il b /) Ui
WRINE KB A B EORIE, $5 NPNT /] f¢
MU EHEER 8l S 5EERKF LR NPNT
e IR R o /0 B FR R A e 9 P e 278 3R TR T (glial
cell line-derived neurotrophic factor, Gdnf) & 1% A &
TFE W, $275 NPNT A B A7 0% Gdnf 197E .

Nakatani 253 i %5 190 461 7~ [7] 25 5L 5 1% 4o
AWFFLRIL, NPNT 7E 18 55 JR % B 7 5 35 /D
RAMEEE T ok bRk, fEHARE R (W, IgA
B NERE 28 I AEVE R NER'E 2. RSB RN
PEENERE 258 ) I RIL, 145 B4R NPNT

A 4 BB R % B 12 W B Cheng 25 ) B 7L ELOR,
NPNT Af 582 5 GbE B /N IR R I 40 i F A8 4
I 55 /N I 7 200 i 98 B 5 B AR BT FE 5 NPNT
TE AR S /INE IR BERIR S 10 A B /N b 40
HRIEWZ, $E8 NPNT 0] RES&—Fhig 76 1 A= s
EW. IBEWEF R NPNT 2 B /N 2 15 4 o 5
FNEE A B IR PE R R, = NPNT iR 3L
FiHEER, SE o8Bl HIE AR T

2018 4, Watany 25 ' Ff] il ¢ % %8 W PR S 56
(enzyme-linked immunosorbent assay, ELISA) &l
FPUR AP B W 25 A 1iF B 3 s NPNT &
2k, JFH PCR Kl NPNT mRNA #ik, &I
NPNT 7ER R BUR AL B R id %98, MAEM R
BB F T RIEHRIED, RUEEREGEMERE T,
NPNT %5 15 mRNA RiEHHA RIFHIZWTERE, 2
75 NPNT 2 B /NERFRAE (AR 54, T I NPNT A
VEN B FEHD B RS S TR RN bR &

DL EFT# 7R NPNT 1 fig 3 5 ”XEEE%‘QE,
AIVEWE R B I 0 g 05 1) — P AE (1)
VbR ED, HSE5BEIRAE G RGERE.
i, AR A 7T R I A B AR A,
AARTT NPNT 785 I o 2208 R F B 25
1.2.2 NPNTER B AP RRIEFINE

Kahai %5 ] siRNA % 44 371 2R A1 480 i 1) NPNT
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Fig. 1. The expression of nephronectin (NPNT) in wide range of human tissues. It is highly expressed in thyroid, lung, prostate, small

intestine, and kidney. RPKM, reads per kilobase per million mapped reads. Data are from NCBI Gene Database (HPA RNA-seq normal

tissues, Accession: PRIEB4337).
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Tk, KILUTER NPNT ik v] #1115 40 M 43 4k
1M NPNT i 358 nl g it il & i 704k, #2275 NPNT
ZHREMES IR H, R Y EGF £
SEMIR S 5 e A A G FE U Fang 2560 70 B,
A 4K A7 B (transforming growth factor B, TGF-P)
RE 2 35 40 1) B0 48 Ak MC3T3-E1 [#) NPNT %X,
Jf H M NPNT i T 4 fa o A e 1Y, B84E T
NPNT 25 i 40 7 A id 74

734, TGF-B Wil 2 265 5 18 # I 57 NPNT
fl 3%k . Kahai %53 i85 A I & 3, TGE-B T Ti
MC3T3-El 45, HIE&KAHEH (bone morpho-
genetic protein, BMP) {5 5 4% Sl R IL PR ik i 7,
Miyazono %6841 1E, TGF-B %24k I (TGF-B RI) &5
TGF- 75 NPNT [ #2, JFul Bus 4R sME 5
VH 1T 1/2 (extracellular signal regulated kinase 1/2,
ERK1/2) #1 c-Jun N %5 ¥ (c-Jun N-terminal kinase,
INK) 15 5@ % ", 75 B 41 e H, Wnt/B-catenin
A L NPNT (f2is ™, Mk, fElgdipy, £
it 9 RE PR 7 [ 045 TGF-B il A 8 A 7 o (tumor
necrosis factor o, TNF-o)) F1 419 £& 4 M (oncostatin M,
OSM)] i i MAPK. #% [ ¥ xB (nuclear factor kB,
NF-kB) 1 JAK/STAT 15 5 % Sl % 20 ] . WA
kL NPNT KA.

