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[ Abstract]  Isthmin-1 (ISM1 ) belongs to the Isthmin gene family. It is expressed in various tissues and has multiple biological
functions. ISM1 is involved in growth and development, metabolism, immunity, tumorigenesis and other physiological and pathological
processes, which is associated with a variety of lung diseases, including acute respiratory distress syndrome, chronic obstructive

pulmonary disease and pulmonary fibrosis, etc. In this article, the structure, biological function of ISM1 and its role in pulmonary

diseases were reviewed, aiming to provide a theoretical basis for the diagnosis and treatment of ISM1-related diseases.

[ Key words ]

Isthmin-1 (ISM1) & Pera 2515 2002 4E i 1% X
W FUAS i T 1T R R R BRI — 3 R 2R 1 R
B, PRECAE P - e i 0 A R e S )
KGN, ISMI1 TESh IR N Iy ZFpd1 8l Kk,
BAERFE sy gy ik BAT i 2 A48 S, nl pi
EZAEIER BT . ISM1 LERS T4 24 b 5 5 3
i, 3 3 A RS U 2E 20 A 2R B, DA T A
SR I RICPURAFIE AR A8 PE. BeAbh, ISMIT @it
PEAEANEIR T PUIMAE A B S PR T 2R RAE R 1%
S ML B e % ) i, RS . ARDS. COPD .,
B £F AL & e R ZAE . RSO ISM1 /Y
AW EI e . AL B A SR AT RE A 5Ty i 2k
e, LIRS e ot 2 A B e ARk B, A
T M A SR IR T IS

—. ISM1 B4
ISM1 R i F YLtk 20p12.1, A7 8 4-4h
W, HE & AT 8200 60 kDa, 499

Isthmin-1; Secretory protein; Acute lung injury; Chronic obstructive pulmonary disease; Pulmonary fibrosis

AR IETR IR AN M. TSM1 2 I il & 3o (N i )
(A5 5 R L H e DXl g o5 i it sz 1 2 P 1 A A
JP5) (TSR1) F¥R s (C %ty ) 1456 B AH G 2544
B CAMOP) 4%, 05 34> a- BRHER 2 4~ B- 97
L ISMI (25 K I AE P R R = AR SF, /NEUY
TSR Z5FGIANA « =IE I TCRE FILBE 2 £ 2 i) () [R] U5
PR35 4 98% . 88% H1 87%, /INERHI AMOP 4544
6531 /NS | 801 D) N 1= R el T S 1 R s 1 )
99% . 91% F1 85%", TSR S4HMu T . {5
UG G, 1 AMOP 5 41 it 26k BFHA I 45 A= il AT
HP4 ISMIT ) TSR 45 44 38k 78 Trp223 Al Trp226 4b
BIorA C- H@B by, ek i 3] m R ik
(1432 B RN 200, AATAT 94T ISML ) 43 s e
ISM1 ZEUR P IR BT ELIR S A7 AE, i 1SM
() AMOP %5 ka8 b i) RKd 38 7 e Bt 45 4 9 2 40
MR oavBS A, Tl A A O 8 aF L
SLAE R 2 B 2 R 25 8 -8 ( caspase-8 ), 5T
PR AR T L E ARG ISMT A2 T HApin A

FAWH . RS HARBIEIL A Y RS 54 (ZR2021LSW027 ) ;5 HEHH B 22 Bt A= R HT 564 (2022YJSCX018 )

PE# 7. 261053 HEd, b7 BBl R EE 2% e
WEEHS, TS, E-mail: yxj4501@126.com



2024 4E3 45 55 %5 3 8

HEE 185

A RRIRE FT, 8 e B 28 RS BRE S A 2 2 P Bz A
ERIBER . ARG FLERS

Z. E¥FIhEE

ISM1 AMLBETAT AR KL E . AR, i ErEfR
RE IR & AR R R AR 22 b A B O B R R R
HEEEH.

