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EIF6 delays the kidney interstitial tissue fibrosis process by regulating the expression of TGF-p1~
Liu Daisong ,Yang Sisi, Tan Jianglin ,Luo Gaoxing sWu Jun®
(Chongqing Key laboratory of Proteomics of Diseases ,State Key Laboratory of Trauma/Burns and
Combined Injury , Institute o f Burns/South west Hospital , Third Military Medical University ,Chongqing 400038 ,China)

Abstract; Objective To investigate the possible role of eukaryotic initiation factor 6(elF6) in the development of kidney inter-
stitial tissue fibrosis in a mouse model of unilateral ureteral obstruction(UUQ). Methods (1) UUO model was set up in elF6"/~
and eIF6"" mice. (2) HE and Masson staining were used to histologically assess the interstitial deposition of collagen in mouse
kidney. Immunohistochemistry and image analysis were applied to analyze the expression of a-SMA and TGF-81 in mouse kidney as
well as elF6 in human kidney samples. Results 10 days after unilateral ureteral obstruction, more kidney interstitial fibrosis tissues
were found in eIF6"/" mice than that in eIF6"/" mice. TGF-Bl and o-SMA were expressed more intensive in tubular epithelial cells
of eIF6 "/~ mice than that of eIF6"/" mice in the UUO model. Expression of eIF6 is lower in the region of fibrosis than that in non-
fibrotic area. Conclusion elF6 might be involved in the development of kidney interstitial tissue fibrosis by regulating the expres-
sion of TGF-B1.

Key words: eukaryotic initiation factor 6;transforming growth facton-g1;renal tubular epithelial cell;kidney;fibrosis

PR Z2HR. Z2RF. Z2RELRS S50 1.2 fU& 508 MASSON 36 5] & (i M T E A 7D
ST B A5 P8 PR O R 3 6 B0 1Y 3 [ B R 1 o B AR DAB & 38 & (b st A2 A /D HRP #Ric S bt/ B IgG (i
A . FE B g B 1) S R 2 A A0 M 1 A L 40 M AP FE TR (extracellular LA FD L HRP FRICF 40 R 1eG G £+ 48 24 7). 4
matrix, ECVMD7E B IEUTAR G LR 09 B NE LG . B ReA 2. B i/ o F 1B WL (- SMA) B 55 e $i 1 ( Abcam, 3%
¥ 5 3 I F 6 (eukaryotic initiation factor 6, eIF6) {E Hy — Fli #% D Aahi B TGF-p1 A 3g B b ik (R LA 7D 4% 2 &
BEEN .S 5B R, T E A S S W F W, % 2 L %, Image-Pro Plus 6. 0 #f}:,

IR TR R I CIF6 RERS LI B Bk LA A 1.3 s

B 43 3 %tk A= K R F Bl (transforming growth facton-fl., TGF- 1L.3.1 MRESgBERyEy (DUUOA 1% RE R

B . Collagen | , 84 eIF6 & 75 5 ¥ [H] BT £F 4E {6 A Sk g7 A 0. 01 g/mlL) i i V8 S R /N B, IE R B S RETH 75,

U ASHIF 5T 30 3 X B9 eIF6™/~ 3 [N i B /s R AN eIF6 5 Ak A I B TE PR B I B R A N A PR R BE R A N A5 HL 1 1/3 R 2/3
/)N BB 4y DR A 25 3L (UUOYBERY 3 (8] T 1 eIF6 76 /N U [A] G3 AL 2 U WA FL A 2 1w W i DR S 5 4 BH T 2 4 R B

T £ 4 Al i 7 v R RE 1 A S RE S S oy R A LA VBB S5 4L )R 10 d AR SR/ B
1 #MBE5FE Bkt . (2%f BRAL . o3 B 22 O DR AE 5 R 45 4L S A B i B

