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CD2AP Expression after Ischemic Reperfusion Injury in the Rat

Sayoko NISHIMURA, Hidekazu SUGIURA, Takumi YOSHIDA, Ken TSUCHIY A and Hiroshi NIHEI

Department of Medicine IV, Tokyo Women’s Medical University, School of Medicine

CD2-associated protein (CD2AP) is a ubiquitously expressed 80-kDa intracellular protein, and is speculated
to act as an intracellular signaling pathway between plasma membrane proteins and cytoskeleton proteins.
CD2AP contains three SH3 domains and a coil-coiled domain, motifs that are important in protein-protein interac-
tions. We have utilized an established rat model of ischemic renal injury to investigate CDZAP expression by
quantitative real-time PCR for 10 days following ischemia. CD2AP expression increased by up to 4-fold after
reperfusion for 6-24 h. Immunoblotting and immunostaining with a polyclonal CD2AP antibody demonstrated a
significant increase in CD2AP expression. These results suggest that CD2AP expression increased during the
cell proliferation following renal ischemia and that CD2AP may be involved in the process of cell repair and/or
differentiation following injury. We also investigated the expression of genes categorized to apoptosis and cell
proliferation in M1 cells transfected with full-length CD2AP c¢DNA. Quantitative real-time PCR showed de-
creased expression of B-Raf, caspase 12, and CDC2. In conclusion, the results of this study demonstrated that
CDZAP expression is significantly up-regulated in adult rat kidney following ischemia-reperfusion injury and that
CDZAP might play an important role in the process of cell repair and/or differentiation by suppressing apoptosis

and cell proliferation.

Key words: renal ischemia reperfusion injury, CD2 associated protein, apoptosis, cell proliferation
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CD2-associated protein (CD2AP) &V ¥ /387 &
AT A CD2 @ cytoplasmic site & &3 5 &
HELTRESNLGFT, #ESTTH5CD2
DT R T B E AR L TWBEEZLNT
W5, $72, CD2AP OfExEid 3 29 SH3 domain,
proline rich lesion, 4 L T coil-coil domain % & 7
D, WFhd ZoMOER LEE LIkELZRIET S
CZEMERmEIN TV A,

WL, SRERME DR MR ORI E F1ASK 4 1B S A
3N, ZDRMEDHIH S 203 5 7%, nephrin?,
podocin®, ACTN-4%, 7% & Dk ER4E R HBa o
LWHEBEH I LC, CD2AP 2" B#EH & LT
WEIN TS, 8512, RAEEAT, £51NE
JuEORRKNER TH 5 polycystin-2® & @B 3

HINTWD., TNSOEHIZWT RO MIERIZ
BT o BEEATHLI LM TH 5.

SREAR LM TIE, CD2AP D v 27y b
TAD, A7U—CEEHETET LI ENREESN
7275, IRAEETOBXICEL COBHRIZEZHbOTH
5T 5%, CD2AP BRI B K o R ER 4K 5 4
FICBE S5, RAEMRIZLBHRL TS, 20
AR ERLEZENCOWTIE, FRBELEIZ .
A4, invitro THRABEMLICBT 5 CD2AP ORI
PHREEREF L L TORENHEINTNEY.

AE, FABRMEOREZFRT 5B EMEE
MkEE (IRD EFVEHWT, TRMEEEICBIT
% CD2AP OFENIDOWTHET Lz, 612, B Y

A8 M I SR O B 2 M T CD2AP 2 BRI 581
L, BESLERTHOMEZIT 7.
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HREHLVHE

1. ERBMES v NOBROBERESE (IR) €
TILOER

MR E LTHE200~250g, 1288HEDY 1 A
% —5v b(Jla, BF) EZHVZ. XY MAVES —
WV (KHARE, ®i) % 50mg/kg MEFENIRGH
BTCRBEL, mMEMRELAESL, nEs 7 7%
AW THRlOFEEHRKZ 60 0HTEEMEIERERRA
BL, BErBERLHEL IRIFE LA av b
O—) & L CHBEDATTWHIE L 728 % sham #f &
L7.