LAEKREE

ISM1 TEJR G & & A BN A 263k, it M35 40
MIAMES, FER T8 AR 0 i T g,
M 4 B RS FE A S MAAE IS, ISMIL T2 4y
AT BRI 45 A EBAL, =5 B AE il AR rp 2k,
FE SRS BN AL A 508 i 3k L 1SMT il 5
A FE o8B AHEAE HI AL E 0 - 40 e ZE B . I
1 IO 440 L D 257 3R LT (GDNE) / 32 1K
ARG (Ret) {55165, MMM EIEL &R
W B TS KA Osorio 2 BFSE K IR, 5
£37 ISM1 #] DAid 1 H AMOP 45 #4938 5 NODAL i f&
AT AYSZ AR ACVRIB AHEAEA], M T4 NODAL-
ACVRIB AHEAEF I+ T V4 Smad2 (AR 1L T 20
WG B E E A7 % . Lansdon 28" B9 I, 7E
RPN TCRE R BE h B0 ah] ISM1 S SO G (i 4 4 . R
fifg ik sl . R L S A SRR LT AR
s %4 o8 15 24 % i T W O, L B U o R 1 3
o, S REEEA G R E R ETOEY . B,
ISM1 ZE ARG A K & B h B B E .

2.0 B

ANG 5 40 I 43 W B ISML AT DA fish & 264 T
JE S BRI S R N, FERE. R3S, AW
R R b R AR, BT RR, ISMI 2
ARG ARG AN . B8 LA I 7E P9 04 22 % 4 g
T IURR i M i A R, A LR T, AR A
B, DT A 35w B A A R R Tiang
LIRS A B, ISMI T S TR R EH 2
(mTORC2) / B4 A Mt L -3- i (PI3K) / 25
W B (AKT) {5538 s A S AR U A pE 2 3
4 MNZJI R ) SRS A4 B 57, 8 200 e 2 M 1
B, MUk, ISMI 38 40 il ik £ 2575 S W Mg 1 A il
DR £ B 9 o R 5 5 B T -1 SO R R A T4
Wb 2Rak, Sma s BTN kA . A R AR
BULAEM, ISM1 3833 AKT/mTORC1/ A BHA R 14
s6 PAME 1 (S6K1) 5 =i B4 ik 2 1 I A i ™ s
Wang 55U F 53 5k AR 2 SR FR 8 B EAY 1M
ISM1 AR TR 2 BB E AHE, 40 1ISM1

A BB 2 B AT EEOBE R 1 RUBS: . Xu S5 RIS & 3R,
I35 ISM1 A5 BN R ARG, ISM1 7K
SERT AR R T 2 TR PR A B A i A A
PR, Rk, ISMI1 A EE R AT 2 AR OC
S 2T B AR A A, G0 2 AUBE R AR A
PR W 0 55

3. % %

Valle-Rios 25 (2014 4F ) & ¥, ISM1 n] fig 5
GPREI N A 5, ISMI S Bk ZhIA1 4 —st
ATAES HARROIANE (NK), HARROE T kL4
Jfl (NKT) FifBhoE Tk 480 17 (Th17) 4 f
FAT I bk L A0 B S A AR R R, E
A1 T i IO 75 T A BE Sy £, ISMIL AT LG 5t
B0 TANK 454806 1 (TBK1) / FARRHATIH T
3 (IRF3) /I B IFN (IFN-1) 15 5 18 B% 412 #F TFN-I
FLDARN IFN 35 S B9 o vs 1 25 1 BE R MxA (1 Rk,
AT U6 /0 440 6 3 A% G B AL i R Ah, River-
Torruco =B ESY R0, ISM1 J&—Fh SHHL 40 RE 4R
MR SCH B R A W br i, H ISMT 42 515
TR B P O, FEBA ™A ISMI ) 240 B 5 e 2
JiE S JRE N Z (B AEAE DGR . BRI, ISM1 A fgfE
S RANE RS ey S h A FEE VR