1.1 S48 SPF % eIF6™~ /N (5] #F F San Raffaele .43 248 & WA R 10 d 558/ IUM

Scientific Institute, 7 F D AU JBF A4 B C57BL/6 1 5t J\Eﬂ, 1.3.2 NRUEIEREAEARIE S W BHERAEF 402
B = FEEREME R ER Y TR L8R3y BHEEE .24 h JFIATA MM, 5 pm EEY R AR R
F,AHMER . ER 26 CRE DM,LE(IEJ&MMEEQM Z1F1 Masson Ye 8, 6485 T WS B /N5 A TR] B 22 1% O,
2)g.8~10 JEl % . HEtE eIF6™ /N BUAN B AR /N B Ik S IR TV FE 200 5 ALET T BEMLEEEL 5 4B /N LT AR I ER .
4~6 XN T 3 K, 4 eIF67T UUO 41, eIF6™ X i/ FI T TPP 3 44 % AR 1047 50 12 ) e e D 2F 44 38 3R 15 0 . 45 SR
2 .elF67~ UUO 4l .elF6™~ Xf B4, 5 A0 BT e S £ Ak 1 AR/ A B R Y R e s BT,

x BEEBB:AG.HEGSEAGERESALRE A RIS R BB B (SKL ZZ200808) ; 57 5 = JF ik 4 ¥R & 3k 4 % By 0 B
(CQZDSYS201204) . {EFZ A KSR 1987 —) Bt FENFAHBEE I E L. & ERIEH,E-mail :wu54006@ foxmail. com,



TREF 2014556 A% 43 5% 16 4

1.3.3 g bW TGF-pl.o-SMA il elF6 4% % B I s
B ARAS 24 h g B OUBEK A A5 am B A, RS E K
Ko A BIEAT g AL e 5 CABC 32) . PBS WAL & —Hi/E N
AN BARG B PBS Wk 5 min X 3 W A BT R A&
W 37 CHE 30 min, PBS ik 5 min X3 K,.3%H. O, %
T E 30 min 14 B P U M 0 416 ) 6 T . PBS v Uk 5
min X3 Y, 112 LY B A S IR MEE 30 min J5 62, PBS Wi
Y& 5 min X3 YK, BRI bt/ B TGF-1 H i BEHT AR L St
INER o SMA B BESLIRE T 4 Cib X .PBS i #h % 5 min X3
WA E A P AR .37 CHEE 30 min, PBS Wi bk 5
min X3 Y i N BAR B AR 08RO B R LAEW .37 CIEHE 30
min, PBS {& ¥k 5 min X 3 ., DAB B @ X B 4, [ %K
Ve HRAREY BN K. ZHREY . PBSH—
BUAE s ERT IR . /N BB B 4L 4000 5k U0 B A 400 R LR
REHLIE I 5 A~ B /NG 19 AL BT 4K IR L IPP 43531 43 B TGE-B1
oo SMA 32 3K 58 B2 . LUFR 43 Ol %5 B (TOD) 22 7 B 44 9 Jit
KA