FHEVRT, 6- 12Kk, 13- 10 HRRICERM%Z
v, M7 V7F=> (Cr) ZHEER, Bz
ML, MASRCTEERMHE-80C THREL, RNA
A L7z L TR - ERE R L
) VHETCREZEL, b9 —HMOERI 4T © 4% 35
FVATVTE R (PFA) 1224 BRRIRE S E[HE
L, OCT compound (ZFHE L2k L7z,

TR C OB ERI I LFERRFE W) G
BERZROARZH T OKREFS 03-07), NIHDE
EREI OB A o4 VIZER L Thafr L 7=,

2. wEEEERRE

15% O ERE RV~ VI CEE LRI,
877 4 A% 3um DRSO 2/ER L, HE
et TR PR F RS 1T o 72,

F 7o, BHEOBET A 2 HWT, REMREY
[ZHET L7z, 015%BSA i PBS T 15 774 ¥ & =
N— |} L7z1%, 2,000 R5ICAR L 72460 CD2AP S ¥ v
MRY 7 u—F vHifk (anti-CD2AP Ab, Dr. Somlo
K0t AL, LT 1 REIGEE7. PBS
THEHR, ZkPifke LTFITCERR I E Y b
IgG PuliiiF (Alexa Fluor 488 rabbit anti-goat IgG
(H+L), Molecular Probes, Hi) % Fiv:, BtHT
PRI BRI X B R 2 1T o 72,

3. ZEANAS & Western blotting i%

&4 OB 1/2 B LML EEMREY Tk
LT, homogenization buffer (20mM Tris buffer pH
75, 1mM phenyl-methylsulfonyl fluoride, 10ug/
ml aprotinin, 2 mM DL-dithiothreitol, 1% poly-
oxyethylene sorbitan monolaurate, 1mM ethyle-
nediamine tetraacetate) THREY =+ 4 X L7121,
5000rpm 10 70 L BiEE B L 7. EEREE
Zi#ll%E L, 100ug & sample buffer & Z{REL, 10%
sodium dodecyl sulfate-polyacrylamide gel (SDS-
PAGE : Readygels J, BIO-RAD Japan, ®J}) T®&

35

Table 1 Gene profiles, apoptosis and cell prolifera-
tion molecules

Symbol Acc. No. Symbol Acc. No.
14-3-3beta AF058797 FADD U43184
Artl NMO09652 FASANT M83649
APAF1 NMO009684 FKHR AF126056
ASK1 AB006787 FODA X12801
ATF3 NMO007498 GADD45 1.28177
ATF4 M94087 GAS M21828
Bad NMO007522 Gsk3b NMO019827
Bax NMO007527 Hifla NMO010431
Bel2 NMO009741 ICAD-L AB009375
Bcl-w NMO007537 Ikbke NM019777
Bel-XL NMO009743 IKKbeta AF026524
Bid NMO007544 JNK1 AB005663
Bid3 NMO007545 LAMINNA J04064
BimEL AF032459 Mafb XM110688
B-Raf M64429 MCL-1 U35623
CAD AB009377 Mdm2 U47934
Caspl2 NMO009808 MEK 102526
Casp3 NMO009810 MKK?7 093030
Caspb NMO009811 NFKBI1 NMO008689
Casp7 NMO007611 NIK U88984
Casp8 XM129752 pl6INK4 NMO009877
Casp9 NMO015733 pl9 U20497
Cendl NMO007631 p21 U24173
CDC2 X16461 p27kip NMO009875
CDC25A 027323 p53 M13872
CDK2 NMO016756 POORSK XM123003
CHK1 AF016583 PARP AF072521
c-Maf AKO033026 PDK1 AF086625
Cradd NMO009950 P13K AB008792
CREB M95106 PKC-alpha M25811
CYCE X75888 RAIDD AJ224738
CYCLA 7.26580 Rbl NMO009029
CYCLB X58708 Ripkl NMO009068
Cycs NMO007808 Statl NMO009283
DP1 X72310 Stat3 BC019168
E2F1A L21973 TRAF2 L35303
ERK1 714249 Weel NMO009516

