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The Study of Expression of I/TGAM in Lupus Nephritis Patients
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Abstract

Lupus nephritis (LN) is one of the most serious clinical manifestations of SLE, which increases morbidity

and mortality of LN patients. LN pathogenesis results from vascular inflammation of glomerulus. Many evidences
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showed ITGAM had a major role in SLE pathogenesis. The /TGAM gene encodes integrin alpha-M protein, which
is a member of integrin family. The /TGAM usually combines with integrin beta 2 chain to form a leukocyte-
specific integrin, alpha M beta 2 integrin ((XMB2). The (XMB2 integrin participates in both opsonization of
complement system and trans-endothelial migration of white blood cells into tissues inflammation. Furthermore, it
was found that the genetic polymorphism of /TGAM was significantly associated with risk of SLE in Europe and
Asian population. Therefore, the researcher hypothesized that the expression of /TGAM might correlate with LN
disease activities; the study of /TGAM expression on white blood cells and renal tissues of LN patients were
performed. The results showed the /7GAM mRNA level of active lupus nephritis was higher than inactive
LN.(p=0.021). Moreover, the ITGAM mRNA expression in renal tissues of LN patients was significantly higher,

compared with kidney tissues of living donors in kidney transplant.(p=0.001).

Keywords: gene expression, ITGAM gene, Lupus nephritis

1. unin

=

Tsn Systemic Lupus Erythematosus (SLE) o 15&1056 U ITGAM (Harley, et al., 2008) R Yang

I~ [ [ 1 a o Y] 4 o
11175119 autoimmune Tag lins1umisaiunan w uazaae lamanuduiusvesdu 116am fv
VA L2 v o A P ~ ' a A o ' '
auvglaudiraimisiledeiugassuuazduiadonl SLE Tunquilszamnsiuiierdelugesnanazngu
1 o 1 a a a 1 a o o 1
UNUINIINAUABNISNATsA nalnaisifanels Uszans Inewunatdddrumua rs1143679 &
o v v 7 v o v w o '
anmwlulaveslsa SLE felimsdnauvednans ANNFuNUTed Il Ted 1Ay iy SLE Malungy
A S a . .. a A Y ' '
IDATINNNLNA immune  complex - deposition Tu'la ﬂﬁ%ﬁlﬂﬂi%Ll”ﬂ61’1"’{86],1,!a@ﬂﬂ%lazﬂqnﬂizﬂﬂﬂﬁllﬂﬂ
Fanalminae1ms ladna dnvaznaneFanni A10A1 P-value = 0.021 1@y 4.1x10" (Yang, et al.,
a o @ @ U = dycv a < o ]
lafinausumwizdvlsalasniaugila (upus 2009) MsAREIHGINUANY AR MU rs1143683 VU
o U I { % o a 4 a
nephritis, LN) 812 ladniauludile SLE iiluTsah exon 21 a1 liRanslasunilasnsaeziiluain
A 1 a a a Ay o . I~ . % ° ' ~
¥93UNAINANVAAUNAVD 952 VU TANAU(Tsao, alanine Y valine Uuanen)i) Induudiumia 858 I
o v & @ o o w o '
2004) ANuduRUTog el Ted 1Ay iy SLE Welungu
= ) Y as A A o ' '
NNMIANIMIIRUFNITUAIIT genome- UszmnsIuiiordolugesnaaznquilszying Ine
wide association ¥4111A1TAUNIANVNAINHA1IVDA A18A1 P-value = 0.0037 tag 2.7x10" Mud19D(Kim-

o A1 gya 4 . o o ¢ 4. A .
guinelvinalsn SLE ¥earulvgwuanuduius Howard, et al., 2010) uazfu1aulanewyIn risk

9w [

pg1aliied1anyludu HLA deguinming lu Ty alleles 14 ITGAM NI rs1143683 (P= 0.022)

b

6p21.3 (P=1.71 x 10°) wenvnHisdunutuluiq 1Az rs1143679 (P=0.029) Hanuduiusludiof

v

A da o o 2] a A
HANIFUANUANUTUNUTND SLE nialugun

646



o

M3lszgInMIumInedesida Jsgdn) w&&& (RSU Research Conference 2012) Ui 10 ey 2555

S .. ] v
10U renal nephritis TuxiIudeIneae (Yang, et al.,
2009)