MAEEBETRKE . FIEEE PR
R EEEAER, AFFUERY] NPNT Af 2 5 8 A Bk
2. NPNT n] {2 i3 ifil % P9 5z 48 il ERK1/2 A1 p38
22 4 5 5 AL B 1 O (p38MAPK) i IR Ak 5 411 i
ERK1/2 {5 5% 5@ %, A4 NPNT i 3 1) 4 £
YT R B RE S R R I A R Y, BROR
NPNT j&—Fh 5% 43 Wb L8 AR BRERL 7, AT A 5 7 AR
FSC, DRI HE AT e AE T B B BB AA i i AR A
MNTT P B A i B T3 AL 0 Y T BT A

miRNAs 7] 454 #EJE K] NPNT ) 3°UTR T1fij 4%
HESJEKF, v 3 8cE 40 iE . Kahai 556
FoR I, miR-378 ifif % #L F K] NPNT, Jf /v 3 ik
HAM A ETAE Y. 5356, miR-23a, miR-101s,
miR-296-5p. miR-328. miR-340-3p F1 miR-425 #4j1]
ZE L HIEEN NPNT f) 3°UTR, e s 4 o 1k 1
PA_ERFFE$2 78 miRNAs /] 3 4% NPNT 7 5 & 4
Mo R OCHE R, BRI R — RN T .
1.2.3 NPNTE5OBER R

Patra S5 EIE 5 8 JIRJIG A& B A2 o KL NPNT 2
HoOlkEdRE. £ S fd, NPNT JERHERR S

801

${ BMP4, Has2 1 tbx2b ik [, JA0 K%
R aNIEZ, SBOERKEAR. JLTEHA A,
1M Has2 J& KPR AT BH EiZ IS #2, #2278 Has2 Jy NPNT
(¥ 1F F#E &5, NPNT 7] fig i il BMP4-Has2 {5 5 i
BT O LA L, 2 58 O R R AR T
Patra %5 3f — 0 i 78 K I NPNT B 1 7 1.0 L 48
Mo B A ThRERFE,  $27~ NPNT A ] 5g s~ -O k4
SULRERGHRE AR 1Y
1.2.4 NPNTS 5184 SERETIE

4 B R 41 5 BB 43 BT BT 72 (genome-wide associa-
tion analysis, GWAS) 1 A —F & Z i B AL F 5087
J7ik, CAEE 4 BH ZE 14 it 3 (chronic obstructive
pulmonary diseases, COPD) [{#/F 58 vz v i s
Hancock 25 Xf 4 A~ GWAS 25 S i 17 meta 57 #1,
XIURHHARAS BT AHESY 2, KL NPNT K] 5 i )
A5 —Fb FH 7S 251 (forced expiratory volume in
the first second, FEV,) #H5¢ ®, 2015 4£, Wain 2& "
WF 70 K I NPNT. KANSL1 % 5 R A7 fi 47 £ 28 5
FHHS5WAH, K FEV, AH2E 5 1s34712979 £ T NPNT,
5% INTS12, GSTCD #1 NPNT =/ME[R], 1534712979
(R RIRAT 5 AE AR H ik o