4. MERE . BE

ISM1 3 &3 4 SF 40 i 08 1~ Bt i 3 A Al K
REZE En$7 A LR UNOR R A 117 S b7
wEME R A EREVIMKE, £ ISML o]
B S ORI YR T 1A T AE R0 S A AR R T A 78
(GRP78) J&—Fh W Wi 1, @ TR &
FWE, RO, FUMIE. Ao . Ml A
GRS T B UE, AN S X A VR T i 2 K T
JEAVEER 56, T LA 5 e i s w5, oF
TR, ISM1i@it AMOP 45#938 09 RKD 5% 5
B 4 AL R TH 1) avB5 B2 G R M GRPT8 454, 4%
P45 5 22 1 = 2535 GRP78 A fith 2 20 I F A e 4
Mg T, DT . L . R R
S8 B0 1485 A AN A4 %2, Suman 52 R L, ISM1
() DNA FELAb 5 56 o ek A ¢, #fE 1ISMT 1)
DNA {I% H 3 A6 AT B2 T /N i 2L B s 2 2 LA o
WA YRR B . SR, Wu P RS
Mriwos, ISM1 _Ei#5 E Rz - B sk (EMT ),
B4 . Notch Fl Kras {558 B2 IEASG, i LR
RAEME &4 RIgh BARZENEN, Hik—
AT KB, 45 B8R ISM1 RE 5 &1
B A A AE AR, ISM A IR v B VR s AR LR



186 HEE

2024 4E3 A4 55 %5 31

i, (HXARER E HAPUR IR T H S, H
I A 5 2 B TSMUL 76 i e v #1947 FH B
ATREROAE AL, DRI ARSRATY RS 22X ISM1 AT IR
ABFTE

=. ISM1 5iER &%

1.ISM1 5 ARDS/ &t (ALI)

ALL F1 ARDS H- A7 4 [z A1 [A] 9 5 2 A 34 ok
A, JUE Y ALL BE ALL () 5 2™ 8 B Be gl ok
ARDS. ALI/ARDS 3= 22955 BRRRAE Ay fii i 1L 457 38 385
P 1 v T SO B K o B g PR S %, AR Bl
[ JoG 21 4 AR, il it 2 N B2 4 (PMVEC) 1)
{5 38 75 PE & ARDS I B Z ML Z —. FR R,
ISM1 7EAg Z 4 (LPS) 519/ ALL fifi g1 22
Feik LE, ISMI it 5 GRP78 AHE /EFH S 2K Sre
WG, N R R S A R IR 1, T
T AN A, (R AL AR L
KPR, 4 PMVEC 5 ISM1 @& B8 g s A% 1T 89 il
W RN (AEC 1T ) JEEE3RE), PMVEC A9 3
PEFEBR A ST s 04 PMVEC 5 ISM1 k3R
S AEC T K570, G405 509 PMVEC #2
TR RS . BEAh, BRh ISMIT X T
I A IS M Y B VR TR e, AR
ISM1 i A 42230 75 N B ad sk . PRI, ISMT AT
WL P R AR T A I A B R 3 4 R 1
PR Ak K S i) IS B PR RV T T S 5 ARDS
FUALL )35 B BSERI It 7K b 9 2 A BRI, A
Wt LPS 5 509 ALL /N RS R B, 1SM1 6k
= SHLPS S5 09 ALL /N RIS 5E b, 49
55 TP A A4 R B 4 A VR ) M 76 I 24 e AR
DR AR T, DL 2R SR A PR /
R0 A, MR ESRIE S T ALL /N R E
ZH ISMI1 J&, AT LAE S f0 i B W2 i NF-xB {5
A RPN H] LPS 75 5 1 SR i 98 5E A1 ALL™Y,
PRI ISM1 7E ALL & /R FH i AEZE 8L, AT e
ARG AR, RRFGFES—L R
K F T — A

2.ISM1 5 COPD

COPD JEMfi N P AT ZE AL . HRE Sy 2k I8 i —Fof
SERPERER G . Il E g4 A (AM ) 7E COPD
(3 e v R A SR R, PSR B, ISMIT LA
BRI A PERG AN L B COPD /N AM K
I, SR R A R A SR RS 2,
EFFVERE BRIIRESZ i, i COPD & fER R A

(R RAE , & AR BT 38 1 F) s oy T i S A T
PERTAS L Lam P W5 LB, 16 COPD &
R TN 225 T 10 COPD /NI 23, 1SM1 11
FE 5 MM T B R IEMSE, -2 LB
ISMI1 JE & #0 n] AM 2 [ = 3R35 19 GRP78 /- F: 41 i
AT, MR RAE, BHOERE M kR, R
PiThfE. I, ISMI ] fE T 75 S i v w4
JL R T A il N R B RS, IESE COPD BB 3% 1%
FEUERE, 1X°h COPD 4L T 367 R0 .

