Bhpk#& 5 0844

TIT R KRBT R T A A AR PEAERFIZ B 975
B - SRR R RN

FRRFR AP A R AR S A f bR

B E [BEM] 777KV (AQP) I, MM A I LI B ik A0\, MR DI EMERE, 2L C T k., I, BE
HEWST KA BB D ARG O TE FPEHERF I RS BI 5- 972500 F T D, AQPLL 1, FEHE, JITHE, B, SHI12i%, H.
/MR EIZHBLL TR | AW TN RICRTET 5, AQPLL /77 7k (KO) ~ T AL HAERE LV B gD Ar
PRABE HIRLZ 3T/ IMEIRIZ R T D Z2fand £ L E D% BB IC S B DO BRINTERR S L, RASHITIEIZED, 2Dk
25, AQPLL [TAEMKIZE S TARAI R 7RGy FIZEEZ BIVD, RHFEMFETIL, AQP1L KO ~T A% JHWT, ARNAF
TEHPERERF 235175 AQPLL DFIAfiRtTL B EIROIEAIERED —InZz fif 522 HHIET 2,

[FiE] 1BEEB IO 3 #lho Agpll™, . " = o2& M=, 3 B~ AT OV TIEB N, I, H . 225078
IR ZEROT, ~v by A UGt in situ AT VX AE—Ta (ISH)  BLOGEG ATV, kL ~L
TROVAAZBIZE LT, 1BEO~T AZOWTL, BlgOMEYIE) 4 VT Agp #1570 ISH 217572,

[fE 58] 3 #in Agpll” =7 2D B, AFliE. . 22l oW T, Mk ae, /AR AR RS, FHE, 7R —
SAREBIERLT- LA BRSO 3 B DWW AL D S BT B SR S e o T,

3 D Agpll” ~T ADFKIRZ SN T, KF ¥R/ AQP 773V —ilf5 T ORBLEEBZ M L7225, hTAZY
T h—LRHTCIE Agpl DRI L, Aqp2 FE N Aqp3 DR BUTHENL Tz, ISH TIIITh R AE M IC BT 5
Agqpl OFEBURD | E£AE IS Agp2 FEEIE A BIERSNT,

[£22] BRI DIEERC BV TEBAI DL Z > TUVRNZ D REIL, AQPLL 0 A= B A A1 73 Bl & . oD ik
BETRELFARSTODIENRBENTZ, 55T, AQpll” ~ T ADBIR R BT 07 7 AV Zlifda ] Ty 52 &
T AQP11 DAEBRHIRFIREIR D % O L2 D LD IRFE D,

Aqpll” =7 RN TR T ¥ ROV TN R OB RER 4% JRAE DA OEL THlisE T DRI L B ANk &
TWAHZENRSNT, B CWEOFRIUZBAD MO T ¥R | N7 AR —F—FIZ DWW TH AR OIS BIZA B i
ETCVDIEDVRIBE L, B NSO G- DR BN ISFRE THD,

1. EEH

KIGHE PO =@ EREY) . FHEEM I E L TIRIFS L
KF v RNy THDHT 7T RV (AQP) 1%, KEHiET
HEVHEAOHEEOMIZ, ZVr—v | JRFERED
B N FRBIEBTHEOHOME LA L, FIaA AL
T B A R IR I EMERE . S5, .
WS, HEH SN 7oK AN G- D A TR B O FE H MEMER?
RSB 5T 50 F Thd,

LT 7 7R D—> AQPIL &, KEHL, ATl &
[ Qalite i3 PN STNESS ) D iab STARQ EVI N 0l NN S P e
T%, AQP11l /7 77k (KO) <7 AL A L0 B g o>
N RAE I B W C/MERIZ BT 228 AT,