I A Ao a
ITGAM WudunImsuaatesnvodlsau
A

@

¥971 integrin alpha M W3039nnulu¥eves CD11b,

u

MACIA Ua¥CR3A  %4T11/5@U integrin alpha M
(cD11b) K1 Taeiuiy B, integrins (CD18) 1§lu

heterodimeric integrin alpha-M beta 2 (GMB2) H3oM

@

i} innuludovns macrophage-1 antigen (Mac-1),

CD11b/CDI8 30 complement receptor 3 (CR3)

(Faridi, et al., 2009) O[3, r{luTuanaifianudfgy

' o 9 A S I A o
ADNITNMIHUUINVD UL AALNUALADAUII 2 °1J§$ﬂ'l§ HU

o
A A Y @

Ao 1) MmiiNfeIveIfUIL U innate immune

' ° Y A g .
system LU M35i11idu adhesion molecule Tag

@

£ sl A o
OLMB2 FIUTANDDNUULBAALNALADAVIIVLIUND

{ A ° 4
ICAM-1 MoguuHIu93 endoterial cells, 11 1H14ad

Do

A A . . A o 9
INADUN (migration) DONUBNUADALDA 2) NHUIN

A v A
tneddeslussyuu complement f ®

o { .

GMB2(CD1 1b/CD18) Murhndu opsonin. receptor
YD1 inactivated complement component 3b (iC3b) m
TN 52N MY INTZUIUNS . phagocytosis

4

A a I =
vousaaud Iasvuaz luTudsd  n1sARNIAS

) Y =
ueraeeonv08y 7GAM Iudilie SLE - wudnil
a g 13 y ]
U51na mRNA mndulwaaduualnsvhanedlule
¥o3f1)20 (LN nazdanumsudaioonves ITGAM
4 Y k4 v 1
wnvulugwidoinizeinlavesdilie SLE 1ilo
4 ¥
nlSeuisuiuruiie lavesnuand (Davidson, et al.,
9y Qs: Ao 1 =2
2010) Mndoyanwuaniida lulinsdnyilaninis
uAA0BNYDY ITGAM szn319ngquiile LN Tuiden

S & v o = g A= =
uamuma”lﬂ agariulumsAnuInsal AN EINIS

]
~

uaA0eNY0BY ITGAM Tudeavodiliongu LN @
Y

F91A15AUTWNVNUBINITAIV UDNIINWUE

Seuneunisuaaseenyetduluruiide lavoa

k4 k4
e LN ifeuiusuie lavesauilna

647

v d
2. Jngilszasn
A =
1. 1WOANEINTUTAILONVDY [TGAM 1
< A VoY @ [y Aa
adeav1ivesnquiilie ladnaugilaniients
MiFuReURUeINI eI

1 Y
2. lﬁﬂﬁﬂ‘MﬂﬁLLﬁﬂ\m@ﬂ”UfJ\i ITGAM Tu%u

k4 Y Y
e lavedihelasniaugilaiiounudumilenuing

3. 35mInaasa

4 v A 9) 1 Y _ 1 = g

3.1 lﬂﬂ!cﬂﬂ1ﬁﬂﬂ!a@ﬂ@ﬂ?ﬁll"lﬂiﬂhﬂ'ﬁﬁﬂ‘kﬂ’]%ﬂ
é}‘ﬂ’m Lupus nephritis Ao é’ﬂmﬁﬁﬁﬂymg
aa A 9 a va :/l 1 9
NNAAUN uaz/m‘awamwmﬂg‘mmimxm 4 90

Fu4 T 11

Rheumatology criteria 3R UTanE MU lndniay

98 13 American College  of

OUsauluilaaniz > 300 un. a3y, Hiadonund
Y

=] Y s {
uaz/vsodatanav1dluilaany = 10 wad/nun

4
=< 9

A, 32AD creatinine TuideaiuIuIovay

=~

4! L% d‘ [ A Y d' o a o
50) FerananasnAadenduNeiIN1TITele 1y
¥4 v
20-47 Pauly gihednsanuTasimssuseudisiu
=1 a = C% =3
msanu1lasasuinluluguesy vaziinisiunn
v Ao o aa R
Joyandraynenatinvodile
=4 a Gl
3.2 MIANEIMIUTINUMIUAA®BNYBIBY ITGAM
¥ Fa
3.2.1 MIANA Total RNA 21N1ADALALFUIHD
=1 % ] A 1 Y ]
iudlediuaeadInngudilisnazngu
¥ 0
Adwau 3 wa. nasaniui lliluuenie butfy coat
° g oA A A ] .
mimsuandadeauainUuaauIfe red cell lysis
Y I = Y == o [
buffer 1AIAADAVIILAIINTINATA total RNA 210
[ o
Luﬂlﬁﬂﬂ"unﬁ’?ﬂ"]ﬁ RNeasy mini kit Uas@nNa total
Y Fa
RNA 91nBULiio 209 RNeasy mini kit Ha9910
afim RNA 1a21in lSannududuues RNA @9e