NPNT 2 52 5 AR B, T
AR RS, HATHATE 2. Qian 55/E NPNT %t
PUER N 2SR b B 40 i (human bronchial epi-
thelial cells, HBECs) #5211 7 &7, NPNT H
f et HBECs MM LhfE, {EX) HBECs 4 JfliT#%
S Al e/ BV 404k HBECs H NPNT Kk
T 5% 35 b R 44k 1) HBECs A1 3 L 4H o & Y,
DL EWFFi4E7s NPNT 1] g2 5 COPD B #1814
RAE 2RI
1.2.5 NPNTZER Bk RO RIEFITH B

Fujiwara %5 * 3@ 1 JF 07 24 S2HE S, NPNT 7 ik
JG RN B2 IR 36 B 4 R R0k s BRE T4 MfE R
SCENU UL AN, @i NPNT /3 o8 B4 %
P 1) 32 R 20 B 5 e R IR I R B, I ERSPiE L
brEY, W o FEHINLENE E (a-smooth muscle actin,
a-SMA) A3 1 220 (smooth muscle 22a, Sm220)™,
Fujiwara %5 "2 @ 5 f ] 4- 3 3t 224 25 (hydroxy-
tamoxifen, OHT) #% Wnt/B-catenin {5 5 % 5l #,
g5 RN 4-OHT 577 & 4RO 1t F 18 2 5 240 fifg v
f) NPNT A1 Wnt %28 Tef3 Fil Tefd [{)3I4 ; B-catenin
WAL AT 2R 41 NPNT FE % 40 o8 B4
ML, FYNPNT & Wnt [191E F 4 55, Wnt/
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B-catenin {5 5 i I it ¥ ;E NPNT 7E 4F 7 P X 3
VIR A
1.2.6 NPNTZ5phEd12

Dilmac 50 70 i 7~, NPNT 78/ R # 1E 7L i
AR RIAPEK, HE RS s NPNT 78
XTHRA S PIG . FHL P RIE, WAEH 25 K
FERE IR  NPNT RIAH2, #2275 NPNT G ]
B Bh TR O A0 A e R 3888 ). SR, Bckhardt
2 D g T AU R VR AR AR A, Sl S R 41
S HTA ML NPNT (/E R, RELEAE MR
JigRe b 2 P R e e SR, I ] NPNT K94 7]
A S B AR R M M AR s . B RV R i B R PR RS
Steigedal 555%f 842 71| 7| [l & H 23U 51 NPNT
(R IB AR A AT S5 6 b, R DA i 5 SR
ety (< 10% [PIRIAIAR ) S5 R 1S [IAE L RHK
NPNT j@ i o & R o & Ff o 737, (2 5kt
AV e AEAH PR AR, I LR g <L R 88 &4t it 7 i
PR E R, B2~ NPNT 0 g2 7L AR & 1 —Fhosr
S/ (=7 A

Kuphal Z56F 78 .78, NPNT 7£ 2 508 (5 K98 4]
L 2 3 P B €0 3580 4L 43 vh 2 3% 0 e b BB 2%
NPNT 3 i 40 M 25 B, BEAR A0 B L B A2 28, 1
NPNT 2 U i 308 e 3t 8 0,
1.2.7 NPNT2 5 R RERE

Cartularo ZE 0T 78 &7~ , 3 F 1S MR AL ¥ v i 2%
R OB 4H B NPNT A CYP3AT &3k K &k PP,
Inagaki Z£8F 58 7, NPNT 5E o7 T I 48 PR 1t
FIRELE JRE TP R PE EEEF P 5 (H i SR R0 75
YL R SRR, NPNT & & &k Fifyy it —
At aewne B fEdEEJ] G EREE A A (ConA) Al 3,5-
TOHERRIE -1,4- AT A S T 0 S0 S B
P/ AL NPNT K338 B, @ 67 T JO5E:,
2 1) 70 5 40 PR EL A A0 3 3 5 53 4h, NPNT
A NE Con A i K EMERT 4 5 HE—BHF £,
NPNT i 5545 CD4™ T 4 g 5 NKT 40 g ik N 205
H 7 7 JFF 98 B 46 R 26 e AR B
1.2.8 NPNT5FE4E

