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Figure2 The gene chip analysis in IMAAV. Clustering of 74 genes significantly decreased or increased (>1.5 fold) at day 7 in

patients with remission after treatment.
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A LU7ZBIE 21, MPO-ANCARBHINE 2 O REH
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Leyden crystal protein (CLC)CdH -7z, CLCIZF & LT
IFRRERIC & SN2 5 WK TH Y, PURAIEH R
e, M sl % s 5 2 LR Mg &M% T
SR EDHMENTVEY, Zofl, EAIZ) AR
7y 7 ENIzdEfE 121, interferon-induced protein with
tetratricopeptide repeats (IFIT) family|2 &3 % & {5125,

CC chemokine receptors (CCRs)®, tumor necrosis factor-
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Tablel Listof 74 genessignificantly decreased or increased (>1.5 fold) in MPO-ANCA-associated vasculitis patients with

remission after treatment

No. Officia full name ofiicia Expression Fold p-value Genesfor LDA
symbol
1 Charcot-Leyden crystal protein CLC Decrease  0.174 0.00182 O
2 interferon-induced protein with tetratricopeptide repeats 1 IFIT1 Decrease  0.115 0.00671 O
3 interferon-induced protein with tetratricopeptide repeats 3 1FIT3 Decrease  0.302 0.00757 O
4 chemokine (C-C motif) receptor 3 CCR3 Decrease  0.339 0.00757 O
5 hect domainand RLD 5 HERC5 Decrease  0.375 0.00757 O
nerve growth factor receptor (TNFRSF16)
6 associated protein 1 NGFRAP1  Decrease  0.520 0.00757 O
7 tumor necrosis factor (ligand) superfamily, member 10 TNFSF10 Decrease  0.555 0.00757 O
8 fibrinogen-like 2 FGL2 Decrease  0.631  0.00757 O
myxovirus (influenza virus) resistance 1,
10 interferon-inducible protein p78 (mouse) MX1 Decrease  0.337 0.00765 O
11 chemokine (C-C motif) receptor 1 CCR1 Decrease  0.372 0.00765 O
egf-like module containing,
2 e n-like, hormone receptor-like 1 EMR1 Decreese  0.380 0.00867 O
13 XIAP associated factor-1 Decrease  0.473  0.00867 O
14 2'-5-oligoadenylate synthetase-like OASL Decrease 0558  0.01080 O
15 2',5-oligoadenylate synthetase 1, 40/46kDa OAS1 Decrease  0.365  0.01300 O
interferon-induced protein
16 \ith tetratri copentide repeats 5 IFITS Decrease  0.449  0.01300 O
17 WD repeat and SOCS box-containing 2 WSB2 Decrease  0.655 0.01300 O
18 freefatty acid receptor 2 FFAR2 Decrease  0.486 0.01420 O
20 1SG15 ubiquitin-like modifier 1SG15 Decrease  0.374 0.01470 O
21 histonecluster 1, H3h HISTIH3H Decrease  0.489 0.01470 O
24 interferon, apha-inducible protein 6 IFI6 Decrease  0.352 0.01500 O
25 cathepsinL1 CTSL1 Decrease  0.624 0.01500 O
guanylate binding protein 1,
27 ihterferon-inducibl e 67kDa GBP1 Decrease  0.528 0.01910 O
28 interferon regulatory factor 7 IRF7 Decrease  0.588 0.01910 O
30 histone cluster 2, H2be HIST2H2BE Decrease  0.645 0.02050 O
31 interferon induced with helicase C domain 1 IFIH1 Decrease  0.485 0.02080 O
33 monocyte to macrophage differentiation-associated MMD Decrease  0.594 0.02270 O
34 CD36 molecule (thrombospondin receptor) CD36 Decrease  0.448 0.02590 O
35 metallothionein 2A MT2A Decrease  0.496  0.02590 O
proteasome (prosome, macropain) subunit,
36 betatype, 9 (large multifunctional peptidase 2) PSMB9 Decrease  0.605 0.025%0 O
38 phospholipid scramblase 1 PLSCR1 Decrease  0.497 0.02830 O
39 2-5'-oligoadenylate synthetase 2, 69/71kDa OAS2 Decrease  0.530 0.02910 O
eukaryotic trandation
40 | itiafion factor 2-alpha kinase 2 EIF2AK2 Decrease  0.585 0.02910 O
41 lymphotoxin beta (TNF superfamily, member 3) LTB Decrease  0.623 0.02910 O
membrane-spanning 4-domains,
42 gubfamily A, member 4 MS4A4A  Decrease  0.315  0.03100 O
43 adrenomedullin ADM Decrease  0.468 0.03100 O
44 2'-5-oligoadenylate synthetase 3, 100kDa OAS3 Decrease 0478  0.03100 O
45 SLAM family member 7 SLAMF7 Decrease  0.517 0.03100
46 DEAD (Asp-Glu-Ala-Asp) box polypeptide 58 DDX58 Decrease  0.555 0.03100
47 guanine nucleotide binding protein GNG11 Decrease  0.558 0.03100