N394 spectrophotometer (NaNoDROP 1000) Tag



o

M3lszgInMIumInedesida Jsgdn) w&&& (RSU Research Conference 2012) Ui 10 ey 2555

o1feRuanTAlunsgandunaIves RNA finaty
g1anay 260 w1 TumasTag Ay, = 1= 40 pgul
322 a$a complementary DNA (cDNA) Hasla
USurmnisuanseenvesduianledleis
quantitative reverse-transcription polymerase chain
reaction (QRT-PCR)

Total RNA ANUIFUAY 250 ng/ul 7118010
fredrudeauaziutiola andaouiiu
complementary DNA (cDNA) ae1ou T reverse
transcriptase (company) 11871583 PCR master mix
éﬂﬂﬁzﬂ@ﬂﬁﬁﬂ 2xQuantiTech probe PCR , primer
forward:5’- CTCAGGATCTGGCATCAGC-3’, primer
reverse: 5’- CCTGGGAGAGAGCTTGGA-3’,
probe:5 FAM CCATAGCCAGCGGATAGCAGGC
3’TAMRA i RNase free  water ﬁ%\i Hnun 18
IuTnsans udauAu cDNA Mnfina1nudiedias 2
lulnsans vesupazAied19a3lu PCR master mix
whSadSnanisuantesnueduiiaulegie
Lﬂ?ﬂﬂ LightCycler® machine ‘ﬁﬁ 119% denature 95°c
0 sec, annealing/extension 60°c 1 min, 50 cycles /40 "¢
30 sec, 1 cycles niaNUARSAUgARE dHamMS
naaouilua crossing point 1¥1unsiiniizvideya
msuanseonvasduaulage i
3.23 MsAATIzHdeYya

aadq Y A = a
ananlylunisnaasy Ae msnlSeuiney

' ' A 9 VoA d A
IENINAURAY (means)ﬁllﬂﬂ"llm,lvﬁ 2 ﬂqnmﬂua’dﬁz

AoNU (two independent group) Iﬂﬂﬁﬁ’ay‘aﬁ”lﬁm
o Y aay .

My TlasldnsnaaouneanafIe unpaired t-test
ioedoyanldinisnszarenunlnd (Normal

distribution) %301¥N1INAABUNINADAAIY Mann-

1]
~

Whitney U ilodoyai latimsnszaronunlilnd

648

4. HaNINAaeY
9 2 '
4.1 Demographic ﬂlﬁ]ﬂ@ﬂ’m LN migo3nqu

Sruauvesdihe LN fifeimsdusy uas
91N1TAIU V1WA 19 1AL 12 AUAIN B9 WU
ﬁﬁﬁﬂﬂﬂtjullijﬁﬂ’NMMﬂﬁiNﬂNﬁﬁumﬁ 91¢ UaZA
serum creatinine HANAITULANAIIVDY A1 estimated
glomerular rate (¢GFR), urine protein creatinine index,
white blood cell, red blood cell tiag SLEDAI-2K GEAN

A o @

Tiednaneann aaaasly a1s1en 1

o

H v
Mmsahi 1 uaag demographic ﬂjﬂiélﬂlﬂ LN ‘ﬁﬁﬁ@ﬁﬂq&l

Patient characteristics Active LN Inactive LN
Gender (female:male) 18:1 12:0

Age (year) 31.21+2.11 33.50+1.72

Serum Creatinine (mg/dl) 1.04+0.11 0.79+0.05
eGFR (ml/min) 82.55+8.04 95.2847.27

Urine protein creatinine index 3.70+0.57 0.28+0.07
White blood cell (cell/mm’) 12424257 2.9220.61°
Red blood cell (cel/mm’) 60.26£16.13  1.75+0.52
SLEDAI-2K 12.00£1.02 0.00i0.00‘

o '