1.4 Zitssb 3 SR A SPSSI7. 0 8R4 AT e it 43 07 i &
PR T TR AR R ¢ K2, DL P<T0.05 B ERA
Bt E L,

2 & ES

2.1 /N RRCB IR R B LR 4E DU . o SMA R TGEF-B1 3k
Fe#R RLIh ST UUO B, eIF6™~ /N B 18] 5% e 58 T AH b

2023

elF6 /NI B IR B 3G 2, X R4l /N BUE IR AL 21554 O
HLWAR M R AR . eIF6 T /NRA eIF6 7 /N LAY B 8] J5i
A /b B S8 RE AN M IR L I K e W B2 DR T SR AR Y
B A 2R L IR AT . UUO 415 I 20 B 8 E 40 i 3
T8 B /NG T i B S T DL 43S AR A M L O e BN R
R AR L B S R FE 4. Masson B L UUO #7 /) B
B /N T 5T e JER DO AR £F ZE 3G A= I 1), 3878 B B 2 7/ B
UUO # #, 78 UUO #5 # h, eIF67~ /N BH BE 41 40
elF6 " N IR T L oo SMA Fl TGF-B1., S 411k e o %
s - SMA FEXF B /)N B ATE B 1078 P B 40 i 35 3% T BR
BEEFL 10 d J5 . oo SMA I W] FE B /)N (] 5T B 2T 45 6 40 i
A5 P R0 M 26k W B (IR 1), s MR ZH A9 W M2 21 G B
TGF-B1 %3k, 1 UUO 41 7] W TGF-B1 ik T ' 8] it . 4F 4 1L
A DRI I AE PN B A i R R RE A R, DLIET 1

2.2 KA/ BV DL S R AF 4E Lo SMA FIl TGF-B1 £ ik
R 7E UUO BB, HE % {8 5 Masson 3¢ 8, i /R
elF6 7 /N MELHLLL eIF6 T NS A T 2 Ry LT 4 fb A
LIEBIEIEY] ZF Z H 2 R A %% 8 X (P<<0. 01D, I
Bl 1. % 411k IPP & & 43 BT o SMA R B W4 B IR,
elF67/ UUO H «SMA # elF6™/F UUO 4H B FE W £ (P <
0.01), TEE/NE LA, eIF6 T UUO 41 %35 TGF-g1
K4 eIF6 T UUO 41 8 33 & (P<<0. 01, LA 2.

A~D:Masson & {4 F i) JFET 4E (X 200) s E~H: a-SMA( X 400) ;1~L: TGF-B1( X 400)
B 1 elF6 X/MR UUO B AR 4 4 .o SMATGF-81 R iZ # #



2024 EREF 201456 A% 43 5% 16 4
10+ 154 40+
~ 8 30-
X L < 101 0 = T
ﬁ . 4 %20-
Iﬂé 4 S] N =
& 104
2' ]
T® o ' e @ — T % '
o o P o o ® o o ® ®
NS NS 5 & & 7 % & & 4 %
6@%\‘ G\A%\‘ e\}& 6\)\5\9 ‘é\p&* AR 6@\9 N A 6\,&\‘ S é)\\'@
2 elF6 3t/MNRIEFA R R RIEFH .« SMATGF-Bl RIEWEE S
3 i i HHEFE . ASBIF SR B 2 AR /N B eIF6 J5 , B /NS b R 40 il

/NSl KA A | TR T £ A A B U 1 S A L T R
FOE 1 9047k 0 10 e 28 2 L A Ab BEG . AF HEAR O Y
KRBV LA B4y 4 W, 55 1 O $ 00 300 AT 4 4 L
B2 AN B /N R AN | 5 A 20 1 55 Bl B L R T B 4 Wb 45 b
BT 58 2 B eF ik I 7 0 W i, 048 TGF-BL, & Rk E
I /AR 5 A PR 45 4 1 5 35 3 A R 4R e fe s A= 3
F I ECM 1 73 14 2 1B i o 20 2 B0y ECM TR 5 4 1)
JEE IIREB FE W, th T ECM Ry BE B . e 28 5 80K ) i %
NS R R VRS R = i) 12X n e A