Tang 2557 7%, NPNT 2 g i/ B 73k
Y ;% MDPC-23 40 f 3§ 58, B b 27 PR A G
A mRNA RIE, 5% 8 5 40 i mr 4 40 i R
AT R P,

Arai % PO R 5T % IR, EGF ¥t & & ¢ 5 % T
Sox2 ik 40 w3 58 %2 OC B % ; NPNT J# i EGF

¥ B 5 S5 38080E EGF 324K, 175 3 7% 10 B T 1t
JILEE 3- 4  (phosphatidylinositol 3-kinase, PI3K)-Akt
{557 FIE % s NPNT 757 A b B2 40 f 43 A0 Fn 3
FAHRE EENSCGMER, R AR E IR
Sox2 HIFRIL.
1.2.9 EHftb

Abu-Daya 258/ 78 &K B, NPNT 2 35 i JTOlE 1 i
FRETE BT 06 75 B BE 5, AEL AL AN 48 B

2 NPNTHYIRIERE R R 5518
2.1 ZHEEFRESESERS S TEANPNT
Fik

HAEXENLE Z2XNMETsRFHEES S
NPNT 45 ( &l 2). #%EKF TNF-a. OSM A 537l
i NF-kB. JAK/STAT 1 MAPK {5 5 ¥ 518 %/
S, EWE. WREEMCHE N NPNT Rk, #0H]
N BB 4 M 43 4k B2, TGF-B A i ERK1/2.
JNK 1 Smad-2 55 1@ #% /-5 i NPNT £ik, If
5T ) AR AR PR AR A U o SR A 4K 5 FE R
41 B 7, NPNT () mRNA 3% i& 0] # TGF-p 32 &
ALKS5-Smad {5 5 @ #% 115 ", f# F ALKS 1) 571
] MAPK 1 Smad {5 5%, W] NPNT £k
I, AEEERCE A U, T ALKS B Ay e
LA IRD R RO P 4R R NPNT 234 P Ay
% 1P (interleukin 1B, IL-1p) i it ERK1/2 £l INK 15
5 10 % S T ARG A e A1 1) S 4 L PP ) NPNT 3%
ik ¥, Kurosawa %5 ¥ 5t o, OSM 7F MC3T3-El
Y HHd it JAK/STAT I MAPK {3 5 4% 538 Bk 401
NPNT #%iA ; it G FidkiE, 7 MC3T3-E1 4iiffa,
% 4T 4 4 B A K K7 2 (fibroblast growth factor 2,
FGF2) j#id INK F1 PI3K 15 ‘5 1@ EH1 il NPNT KiX,
HiZ A S50 R A TR A s B
2.2 SMEAFESHSERSSES LIANPNTRIE

MUA Z P FE TG S FEE s 50T
NPNT Tif, [FI 4 2 Fhi i R 1 45 5 5 5
FEOERE NPNT _Eif. WFFERET, 72/ Ba g LA 4
g (C2C12) %&h, BMP-2 1 N —Fh il 75 5 40 i [X]
¥, Bk BMP-Smad {5 5 i# % & % i C2C12 41
Jifo  NPNT ff) mRNA ik B, 10,25- —#2 FE 44
% D, 7] B MC3T3-E1 412 () NPNT ik,
HAEH BIA, FlERsire, JFH g4 D 2k
(VDR) /M5 P¥, 7F MC3T3-T2 4ijiaf, Wnt3a i] &
B A R A2 HE NPNT mRNA ik ',
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Fig. 2. Nephronectin (NPNT) was regulated by various factors and signal transduction pathways. OSM (oncostatin M), TNF-o, FGF2
and TGF- regulate NPNT expression via MAPK, PI3K, Smad?2 signal transduction pathways.
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