HB &5E 2000 ; 42(7) : 583-590.

=

EE N L O o N e =+

O

T W % AR

*Department of Medicine IV, **Department of Anatomy and Developmental Biology,

Tokyo Women’s Medical University, Tokyo, Japan

A second gene responsible for polycystic kidney disease (PKD) has been identified recently, and an
antisera (YCC2) against this gene’s product, polycystin 2, has been generated. In the present study, we
investigated the normal distribution of polycystin 2 in human adult kidneys and analyzed the expression
of polycystin 2 in the cystic tubules of kidneys from patients with PKD and acquired cystic disease of the
kidney (ACDK). The expression of polycystin 2 in normal regions of resected human kidneys, 4 cases of
autosomal dominant polycystic kidney disease (ADPKD) and 4 cases of ACDK was examined by im-
munohistochemically staining the specimens with a polyclonal antibody specific to the C-terminal region
of polycystin 2. This region is specific to polycystin 2 and does not crossreact with polycystin 1. In normal
kidneys, prominent expression of polycystin 2 was observed in the distal tubules. A faint level of expression
was detected in the proximal tubules, and the glomerulus and vessels were almost negative for expression.
In the cystic kidneys of ADPKD patients, 68.7 % of the cystic tubules stained positively for YCC2,
although partial staining was seen in 41.2 % of the positive cystic tubules. Although the genetic background
of the samples is unknown, the co-existence of positive and negative cysts suggest that a “two-hit”
hypothesis is feasible and that the mutations are likely to be missense or in frame changes. In ACDK cysts,
Y CC2-positive staining was prominent in small cysts (less than 0.5 mm in diameter), which were also
positive for DBA, a marker for distal tubules. In contrast, larger cysts of more than 0.5 mm in diameter
which stained positive for a proximal tubule marker, Lotus T, tended to be less positively stained for
YCC2. Overall, 94.5 % of the cysts stained positive for YCC2, which is a much higher rate than that of
PKD cysts. These results suggest that ACDK cysts may be generated by a different mechanism from that
of PKD cysts.
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Immunohistochemical analysis of the normal and cystic kidney using antibody against polycystin 2
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BELREBERBICBWT, ZFMFENRE (autosomal domi-
nant polycystic kidney disease : ADPKD) i3 b #HE D H
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LB, RIEFBEICB T 2 FHRNEROD 3~4%% 5
O 5, HHROFEEEEEEE L 22, BENEEEND
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BHOPFEEATH %,

—7%, KUY RAF 213968 {HD7 I VEL VLD, 6
EOREEM N X AV 2ROEHTHY, I OREBFIEIIC
RV Y RAF > 1 EOMREIMSEET %5, 72, KV Y AF
> 1 OHIfERN C KisE D coiled to coil 48K CH G AER %
R AREMESTER S N T d, TD®, WH IFFBEE
R, #hike LB 2LEESHEHsShTws, ULk
25, PRI X ZHBFRIRRICB VWL, K Y AT~
OY5e, BIZTFHE LOEEEROGFER Y, Z0EH
W B RHEITUA O EBREEC, 512 & D 2R
HoNTWS, THIINLT, KU YAF > 2 THEMED
BWIRBER I, v 2777 N3 U X TOMBFERO
REDHE S 01>, EEES X BT & L ORIk
M coMBERETIC X D, BEEAKRORE, MaTo
BRI IC b 2 EHRPEONZ D EHEZ OND, &
|, ZVv&FAYS-+ T VA7 27— (AT, GST)fEl
SEARVRELERY Y RAF V218 T 2 K) 20—
Wik Z VT, IEHE S LN ADPKD &, H%RME 5
i@ (acquired cystic disease of the kidney : ACDK) iz DWW T
ARG R AT L 72
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1. ¢ &