3. ISM1 5hfsr 44k

Jils T 24 Ak 2 Bl 463493 5 A0 2B 1 S 2k
Mg R (ECM ) o B R R IR R AR IE & 5T, &
MAER BT . DIRERR S B — R, ALL 2Pk
RIENG, Witk AR MEE, RASHSHLm
Ko ISMIT KL PR R B 1) /0N BT 2 B0 s 2F- 24 £
PRI BN, 33 ol il 2T 24k o) -5 412 2T ik
AR AL A T -8 (TGF-B) 1y EIRARIE
TGF-B R I A R4k S x 2 —, @it
SR PO 200 0 R 2T 4 40 i A B i S0 A8 vh
ECM (UK I £ e fb i k™, st BoR,
ISM1 #it= FE LPS 5% /519 ALL /N U414 iy
TGF-B L, BIRA AR, R4 Bl
A AL AR T AL, R, ISMI 7E ALL A £F 41k
KK RSP EHEREEEN, HERLS
VRS i RN I, A7 i — 4R

M. RESRE

ISMI - FISPBEE T, EERETT . U,
GE AR R R L B
TR, PRGN A eI, 24
T HC 0 0 3R S 1 6 L 54
01, AR — AR

[1] LiM, Yang Y, Ma Q, et al. Advances in research of biological
functions of Isthmin-1[J |. J Cell Commun Signal, 2023, 17
(3):507-521.

[2] LiC, Zhong S, Ni S, et al. Zebrafish Ism1 is a novel antiviral
factor that positively regulates antiviral immune responses| J |
Dev Comp Immunol, 2021, 125 : 104210.

[3] HuM, Zhang X, Hu C, et al. A brief overview about the
adipokine: Isthmin-1[J |. Front Cardiovasc Med, 2022, 9 :
939757.

[4] Ganguly K, Rauth S, Marimuthu S, et al. Unraveling mucin

domains in cancer and metastasis: when protectors become



2024 4E3 45 55 %5 3 8

B

187

[5]

(6]

(7]

(8]

[11]

[16]

predators [ J ] Cancer Metastasis Rev, 2020, 39 (3): 647-659.
Yoshimoto S, Katayama K, Suzuki T, et al. Regulation of
N-glycosylation and secretion of Isthmin-1 by its C-mannosylation
[ J]. Biochim Biophys Acta Gen Subj, 2021, 1865 (3 )
129840.

Shcherbakova A, Preller M, Taft M H, et al. C-mannosylation
supports folding and enhances stability of thrombospondin
repeats | J |. elLife, 2019, 8 : €52978.

WG, FREER, FEME, 55 . WISP-3/CNNG6 55 Caspase-8 4t
SEGAE T R AR T VR R AL [ ] B
52, 2020, 51 (4) : 267-273.

Huang X M, Wang K W, Tang W N, et al. Role and mechanism
of WISP-3/CNN6 binding with Caspase-8 in hyperoxia-induced
lung epithelial cell apoptosis[ J | J New Med, 2020, 51 (4):
267-273.

Kesavan G, Raible I, Gupta M, et al. Isthminl, a secreted
signaling protein, acts downstream of diverse embryonic
patterning centers in development[ J ]. Cell Tissue Res, 2021,
383 (3): 987-1002.

Heeren J, Scheja L. Isthmin 1-a novel insulin-like adipokine[ J |
Nat Rev Endocrinol, 2021, 17 : 709-710.

Gao G, Li X, Jiang Z, et al. Isthmin-1 ( Ism1 ) modulates renal
branching morphogenesis and mesenchyme condensation during
early kidney development|[ J |. Nat Commun, 2023, 14 (1) :
2378.

Osorio L, Wu X, Wang L, et al. ISM1 regulates NODAL
signaling and asymmetric organ morphogenesis during
development [ ] |. J Cell Biol, 2019, 218 (7 ) : 2388-2402.
Lansdon L A, Darbro B W, Petrin A L, et al. Identification of
isthmin 1 as a novel clefting and craniofacial patterning gene in
humans [ J | Genetics, 2018, 208 (1) : 283-296.

Jiang Z, Zhao M, Voilquin L, et al. Isthmin-1 is an adipokine
that promotes glucose uptake and improves glucose tolerance and
hepatic steatosis[ J |. Cell Metab, 2021, 33 (9): 1836-1852.
ell.

