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The immune regulation effects of innate immune molecules on

deglycosylated IgA induced glomerular podocytes injury
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Abstract: IgA nephropathy (IgAN), the most common primary glomerulonephritis worldwide, is one of the leading
causes of end stage renal disease. The disease is characterized by depositions of IgA in the glomerular
mesangium. Podocytes are highly differentiated cells that play a key role in maintaining the integrity of the
glomerular filtration barrier. Recently, they have addressed the attention in the pathogenesis of IgA nephropa—
thy following mesangial cells. Podocytes damage and their biological behavior may take part in the progression
of renal diseases such as IgA nephropathy. Epithelial-mesenchymal transition (EMT) has been recognized to
play an important role in podocyte injury, while deglycosylated I1gAl may lead to podocyte EMI. However, the
pathological modular mechanism of podocyte EMT and the relationship with the pathogenesis of IgA nephr—
opathy are to be investigated. In this review, the immune regulating effects of innate immune molecules on
deglycosylated IgA induced podocytes injury are discussed to further provide new insights in the pathogen—
esis and therapeutics in IgA nephropathy.

Key words: glomerular diseases; podocyte; IgA; DC-SIGN; immune—regulation

YgFs BHEA: 2010-10-18; 1&[EIHEA: 2010-11-15

LT ExX AR FESTIH (39970340; 30570865; 30770999) ; LiEmi ARRI S TH (022814041,
034119916) ; by & s 2 RH 542 (T0201)

*@BiT{E# E-mail: zhoutong—cn@hotmail. com; Tel: 021-64370045



1278 ARl

o 22 %

TgA'% 355 (IgA nephropathy, ITgAN)Z—ZHLATgA
by R G g5 BR AR (A LE B /N ER ZR X OB A R AE 1) Ji
R NPT 2 i 2 o B JUR A B NER
R 3T%~58%, & FRE/NERBR A7 s 28—,
2 5 S 2 A I B 3 ) (ESRD) S5 WA IR K 22—
TgA B R R EHAE R, HBEAME, —&iE
WG 5~25 FENLAE 15%~40% [ EE T HEAN
ESRD 11 75 42 ' BB YT, X ostss BE K E
DL AL 2R PTE R f . 124 TgA "B R Im AL
WA TSI B, IR INIEIT T 5. (R EIEYE
T TgAL R PTRR, AEi%0 0w Sk e vh
BIRAFEEAEH 2, Rt — DR Teh B & 9w
BLL, I IR SR AT I B v SRR A0+ Ti e i, A7)
ST H AT R A R (1) DG B ) R

1 1M TFRENTER ABRMBIEER

— N, TgA W R0 15 R fo g5 JU IR
. HWESWIRRERA R, HEE B3R
e E o WFERE— BN, TgAl 7318k
FEA S TeA W R B =B /R LIRS
TERXAAAE) TgA, FRMUAR IR Gz 748 2 Gt rp HEAH
o B B B PR R B Bk ), LD REAERT IR
KEWAEY . 99 LI EEHUE A HLARIE 5 5
TgA B45 TgAl Fil TgA2, & 134 ] LLFAAR (mTgA) A%
FAKR (pIgh) MIERAFAE . Hrp TgAl 20 T B EAL AR
P, [N O BHAEEFN A= BRAE (PR A0 A
TR I, TgAl 7 FRUBEX A7 p-1, 3 F-FLAEA
a2, 6- MERRAHELRY . W ik, RS HFIAE
S TgAL BEFEAL e B AR IBE DX UTRR A2 TgA ' 1R O
R R BB HRRAE o) . RIUN TER My bk
R UL LB R R S AE RS S
W TgAl 431, HAEILFERRAERD 0- BEEER
FUREGR I o IX AN TE I FUMBE L T g A 2R ek
TE e 0T T 2R X, 18 T il e 3% s 4
B, WA BT g T &
RAEAT S, FEUE/NER SRE 07 5B /N ERAEAL,