BRI TR L7z & N BIEEES, &HHER S0 &0 fH
L7z ADPKD #BED%ENIE 4, ACDK BEDE 4 %
TR E LTz, ADPKD BEF I RIEREN R T, HIEF#E
bfTbhTwixnwicy, PKDIFKFH L X PKD2 %K
ROWT NP IFHERETH oIz, 7, ACDKFEHID
BRI Z N ZNIEE ST TWiawnhs, BEE ClEtkk
KRB REKEFZ SN2 BELEGZHL L, ERUEF
¥, BGER & OREFNIERIF L 7zo FEBI & D OMRY > 7
VR TIE, 2 BN R G 2 1T D
AREME AR LI D EHBALA 7 4 —AF - A bR
MLTH 5,

2. RUSRAF2 21T 2H0FCLTF, Hit YCC2 HifF)

RY ¥ AF > 21289 2HifkiE, Dr. S. Somlo(Yale X
2, New Haven, USA)»xoft5E X7z d D2 H WY,
Hikiz 7 3 2 BBECS! 687~962 DAL polymerase chain
reaction (PCR) EEY) # pGEX2T FEI X7 ¥ —IcfH A L,
GSTRIGHEHZFRL T, RRICHEINHDTH %,

fEElx Nz R Y 7 a—F )V Pk 1% enzyme-linked  im-

munosorbent assay (ELISA)¥:, 7L A ¥ > 7oy hExR

ETREMESHER SN TV 5,

3. HERIFERIARET

BRI R V=) VW TREEL, Bk, ST 7 4 v
W, 4um BEOYIR RERL, fUSHBREs LUV 2
FURaEITo T2, B Y AF T BHEE v
k1, DAKO LSAB2 ¥ v +/HRP(DAKO %) %
{#if L, labeled streptavidin biotin % (LSAB ) 12 TfT -
Teo VIR 2B NT 7 4 1, AR~V F ¥ 5 — 215
ZRHIET 272012, 0.3 %A A & 2 —niz 4°C,
30 G S i, MBPUREDRIE LDz, <1 7
vy —7 %A L7, IFRFRNRIGZHEIES 272012,
TREEIEEIY T H B 5 BIEH ¥ FIMIE I 20 S RE &
T K, phosphate-buffer saline (PBS) Ty, — X
HTH 2P0 YCC2 Hifk (1,000 fF5HFH), a>bo—n el
TPBS #fEH L, 4C, 24WFRHINIG S ¥ 72, Z D% PBS
THE L, ©4F MR B LUV E F ¥ 5 —EHE
MAML ST EY VI TRIGE DAB¥(3, 3 -
diaminobenzidine « 4HCI) THE I B 12%KEL, ~~< b
Fy) TTHYEL 2,

RIS &R RE ORI DTz, v 7 F Rk
7w, UEARTRMIE D~ —% — & LT Lotus T(EY #h) %,
EALRME D~ —%—& L TDBAEY #) 2 L 7z,
EARBRI—DATA R 7T 2% 2 AOBREIC L > THREE
L, Jetasifg OHE & BRaO L EGMHE 2 HH LUz, R
BN IER O RME OB D 55 7% % 1 mm DLEDHL
RERTOOERHEME UCHE Lz, keIl T,
FEf_b Fz 0 —ER o JEEEE I Jeth X B B 2 S5 B
(partially positive) & L, @fRicgets s 2 BIERE (posi-
tive) & X L7 WLEMERE (negative) ¥ ZNFNEE L 77,
AEE ORI L 5 &F 2 o2 EAS 4 6 15 FEfdi
Brat L7z,

w R

1. EEOEME

EMBICBT R IEEHTMOPYCC2PithTo Rt %
Fig. 1 1R d, AR TOBILE T, BEESES =l s ettt
DR Stz (Fig la), SRERKICIE, WK 2 x> F
LHRE, FREFEE, R~ LM/ I I3IE & A G
HiFA SIS, REEEEORME TIX, SEARME 135
SRt s 7z (Fig. 1b), &7z, mALFRMIE 13007 RN
AT s h, WILK T EEeE R a3 e
(Fig. 1b, ¢), BEEIR & AT = Pl & T 2 A RME
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T A5 < Feta il & iz (Fig. 1d), BEETO
etttk DXy — > % Table 1 1CE LB, E72, {H% DR
o coREDBEIC OV TIE, HIFSESG F 2 HAL
Ao, Ehed], BEEBRMAZ EORENRHEZEE TR
molz,