Z OB BB ORI LS, T BIZIEIZED,
ZOZENG, AQPLL [TAEMKRIZESTRAI Ry 11285
ZHiD,

HEEH O L —7 1%, ol 138k AQP1L KO 7%
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DBNED T AT T b= LT . Z D FEF0 T Rk
HO—iZ LN L2285, IHIZ, AQP1L KO v~
AR BRI BN TAA kA1 5y T RED T BN B L
TWHZE, F72, RT-PCR FEUFNTIZL - T, HBLOVI
BB TH AQPLL ARELL TWAZEE RHL, Zh
HOFERNG, AQPLL [T BHEHIZED1WFR T, A&
BOAF AT EVEHERHCEE 2y T ChHIEN IR
RSz, IS MERIZRTET S AQPLL DKM
B CHRE T DA A ik oy DIBU A 52 T
DT EITHURIEL . BB R BRI OF LMIFFE B
EHEODOHD,

ARHFEFZECIE. AQP1L KO <~ A% FHWT, AAN
AZAEEVEHERFIC 17D AQP1L D& EIZfRITL . 1)
BIOERIEREO — a2 L2 BHIIET D,

2. iRAZE
2.1 EREW

Aqpl11*" =7 % (Morishita et al., 2005) i%, C57BL/6J ~
TAIZXKIL 10 AL By 7 7ax Uit 0% BIRERK
FABE —HREV Y 5V, Y = RDdREET
ML, Agpll” =A% ¥~ v A F &N SR T
PRI U7, 12 ]S B CRARE 2S00 R0 | TR 1B LAY
— BRI SN B E CHBE 2T o7z, ~TVADF|H
(ZERU IR R EBRENM A BRI e > 72,
2. 2 insitu NATYFA1E—3> (ISH)

ISH 13, FEARNIIABIZEE BTN E TICHRESILT
V% 7715 (Ishimaru et al., 2005; Oike et al., 2007) (ZHE~7-,
BRI B LD R IR~ 5,
2. 1.2 IIOREOfHH

~ U A% FMENL FIZ Lo TSI E | K BT, a2
i L7=, JK# L7 PBS H T L, 4% paraformaldhyde
(PFA) /PBS 1, —Mi 4C T EL, Dk, 30%
Sucrose /PBS TAEALEEL | Tissue-Tek O.C.T. Compound
(Sakura Finetechnical) FIZR L | ik iAZEF THEIL TR
fE7 vy EAF LTz, TRy 23 REFET - 80°C TR
Tl
2.2.2 & 4

P INEFIE Ty I H I TAF AL YR T 10 um
UL, UL MAS 2 —RRT AR 7 TR
(Matsunami Glass) (ZREDfHF, R T A —% AVWTCRE;

%, HEHARFET - 80°CTRIFLIZ,
2.2.3 oOd%I4 =2 (DIG)#Z# RNA TO—JT Dk
&

pBluescript Il SK--X2 % — (Stratagene) 2§ AL 7=
cDNA 7 u— %M LTz, Digoxigenin RNA
labeling Mix (Roche Diagnostics) . T3 RNA FRUAZ —E &
721% T7 RNA 7RUAZ— (Stratagene) % IV C, DIG 1%
% RNA 7' m—7 ZAEL 72, RNA 7'm—7134) 150 b (&
WrA kL7,
2.2. 4 NTNVFAE—2avBLUITFILDEEH