K TgAl B TR AL EUE Nk 45 B4 H
H Ak F 28l i U PY 40T o (1) B4R 7 8 1)
TgAl b 5 g HBBE X PL IR poE 158, WA AR R I
Pt TgAl Prik T TE e e BG4 TeAL-1C; BEIEAL,
e I TgAl 7y kA A REB I AR &5 5 1 2 258
fRpIgh. (2) FH BRI TgA T 55 B /N ER 2R I X R 5
PESZARII S5 G 138, fEdk e TgAl 8 R MEIX YT
o (3) TgA-1C 55 ZR M M 45 & fuh % iy & i b 5 4
B A0 RPR ORI LA R R IBEIE i E 2  (4) R

TgAn] Tl H Bl 45 £ e 38 (MBL) IR A2 P A MA it
AR5 /NER, MBL RJ U FUBE AL L5 22 3R 1A pTgA
RAG A AR BRI B, ANBUIT TgAl 401
SR SRR S HE 5 P /N ER AR R A M B 40 O AR ST
Flo BRI IR 28 BB TgA W A Stk
JET RE I T B /N AR B SRR, O
e E U S RINPS: PSS N (TP e
A2 453 1 BIL R 1 AN L 2

2 EARMESURESRGS ABHAIKER

SEAN RN ANERIEJE Rz an e, AR
FeN BRI AT IR AN ) b g, 3L
EGREINRE /NI P B 0 i [ A o B /N BB I 5
B AL A0 R Nk R B 2 A B A, LB A
INBRIZ I AL R 5 0 i rh ) B AR ] S LR AR 2
SIS BT . SRR B, EmEAMRE T 2
IR TR S8 N b o o I P A B S R =
LY It JE - B T A A A B,
SEAN TG 2B, TR R T B S5 R IR
SR 2 PRI e oA R N 3 B
ENFEH T “ 241995 7 (podocy topathy) FIHTAESS,
R LUE 40 g B A/ sl e g b . BRI . B
NSRS ST 23 U DA R A SR A R AIE PR /N sk
Wi WEFTRM], sz 20 BAL R R . IR
ISR MAEVETEY IR i A YRR R
WA, LA R B LR R W N ERAEA L
LT AR B I AR Bt ot i UR B, Bt
LAy S R v It 9 11 2 40 B 5 e i s st Je 25 )
AHIRO2 1T A, s B 47 A F ) TA s i
FIRP ARSI 2 g, B2 0 ARtk 5 R
HIRFERE S IEAH DG, FHtbnl WL 40 Mo/ 52 i TgA B
P TS PR /N Bk A0 RN 2R 1 R s B A E AR
M, JFalfee TeA B RAE KR REKER. K
I, AR R PRI F AT 1, A
HIN R IELE TgA B s 33F J (1) T RS

bk, AR RS S b i A
R, AFILAEAUHE TgA B SE 2 R0 E /NERE IR I K
A A B E ] . AR A 6 R 41
T 53 Ak (EMT) 95 A= ML 0 AR d B G b o P (1)
IR, AMTEE R EMT EACER G &K B E—
ANIEARNFE, RN IERE . S E 4L
A b R R R AR SRR T . DRttt — 28 T A EMT
BIRPERLE], 0T DR AR S0 1) 993 A BEATL ) A -4k
B CHERE 7y R B 1oy B . H 2008 4
T OCUESE R0 L) EMT B4 050, EMT 76 2 40 i 46



o5 12 3] *

B, 55 RRWBED TR W TgA SUF /ML MBI i S B0 M 15 11 1] 1279

Bl b B A B E 5 R AT — P i D11
BENAE R IG R B R, L R N B R A
W 5 A AH R R R B R IR, 38 Eh S TR A 5T 40 i 1)
b R A A AT R . AR A0 BRLE e B DR 2R R
R, FEREAE EMT K42, 240 fdnic & A RS 48
% H nephrin. podocin., Z0-1. P-cadherin Z&H
YU W ERER 2, 18] 78 F 4l bR i desmin, FSP-1,
collagenl.fibronectin®s&iA i, DA A 430
T HE A Snai TS 2 SC Bl (TLK) 2 1L 1Y
i LR 12 o o 1 T ARt ) 08P i R 2 NN
Hrv IEEES I LR AR I XA E X ok
Uh, LA EMT J2 A2 40 BB o A2 BEAL A H ) o
IR, RIS S TeAL X2 40 i EMT R & A2
T A e R AATT DG (R s

