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Figure legends

Fig. 1. The pathways, diseases, and pathological events relevant to 232 miRNA targetome
networks. Among 1,223 human miRNAs examined, Diana-microT 3.0 identified the set of
reliable targets from 273 miRNAs. Among them, KeyMolnet extracted molecular networks
from 232 miRNAs. The generated network was compared side by side with human canonical
networks of the KeyMolnet library, composed of 430 pathways, 885 diseases, and 208
pathological events to identify the canonical network showing the most statistically significant
contribution to the extracted network. After top three pathways, diseases, and pathological
events were individually totalized, the cumulated numbers of top 10 of (a) pathway, (b) disease,
and (c) pathological event categories are expressed as a bar graph. The figure is cited from our

recent study (Satoh and Tabunoki 2011).

Fig. 2. Molecular network of miR-15a targetome. By the neighboring network-search
algorithm, KeyMolnet illustrated a highly complex network of miR-15a targetome, which has
the most statistically significant relationship with the pathway of ‘transcriptional regulation by
myb’. Red nodes represent miR-15a direct target molecules predicted by Diana-microT 3.0,
whereas white nodes exhibit additional nodes extracted automatically from the core contents of
KeyMolnet to establish molecular connections. The molecular relation is indicated by solid line
with arrow (direct binding or activation), solid line with arrow and stop (direct inactivation),
solid line without arrow (complex formation), dash line with arrow (transcriptional activation),
and dash line with arrow and stop (transcriptional repression). The transcription factor myb is
highlighted by a blue circle. The figure is cited from our recent study (Satoh and Tabunoki

2011).

Fig. 3. Molecular network of miR-106b targetome. By the neighboring network-search

algorithm, KeyMolnet illustrated a highly complex network of miR-106b targetome, which has

the most statistically significant relationship with the pathway of ‘transcriptional regulation by
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Rb/E2F’. Red nodes represent miR-106b direct target molecules predicted by Diana-microT 3.0,
whereas white nodes exhibit additional nodes extracted automatically from the core contents of
KeyMolnet to establish molecular connections. The molecular relation is indicated by solid line
with arrow (direct binding or activation), solid line with arrow and stop (direct inactivation),
solid line without arrow (complex formation), dash line with arrow (transcriptional activation),
and dash line with arrow and stop (transcriptional repression). The transcription factor E2F
family is highlighted by a blue circle. The figure is cited from our recent study (Satoh and

Tabunoki 2011).

Fig. 4. Molecular network of miR-200b targetome. By the neighboring network-search
aigorithm, KeyMolnet illustrated a highly complex network of miR-200b targetome, which has
the third-rank significant relationship with the pathway of ‘transcriptional regulation by ZEB’.
Red nodes represent miR-200b direct target molecules predicted by Diana-microT 3.0, whereas
white nodes exhibit additional nodes extracted automatically from the core contents of
KeyMolnet to establish molecular connections. The molecular relation is indicated by solid line
with arrow (direct binding or activation), solid line with arrow and stop (direct inactivation),
solid line without arrow (complex formation), dash line with arrow (transcriptional activation),
and dash line with arrow and stop (transcriptional repression). The transcription factors ZEB1

and ZEB2 are highlighted by a blue circle.
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Table 1. Large-Scale Human MicroRNA Targetome Networks