ECM KR UTRUR B 1) J5 25 4 Ak i A i e B AR fb . B 2F
i 4 0 UL RS 20k 400 A 1 4G A R R A W D B A A Ak 1Y 56 B R
L RET AN AR A BRI T LI IV 2 I R £ 34 2R 11 5%
ZFp ECM™ "7 LS £T 4t 40 e 0] ok A Ay & 3 e bR 245 10 o 4T 4
AN, AE 4% 4300 ECM., & 5 | 3 40 i 41 356 5 7 B /N4 ) Joi 3 AR 1Y
FEJFHOY, EMT o2 5 8 B4 4k i AL Z —, B/
1 R A0 B Ak A T A A0 O s LR 2 AN DT B 1R A
Hifk . KA EMT (B /NS LR A0 3L T /10 8 e J5 2 A Fn e
YV A BRI S T IR R 3K o SMALE/NE 1 R 40
o« SMA R BWAE R EMT &4 MirE 22—, Valerie
SO IR e B P A A A st AR e AR Y LT 4 A0 i 5 V0 ok
H EMT. Biffo " HF58 T elF6 % [H 2F & fif & /N B (elF6 T/~
AINED S BRI/ eIF6 76 Bz Bk K 45 2% B 1 R 3k W TR
ASLIWFFE T /AN UUO 5 8Y H J5g S 25 4 9 3¢ 34 WL AR 21 4
MR EY oo SMA BYFik . KB eIF6 ™~ UUO 40 B /N 1] i
a-SMA 1y kEE elF6 /T UUO 41 5 2 58 w5 L I J5 2 4 1t R ™
T, elF6 mifR I B AT b B B33 L 3R eIF6 S 5 T
BNRE R R A R KR

elF6 & 3 77 75 T 1 B2 40 . B 2F 4 40 8 55 £ 7 4l il
W VRN TRE . S SRR 60S WAL R R T 2
T2 A A 0 0 R DX 770 L A T S 5 ) P o o R T RN 2 O
LR BE &
FRET)IE M T eIF6 5 & 4t fb Al 3¢ W F P311 47 76 A B 1E
FAUTI VTS IRIE T eIF6 fiE 4% 0 ] K Bk A 2T 45 40 g
TGF-1,Collagen I #4337, i TGF-B1 J& ¥ £F 4tk #
A OIER A RE T, 2008/ NERER & B [R5 F 41k 5
FESA SRIE TGF-p1 i R 8 M TGF-p1 A 3L 3%
RARIEE S, 2 U 4 /N BR AN M BB N B R A0 R B
ik TGF-p™ ), TGF-B1 RE % i oF )8 £F 4 41 i 1) WL A% 27 4k 20
M3 AL 35S o-SMA Ry RT3 ECM /24 B, Ml ECM
B 43 A% o AR E B /NS T Bz 4 M 1) L 2T 4 4t it % 43k . Hwang
9 5 SIRNA $ i TGE-R1 ) 323k, 4E3R T B /N £F 4 1k

%% R (fluorescence resonance energy transfer,

AN TR S5 40 i 3% 15 TGF-BL /K 38 3%, $2/R eIF6 Xt 5 Al
Jo T 2 Al 14 00 1) T T BE R S A 4 TGEF-L Ay Rk i 52 8L

45 LTk AW I A E W eIF6 2 5 T B BUK 4 44 2
Ao B AR L 4ROR eIF6 BT RE BN B 6 W 4T 4R A B By 25 M R S

SE
[1]

Sanvito F,Piatti S, Villa A, et al. The beta4 integrin inter
actor p27(BBP/elF6) is an essential nuclear matrix pro-
tein involved in 60S ribosomal subunit assembly[ J]. J Cell
Biol,1999,144(5) :823-837.

[2] Valentina G, Annarita M, Barbieri AM, et al. Eukaryotic
initiation factor 6 is rate-limiting in translation, growth
and transformation [ J ]. Nature, 2008, 455 (7213): 684-
688.

VLK I 2 %, 55 B4 B R A5 6 8 1 IR R 4T 4
20 Bl o A1 3 o 2R BB S i R L) . 4 B 2R, 2009,
11(5):397-401.

Hills CE,Squires PE. The role of TGF-8 and epithelial-to
mesenchymal transition in diabetic nephropathy[ J]. Cyto-
kine Growth Factor Rev,2011,22(3):131-139.