BHREO R TAY =2 AV THIRIZIEL, 4% PFA
/PBS 1, 10 /rM=EIR CEEL, 1% Y=Feal—
Rx—h(DEPC) A&t PBS 1 15 43 [ 2 A1 51 CTALPEA
{To7=%%. 20 pg/ml Proteinase K/TBS(50 mM Tris, 150
mM NaCl, pH 7.5) # 10 57 [H =R CTALBEL | 5x SSC H,
15 =B TWEEH LI, TV AT VH A —Tar Ry
77— (50% FH/VLTIR, 5x SSC, 40 pg/ml DY
¥ B DNA (Sigma-Aldrich) ) Z-#H, 2-3FFfH] 58 C T/
NATVEA R —Ta aATolot%, #2720 B (20 - 200
ng/ml) ® DIG #Z3% RNA 71— 7 % &t e AT VHZ AP —
var Ny 77— (50% FH/ALT IR, 5x SSC, 5x
Denhardt’s solution, 500 pg/ml ZE 47 k5 H DNA, 250
ug/ml 2% E. coli tRNA (Sigma-Aldrich), 1 mM DTT) (2
ZZHEL | K9 40 FER 58°C TAAT VX A B —Tarw{To7z,
Z D%, 5x SSC H, 5 47 2 1] 58°C T, 0.2x SSC . 30
43f#] 2 [1] 58°C T, TBS ™1, 5 Zy[# =il THEifa1T o7,
0.5% Blocking reagent (Roche Diagnostics) z¢r TBS %
i, 1 B EIR T ay X LSBT, TRV T AT
77X — PR A Y ¥ DIG Hifk Fab ¥ A (Roche
Diagnostics) & 1,000 f&#7 R C & T RIVAIRIC AL | 1 IHF
SR TR S T2, TBS 1, 15 77fH] 3 == Tt
1TV, AP 237 7— (100 mM Tris-HCI (pH 9.5), 100 mM
NaCl, 5 mM MgCl,) [ZiZ{EL7-%%. nitroblue tetrazolium
chloride ( NBT ) & 5-bromo-4-chloro-3-indolylphosphate
(BCIP) o B LU CHVY, 2 - 30 B =RiE T2/
NWERBLEETZ, APy 77 —TlHEL T, L 1L
% Hal TBS Tl a 17V, E AAI Fluoromount
(Sigma) &41/3—74'Z A (Matsunami Glass) z VT, 7L
NF— R ERILTZ,
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2.2.5 8 =

T RT— MBI BMEE BX-51 (Olympus) F5 &
OF DB A A5 A7 I DP-T0 (Olympus) 125 5T,
5T g L4 L 7 I Photoshop (Adobe Systems)
WZEo LB 72,
2. 3 REiBRe

ERE2. 2.1, 2. 2. 2L[ARRICTERIL 720000 &
Wiz, HREUI R 2R T4 —% W THFIRIZEL ., Taget
Retreival Solution (DAKO) H' 10 73 95°C TfrIRL | 10 43
HARWMEIL 72, IEH MiET 1 B 7 ey 7%, bi
Ki-67 Huf& (1 : 1,000, SantaCruz) L <iZ#Ht cleaved
caspase-3 HL{A< (1 : 400, Cell Signaling) %zt 4°C T
SH7, CRBUALL Te AT AT 190G B (Vector)
ZfE L, ABC kit(Vector) 331 T* Metal enhanced DAB
(Pierece) Z W\ CH AR T o7z, ~~ RV Txf e
% . £ A Al Fluoromount (Sigma) &1 /38— 4 F
(Matsunami Glass) VT, 7L /3T —RaERLL 7=, #l
3 bit2. 2. 5L T,

3. IRHER
3. 1 Agpll KO ¥ R& gD RIZEEZHT

<~ ADKNEET T D Aqpll i\ DO RBLUZOWT
X, =PRI o TR, Pl FE BRI Bl T
AZENMEEN TS (Morishita et al., 2005), 7=,
Fk# 1% RT-PCR 1L > THBLUOVMEFIZR W TEH Agpll
BT AL TWDIEEABNC L, —77, Agpll”
<V ADRBIFGIZOWTIRYT . 5 S TOD OB
DI THY (Morishita et al., 2005) . fLDlgEEE TOFERY
A TIER Y, 22T, Agpll 5 FVEBIL TS
FMRR T O T Agpll” =7 AT H1T R BRI A AT L
Aqpll KDL RFILTZ,
3. 1. 1 Agpll KO ¥ R & lifias DRI REARAT

3 3Bl Agpll™* " T T AD B, i, E . 22
ZOWTHTITIF ZAF L ~~ Uy o g g
BEITO, MO REEZBIEL- (K 1), BB\ T
L BEICHE SN TWA LIS Agpll” = AW THE
ERFEROWAIEESN (K 1C), — 5., " <7 AT
BRI RIS T™ = REDZERIIBIES
otz (K 1A, B), FFIC VT, <R <
AT = AD = [ TR RO E B S e