2. ADPKD JfEff)

Fig. 2 12 ADPKD JE# D 3eth % 7% 3, ADPKD fEf T
&, ERIRTZRL L 7oK & RS LR, EENRD S
NBH LD SN E HIRLE L Tz (Fig 2a, b),
FEH/N S B tE 3B s 7z b DT, IEHB TO®E
LA & Z 2RI OE Th - 7z (Fig. 2¢) . FEfI %
L TCWARWERET 2 RA1E Tk, 1IEEE L RO R EMES
RO STz, Flz, EHRFEME DIZIZH— o futatt & 5
%, BRIFEERAE TIES A REsED 5 b b O
DEE SN, MEEEOBINCHREIIEE TCh 2
25, AT 2/ NME 5 EXE LA ERB S L
oz (Fig.2d), #@H ORMEBEED SHEULEFHFZ S
N5 1 mm L EOBERIRAE T OREREEDOE S =&
fEF) Z &1z Table 2 (2R3, fEHID PKDI, PKD2 OiF
GFFIEEDPHEESINTOER WD, SREMEOHE S
el U7z o SHERIT O34 68.7 %H3 G (2 D 5 B
SHIGE 41.2%), 31.3%0 M T, P YCC2HifETOEE
FIDOREFICE L WERBBZEINT, £/, K&l
TSN RE IS b OBPBEI NI,

3. ACDK fEfl

FEHEB I H 5N DB ACDK 2 DWW T & Rttt 2 S L 7z
(Fig. 3), ZEMIE 0.3 mm LN O/NS s BEfaix, v 2o F >
RO TREMRMAE DO~ —7—Th 2% DBA THRE S
7zo PLYCC2HATORMAEM b BIFMF I N T, &
B 03~05mm O FRIIC 2 5 &, v 27 F R Tl
DBA, Lotus T OWjFDOHEMEEL, HLYCC2HAET
D YR T IR AR 72 1, DBA THAADI A S 1L 5 LR
MEHROERT, IV POBINZEANZTD SN
7oo BRI O0Smm U EDOKRELBIATIX, v F o §ufh
Tl Lotus T THEEND b D% %D, DBA THA
EN2HOEASNE»oT, PLYCCLHETOYAME
bEEZ Th 72, ADPKD OFEf L [FFfIC 1| mm ZELL LD
PRAAE D YCC2 R 2 B 3 % & 948 % (Bt 5.2 %) T
Holze

PEXD, #ENEMERKEEZ oNb/NS BT
i YCC2 Hifhic X 2 etk S IZITHERF S Tz, K&
e TR LR AT PRAEE k3% » EHERI S 1, HT YCC2
ETRPOEELRALNDE LD EALNRLH D EBREL

TWwizs, ADPKD O ZERIhEg L Tt YCC2 ik D 5
H3IE ACDK fEF TEIETH > 72,

z =

RYYAF 2 PKD2HROEHT, RYYAF ¥
LEe7 S 7By~ TRVHEAEZ > Twb, PKD2
fEF DR IZ ADPKD BEHOK 15%%2 Hd 5 L3 nT
WEH, EETOHRT L I LRI TBY, S,
ERICIEHE B L VBT, FEEE AT 2BREOER
TOFHL & FIERARRF NG U 2o

Fwi-3i YCC2 Hiifkix, PKDI @ C Kk L HHREMED &
WSO T S BERCEEGEORFRE LR L Lz b O
T, KU YRAF 20T 2 RREBHER I N T 5,
KUY Y RAF > 2 DRI DWW T F PIHRE XD 720D,
EHEOE NETORER, RME 20 L Lz BT
DFEFHEINT WD, GE, 270 TOSHEL
T, #OLB L CHEASRME TOROINIARME X D 5
FEThHoTeh, Ong 5 DHETHFAIROIERH N ZINT
W39, RERELHEICOWTIE, Ko ERBEICEET
Holze