Molecules
Number Top
In
MicreRNA of Top Pathway Score p-Value Top Disease Score p-Value Pathological Score p-Yalue
KeyMolnet
Targels Event
Networks
Transcriptional
hsa-let-Ta 244 1022 593 2.69E-179 Viral myocarditis 3 1.21E-34 Cancer 206 1.31E-62
regulation by ps3
Transcriptional
hsa-tet-Th 242 1016 594 1L83E-179 Vieal myocarditis 113 9.32E-35 Cancer 206 7.66E-63
regulation by p53
Transcriptional
hsa-let-Tc 243 1020 593 2.49E-179 Viral myocarditis 13 L11E-34 Cancer 206 1.10E-62
regulation by p53
Transeriptional Chronic
hsa-let-7d 145 885 regulation by 836 2.18E-252 myelogenous 72 1.95E-22 Cancer 130 9.68E-40
RB/E2F leukemia
Transcriptional
hsa-let-Te 236 1111 575 8.90E-174 Viral myocarditis 116 1.20E-35 Cancer 175 1.86E-53
regulation by p53
Transcriptional
hsa-let-71 244 1022 593 2.69E-179 Viral myocarditis 113 1L21E-34 Cancer 206 L31E-62
regulation by p53
Transeriptional
hsa-let-Tg 245 1022 593 2.69E-179 Viral myocarditis 113 121E-34 Cancer 206 1.31E-62
regulation by p53
Transeriptional
hsa-let-Ti 245 1022 593 2.69E-179 Viral myocarditis 13 1.21E-34 Cancer 206 1.31E-62
regulation by p53
Transcriptional
Hepatocellular
hsa-miR-9 352 1118 regulation by 340 5.28E-103 2 1L69E-22 Cancer 171 3.50E-52
carcinoma
PPAR2
Transeriptional Chronie
hsa-miR-17 195 961 regulation by 97t 3.27E-293 myelogenous 92 2.83E-28 Cancer 18t 3.58E-55
RB/E2F leukemia
Transcriptional Chronic
hsa-miR-19a 226 1094 regulation by 760 2.106-229 myelogenous 13 1.26E-34 Cancer 253 7.04E-77
RB/E2F leukemia
Transcriptionad Chronic
hsa-miR-19h 225 1094 regulation by 760 2.10E-229 myelogenous 113 1.26E-34 Cancer 253 7.04E-77
RB/E2F leukemia
Transcriptional Chronic
hsa-miR-20a 165 1038 regulation by 856 L64E-258 myelogenous 87 6.09E-27 Cancer 85 3.33E-26
RB/E2F leukemia
“Transeriptionaf Chronic
hsa-miR-20h 198 981 regulation by 962 2.35E-290 myelogenous 98 3.39E-30 Cancer 183 6.98E-56
RB/E2F teukemia
Transcriptional Chronic
hsa-miR-26a 148 672 regulation hy 919 LT6E-277 myelogenous 107 6.15E-33 Cancer 181 3.20E-55
RB/E2F feukemia
Transcriptional Chronie
hsa-miR-26h 148 672 regulation by 919 1.76E-277 myelogenous 107 6.15E-33 Canecer 181 3.20E-55
RB/E2F leukemia
Franscriptional Chronic
hsa-miR-2Tn 229 1192 regulation by 1022 2.23E-308 myelogenous 95 LIGE-29 Cancer 194 3.05E-59
CREB feukemia
Transcriptional Chronic
hsa-miR-27h 261 1337 regulation by 1022 2.23E-308 myelogenous 9 4.51E-29 Cancer b231 4.11E-64
CREB leukemla
Transcriptionat
regulation by
hsa-miR-29a 119 543 430 4.36E-130 Glioms 85 3.46E-26 Cancer 139 L41E-42
Ets-domain
family
Transcriptional
regulation by
hsa-miR-29h s 578 422 LISE-127 Glioma 82 1.558-25 Cancer 146 LA4E-44

Ets-domain

Tamily
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“Transeriptional

regulation by

hsa-miR-29¢ 1s 543 430 4.36E-130 Glioma 85 346E-26 Cancer 139 1.41E-42
Ets-domain
family
Transcriptional Chronic
hsa-miR-301 455 1494 regulation by 771 9.43E-235 myelogenous 86 1.11E-26 Cancer 195 2.39E-59
RB/E2F leukemia
‘Franscriptional Chrosic
hsa-miR-30b 455 1480 vegulation by 181 1.08E-235 myelogenous 87 1.01E-27 Cancer 188 1.92E-57
RB/E2F leukemia )
Transeriptional Clironic
hsa-miR-30¢ 454 1495 regulation by 718 6.13E-235 myelogenous 86 L.15E-26 Canecer 191 ¢ 3.63E-58
RB/E2F feukemia
Transeriptional Chronle
hsa-miR-30d 452 1491 regulation by 7718 7.28E-235 myelogenous 86 1.01E-26 Cancer 195 1.96E-59
RB/E2F leukemia
Transeriptional Chronic
hsa-miR-30¢ 455 1481 regulation hy 780 1.29E-235 myelogenous 87 7.256-27 Cancer 188 2.05E-57
RB/E2F feukemln
Transcriptional
hsa-miR-32 261 9205 regulation hy 842 2.74E-254 Gastric cancer 80 8.85E-25 Cancer 157 4.19E-48
RB/E2F
Transeriptionnl Epithelial-mes
bsa-miR-922 219 642 regulation by 335 1.51E-101 Viral myocarditis 59 1.62E-18 enchymal 83 7.76E-26
MEF2 transition
Transcriptlonal
hse-miR-92h 258 701 vegulation by 328 L59E-99 Viral myocarditls 60 1.23E-18 Cancer 94 3.97E-29
MEF2
Transcriptional Chronic
hsa-miR-93 195 958 regulntion hy 972 2.37E-293 myelogenous 92 2A4TE-28 Cancer 181 2.77E-55
RB/E2F leukemin
Transeriptionnl
regulation by
hsa-miR-96 142 688 407 3.42E-123 Viral myocarditis 36 LOGE-11 Cancer 106 1.37E-32
Ets-domals
family
‘Transeriptional
hsa-miR-98 162 671 regulation hy 549 4.73E-166 Viral myocardiis 85 2.66E-26 Cancer 126 1.42E-38
Myh
‘Transcviptional
Hepatocellular
hsa-miR-101 188 806 regulation by 492 1.10E-148 70 6.40E-22 Cancer 127 4.26E-39
carcinoma
AP-1
Transcriptional Chronic
hsa-miR-106h 164 1028 regulation by 854 7.21E-258 myelogenous 87 5.48E-27 Cancer 85 2.93E-26
Jeukemin
Transeriptional Chronic
hsa-miR-124 285 1346 regulation by 756 3.57E-228 myelogenous 83 9.34E-26 Cancer 185 1,90E-56
RB/E2F feukemin
Transeriptional Adult T cell
hsa-miR-137 288 941 reguln(l’rm hy 339 119E-102 ‘Iymphomu/leuke 66 130E-20 Cancer 179 1.00E-54
MITF family min
Transeriptional Chronic
hsa-miR-147 199 867 vegulation by 805 4.06E-243 myelogenous 113 6.60E-35 Cancer 132 2.57TE-40
RB/E2F leukemia
Transeriptional
Multiple
hsa-miR-153 154 1019 regulation by 507 2.35E-153 60 6.44E-19 Cancer 174 4.31E-53
myeloma .
Myb
‘Transcriptional
Hepatoceilular
hsa-miR-218 155 830 regulation by 344 2.28E-104 69 1.63E-21 Cancer 136 1.52E-41
carcinoma
AP-1
Transeriptional Chronic
hsa-miR-372 101 562 regulation by 1022 2.23E-308 myelogenous 85 1.90E-26 Cancer 144 2.75E-44