KRikBI 24T - 72, 7 V% PVDF RICERE#, block-
ing buffer (3% A ¥ 24 3I )V 2 /PBS) T1EE 7oy
7 L, —RPURH anti-CD2AP Ab % 3% A F A 3V
7 /0.3% Tween 20/PBS 1 2,000 57 B L CHEAH L
72. PBS T#if %, ZXPUA horseradish peroxidase-
conjugated, goat anti rabbit IgG (Dako Cytomation
Glostrup, Denmark) % —RX¥IUEE FEICHRL T
R L7z, $%E#%, /N FIZECL (Amersham Bi-
osciences Piscatamay, NJ, USA) % B W TH {1k
L, densitometry W, HREMIZEELL 7.

4. #Eka¥EE & CD2AP BRIRRDF &

M1 #ilfa (ATCC) & 10%FCS/F12/DMEM ¥
(Invitrogen Carlsbad, CA, USA) % ZE 5 &
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Fig.1 Serum concentrations of creatinine
Serum creatinine (mg/dl) was significantly increased in IRI rats. Data was
given as mean=SD (n=5). *p<0.05 compared with sham operation rat.

L, #gid 5%C0. 37C D&M T CHEL .

CD2ZAP full length I&, mouse kidney total RNA
(BD Biosciences Clontech Palo Alto, CA, USA) %
AW RT-PCR¥EIZE ) cDNA 2/E# L, pcDNA3.1
vector (Invitrogen) 2% 77—V L7, 2D
CD2AP #ZFB L U'ay b — v ® pcDNA3L i
50%confluent 2 7 - 7z M1 #ll J8 |2 lipofectamine
2000 (Invitrogen) % A\ TR % L, 24 R
IZRNA BXOEBZHB L.

5. RNA DFRH & real-time PCR %

CD2AP mRNA B OFHEi D725 v b OEIRE
)75 primer 2 LT O X 9 128EE E8LL7-. 9 v
I CD2AP primer, forward ; 5 -TGG TAG CCA
GGA ACT CAA AAG3’, reverse; 5 -TGG AGA
ATGTCC ACC ATT GA-3".

3 51T, CD2AP D BRI FEBIC L 2 HHEET
profile DEALZBET L 72, FOBIZ, 50U Ta-
blel D& HMifast~ M) v 72, 7RI =Y 2%
EVZ B b % BEH O 8 1R F B D real time PCR A ©
primer v s &BEH L 72,

7 v b OB X U M1 MilE TRIzol 2 vy, 7
0 b I —)VIZH#E LT mRNA O 217w, EEBRIC
HWwsFT-20C TRELZ. FREFRERS L O
M1 D total RNA (2ug) #§5%I & L, Superscript
IT (Invitrogen) & H\vy, SIEREREZERG RT) %217
W cDNA 2 & B L 72. Realtime PCR X &% 4 @
cDNA % § & & L, SYBR green PCR K (PE
Applied Biosystems, Foster City, CA, USA) #%
H T, PRISM 7700 sequence detection system (PE
Applied Biosystems) T It % 47 L 72. mRNA
DL X)vid GAPDH % v CHEH#AL L 7-.

6. HETEAINIE

BT P BB ECRL. BHOZLIZ
unpaired Student’s test THET L7z, p<0.05 Z#EH
FRIZERLE L.

#wOR

1. IRI#QMmMFILTF7F=> (Cr)

Fig. 1 \C IRT# B X U Sham B 12 B 5 MLi& Cr
7 I M AR EIE % day 0 2> HAERERIC/R L7z, IRI B
DOMECriz6h 55 day 1 £ TREBWIZE 212 B
AxRO, 0% day 10 IIZIEFEE TET L7
I 5 Sham HDIMFE Cr L L THEENR
HHNT.

2. IRIETIVS v MIHT 5 CD2AP HIEDKET

1) CD2AP @ mRNA LX)V TOB

IRI# B & U Sham # % %+ @ B & » CD2AP @
mRNA 538 % real-time PCRIEWC & Y M E L 7.
mRNA OFEI|IEHG E Uz Sham BEICHE L T6h
POBERICHEML day 1 £ THRELZ, day3 T
WK ZDORB I Sham B L AEESITETL
(Fig.2).