Soma M, Robert S. Fibroblasts and myofibroblasts in re-
nal fibrosis[ J]. Int J Exp Path,2011,92(3):158-167.
Agnieszka AP, Isabelle JS,Cecile PH,et al. Patterns of in-

terstitial inflammation during the evolution of renal injury

(3]

(4]

in experimental aristolochic acid nephropathy[J]. Nephrol
Dial Transplant,2008,23(8) :2480-2491.

Eddy AA. Molecular basis of renalfibrosis[ ] ]. Pediatr
Nephrol,2000,15(3/4) :290-301.

Rodemann HP,Muller GA. Characterization of human re-

[7]

[8]

nal fibroblasts in health and disease: [[ . in vitro growth,

differentiation, and collagen synthesis of fibroblasts from

kidneys with interstitial fibrosis[J]. Am ] Kidney Dis,

1991,17(6) :684-686.

Tomasek JJ,Gabbiani G, Hinz B, et al. Myofibroblasts and

mechano regulation of connective tissue remodelling[ J].

Nat Rev Mol Cell Biol,2002,3(5) :349-363.

[10] Jiang L,Xu LL,Mao JH,et al. Rheb/mTORCI signaling
promotes kidney fibroblast activation and fibrosis[J]. J
Am Soc Nephrol,2013,24(7) :1114-1126.

[11] Qi W,Chen X,Poronnik P,et al. The renal cortical fibro-

blast in renal tubulointerstitial fibrosis[J]. Int J Biochem

9]



EREF 201456 A% 43 5% 16 B

Cell Biol,2006,38(1) :1-5.

[12] Guarino M, Tosoni A, Nebuloni M. Direct contribution of
epithelium to organ fibrosis: epithelial-mesenchymal tran-
sition[ J]. Hum Pathol,2009,40(10) :1365-1376.

[13] Zeisberg M, Neilson EG. Biomarkers for epithelial-mesen-
chymal transitions[ J]. J Clin Invest,2009,119(6);1429-
1437.

[14] Valerie SL, Gangadhar T. Origin and function of myofi-
broblasts in kidney fibrosis[ ] ]. Nature Med,2013,19(8) :
1047-1053.

[15] Biffo S,Sanvito F,Costa S,et al. Isolation of a novel beta4
integrin binding protein(p27 (BBP)) highly expressed in
epithelial cells[J]. J Biol Chem, 1997, 272 (48):30314-
30321.

[16] Sanvito F, Vivoli F, Gambini S, et al. Expression of a
highly conserved protein, p27BBP, during the progression
of human colorectal cancer[ J]. Cancer Res,2000,60(3) :
510-516.

[17] ZWioR, RE, G E . %, LLEER: WA 38 R 5 N A
cDNA SCHE i & 15 0F 58 P311 A BAE F 45 E Ry 5 F
FILT]. 55 = ZE B R 2540, 200527 (14) : 1428-1431.

C18] S Mo, Lok, 52 L 45, 9% o 2L 4 Af o 7% 4% B A K i
ITGB4ABP 5 P311 [Al A B AE LT ], 5 = F & K%
4% ,2007,29(16) :1555-1558.

[19] Pan D, Zhe X,Jakkaraju S,et al. P311 induces a TGF-beta
1 independent, nonfibrogenic myofibroblast phenotype

[J]. Clin Invest,2002,110(9) :1349-1358.

2025

[207] Niemer Z,Stein H, Noronha I. PDGF and TGF-beta con-
tribute to the natural course of human IgA glomerulone-
phritis[J 7. Kidney Int,1995,48(5) :1530-1541.

[21] Brezzi B, Del Prete D, Lupo A, et al. Primary IgA ne-
phropathy is more severe in TGF-betal high secretor pa-
tients[ J ]. Nephrol,2009,22(6) :747-759.

[22] Vuong MT,Lundberg S,Gunnarsson I,et al. Genetic var-
iation in the transforming growth factor-betal gene is as-
sociated with susceptibility to IgA nephropathy [ ] J.
Nephrol Dial Transplant,2009,24(10) :3061-3067.