RB/E2F

leukemia
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Transcriptional Chraonic

hsa-miR-429 123 634 regulation by 918 2.45E-277 myelogenous 76 1.71E-23 Cancer 130 5.28E-40
RB/E2F Teukemia
Transcriptional
regulation by Rheumatoid

hsa-miR-495 156 601 431 2.14E-130 7 5.90E-24 Adipogenesis 79 1L32E-24
Ets-domain arthritis
famity
Transcriptional
regulation by

hsa-miR-506 394 1536 317 4.69E-96 Viral myocarditis 99 1.73E-30 Cancer 172 1.43E-52
Ets-demain
family
Transeriptional Chrenic

hsa-miR-519a 281 1256 regulation by 811 5.32E-245 myelogenous 106 1.34E-32 Cancer 220 8.03E-67
RB/E2F leukemia
Traascriptional Chronic

hsa-miR-519b-3p 281 1256 regulation by 81 5.326-245 myelogenous 106 1.34E-32 Cancer 220 8.03E-67
RB/E2F Teukemia
Transcriptional Chronic

fisa-miR-519¢-3p 281 1256 regulation by 811 5.32E-245 myelogenous 106 1.34E-32 Canger 220 8.03E-67
RB/E2F teukemia
‘Transcriptional Chronic

hsa-miR-520a-3p 184 690 regulation by 1022 2.23E-308 myelogenous 94 6.95E-29 Cancer 146 LI12E-44
RB/E2F leukemin
Transeriptional Chronle

hsa-miR-520b 182 690 reguintion by 1022 2.23E-308 myelogenous 94 6.958-29 Cancer 146 L12E-44
RB/E2F feukemia
Transcriptional Chronic

hsa-miR-520c-3p 182 690 regulation by 1022 2.23E-308 myelogenous 93 9.28E-29 Cancer 5 1.77E-44
RB/E2F leukemin
Transcriptional Chronic

hsa-niR-520d-3p 183 690 regulation by 1022 2.23E-308 myelogenous 94 6.95E-29 Cancer 146 1.12E-44
RB/E2F leukemia
‘Transeriptional Chronle

hsa-miR-520e 184 690 regulation by 1022 2.23E-308 myelogenous 924 6.95E-29 Caneer 146 LI2E-44
RB/E2F leukemia
Transcriptional
regulation by Multiple

hsa-miR-603 252 1150 344 326E-104 84 4.36E-26 Cancer 161 4.24E-49
Ets-domain myeloma
family

Among 1,223 human miRNAs examined, Diana-microT 3.0 predicted reliable targets from 273
miRNAs. Among them, KeyMolnet extracted molecular networks from 232 miRNAs. The
generated network was compared side by side with human canonical networks of the KeyMolnet
library, composed of 430 pathways, 885 diseases, and 208 pathological events. The canonical
pathways, diseases, and pathological events with the most statistically significant contribution to
the extracted network are shown. The table contains only the large-scale miRNA targetome
networks generated by importing targets greater than 100 per individual miRNA into KeyMolnet.