(G protein), gamma 11
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48 TSC22 domain family, member 1

49 histone cluster 1, H2bd

50 interferon induced transmembrane protein 3 (1-8U)
51 ubiquitin-conjugating enzyme E2L 6

52 H2B histone family, member S

53 catalase

SCO cytochrome oxidase deficient
homolog 2 (yeast)

proteasome (prosome, macropain)
activator subunit 2 (PA28 beta)

signal transducer and activator of
transcription 1, 91kDa

methylenetetrahydrofol ate
59 dehydrogenase (NADP+ dependent) 2,
methenyltetrahydrofolate cyclohydrolase

61 metallothionein 1X
62 transforming growth factor, alpha
63 G protein-coupled receptor 109B
64 histone cluster 1, H3d
65 interferon-induced protein 44-like
67 coagulation factor X111, Al polypeptide
71 chemokine (C-X3-C motif) receptor 1
72 Fcfragment of 1gG, high affinity 1a, receptor (CD64)
73 interleukin 1, beta
74 arrestin, beta 1
9 ADAM metallopeptidase domain 28

carcinoembryonic antigen-related
cell adhesion molecule 8

22 collagen, type IX, alpha 2

23 defensin, apha4, corticostatin

26 lactotransferrin

29 Sec23 homolog B (S. cerevisiae)

32 V-set and immunoglobulin domain containing 4
37 defensin, aphal

55 CD163 molecule

57 RUN domain containing 3A (also known as RPIP8)
60 cathelicidin antimicrobial peptide

66 lipocalin 2 (oncogene 24p3)

68 histone deacetylase 9

69 CD24 molecule

70 interleukin 1 receptor, typell

56

58

19

TSC22D1  Decreasse 0587  0.03100
HISTIH2BD Decrease 0.620  0.03100
IFITM3 Decrease  0.624  0.03100
UBE2L6 Decrease  0.634  0.03100
H2BFS Decrease  0.636  0.03100
CAT Decrease  0.640  0.03100
SCO2 Decrease  0.644  0.03100
PSME2 Decrease  0.666  0.03670
STAT1 Decrease  0.648  0.03730
MTHFD2  Decrease 0.653  0.03730
MT1X Decrease 0576  0.03790
TGFA Decrease  0.662  0.03800
GPR109B  Decrease 0.530  0.03910
HISTIH3D Decrease 0.622  0.03910
IF144L Decrease  0.234  0.04080
F13A1 Decrease  0.544 0.04300
CX3CR1 Decrease  0.597  0.04470
FCGR1A Decrease  0.470  0.04480
IL1B Decrease  0.624  0.04740
ARRB1 Decrease  0.666  0.04740
ADAM28  Increasse  2.825  0.00757 O
CEACAMS8 Increase  4.854  0.01420 O
COL9A2 Increase  1.883  0.01470 O
DEFA4 Increase  4.098  0.01470 O
LTF Increase  3.401  0.01500 O
SEC23B Increase 1621  0.01910 O
VSIG4 Increase 2463  0.02130 O
DEFA1 Increase  2.849  0.02590 O
CD163 Increase 1795  0.03330
RUNDC3A Increase  2.016  0.03710
CAMP Increase 1961  0.03730
LCN2 Increase  2.326  0.04080
HDAC9 Increase  1.621  0.04300
CD24 Increase 2237 0.04300
ILIR2 Increase 2320  0.04300

related apoptosis-inducing ligand (TRAIL)*¥7% &A% &
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72 ?iZa disintegrin and metalloproteinase (ADAM) 28T

48

o720 ADAM28IZ) > 7 EkIZFE B9 A metalloprotease
T FFOTTTHY, adpLeadp?e DA Y5 71) v
SFTAREA L, CD23%insulin-like growth factor binding
protein-3% YW 4 2451 & L CTHIS N TV B, /2,