3 REHFESUEXRAGEES T DC-SIGN FRiA

HATIA R, LM EMT [k 4E R T &I
X I TgAL 7330 R A0 i, it 52 5 2 40 i
T A LA g% 17 15719 (LRI 3 0 o AN 5 T
EIRIER LIS, FTREIEATAE TgAL 43 F EEAE ] 2 41
M5 & EMT i #2. Wide HIV AHCHE S i,
ZWFFCUESE T A2 40 MO AE % B9 9 AL 1) i A
M, B 40 B S A ARk A 1 P R 98 005 25 55 BT
B NERIE . S35 2010 4F Mikulak 251200 g 564K
T, JEAHHAE HIV AR OGPE B rh n 2k Ja ps ot
J1 (DC) b5k IR AR S 43 F DC-SIGN, HAIESE DC-
STGNAE A 41 A BE N AL HT V=190 35 TS5 I HE A2 44 (1%
TR R gp 1 2088 8 & 5 LA 2 TAHAL I S0k
FERD) , I AREL TR 0 R 5 AT 2R DC A FERT
0 SRR B G e IR I AE L o A A TE S R G
W, GBI DC-STGN %5 C ke AE 245 & 50, wlsk
IR UR 95 JEUA — g ) A EL AR VE T . 2010
RT3k DC-SIGN 4r Tt A] 55 TgA K5
SRR LG, S5 R G By .
Sk, HE DRI AN B 2 40 0 b EMT 3R B 4 mT
FILDC-SIGN, HIw] 5555 A1 [m] SE0E 2 4 (IRFR 4>
TR ) 1 TgA DL A HIV-1 93 25 55 0 2 1 5 45
G, JFRTRERHE DC FEAH M S s T DR, EUbAE
filh b, B 7 A2 40 AR 4 27 PR EMT 45 ML
Bk, WAHERR M Bk TgA 4> 2R HIV-1 Ji 5
WId DC-SIGN HHAEH T4 inl fetk. %71
DC-SIGN HA MR 1) S 15 Thig, w4 240 i
FIEHHARN I VER, R EMT Y2 T 6E
T4 2 40 M AE SLA DL IR AL T 52 35 A
o, BRI T R 40 DC-S TGN [FIAHM L H Y

Tghl S MR 2 FIAFAERTRISC R, (EARAT IR
IS

4 DC-SIGN #EZIAT S BRAMpaH5

DC-SIGN (DC—-specific ICAM-3-grabbing non
integrin) £ CRUBHE 2 5 F UL o 1F N HAAHR
VUM Z AR FI R BE 73 7 DhRE I R AR e 37, DC—
STGN 7515 S50 o3 B R B 15 B R B 5 1) H 88 3 25
W, JEREXHE N Toll FESZAK, 7 DC i K 1 %
BN R IE SRR 222 R RL RO,
DC—S TGN ALA] 5 55 I A4 AH 5% 7 4 X 5% 4]
(PAMP) (¥ HIV-1 45 2 Bl I S AR ) sl o I 45 45
A3 SR AR B R e e e, i T I I
MMM PAMP (RG5> ICAM-2 454, b3
DC RAEITHFS MBS B 25602, HAE bl F v
SGEIE S T 4RI TCAM=3 TR A e 5 fih, 4%
DC 5HJUA T 41 Ml s T )5 #2200 ek
DC-STGN HEEN T DC SrhPhkidn i Az 4 i
SEAH TR, YRR R [ A G g5 R Y g R
[T RS, ik DO-SIGN A iR ). 41
LG B B ez 1F A7 Y 5 55 T e S0RE UM RE T A
o ML Ar T A ZE R sk R R B
gk, ERERA HEsER i G T o n s
25 A6 R C AR 2297, AT W] &5 45 2 PAMP B2 (4]
)2 M R AE ), LA S s A i 2 i 41
%, DC—STIGN 4>F AR URMAR g RE P, I b
R S ERE AR IIRE, HAE N KRR o T
FIAAE DC B PERI . JOREPES I S IE
REPATH, RAE T ATl ) 3 SR P2
VT LyasPOHRGE , bl H 220 F A S nl i 5
DC-SIGN 45 & ifii s N AR s KRG Yige, 2 R
FEPESBIR, IX N DC-STGN [ e o 45 1 FH k204
PBET A IE .