The table is cited from our recent study (Satoh and Tabunoki 2011).
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NICE67-748 % 70— 7L LT, R 7ua b7 LA
v3.0 LEIGS®, 12HHONIGHRG& Y v A7 H %
HIELAEY, GEEEE: & s X —2 T,
WIERMIEA Y 57> Fadd b RIS FEIL LT

Wichkruumm',aMWhLa

2) mEOTINI Y0y

TuFA el sar ARG C, BARHD
EEBOIIE A A v —H—, Bic EESitko A

7)Y FOURECH B, PitkTa T A4 )T
DBEE, TLA4ERTay Xy IR, SRR
MRS R eG EOSEE B, RICAlexa
Fluor 647 83k F 1gG Hifk & BUG & il
%. Lalive 5i&, 5#loBHMEREMZ (neuromy-
elitis optica : NMO) fE D IiE IeG % 7 u—7t
LT, e h7u b7l vi0 s s Ed, whifEiie
Wil CPSES IR % F Ot & [ Lo .

SEMR Y B SR I % (experimental
autoimmu‘neenc:ep]mlmnyelm‘s T BAE) W, =
AT v b ARRR S v 2 BBUR TR L O E
WA RREMEBUR R ¢, ST E O mYe 7L
©d %, Robinson & i, 232 fHOBIRT 7w 7 4 —
L7 LA R EEL, BAEFHER-SMIEROINRE 7
o7k UCRIGE Y, e b — 7R HIRACE Rt

L7210 4ot T 2 8 £ &8 F o DNA
7 v & BAE € TS T B &, M%ﬁ;Wﬁ
mps - Hudson &%, 30N LA M
M%7 —7¢0LC b 7B PP L4 v30 LR
&, ,t-“?wgi“" ERL T 2 94 B O ToG B Tk
ZEGE LW, 46 i lamin A/C, SSRP1 2 03A0F
B A de—A—E UGERL, AL/ 7y b
L M VARG TYREDS A I 1 B 5B

A gL 7o, L, 18 Eo/ RS iR O
&Mm%@mﬁﬁ/m LT, EbVORTL

EE3TCH B

A4 v3.0 EFOG 1P, Bl omig ¢ ARHGEFRS,
STMN3 iz N9 2 B EWiEEREL, %ﬁmﬂmm
I B BT B B R oS A R L

3) BREEORE

7 LA EEE T A Y o8 7 B OBSRES IR
DMERFES TR, Y Tu—7 L LR R

7Y —z v 0% % (functional proteomics).
Boyle &%, v v ¥+ —¥ Abl-related gene
(Arg) & 7'0—7¢ LT, [y-*P] ATP DFHETT
RS u b7 LA v2.0 & RGBS, Arga)}L HEL
FE LA RS -Cl, PDGE
WIFERAM S o > v % - sre gL L,
ik b Abl, ArgoSiiEfkh & s &, cortactin 439
) viglhEnT, 77 F v EBREREEO
A NA T Lo
WL EdF v 7as Ay -
Rsph % 7'm—7"& LC, Bl, E2, FITC
Bk 2 % F v, ATP QT T ClERE7 0 b 7 LA
vi.l & EY, agxFofhatiiey 08
(Rspb D ELY E LW E AR Alexa
Fluor 647 a.ﬁik:lxsp% a7 L, B a0

T LA vl &R, RS[’J’hs;my/‘\ h’i"‘“’{f}vj

T cortactin % @l

28k (dorsal wave) #%

7=, Gupta & i,

REMICIRAT LA, 155 BIAHO) Repb iy & > 28 7D
34 %DIRsph DIE E A B 2 EWbd Y, ZDEL
LPXY D87E L T,

W Reph #akic 71 PPXY,

g4 v 7arvd 2w, EEY v
R, WEORHE, PUROBTIE, Ear e
YR S < 7 BUCB LT, A A= Ty i
AV T ThH b, BETa T vvA
yry LA Lk, BISEPC IR S a T A 2 7 AR
Wy —n & o0H%, LLkds, BT
RB &S IR T R E R RPEET B,

9) 7ARFLACEDIVINVEC VYT b—LIT ¢ 79
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t Mo 22,000 0BETFIHET 208, i
SICHET 29 R 21250 Tl & ilE 2 5 LN
w3, & MEETFORI00 %, RINWA 754
VYT VEROBEEYEFE L Cnb, Hi
OO A 754 P Ta 7740, <
%VV@DNA?%?U?V%%mw%Ckwib
JTTTRECH B, Lo Lad s, BIBETEASS
A TNRY Ty bDY R BB RN A
W= L7 aFA v 7 LA BHRE TRy, #