57-(® 1D-F), B. ZHIconaE, vzl T <
ADTHIR, HME - BEORIITEVIIIAONZN, £
NEND gz iR T 245 MR O b 20 A D T 78
BV BIES - (K16, 1, ), L), ™ =2k
2D RIS o2 (K16, H, I,
K,

3. 1.2 Agpll KO YO RBERICETH/MEEA L

RE DR

ANTRFUY L A VUYL ST AgpllT =T A
B LA TR o R e 2 kIR Bl R S e o Tl
(X 1), AgplL™ ~7 A CIE B IR UTAL IR A HAE TS
MBI/ MAROREZED, B AR~ 228 T Agpll
BIETERHBIL CODHI TR ECWDREEMENH D, £
ZC /MR D I EEE M T DT80 IMa R A RN R SE D
~—ThD/NaES v~ Hspas (Gpr78) M3 BifiE
WratToTz,

3 JERD Agpll™, T A B i, AL . 2205
OFEGIY AT L C, Hspab 7’ r—7% FV T in situ /A
TVEAE =T arwTol, ZORER, Agpll™ ~7 %,
2 2B IE AR TR Z T ANBES RN O
2L (R 2A, B), "~ AR g CIEFEM D H0 0/ i
NN 75 By iR 73 k= 1 Dl e SIANEE | e el : A2/
FADBBES I, ZOMBIZ B W T MNAEDIZ IR LE -
TNMEEAN AGE PR ETNDIEN RS (K 2C,
D), — iR Ol P, . 2285 T, T~y
47 N /SR v gV feh VAN @ 27 i I X o X
BlEis N7/ 7= (data not shown), Agpll K#BIZE->T
B, 2O DfEER O A T/ NMEE AR R URE Z £ /)N
NEARDRZEED B [ X SIRNW T E RIS T2,

3. 1. 3 Agpll KO YHREMEBRIZH TS MAETED
AT

Hox (3BT, 1 F8lRD Agpll™ ~ 7 2B gD IT AT hRA
BRI CIX, BRI OZER DO —>72LE 2 Hivhill
HATEDOTE LA E TWDZEA BN LT (Okada et
al., 2008), =2 T, ZENERLIL D Agpll” =T AIZBD
AR BEFE D IEPEALIC O W TR TN T 2729, 3 B0
Aqpll” ~ 7 A A FAVVCHE Ki-67 HLikletar T 77,
o, R, H . Z2IBIZ 3T HAIEIETEIC OV CH BER
1To77

Aqp11*™ 7 AR R AR MR 33\ N IR
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X 1. Agpll*™ " T =u gD~~~ R e A DU Yta s Agpllt < 2 (A, D, G, J) . " =7 A (B, E, H, K) .
T < Z(C,F 1, L) OB (A-C) (D -F) . 225G - 1), B0 - L) OMIg A E2~~h Uy oA Yeta Ui,
A —)L23—]% 100 um,

2. Agpl1**. " T < 2B 3515 % Hspab mRNA OFHL, Agpll™ <A (A) T = (B), T =2 (C, D) DEigd
MUY RT3 L C Hspas 7 e —7 %\ Cinsitu NATVE A B —Tarwi7o7- (F5R) . A7 —/L73—[% 100 pm,
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DRI Ki67-immunoreactive (IR) a1 X5+
AR 1 AR EE DSR2 DIt L (] 3A) | Agpll™” <
o AR N> FEN JE L OABIE I TA AR EE A Ki-67IR
faCdh-o7= (X 3B), —J7. KFlE. H. 2285 Tid Agpll™
<AL AQpllT =R LD TR OB 34
EWEZ RSN (X 3C - H),
3. 1.4 Agpll KO ¥ORRZIEHRIZHTEHT7R—I X
DT
Tz 3T, 1 Rl Aqpll” ~ o7 A IRl