AR R4 2 4 I8 1) DC-STGN #7 2
REM AR IL, (RIS AR B /N L i i EMT 3Kk
DC-SIGN, JFFEARIBAIL T b5 54k 1)1
FBU S 2B HEDN L 41 BAE b OB AR R 25, LA
B/ NERBU e BE AR T S 2 B, RN AT RE
H EMT P LR A Esh 2 54, L4l RAEm
U B 44 R A B LR BRI D RE S, JEAE R B
HEE B R RN, BRSS T8 Nkt
S AL B AR B R e, BRI AT el R AR A &
B (0 5 /N kA A LA — AN AN W] R 1 o R
o BEAMEN D C friE B CEEREAEH M DC -
STGN, HEMIILAE A2 4 M 323k ] R [7) 1 4% DC A7)



1280

ALY

o 22 %

FEXT T BAT e Bl A . SREBERR DT
DC—STGN 75 ZhfE, A A BRI L AR 45 405 % TeA
B AR BL K ASBT IR AR AT R, tml el
LA B9 Sy T Tt 59 OB e s 22900,

(1]

(2]

(3]

(4]

(5]

(6]

(7]

(8]

9

[10]

(11]

(12]

[13]

(14]

[15]

[16]

(& £ 3 #
Donadio JV, Grande JP. IgA nephropathy. N Engl J Med,
2002, 347(10) : 738-48
Julian BA, Novak J. IgA nephropathy: an update. Curr Opin
Nephrol Hypertens, 2004, 13(2): 171-9
Allen A, Bailey EM, Barratt J, et al. Analysis of IgAl O—
Glycans in IgA nephropathy by fluorophore-assisted car—
bohydrate electrophoresis. JAmSoc Nephrol, 1999, 10(8) :
1763-71
Gastaldi D, Paradisi L, Baiocchi C, et al. Mass spectrometry
analysis of IgAl hinge region in patients with IgA
nephropathy. J Nephrol, 2007, 20(6) : 689-95
Tomino Y, OhmuroH, TakahashiY, et al. Binding capacity of
serum IgA to jacalin in patients with IgA nephropathy using
jacalin—coatedmicroplates. Nephron, 1995, 70(3) : 329-33
Moura IC, Arcos-FajardoM, SadakaC, et al. Glycosylation
and size of IgAl are essential for interactionwithmesangial
transferrin receptor in IgA nephropathy. JAmSoc Nephrol,
2004, 15(3) : 622-34
Oortwi jnBD, RoosA, Roylel, etal. Differential Glycosylation
of Polymeric and Monomeric IgA: A Possible Role in Glom—
erular Inflammation in IgA Nephropathy. J AmSoc Nephrol,
2006, 17(12) : 3529-39
Wiggins RC. The spectrumof podocytopathies: aunifying view
of glomerular diseases. Kidney Int, 2007, 71(12) : 1205-14
Barisoni L, Schnaper HW, Kopp JB. Advances in the biology
and genetics of thepodocytopathies: implications for diag-
nosis and therapy. Arch Pathol Lab Med, 2009, 133(2):
201-16
Kim YH, Goyal M, Kurnit D, et al. Podocyte depletion and
glomerulosclerosishave a direct relationship in the PAN-
treatedrat. Kidney Int, 2001, 60 (3) : 957-68
Ichikawa I, Ma J, Motojima M, et al. Podocyte damage
damages podocytes: autonomous vicious cycle that drives
local spread of glomerular sclerosis. Curr Opin Nephrol
Hypertens, 2005, 14(3) : 205-10
Lemley KV, Lafayette RA, SafaiM, et al. Podocytopenia and
disease severity in IgA nephropathy. Kidney Int, 2002, 61
(4) : 1475-85
Hama M, Yanagihara T, Kihara I. Cumulative excretion of
urinary podocytes reflects disease progression in IgA neph—
ropathy and Schénlein-Henoch purpura nephritis. Clin J Am
Soc Nephrol, 2007, 2(2) : 231-8
Thiery JP, Acloque H, HuangRY, etal. Epithelial-mesenchy—
mal transitions in development and disease. Cell, 2009, 139
(5): 871-90
LiY, TanX, DaiC, etal. Inhibitionof integrin—linked kinase
attenuatesrenal interstitial fibrosis. JAmSocNephrol, 2009,
20(9) : 1907-18
LiuYH. New insights intoepithelial-mesenchymal transition
in kidney fibrosis. J AmSoc Nephrol, 2010, 21(2): 21222