RVYAFULIZOWTE, b3V LMEHLIEZ 2
B, P OWTERE T LI VRERENELS>TW
3, RSN X5z, PiREEROE R b RE
BhoEFZOND, KRERE, HEBERELT2HED A
S5NBED0D, KU = BRI E I D w TS
BENZETEMEDDH L5, FRMED, T LTH
B COREME LR T 25/ £ 5,

Fl, RVYRF U1 ERY Y RAF 22 ERRYEHMY
HC, 1 OO B W TR 2 C e ERHEIC
XoTHMEshTw3d, 0L, ZOWMFILRL
T “PKD pathway” %3 % aJReMER I S T %,
WIEFLALVTIE, KUY RAF2 1T ERY) Y ZF> 2D
12 coiled to coil $EIE = /L ¢, tHAMER % &IT L binding
partner & U T < AJREMELNF 2 5N, & S ZPifkic &
B FEBRT TR FER & & bic, BREEK T 2 RME T
— T DRAUERFED S5 R WEHE TS 5 —H OFiRO Gt
LREL T 2HEHENDH Y, WMHENZNENDOM ARSI
Do B AREMESHER S T 2519, F 72, BRKAYICIX
PKDI X 1O PKD2 RAIC B W TR, BRGICSIZE
DERPRALNZNI LR ED, KVYAF 1 BLUR
VY RF 2 OMEFAEHEIS ¢ 2B TH 2,

SENIHEATL Ty, BBROE TOFKIIL R
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Fig. 1.
expression in nor-

Polycystin 2

mal human kidney

a : Low-power view
showing prominent
staining in medullary
part of the kidney
(x20)

b : High-power view
around the glomer-
ular area(x200).

Proximal tubules are
stained weaker than

e .-l" distal tubules, in
{38 L ii.'!"'-"-i. S contrast, no staining
. aw r-i o ) .
. " hk is observed in glom-
s erulus.
- $in 'ﬁma*f*ﬁ o
.‘*‘g-m‘ B T c : P|stal tubules-s.how-
- ;. e » ing strong staining
o o ; :“ * % d : Collecting tubules of
- "." . papillary part show-
-
C E %-””‘ . ing strong expres-
[ - % - sion of YCC 2.
Table 1. Immunoreactivity in the control kidney
Glomeruli Bowman’s capsule Proximal tubules Distal tubules Collecting tubules Vessels
YCC 2 - - + + -
Scale of scoring : — if negatively stained, + if weakly stained above background, +- if significantly

different from background

T, MUTHRADE & O REENIEL, Tk 72
B3 2 HREE L REEE, SFHRICRBINTWVWS, 25 L
FfEEE, FEW, A 7o ERHTORY) v AF O
5% R8T 53D TH H¥1?, & 52 Ibraghimov-Bes-
krovnaya & @, I, P 5LE T O MR E B
ba o 72 LRI CHRBMENTLHET 2 & v S FHEOR S

b, REOOFKAEID UL BHEOEE, HEiEEE~0n
P ORI NG, i, WMEEFE /vy 277V L7k
ETNYTARBW R 7a VG RERILTHwSE 2L
Mo, HIRED S kA OB & OIERI 05
bbb E0E, Pl bEEOHRCIEY OIS
W S DOFEZELE TV B EHZ 551017,

% DML TORIEICOVTIE, WEICL VLT, &
e, FEERH], FIAREE EHEEL Twnv, SEORE
TR et S MR D RTE T CTle o 7o BRI
TIIBEEESRME COB M, FREREAT O Je e
BEaNL LERINTL 2, 2O4HEHEFRICO
WTEAHTH 2, &ill, BEMCEVTRY v 25>