BRI T, TR ANEMAEL TEY, i 5Eha
RO ERD—>ThHhbHI L% L7= (Okada et al.,
2008), #Z T, $EMJER % D Agpll” =T RICHITEHT
Rh = ZADIFEHEALIC O W TR 5720, 3 Hiligo
Aqpll” ~t 2l IV T cleaved caspase-3 #ifAY:
BEAToT, Fo, g, B ZEICBITHT Rh— R
DWTHBIZEAETToT,

Aqp1l™ 7 AR oD SR A KL B TR B L
xS a7 (R 4A) . Agpll” ~ 7 2B igod bR

B 3. Agpll™, 7~ AR Ki-67 Hiike s, Agpll™ <72 (A, C, E, G). " =72 (B, D, F, H) D& (A, B) .
JiTligi (C, D) . 2215 (E, F) . H (G, H) O 7 &2 51 Ki-67 Huifd VT Ltk (St t) . ~~he Uz v Txf
LTz (), A —/L3—[3 100 um,
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X 4. Aqpll™*, "~ 2[R OHL cleaved caspase-3 HiikHetats, Agpll”t <7 A (A, C,E, G). " ~7A(B, D, F, H) ®
ik (A, B) . iThi& (C, D). 285 (E, F) . B (G, H) O#L1Y) fy 241 cleaved caspase-3 HLik% FVVTYtA L=tk (Rtatha) |
AR TR L7 () . A7 —/b73—[3 100 pm,

I THIZEACHIEMIIBL S L2 o 728, Flia
DHIFAD DU 7 F v n@igzsing- (K 4B), Bk
HIFAOBEE 1T 1 Rl Aqpll™” ~ 7 RO I R A
#HIZ e~ (Okada et al., 2008) | (&b D TH-72, — 5.
FFl. . 225 TiE Agpll™ = 2& Agpll” =Rk
FTHUZRBW T MR 3Bl S 72 - 72 (X 4C-H)
3.2 Agpll KO RIREBRICHETHT 7RI KFv
FIVECF OB
T2 13T, 1 S Agpll KO ~7 ADEgD 72 A

IV = DFERTID | Z DFENIIE RS D — A B L
72 (Okada et al., 2008) , AMFFETIL, BfFLIZNT27Y
T h—LT —H e ORI fRAT LT,

Agpll NEENDT 7T RY 7 73V —DIEARFAT O
CHRBUEBVZFENTL 72225, Agpll LLFMZ Agpl., Agp2.
Aqp3 @ 3FEIETFH Aqpll” = ABH IRV T BT %
BB T (3 1), Agpl DI EIL Agpll” <72
WZBW TR L TEY, Agp2 BEOY Aqp3 OB EITH
mecuniz (3 1),
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£ 1. Agpll” =T ABICRT BT 7T R m DI

normalized signal value (mean + SD.)

Gene Symbol Probe Sets ID  FDR g-value  Ratio (KO/WT)
WT KO
Mip/Agp0 (1421039_at) - - 73 +13 75 +1.7
(1435447 _at) - - 44 +04 42 £0.3
Agpl 1416203 _at 1.5E-04 0.56 4295.3 £379.2 2398.8 +386.0
Aqgp2 1418903 _at 3.5E-03 1.98 1729.0 +475.2 3418.1 +741.2
Agp3 1450460 _at 4.0E-02 1.17 838.6 £714 982.8 £99.1
1422007 _at NS 1.24 905.7 +166.8 11249 +170.3
1422008_a_at NS 1.30 623.3 +117.1 808.0 +3435
Aqpd 1434449 at NS 0.85 588.6 +40.9 4979 +109.1
1425382_a_at NS 0.90 383.8 £455 3442 +63.2
1447745 at NS 0.92 1371 £144 126.0 £24.3
Aqgp5 (1418818_at) - - 13.0 £3.2 128 +24
Aqp6 1441978 _at NS 1.05 408.1 £67.3 430.1 £79.6
1447974 _s_at NS 1.04 1732 £179 179.6 £37.2
Aqgp7 1418848 _at NS 0.70 39.5 £13.2 277 £75
1418849 x_at NS 0.77 30.3 £12.0 233 £10.1
Aqp8 (1417828_at) - - 88 +24 8.6 +2.7
Agp9 (1421605 a_at) - - 40 +£0.1 41 +0.1
(1424011 _at) - - 51 +0.6 49 +0.3
Agpll 1436630_at 3.1E-08 0.05 149.2 +34.5 79 £18
1457141 at 1.6E-07 0.18 192.3 +33.0 35.3 £5.9
1429254 at 2.0E-06 0.03 249.3 +46.7 6.8 £0.3
1447606_x_at 1.3E-03 0.32 223 £75 72 +2.7
(1455846_at) - - 76 £22 54 +0.3
Aqpl2 (1434464 _at) - - 81 +0.9 7.7 £0.9