JoiyauaninimeanSEM, *Aolisdfgnieadana P < 0.05
42 msulseuevdSuiansuaaieenuedy
Y
ITGAM ¥0angquii)1e LN aeangy
= = a
nslSeuevlSuvianmsuanioonved

[TGAM #1835 qRT-PCR W13 Tuidiaideaviives

R ~ o A A (a A
ﬂquaﬂ')ﬂuﬂ']ﬂ']iﬂuiﬂnﬂiu']mﬂqillﬁﬂ\jﬂﬂﬂ‘ﬂqq

' A Aa ' a
ﬂ’J1ﬂq&J@‘ﬂ’Jﬂ‘ﬂuﬂ1ﬂ1i’dﬂ‘U (p:0021) DYINY

' 4
HodAgnada daaaslugln 1 uenviniinguy

=

Aavede1dulTouioulsinanmsnansves 1TGAM

v P '
a A 5

a A A 4 Y 1 d'
ﬁlﬂm%u!uﬂ“lﬂﬂhﬂ'}iﬂmﬁﬂﬂ1ﬂ@ﬂ’38’1/'m€]1ﬂ15

ot

k4 k4 k4 ¥

o Aa = Y A a ya A 9 1 ~
fusuifeunuzwite ladnalasldmuienindien

= ' ' a ~
LﬂﬁﬂuﬂWﬂhl@’l wu Ysuamsuaadoanvedau



o

M3lszgInMIumInedesida Jsgdn) w&&& (RSU Research Conference 2012) Ui 10 ey 2555

ITGAM TM3uaad0enNuINNI10d 1 lTsd1AyNI

1 v Y
aa A A

aaaiameusuruite lan ldsuaindilrennasy

U

ae'la (p=0.001) daaaslugili 2 nquiidedan i
a 1<
USuamsuaniesnvesdu 1764 luiiaaeaudi

v o do ! o o
ANVUANNUTNY SLEDAI-2K ﬁ]ﬂ1ﬂﬁuﬂﬁ1ﬂﬂlu1m\1

90 (R’=0.429, P = 0.016)

1.00

0.759

0.50

0.254

0.00

-0.257

inactive (N=12)

Relative expression of ITGAM mRNA (log expression)

Active (N=19)
= @ =) S A
gﬂmwn 1 38AUMITUTAIDDNUDIYU ITGAMMmmaamna
oYy da o A Yy Ay oA o a
"]JENﬂQuﬂlﬂ]ﬂﬂﬂﬂ'lﬂ'ﬁﬂ'lﬁﬂlmzfﬂﬂ'JfJ‘I/'I‘llIlIEJ'lﬂ'liﬂ']Li‘]J"]JEN

ladnavgila

1.25-

0.754

T

0.259

-0.254

s —
-0.75 T T
Lupus nephritis (N=13)

Relative expression of ITGAM mRNA (log expression)

Kkidney transplant (N=10)

2 o ~ LAy da
gﬂmwn 2 FEAUMITLAANDDNUDIYU ITGAMGluG]J'uLuﬂllﬂﬂll
o 9 A o A ~ o 2 & a
ﬂﬁﬂﬂlﬁ‘iﬁnﬂ@ﬂ’JfJ‘I/]iJmﬂﬁﬂHi‘UmEmﬂﬂ%ulu@‘lﬂﬂl@\iﬂﬂﬂ

v ¥ v v
Tae I&5uFmilornnndilennlaoune

5. mseddsiena
=4 [ a d' =~
ANTANHIGAH UL NN DA INN 1ol

anwsumenulsaladnigugiaieinnaainaiu

649

o

a a ay o Iy Y
Aatlnavesszuugiiquiu M lvinisnszdu B cells
I o T Y a 3 .
clone U110 nolMIAANITAS14 autoreactive
. ' . =2 o q¥Ya o
antibody 99 self antigen v lvinansnedives
k4
immune complex TunszuaTavialuiiae’la s2ums
inan1s¥nii 19N 15guY Y09 polymorphonuclear
= dyl @
cell Tu'la(Tsao, 2004) MsdAnwIfGIva VA YU
ANNAIR YD ITGAM AoNe R niaveelsnla
enadugila TasnusgaunIsuaaIeanyeIdy
< 2 X \
ImGaM  galwfiadeaviuazduiie lavedile
dy 9 = v A
UBNIINUILAUNILAAIDONVOIIY ITGAM 841

o

aANnuduiusiuwanaainvesdiliodndrona

4
@

FartuNIsanI0onUeIoY I7GAM 0191111114151

biomarker Y04 150 ladniarugilanel1d

6. unagy
MIANYITZAUMIUAAIOBNVOIDY [TGAM
Tunquiiheladmaugdaniomssusuiiondy

4 PR Y 2
pmsasuuazuiie lavesdihe lasniaugafiou

aa

o 2 & dyye Y A A ' v
ﬂ‘]JG]fulu@ﬂhlﬂiﬂﬂ']ﬂaﬂ')ﬂﬂlﬂﬁﬂuﬂ’]ﬂqﬂﬂﬂ]ﬂ?