T PPLOMRTCIE, ¥ 828D ) ML, BERHE
i, 2exFolh, 7Fal, AFrl, IBEE
fiiZe & ORIRRBREMOERLBER L 7 v 7 ¥ — L %
b, 7 r7LATR, BREllacy o8Bk
Bad T 50T, HmHELIEnmm RS
BRI Tw3LENTHWE (fvEtnyey
HAF =) 25, EBIEELZ DY v 87 BORR
BIEMOBEEIMR SN TOAEY, 7054y
AT VAT VoS 7 B ONNSN IR % R
ENBBDT, DT RTINS 8L

ERET 5 &I BAARLRELHEEND, &5
AR S RERE TR L TR TR &btk %
CIRT Y R BOBBIEARTRETH B, F I IREEE
BKEVE 7&%m%1®m%u Sk ORE A b

Rk &N 2 WREMEME Y, TnFA ves syl
A T, ::’:z‘iﬂﬁrf?l B BB (4 A4 VIRE, pH,
L A
§%fm%h® N2 2 IR L v 2 T8
Wdidh 5. WERIE 7Y - DO, R
RN ﬁmwa&mwmw%dmw,éﬁ%m
%é.fﬁk?b%?ﬂé%ﬁv¥WT7Uyk§
NTWBBEZ VRN PEDOEEDIE S D EIKE L, PPL
DR O%E, BEE ARy ok E LT
HEnedw (R,

BRRD &) HEERS D B 7m0,
Ja LA ")”}/U'L:m &R,

VAR A
RISV

80 i -

£
H

FUIRGERBRDH O TOF A 207 AN

Y2H ik, i 75 A% v e (Biacore) 7% G,
DIWEET 208055, Ehyn—TXicHT %
W&y B E LY RFAEL BEE, Yo—
A @ S HelLCX2RETES
PR T A EHEETH S (reciprocal
mmmmm.ﬁ%mm,@gntmm#mn@w

WM 200, ADy 081 v 7 -

LF— & ~X—Z HPRD (http:// V\TW'\:V.I‘};[J’!‘(”l‘Ol'g),
IntAct (http://www.ebi.ac.uk/intact), STRING
(http://string.embl.de),
pubgene

ﬁﬁim ¥Ry

PubGene (http://www.
MINT (http://mint.bio.
BOND (http://bond,
unleashedinformatics.com/Action?),

.org),
uniromaZ2.it/mint),
Genome
Network Platform (http://genomenetwork.nig.
acjp) ZHEL TE Z & HIEF "’f‘iﬁ‘f‘cfo 5
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1. AQP4 OISR 45 H
7277 RY > (aquaporin; AQP)IX, 7K F & EIRIISE B ST ¥ RmAVFA L RIET
—T, ML BB LU CTHFEELTWA, MFLIETIX 13 BEO AQP FERrS

(AQPO-12) 3R ESFLTERY, HFRMHER TIX AQP1, AQP4, AQP9 DFEIAEFEH D Y,
AQP1 & AQP4 137K 5 F O Hh BIRANTEIRB IS0, AQPY 117V Er—LRORE
HIBEIHAHD T aquaglyceroporin &FEIEIL TV, IEF AN TIX, AQP1 IIAR#EE £
KAMGIZ AL . AQPY IZ—E OMRBRMI( I Ta— AT I =a—al I HHL
TUWN5, AQP4 X I %% idi B8 Y (blood-brain barrier; BBB) &A% 457 Aba¥Ah
(astrocyte; AS)D & 52 (endfeet)(] 1a)3s L OMMLIK BE# B P9 (blood-CSF barrier) &%
R 3 AERIE D 7Y 7 RSB (glial limitans)<°fd 2 _E AR D ZLESMANIZFEERLL T 5,
AQP4 [T 7T RAEEEHTe AS DEZEREITHIEELL TND, AQP4 IR - /1N - ixd
- B - LRI L, I BE A B - K Miller #If TbHRE
EROD P, LinLRDsb AQP4 75 H EHUERDIERIE72D neuromyelitis optica(NMO)
TiE, FRESERESMRE OB IT2 0,