FEIL: BRI B W CRBEL QOO —T 'y ks

FDR g-value: Welch’s t-test with Benjamini and Hochberg false discovery rate multiple testing correction (g < 0.05)

Ratio: Aqp11*"* vs Aqp1l”™ BTN 7 F AR D bk
A EICHBUZZEL LB ST (FR) . NS: not significant.

INBOBAG T RBUEBNE DI TRETWHD
NG T 520, 3 BIa O —7%H T in
situ NATVEA B —Ta %1707, Agpl D7 TV
AqpLL™ = AT RAE I REL T (K 5A) .
Aqpll” <~ A TIZRIERICUTAL R AE fIIC BV T
FIVDMBERS A3, RN O/ MR DSEAR L= LR
A M CIE s 7 A RBlES 0, LT, 55<78

STV (X5B), Agp2 D7 F/LiE Agpll™ =7 A Tid

BEHIICREL T (K 5C), Agpll” =7 AT
FRRICE S BEMIRICB WO 7T ARSI, TDY
ZFABREIT Agpll™t = AT~ FEFITHRVE DO TH
-7 (% 5D), Agp3 DY IOV TIT Agpll™ =7 %
& AQpll” =D AL O T R ZERITFBO BT
(data not shown) ,
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5. Agpll™* AL Agpll” ~ T ADBIIRAE (281357 7T RY B s T OFEBL, 1o Agpll™ (A, C) BL WY
Agp1l” (B, D)~ ZD B Akt Agpl(A, B). Aqp2(C,D) D7 —7% T in situ AT VXA —ar%
{T>7-# (dark blue) | nuclear fast red % FHU N CTxf b G217 572 (red) . SO BEIROILE KX Z 7R LT=, Scale bar: 100 um.

4. % =
4.1 Agpll KO ¥OREEIBRDREARIZDONT
ARFFEIZLE ST, Agpll mMRNA OFEFLEI L T
% AQplL" =T ATIIA IR O R BN I LA RN e
NWZEDREN T, W OB REOHRAIE Agpll" ~
DA BT DR BLE T I AT B CERE DA
B EIZ - QOB LRSI LT,
FHIZK L., Agpll” =7 ZIZH W TRIELLA Ol gs T
FRBAOEALN RO Tz, /=T CILE
B 0b I F7 7% Agpll mRNA DI EAL LN
RBEFU TN, IR 3\ TH A R L7 i ¢
1T Agpll™ =T REDEV T BRSNS TZ, T
DOJBEHZ BN TRBEA B LN WEBIT5DEZA
RATHLN, ZOZEEFIHAL, RBEANTEZE 7228
BBl 2 DO SR O E RN IS, B 20X,
Aqpll” =7 AR BIFIRO B s T FE A B A T4
HZEREIZE ST, AQPLL O/E BRI B AR+ 5% A
b WiREE D,