J < A U 9 1 Aa
qRT-PCR WUMNM °lummaammnqu@ﬂammmmi

]
~ 1 1

fusvidsamsuanieeniaaniingy

@ q

SIRERIEY

e

o w a

21MIAIUoI N NTId AN INEDA (p=0.021) L1AZNS

t]

~ a S & da
UAAIDNVONYU ITGAM “lumnmﬁvuma“lwumﬁ

a

o 9 1 A ° = @
ﬂﬂlﬁﬂﬂ1ﬂ@ﬂﬂﬂﬂﬂﬂ1ﬂ1ﬁﬂ1liﬂMﬁ%ﬂ‘ﬂfﬂiuﬁﬂ\i@@ﬂ

1]
~

A4 4 o 2 & Yo Y A A
lWll"llulllf]l‘VIfJ‘]Jﬂ‘]JG]ﬂJluf]ul(ﬂmulﬂiﬂﬂ']ﬂaﬂﬂﬂ‘ﬂlﬂﬁfJu

@

oo laedrelivedidgnieana (p=0.001)



o

M3lszgInMIumInedesida Jsgdn) w&&& (RSU Research Conference 2012) Ui 10 ey 2555

AsimMsany Ny Tasdamuszauns
=S 91 [ [
HAAIDONUDIY ITGAM Tufirendimsinyiuay

auanusumzae lsnladniaugilanio’la

7. fedanssulszma

k4
@ @ @ L4

Uil ldsumsamivayunngmasns el

w¥1INeIde (MUl iianisivegila,

U

AU
J I o 4 J
UNNEAIAAT uasguIITonUSUNNIAITAS
4 a @ @
PNAININUNIINGIGI(CHULA MRC) Nuaivayy
NuITesyaraunanlay Uwnsdnsy 2554
o Aw aa < a
di3tevevouguuatan 1inyezma uaz

a A A 2 o ' = <
‘Ll'Nﬁ'l'J“]ﬁlﬂ'l Wﬁllﬂuﬂ%’?ﬂlﬂﬂ@l')ﬂﬂ'miuﬂ'ﬁﬁﬂ‘kl']u

8. 19NA1391909

Davidson, Anne. (2010-2011). Functional significance
of an /ITGAM polymorphism in SLE. “NIH
grants submitted”

Faridi, M. H., Maiguel, D., Barth, C. J., Stoub, D.,

Day, R., Schurer, S., et al. (2009).

Identification  of novel agonists of the

integrin CD11b/CD18. Bioorg Med Chem
Lett, 19(24), 6902-6906.

Harley, J. B., Alarcon-Riquelme, M. E., Criswell, L.
A., Jacob, C. O., Kimberly, R. P., Moser, K.
L., et al. (2008). Genome-wide association
scan in women with

systemic lupus

erythematosus  identifies  susceptibility

variants in ITGAM, PXK, KIAA1542 and

other loci. Nat Genet, 40(2), 204-210.

650

Kim-Howard, X., Maiti, A. K., Anaya, J. M., Bruner,
G. R., Brown, E., Merrill, J. T., et al. (2010).
ITGAM  coding  variant  (rs1143679)
influences the risk of renal disease, discoid
rash and immunological manifestations in
patients with systemic lupus erythematosus
with European ancestry..Ann Rheum Dis,
69(7), 1329-1332.

Tsao, B. P. (2004). Update on human systemic lupus

erythematosus . genetics. Curr  Opin

Rheumatol, 16(5), 513-521.

Yang, W., Zhao, M., Hirankarn, N., Lau, C. S., Mok,
C. C., Chan, T. M,, et al. (2009). ITGAM is
associated with disease susceptibility and
renal  nephritis of  systemic  lupus

erythematosus in Hong Kong Chinese and

Thai. Hum Mol Genet, 18(11), 2063-2070.