Shimizu T, Takahashi Y, Fujita H, et al. Pick the best of both
glucose and lipid metabolism [J ] J Diabetes Investig, 2022, 13
(7):1132-1133.

Zhao M, Banhos Danneskiold-Samsge N, Ulicna L, et al.
Phosphoproteomic mapping reveals distinct signaling actions and
activation of muscle protein synthesis by Isthmin-1[ J ]. eLife,
2022, 11 : e80014.

Wang J, DuJ, Ge X, et al. Circulating Ism1 reduces the risk of
type 2 diabetes but not diabetes-associated NAFLD[ J |. Front
Endocrinol, 2022, 13 : 890332.

Xu M, Feng R, Feng R, et al. Glomerular filtration rate in
patients with type 2 diabetes mellitus: is serum isthmin-1 level a
possible link?[ J . BMJ Open Diabetes Res Care, 2023, 11(4 ):
€003402.

(18]

[22]

[27]

Rivera-Torruco G, Martinez-Mendiola C A, Angeles-Floriano T,
et al. Isthmin 1 is expressed by progenitor-like cells in the lung:
phenotypical analysis of isthmin 1+ hematopoietic stem-like cells
in homeostasis and during infection[ J | J Immunol Res, 2022,
2022 : 2909487.
Kao C, Chandna R, Ghode A, et al. Proapoptotic cyclic peptide
BC71 targets cell-surface GRP78 and functions as an anticancer
therapeutic in mice [ J ]. EBioMedicine, 2018, 33 : 22-32.
Shakhawat H M, Hazrat Z, Zhou Z. Isthmin-a multifaceted
protein family [ J 1. Cells, 2022, 12 (1) 17.
Wang Y G, Wang T, Ding M, et al. hsa_circ_0091570 acts
as a ceRNA to suppress hepatocellular cancer progression by
sponging hsa-miR-1307[ J |. Cancer Lett, 2019, 460 : 128-
138.
Suman M, Dugué P A, Wong E M, et al. Association of variably
methylated tumour DNA regions with overall survival for invasive
lobular breast cancer| J ]. Clin Epigenetics, 2021, 13 (1): 11.
Wu Y, Liang X, Ni J, et al. Effect of ISM1 on the immune
microenvironment and epithelial-mesenchymal transition in
colorectal cancer| J | Front Cell Dev Biol, 2021, 9 : 681240.
Saguil A, Fargo M V. Acute respiratory distress syndrome:
diagnosis and management[ J . Am Fam Physician, 2020, 101
(12): 730-738.
LiJ, Xia Y, Huang Z, et al. Novel HIF-1-target gene isthminl
contributes to hypoxia-induced hyperpermeability of pulmonary
microvascular endothelial cells monolayers [J]1 AmJ Physiol
Cell Physiol, 2021, 321 (4) : C671-C680.
Nguyen N, Xu S, Lam T Y W, et al. ISM1 suppresses LPS-
induced acute lung injury and post-injury lung fibrosis in micel J |
Mol Med, 2022, 28 (1): 72.
Liégeois M, Bai Q, Fievez L, et al. Airway macrophages
encompass transcriptionally and functionally distinct subsets
altered by smoking[ J |. Am J Respir Cell Mol Biol, 2022, 67
(2):241-252.
Kotlyarov S. Involvement of the innate immune system in the
pathogenesis of chronic obstructive pulmonary disease[ J | Int J
Mol Sci, 2022, 23 (2): 985.
Lam T Y W, Nguyen N, Peh H'Y, et al. ISM1 protects
lung homeostasis via cell-surface GRP78-mediated alveolar
macrophage apoptosis[ J |. Proc Natl Acad Sci USA, 2022, 119
(4):€2019161119.
Henderson N C, Rieder F, Wynn T A. Fibrosis: from
mechanisms to medicines| J |. Nature, 2020, 587 (7835):
555-566.
Gyorfi A H, Matei A E, Distler ] H W. Targeting TGF-
signaling for the treatment of fibrosis[ J . Matrix Biol, 2018,
68/69 : 8-27.

(ki H 39 2023-08-29 )

(A SCH . MR )