4.2 Agpll KO Y ORBRICEITETIT7RIVKFv
FILDFEBRESCDOLNT

Aqpll” =7 AR Tl Agpl OFEHR AT L THBY,
Agp2 LV Aqp3 DFEELEIFIEIL T2 (3 1), Agpl
DOFBEOW A OJFIKEL T, in situ ~NATVEAE—
Ay OFERDS/ N IR ORI AT R HE LD
BA R HIRREREE . LT, B EA 0, Agpl
MRNA OERG BB LT-D72EE 2 55, FERICE
gk = 28 I 28 % Bl S AL % 58 B B E (polycystic kidney
disease) |2 35T DZERITE AL TR ARAE DIt 3L 3Bl RS
NTWHZE, x0T Agpll” =~ 2B gD kT 2
IV M= MEHTIZ B W T D D BAR T O R BIAE
Bh738HE 72~ & (Okada et al., 2008) 75 Aqpl D% E B
DO & LTI AL R AR MR o it 73 (k0D T REPE S
ENEHEERS LD, Aqp2 I L TN Aqp3 DAL EAHEINL C
W2 B ITARAVE I SR CHE S RE R 4 (AQPT %
BRI ICLDKOFRINEEIR P x, £5EICE
W KRN EDORHTEEIT> CNDIEEREBL TN,
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Agqp3 L0 Aqp2 DFBIEET R KENZ L, Fo, EAEIC
HELTHMDOT T RV BALFORBLEITITE LR
HNIRNZ LT, EEE OKBRIIZIB W TR H
ZHHIDIT AQP2, AQP3 THY, H T AQP2 H3fh HEL
R CHHIEERLTNDEZ XL TN,

B CIE, B CA RO E O HW I A T v 1
I R AIR— 2 —DIBIEENZDOWTUL, 77T RIS
VISR DBAGFIT DN TR IREHL TE TRV, T
77 R LRRRISEAL RANE OEREAS 2% JRANE DA
DOENL CTHITE T HRBALBDEE TVDETHIND,

5. 5 DRE

STk ~_7=151 Agpll” =7 A2 BT DT D & s
TIRBBEBOMNTEATIZED, AQPLL DA FEFERERZIH
DA DHEEZBND, Ei2. Agpll” =7 A ik
T AN T S MEHTIZ B WO TR g T O WE O FHk
INZHIF ¥ FIL | hT U AR —Z—DFREEEZONT
ST AEAT L. PRAMAE O REA SEME 2 B ST LTz
[

SE 30k
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Elucidation of the Role of Aquaporins in the Regulation of the Osmolality
of Gastrointestinal Contents
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Summary

Aquaporins (AQPs) are a family of channel-forming membrane proteins that facilitate the transport of water
and some low-molecular-weight solutes. They are suggested to be involved in the regulation of cellular
osmolality and other important physiological activities. AQP11 is expressed in testis, liver, kidney, stomach,
small intestine, etc.. We reported that Agp11™ mice were fatal due to uremia resulting from a polycystic kidney.
Interestingly, vacuoles were formed before cyst development. The vacuoles were derived from the endoplasmic
reticulum (ER), where AQP11 is normally expressed. These results suggested the importance of AQP11. But
the physiological roles of AQP11 still remain unknown.

To elucidate the phenotypes in the organs, kidney, liver, stomach and jejunum, of 3-weeks-old Agp11” mice,
we investigated the tissue morphology, ER-stress-response, cell proliferation, and apoptosis using histochemical

+/+

mice and Agpl1” mice.

+/+

techniques. There were large histological differences in the kidney between Agqpll
In contrast, we could not find any histological difference in the liver, stomach and jejunum between Agp11™" mice
and Agp11” mice. This result suggested that the physiological roles of AQP11 were quite different between in
the kidney and in the other organs.

We further analyzed the recently acquired gene expression profiles of the kidneys of 1-week-old Aqpl1”
mice, and found that, except for Aqpll, three aquaporins, Agpl, Agp2, and Agp3, were significantly changed.
Agpl was down-regulated, and Agp2 and Agp3 were up-regulated. In situ hybridization analyses confirmed that
the expression of Agpl was down-regulated in the proximal tubules and that of Agqp2 was up-regulated in the
collecting ducts. The lack of Agpl1, which is expressed in proximal tubules only, influenced the expression of

aquaporins in collecting ducts as well as in proximal tubules.
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