2. AQP4 DL
X B e S ARAT VI LOVE TRE S EEMRIT YORE R, AQP4 1L 6 SOEE BT
NI 7 NY T AL 2 DOFENT VT 7 <Yy T AW 5 DO —T(A-B)NZLDEEIN
BEZELTNHDEZE b7 1b), N K C RigidMia g ICiE ML, A, C, E
=TSN EBH L TD 2, CERIED SSV EF—71, VA7 4 EEED
B E % ThDol-syntrophin(SNTA1) D PDZ KA EFEA L., BRI T 7F 1 LiE
ELTB, SNTAL RIE~TATILAS BZERITHAHL TS AQP4 DI IRE NN E R
L T35, —7E EEEIZIE, NMO I2B1F 5 B CHE RN+ 5 = h— 7 RN EE
LTW5 9, B BHURIIAK S FOEBRELEIT A2 L3720 b3, FuEDBEE 358 AQP4
DxTUR “‘j‘/ﬂ\*‘/%i)%_\_”) TRV — MBI A0 EMEE S ILH(Hinson et al.
Neurology 2007; 69: 2221-2231), AQP4 |3{f Eﬁl%%ék/ﬁ/i*ﬁﬁ%:u%zbfj‘o@ 8
DDIKGF D 1 FNT 2o THIFLOFES N EEFI L D, MIFLICIE AQP 7 73—
FFA 72 2 {8l NPA(Asn-Pro-Ala)EF—7 LK 4rF LS D@ ﬁ%ﬁ)ﬂ*)‘é?w—ﬂ/ﬁ?
—(Arg-216, His-201) BFEFEL TS >, AQP4 12X AQP1 @ Cys-191 [ZHEY 375
XT/(/%%?W@TI/ Tz | mercury (ZXF T AR MEITZ2 VY, AQP4 [ZIZBRA= N DHE
EICEY, 2RI MI1(323 7 /B4: 32-kDa)k N Rk dEHETY M23(301 72 /1 30-kDa)
DIFIEL TV D, AQP4 [1E /v —ThKRTF ¥ R REERH 9505, HIfEETIL 4 &
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{&(homotetramer %7 heterotetramer)#1&5LL, 351 orthogonal array &FEIEID %
DFESBEERL CEELL TS, M23 1T AS DB ZEEIZEL, RERTLAEE
R LAKEIEEEDS B <. M1 i 4 BIKD singlet ZTERL TV 5 7, M1/M23 mRNA 5
BT, AR EERE b EV (Saini e al. J Neuroimmunol 2010; 221: 68-72),
NMO O H BHAENT LA DEEE T 7% L QB EDHELHD Y,

3. AQP4 DiRE

AQP4 |HiZFE E AR - CHIRAEZ A9 D 5 M HED K 43 F OBE 21TV, PR
HRRZRMEBRICRIT S water homeostasis DO HIE CTH LAY &R E|Z B/~ L TWD,
AQP4 RAB~= AT, ML MEMTRIEITIETEL | MM MR T80T 5 Y, AQP4
BT LR R INEDIREA ZEE (31T D IR IE O B (L IC AR BE A RR D D L D ED
HD 0, Hx OMILL LT, AQPA N9 DKL F O ANTERKZE
(lamellipodium) (2 XA ML OB BN ZHIFHL TWD Y, AS DR ZERIZFHEL TS
AQP4 1L, SNTAL Z/r U CAMEEEFRA VD AT v 10 Kird. 1 LHAFLTRY , Mfast
K AF4YDOBYIAFZITE B EH L T b (Nagelhus et al. Neuroscience 2004; 129:
905-913), 512 AQP4 1% EAAT2(GLT-1)ELIEFEL TRY, 7 AH A—RDBVDIAAIZ
HEIELTWA 19, AQP4 RIE~TATIE, TADARIEOBEN LFL TS
(Binder et al. Neuroreport 2004; 15: 259-262), AQP4 (T REMEAZICHFEHL 5D
D5, AQP4 KB~ A SEOFREMMAL CiX, I U AT ¥RV Cavl2 OFBLE
MERLTIHY ., BEIES LA SN TS Kong ef al. J Cell Sci 2008; 121:
4029-4036),

SCHR

1) Verkman AS: More than just water channels: unexpected cellular roles of aquaporins.
J Cell Sci 2005; 118: 3225-3232

2) Graber DJ, Levy M, Kerr D, er al.: Neuromyelitis optica pathogenesis and aquaporin
4. J Neuroinflammation 2008; 5: 22

3) Ho ID, Yeh R, Sandstrom A, et al.: Crystal structure of human aquaporin 4 at 1.8 A
and its mechanism of conductance. Proc Natl Acad Sci USA 2009; 106: 7437-7442

4) Tani K, Mitsuma T, Hiroaki Y, et al.: Mechanism of aquaporin-4’s fast and highly
selective water conduction and protein exclusion. J Mol Biol 2009; 389: 694-706

5) Neely JD, Amiry-Moghaddam M, Ottersen OP, et al.: Syntrophin-dependent
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expression and localization of Aquaporin-4 water channel protein. Proc Natl Acad
Sci USA 2001; 98:14108-14113

6) Tani T, Sakimura K, Tsujita M, et al.. Identification of binding sites for
anti-aquaporin 4 antibodies in patients with neuromyelitis optica. J Neuroimmunol
2009; 211: 110-113 .