2 3N O MEVNEAERCREL, £ O C Ko Glu787
~Gly8212 5DV Y BLFAL 2 &) D 34 HO T 2 /18
ODHFERZDRECEETH S LHEINTWEY, ZL
T, HE/MIKICH 2R YA F 2 2 IZ TN YREEEET
MIfEEERE N S W E RIET 2 b0 LF 26 Tw
%,

PKDI, PKD2 OELETFHIZHBHEE SN TwiR vz
®», ADPKD &5 & OffHIE T O Qe th ik o 37 1 #E L
Vo R 85%HS PKDIFERI T % 2 £ %HF Z % &5 EDIE
Kb ZOHREESE VB EWZ S, 4EFOFEORE T
3, WTEOBBCRE S, IR EESREL T
720 S ETOHETDH, PKDI B X1 PKD2JERITZ 1
ZUORY) Y AT UHHEOEROREITREL Twd &
SN T 55019, S a0 fE#] 23 PKDI & 3 1 id, Hit
YCC2HERTH M2 2 D X WS, e 23
fZOWT, BedRizE SR Y 2XF 1, 2%
FROEBABHEOLER LD, KYVYAF > 10D
Jig&n & RY Y AT > 2 OIERCE S AR D 5,
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Fig.2. Polycystin 2
expression in
ADPKD kidney

a : Residual tubules
and small cyst
showing positive
staining for poly-
cystin 2

b : Interstitial area
showing fibrotic
changes is nega-
tive staining.

c, d :Largely devel-
oped cysts are

S el ; variously stained

o e e " 1 for YCC 2.

Table 2. Immunoreactivity of the kidney tissue in ADPKD patients

Patient (age and sex) Positive Partially positive Negative

Case | (55, F) 21/28(75.0 %) 8/21(38.1 %) 7/28(25.0 %)
Case 2(54, M) 20/28(71.4 %) 7/20(35.0 %) 8/28(28.6 %)
Case 3(52, M) 12/18(66.7 %) 5/12(41.7 %) 6/18(33.3 %)
Case 4(60, M) 16/26(61.5 %) 8/16(50.0 %) 10/26(38.5 %)

Fig.3. Polycystin 2
expression com-
paring with lectin
staining in ACDK
kidney

a, b : Several cysts
are positive for
YCC 2 staining.

¢ : Acquired cyst in
large size show-
ing positive stain-
ing for Lotus T

d : Smaller size cysts
tend to be posi-
tive for DBA.
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t ERTOREADROEINBELEL T 5 fiid PKDI
EROHMETH A SN DB T LT, KRN LBV €T
WTOFREREBLTLH—H L2\, PKD2D /v 2777 &
v 7 A(pkd2—/ ) BEELE T W 398, ~T O EAE
(pkd2t/ ) CRERSHEMERD 5h, & 512, BETH
HBZDBICIER Y =7 T4 v 7 sl z Y v 158
FNCTFAE T 2 MG % 4 U 7o N8 72 ST An T 0B
EElE NG, COBEICBERZT 7Y v 1 %bOXE
GFREET 2729, pkd2~/_ 0 X 5 CBIEHTIiE 7%
{, EbNDADPKD TAHNE LI BK/NS &5
MR ST, ZOBEFICLRY Y RAF > 2 oGt
BER&ELTED, £ MOEFITOROMEL IZEZ>TH
720 £ N TORGHEDERIZOWT O, Bl i35
fafe R DS R Y & A F >V SREN L EE 2R/ T,
ROBELEMOME 2 SIS L Tw B AREETH %,
b9 —IF PKD BLEFNI ALY AERRPA VTV —A
DT X D AREMA, b L IEME 2 A Ul B R ES
5 2 & THIEME 2R L ROESHERF S L 2 ATREET H
2, WbW3Y—ty MHTIE, —DO¥MERMET,
AEFEMIZIC BV CTIEHR TH - Fen ml s T oM fiie T x4
(loss of heterozygosity : LOH) L7z 0, ZENEZ > T
32 LA & N0, 2 id A ZE B (somatic
mutation) IZ & Y 2 DHDELETFONEEAEBE Z D,
fan &g 2 & 2R L Tw 3222, Ehffiid s o U
B TOERES I Ay AP E LIz DR S, EH
BERIZFET 2 0RENRE 2RO 2 Ltk b, 5% Tk
EHEOHLENORME LETORY Y AF > OFEBEDIT
HEL T, BETEFCEOSEACLY, EERE
HOWEEIHBFRET S, WbWERIF Y N2 AT 47
SHRDBEC TO B ARENEL D D, Yttt BB EK &
bEZoNS,