P-selectin glycoprotein ligand-1 (PSGL-1)&#5A L, HII
Bk & MAENE MO 2R T 5 Z LGS Tw

WREF5% Vol. 49, 2009



fE W 34
& 3 1 4 __ [} _— Le=m
EmEsc=c-=nESECEC=N =
-— ] - ﬂ_
ER_===_E=R=N_ =
= E-- ot - - ]
! = ~E=SRE =
!=='V 8 H B ==
- - - L] L} -
SEES=E=sS=g B
SE=== —==§_!, ==
-— HE = - —
T 1 | - e [}
= — —] == L ] F
B e R e e o o o A e =1
| = == -
L} — = Iy -_— -
Charcot- £ l!;= _IE=EI"‘ —
loen | SESEE | BE=== g
— —1 =y =
ol | P EENSESESNSSEEEE =
—-§== —= i e ——— u_—-:
= — EE- E:"-I
B L.
EETEE -
16 cases with remission 2 cases with
CMV infection

Figure3 The LDA anaysisin IMAAV. Altered expression of 44 genes in patients
with remission (16 cases) and with CMV infection (2 cases) after treatment.
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Table2 List of most valuable genes for prognostic prediction of patients with
MPO-ANCA-associated vasculitis after treatment

No. Official full name Officia symbol
1 Charcot-Leyden crystal protein CLC
2 interferon-induced protein with tetratricopeptide repeats 1 IFIT1
4 chemokine (C-C motif) receptor 3 CCR3
9 ADAM metallopeptidase domain 28 ADAM28
12 egf-like module containing, mucin-like, hormone receptor-like1 EMR1
14 2'-5'-oligoadenylate synthetase-like OASL
16 interferon-induced protein with tetratricopeptide repeats 5 IFITS
18 freefatty acid receptor 2 FFAR2
19 carcinoembryonic antigen-related cell adhesion molecule 8 CEACAMS8
21 histonecluster 1, H3h HIST1H3H
22 collagen, type IX, apha2 COL9A2
25 cathepsinL1 CTSL1
30 histone cluster 2, H2be HIST2H2BE
39 2'-5-oligoadenylate synthetase 2, 69/71kDa OAS2
41 lymphotoxin beta (TNF superfamily, member 3) LTB
43 adrenomedullin ADM

r=0977
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_ Prediction of prognosis
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Figure4 Prediction of prognosis according to the 16 genes se-
lected by the multiple regression analysis.
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Prognostic Prediction of MPO-ANCA-associated Vasculitis: Transcriptomic
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To detect genes closely related to the pathophysiology of MPO-ANCA-associated vasculitis, comprehensive gene
expression profiles were analyzed using peripheral blood samples obtained from 45 patients before and 7 days after the
gtart of treatment. Initially, 40 samples from 20 patients were analyzed using Affimetrix Human Genome Focus Array
equipped with 8,797 genes. In 13 patients with remission, expressions of 74 genes were significantly decreased or increased
after the treatment. Genes decreased by the treatment included 59 genes that may relate to progression of the disease. They
included genes categorized as “cell-cell interaction” and “host-pathogen interaction”. Among them, the gene with the low-
est P value was CLC gene, which encodes Charcot-Leyden crystal protein. Genes increased by the treatment included 15
genes that may relate to improvement of the disease. They included genes categorized as “defense immunity protein activ-
ity” and “host-pathogen interaction’. Among them, the gene with the lowest P value was a disintegrin and metalloprotease
(ADAM) 28. Next, 50 samples from 25 patients were analyzed using TagMan low density array (LDA) equipped with 44
genes selected from the gene chip analysis. In 16 patients with remission, LDA analysis reproduced the data obtained in the
gene chip analysis. Although similar profiles were also observed in the remaining 9 cases with complications, some differ-
ences could be indicated in the samples from patients with cytomegalovirus infection. Further investigations are needed to
clarify the relation between the gene profiles and the complications. To select the most valuable genes for the prediction of
prognosis, a multiple regression analysis was conducted. Finally, 16 genes were listed as candidates that efficiently predict
the responsiveness to therapeutic drugs and the prognosis of patients with MPO-ANCA-associated vasculitis.

(3 Jpn Coll Angiol, 2009, 49: 45-51)
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