7) Furman CS, Gorelick-Feldman DA, Davidson KGV, et al.: Aquaporin-4 square array
assembly: opposing actions of M1 and M23 isoforms. Proc Natl Acad Sci USA 2003,
100: 13609-13614

8) Nicchia GP, Mastrototaro M, Rossi A, et al.: Aquaporin-4 orthogonal arrays of
particles are the target for neuromyelitis optica autoantibodies. Glia 2009; 57:
1363-1373

9) Kleffner I, Bungeroth M, Schiffbaver H, er al: The role of aquaporin-4
polymorphisms in the development of brain edema after middle cerebral artery
occlusion. Stroke 2008; 39: 1333-1335

10) Zeng XN, Sun XL, Gao L, et al.: Aquaporin-4 deficiency down-regulates glutamate
uptake and GLT-1 expression in astrocytes. Mol Cell Neurosci 2007; 34: 34-39

B D7 A

1. AQP4 D435 L.

(a) I #% /it B8 P9 (blood-brain barrier) % ¥ il §~ 5 7 A b et ¥ A b (astrocyte) 0 /& 22
(endfeet) DI I51T D AQP4 DFEL. AQP4 ZRVIFEH~— 7 (FRE) TR T,

(b) AQP4 D 4 E{R#E1E (Protein Data Bank code 3GD8). & % @ AQP4 & /~—H%K
ST EBBSEHIEN KD,
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astrocyte —>

endfeet

AQP4
l :
2 = :
T /!/ ‘ :
l L -‘ .:
endothelial cell =5 s
blood-brain barrier

Eq1



ZEME RV (MS)Z2ED T T

26 3% M 1 L E (MIS) D I 7% 32 W

g #E—

BTREB R ZIREEAMAIER ZR AT A T~ T AT A
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1. MS O K2 Wr O E

% 3¢ PEREALJE (multiple sclerosis; MS)id, B SHURKGME T MlgizkvERShDH
AR RAEMERBER B THY, BRI ERIN SR E/FHE T 5, RIZ MS KRR
HEHMBIIAL SOV, BEHEINICIIHS A LR L0, BEEREL
FIENBIE LT A LB F AR SR EE, REMZEL T, RrlHeye e
HeREEE A7, bUERNCER 2 T HkIUE, RHVEESFIRELRY, BBEL
W 3D, L LADRSRIEECHERET RIS TOR, MS 13RS
BIFT .. BRPREE ., IR BER AT 7. MRI BEi{& 125V CRRlrsLa0s, BRI IS
%<, ERERZWIINTLL RS TR, $2EE O MERE CIIREEZRO T,
W B A A~ — R — 3 O, MiRET B CIIR2 Mra e E T2 LTz,
LUF MS O ik 255 V2B 3 A58 D% R P2 R T 2.