SEOBN TS, —D OB TESH RGO R G
B oI Z EDERIZHS A TRV, fioHmEThig
Fn3d 01, HEOE S BISHS L T2 HeM, i
LEO—E I ~T 0 BEEMEOHER (LOH) AR fuZ 5 53
AU T AHEM, b U < I3FEH_E R OFR5 Y 72 MR 1
D& R SRR T 2 b 0 LS,

—77, ACDK Ti3/N& BT EMIRME D~ — A —
T®H 2% DBA THRE N, PiYCCLHAAET L RENH S
Nice RERENIIET L LT Lotus T THA SN, AR
MEICHKT 2DORSHEF 2z onizd, HLYCC2H
ORI IRER TH D, S IO HNERT 2 Jetaitic
BOTEFRETCORBOSHE LSBT I EFZ O

MU CTEBEOBMRIE ADPKD ICHANTEETH - 72,
BREOFEICOVTIE, ZOMWE, FEHFICBEL TH
G0 b 520, ACDK OFEfTIFE & U CITALRAIE @ ok
T2HLEINTBYY, ZTOFERTIC OV TIFPAZE IR
I & 2 85eE O HRIT I e E 9 2 22 HERIRMEE D HRIRIC &
250 b, TRMER OB, BEA 7 vy ORI
OB R S T 220, B E R O BN O T
H, RERPELRTHLIERENBMTH B, &5
2, WIS BEEBICB T 2 BEOMIEREOLHE L £ b
12, R BE%EN T (epidermal growth factor : EGF) % M
ZREOFBEMNITHEL T3 &L TWw B2, Kil,
ADPKD OFEf11Z 81> C b EGF 284K D F1E R 21
OTHENIEFH SN TE Y, EREFCr2b Y 2FFOWEE
W d 229, X512, Avner &I ZDOHEI &L » R
IR DT 62 EHEGE LOFEHSRTE Y, SHROM%
DBEIRFE T 5,

W

RV Y RAF 21T 2504k, HLYCC2 HifFkE, IEH
t B CEAMRME 2ot d iz, ADPKD B
BWTIE, BRPEEME COREMEIZR 68 % T T
Hotel, FEERDLVERLBE I, Wb Y —
Ly MESZRT AR EFZ 57z, ACDK O[T
X, A ZO/NS b OITEMRME HEERT, KEWIE
EE LU GEMRME O~ — 7 =BG Th o728, &
WERTHYCOHEORAE L EE THoT,
ADPKD & (g9 % & ZEfd o 1 YCC2 Fidk o 5 1 2 1%
ACKD EBI TERTH > /2,

Ei

Az bz, YCC2HiEDBEG 2D £ L7z, Yale
K2 Dr. Steve Somlo 3 X Uf Dr. Yigiang Cai ICZE#HEL 9, %
7z, B ZEIE B Lic 2D ie R L FERR S - R HE
DFEEE, ARHETFRERNS L OBEREEER Y 5 —Ri
JEHS, I EMRAERAICR#H L £ 3,

BBARWRO—BIXEEE R EEE [ETEERE] WA
B, ZREERE B X CRHBSREM FTE RS & > TTh
nize

KX OFEEL, 542 BIHABRY SR (1999 4, BR) s
WTHEL T,

X ®
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