[23] Yamamoto T, Noble NA, Cohen A, et al. Expression of
transforming growth factor-beta isoforms in human glo-
merular diseases[J]. Kidney Int,1996,49(2) :461-469.

[24] Wu FC,Chiang WC, Lai CF, et al. Transforming growth
factor B-1 stimulates profibrotic epithelial signaling to ac-
tivate pericyte-myofibroblast transition in obstructive kid-
ney fibrosis[J]. Am J Pathol,2013,182(1):118-131.

[25] Arora PD, Narani N, McCulloch CA. The compliance of
collagen gels regulates transforming growth factor-§ in-
duction of a-smooth muscle actin in fibroblasts[ ] ]. Am ]
Pathol,1999,154(3) :871-882.

[26] Hwang M, Kim HJ,Noh HJ,et al. TGF-81 siRNA sup-
presses the tubulointerstitial fibrosis in the kidney of ure-

teral obstruction[ J]. Exp Mol Pathol,2006,81(1) :48-54.

USRS B . 2013-11-08 & 18] H 11 :2014-01-22)

ClR#e58 2021 3D
milk fat globule glycoprotein MFG-ES8[ J ]. Biochem Bio-
phys Res Communi,1999,254(3) :522-528.

[11] Burgess BL, Abrams TA,Nagata S,et al. MFG-ES in the
retina and retinal pigment epithelium of rat and mouse
[J]. Mol Vis,2006(12) :1437-1447.

[12] Hanayama R, Tanaka M, Miwa K,et al. Identification of a
factor that links apoptotic cells to phagocytes[ J]. Nature,
2002,417(6885) :182-187.

[13] Silvestre JS, Thery C, Hamard G, et al. Lactadherin pro-
motes VEGF-dependent neovascularization[ ] ]. Nat Med,
2005,11(5):499-506.

[14] Watanabe T, Totsuka R, Miyatani S, et al. Production of
the long and short forms of MFG-E8 by epidermal kerati-
nocytes[ J]. Cell Tissue Res,2005,321(2):185-193.

[15] Franchi A,Bocca S, Anderson S,et al. Expression of milk
fat globule EGF-factor 8(MFG-E8) mRNA and protein in
the human endometrium and its regulation by prolactin
[J]. Mol Hum Reprod,2011,17(6) :360-371.

[16] Cui T, Miksa M, Wu R, et al. Milk fat globule epidermal
growth factor 8 attenuates acute lung injury in mice after
intestinal ischemia and reperfusion[J]. Am ] Respir Criti-

cal Care Med,2010,181(3) :238-246.

[17] Treglia-Dal Lago M, Jukemura ], Machado MC, et al.
Phagocytosis and production of H, O, by human periph-
eral blood mononuclear cells from patients with obstruc-
tive jaundice[ J]. Pancreatology,2006,6(4) ;273-278.

[18] Aziz M,Jacob A.Matsuda A,et al. Review: milk fat glob-
ule-EGF factor 8 expression,function and plausible signal
transduction in resolving inflammation [ J ]. Apoptosis,
2011,16(11):1077-1086.

[19] White MF, Kahn CR. The insulin signaling system[]]. J
Biol Chem.1994,269(1) :1-4.

[20] Gross KL, Cidlowski JA. Tissue-specific glucocorticoid
action; a family affair [ J ]. Trends Endocrinol Metab,
2008,19(9) :331-339.

[21] Noda M, Suzumura A. Sweepers in the CNS: microglial
migration and phagocytosis in the alzheimer disease path-
ogenesis[ ] . Int J Alzheimers Dis,2012:891087.

[22] Chen JS,Ker CG,Lee KT, et al. Changes of insulin and
somatostatin and their relationship to liver regeneration
in experimental obstructive jaundice[ J]. Kaohsiung ] Med
Sci,1997,13(11) :653-660.

R H #9.2013-12-08 &[] H #9:2014-02-22)