2. MS MR DY/ EREE
MS TITEEMER CBRER T OEM2BAEERZE RICHBRUGEER LA TR
JisPE CD4* T helper type 1(Th1)fia<e Th17 #HAEAS, ML BIF (blood-brain barrier;
BBB)ZiE L THRERICEEL, v~ /uyy—UReI/us )7 EEHE/ILL T,
TNFo, —#{t28 i (nitric oxide; NOY2& DREHEMRIR T DOEALZTFHEL , TEiLE
BTD2EEBZDNTWD, MS 1ZEERIEZIE D relapsing-remitting MS(RRMS),
secondary progressive MS(SPMS), primary progressive MS(PPMS)IZ 7 $E 4, R
ZEZIE TR, PUEEERLE, AV T R AT R — ADBTRIZED 4
HATITATEE LTI Y (Lucchinetti et al. Ann Neurol 2000; 47: 707-717), Z#kME
(heterogeneity) % 235, R REARICBE 595U/ ERIZIE, Thl, Thl7, Th9, Treg,
CD8' T, yoT, NK, NKT, B #3%¥, Thl, Th17, Th9, CD8" T,ydT &= 7 =7 #—LL T,
Treg, CD8* T, y8T, NK, NKT (IL-F 2l #—E U TEV N TOD( 1), 1990 FET,
MS 1% IFNy#& 5 CHE B A58 7= il REUBR D if - (Panitch et al. Neurology 1987; 37:
1097-1102)&Y, Thl fF& RS Tlelz, FAETIL, MS DIF B AL TH LIRS %
B L TWADIL, IL-17A, IL-17F, IL-21, IL-22 Z#EEA T2 Thl17 iR THHEZ 5
FUTVNA(Thl7-mediated disease)®”, Th17 #faIE, IL-6 & TGFROTFTE T T ThO e
DB LRI, IL-23, IL-1B, IL-21, IL-7 %, Th17 O 2L % AR IR
W95, {EEIH] RRMS & Ol H ¢, Th17 AR FETEBIEICM T B Il T
7 fEHEINLTI8Y . BARAHIE myelin basic protein(MMBPIZ U CRISHEEZETD ¥,
Th17 FARIL MS D TEBMER BICEREL TV D(Tzartos et al. Am J Pathol 2008;
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172: 146-155), CCR6* Th17 MERaNE, ARA&H LA EICFBL T\ 5 CCL20 &4
LTI ~E A5 (Rebolidi et al. Nat Immunol 2009; 10: 514-523), IL-17 {XiM M
WEZHEARO tight junction ZBH<Z&I2XY, BBB O@istE% 5 5(Kebir e al. Nat
Med 2007; 13: 1173-1175), i2EMALIZ 33175 Th17/Thl FLDOEED, BIZRITH%
SE D RFIEALZ L E L TV A (Stromnes et al. Nat Med 2008; 14: 337-342),
Interferon-P(IFNB)I Thl fF XA 27223, Th17 fRIZIXEGCTHY, RRMS BFE DD
B IFNB /2 VAR A —CrdifniE IL-17F B3 ML Q5 2,

HEPURMGE Th17 IS OTEEIMEZ I 3 2z LC, fgEE T Ml
(Treg) H3{E B I TUD 9, Treg DHEREIK T IZ LD MADMHNE 5, Treg I3
1 3 CHRB AT Foxp3 #FHLL TV % CD4*CD25" naturally occurring Treg (nTreg)&
R B 3 THUR & IL-10, TGFB, retinoic acid(RA)IZ LV FHEE XI5 inducible Treg(Trl,
Th3, CD8 5% Treg & To)IZ 0 SN A(B 1), FEELTTrl 1XIL-10 %, Th3 1L TGF
ZREAE D, MS R Tk CD4*CD25 nTreg #1334 LTV, nTreg 1245
CD4'CD25" T i O FEINHIHEERIZ IR T LTV 5 (Viglietta et al. J Exp Med 2004,
199: 971-979), LL72A3%5 CD127(IL-7TR o) B5 Ml R & bR 5 U7 M EE OO i\ Y nTreg

HEEIT, MS BB LR E TEDVR RN EWVHIRELHDMichel et al. J Clin Invest
2008; 118: 3411-3419), MS Ti% CD39* nTreg 7R 71— 3> M Th17 IHIEEHME
FL TV \B(Fletcher er al. J Immunol 2009; 183: 3411-3419), 7= RRMS AR if1. Tl
Trl OFEREL IL-10 FEEAIME T LTS (Astier ef al. J Clin Invest 2006; 116:
3252-3257), SOIZEMFEHI O RRMS KAE M T, IL-5 EEA 4 CD95'CD11"™" NK #ife
(NK2)B LN IL-4 EEAM: CD4™ NKT M58 0L TV D (Aranami et al. J Immunol
2006; 177: 5659-5667; Araki et al. Int Immunol 2003; 15: 279-288),

MS b7 BRI 36 1T A8l R B E O BEER TR L Clk . MHC class T#A)3R{E CD8" Tifiia
DEHHIEENRBINTND ", MS 5 Tld, CD4* T #ifadk CD8" T #liad
T3 % <EMHEL TRY, CD8" T Mi2ILHELS cerebrospinal fluids(CSF), ML T
AV 7a—F VAZHEINL TV A(Skulina et al. Proc Natl Acad Sci USA 2004; 101:
2428-2433), FT-ITEE, MS OFIEFRRBIZISU T, LT, TNFoiE £ Mla-CHUR 2 r i
fL Uik B MIOKZEINE R S TWD ¥, MS IO 7R TRECTIE, Vo JElR
(ectopic B-cell follicles with germinal centers)DFERLZEF8 D H(Serafini et al. Brain
Pathol 2004; 14: 164-174), MS BMFEDOKIGMET AbaYA M, B MlHEGEE 7
BAFF, APRIL % £ 3%, B flil2lX CSF F oA VAra—F VA L7 a7 ) EEEMR
fa&72045& 5 (Obermeier et al. Nat Med 2008; 14: 688-693), B i CD20 #HEHY &4
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