[17]

(18]

[19]

[20]

(21]

(22]

(23]

(24]

[25]

[26]

[27]

(28]

[29]

[30]

[31]

[32]

[33]

[34]

Wang C, LiuX, Ye Z, et al. Mesangial mediumwith IgAl from
IgA nephropathy inhibits nephrin expression in mouse
podocytes. Eur J Clin Invest, 2009, 39(7) : 561-7

Ye ZC, Wang C, TangY, et al. Serum IgAl frompatients with
IgA nephropathy up—regulates integrin—1inked kinase syn—
thesis and inhibits adhesive capacity inpodocytes through
indirect pathways. Clin Invest Med, 2009, 32 (1) : E20-7
HattoriM, AkiokaY, ChikamotoH, etal. Increase of Integrin—
linked kinase activity in cul tured podocytes upon stimula—
tion with plasma frompatients with recurrent FSGS. Am J
Transplant, 2008, 8(7) : 15506

Mikulak J, Teichbergs, AroraS, et al. DC—specific ICAM-
3-Grabbing Nonintegrinmediates internalization of HIV-1
into human podocytes. Am J Physiol Renal Physiol, 2010,
299 (3) : F664-73

Baumann J, Park CG, Mantis NJ. Recognition of secretory
IgA by DC-SIGN: Implications for immune surveillance in
the intestine. Immunol Lett, 2010, 131 (1) : 59-66

vanVliet SJ, Garcia—Vallejo JJ, vanKooykY. Dendriticcells
and C—type lectin receptors: coupling innate to adaptive
immune responses. Immunol Cell Biol, 2008, 86(7): 580-7
denDunnen J, GringhuisSI, Gei jtenbeek TB. Innate signaling
by the C—type lectin DC-SIGN dictates immune responses.
Cancer Immunol Immunother, 2009, 58(7): 1149-57
Svajger U, Anderluh M, JerasM, et al. C-type lectin DC—
SIGN: An adhesion, signallingandantigen—uptake molecule
that guidesdendriticcellsinimmnity. Cell Signal, 2010, 22
(10) : 1397-405

ZhouT, ChenY, Haol, et al. DC-SIGN and immunoregulation.
Cell Mol Immunol, 2006, 3(4): 279-83

Gringhuis SI, denDunnen J, LitjensM, et al. C—type lectin
DC-SIGNmodulates Tol1-1like receptor signaling via Raf-1
kinase—dependent acetylation of transcription factor NF—
kB. Immunity, 2007, 26(5): 605-16

Gluba A, Banach M, Hannam S, et al. The role of Toll-like
receptors inrenal diseases. Nat Rev Nephrol, 2010, 6(4) :
224-35

Erbacher A, GiesekeF, HandgretingerR, etal. Dendriticcells:
functional aspects of glycosylation and lectins. Hum
Immunol, 2009, 70(5) : 308-12

Tipping PG, Holdsworth SR. T cells in crescentic
glomerulonephritis. JAm Soc Nephrol, 2006, 17 (5) : 125363
IlyasR, WallisR, SoilleuxEJ, etal. High glucose disrupts
oligosaccharide recognition function via competitive
inhibition: Apotential mechanism for immune dysregulation
indiabetesmellitus. Immunobiology, 2010, doi:10. 1016/].
imbio. 2010. 06. 002

Zhou T, Li X, Zou J, et al. Effect of DC-SIGN on renal
tubulointerstitial fibrosisinnephritis. FrontBiosci, 2009, 14:
2935-43

Fri, JHIR, ZEE0E, 55 B a5 /N ) i
. AdklEE, 2010, 22(3) : 278-83

Aok, AR, JAIE. BF/NE b RN MR A O RO R
T TR, i, 2008, 30(6) : 716-20
Gluhovschi G, Gluhovschi C, Bob F, et al. Immune pro—
cesses at the level of the nephron. The immune system and
its compartmentalization. Centr Eur J Immunol, 2009, 34(3) :
192-206