2) CD2AP DZEHL NIV TORB

X5, B2 OFBETHO CD2AP EHDORE 2 #H
L7z (Fig.3). 7 v MNEBRICBIT 5 CD2AP i3~
2 A 85kDa DY A KNy Faski S 7z,
IRI BB IZBIT 5 CD2AP D581 Sham BEDOEH
RBHBICHRT6BLIPI2h TIEIH 28, day1 T
IR 355 THIML Z? peak IZEL 2. 20D
day 3, 10 THKKR L L TH 3D CD2AP BB &
DAL I N7z, FEABIEE Sham ik
BLTHERIZEML W (p<0.05).

3. RIBMEEEIRE

—692—



Relative fold change
4.5

37

4

L3
=]
w
=
®
E]

3.5

3

25
2

L5

1

0.5

0 1

0 6h 12h

day1 day3 day 10

Fig.2 Regulation of CD2AP mRNA expression in the ischemic reperfusion

kidney

CD2AP expression was increased in the post-ischemic reperfusion kidney
by up to 4-fold at 6-24 h. The peak in expression was at 24 h after ischemia
reperfusion and the expression returned to normal range within 3 days af-

ter reperfusion.

n=>5, "p<0.05 compared with sham operation rat.

A.

B. Relative ratio of CD2AP expression

IRI6h 12h

day1 day 3 day10 Sham 6 h

Fig.3 Regulation of CD2AP protein expression in the ischemic reperfusion

kidney

CD2AP expression was increased in the ischemic reperfusion kidney by
up to 35-fold at 6 h to day 10. The peak in expression was at 24 h after

ischemia reperfuison.

n=6, *p<0.05 compared with sham operation rat.

1) HE %:ta

IRI BE OB AHMRIEAR O HE G4 ffv % Fig. 4A 123~ L
72. day 0 (2B L day 1 CIZIRANE LR MRE (1
V) ONEAE, brush border Ol &k, ZEHaZ
TR RO BB S, SRS T
(ATN) g Z 2L Twiz. Zoft, BEOTE, Fi
B v RER T BBk A e iR R AR I ER AR O
e &L B sz, day 3 O HE $e@ A TIHK
PR U CHRMEEMCRIMERIAEA A S, Ml
HEPERTRRREVWELEH T HMROBLLR L
EEMROFBAEGEIEBE S22, day 10 T

E#EALL 7=

2) SRIEMLRL S IR

Sham BB #H#% 12 38 > T CD2AP 135 Bk 1K @ po-
docyte 3 & OV AL - mALRME LMl - £ E6E
Wi RBLA D, AU ET LMK, P
BEETHo7. TNHORBADORILEEIYTIATD
CD2AP B4 & Mkt TdH - 72. 12h, day 1, 3
Wiy CD2AP OFEHDRTEICEALIZRD % h o
7275, Sham BEIZHE L CTIRMIE TP CD2AP D%
Homini S5 Tdh -7 (Fig 4B).

4, CD2AP ZigHIRE L -~ M Hil8ICH T 37
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Sham

day 3

Sham

day 1

day 3

Fig.4 HE staining (A) and immunohistochemistry using anti-CD2AP antibody (B) of the rat kidney following

ischemia (x200)

Vector only CD2AP

78 KD. ————

Fig. 5 Western blotting of CD2AP over-
expressing M1 cells

Fh—2 R, HHlaETEREE R T RBOMRE

CD2AP AR I N TV E N E ) %R
% 7212 SDS-PAGE T, FBd CD2AP &EH LA
V% Western blotting T/R L 72 (Fig.5). 2~ b —
V& LTt vector DA% CD2AP full length & [d] 4
T CRRBIFEB L 72 M1 Mg % M L7z 9 85kDa
DFTIZ CD2AP O3 v Pt &1, CD2AP %
HlZE8 L7z M1 M2 T CD2AP OFHEI L W &
HHERE S 7z, CD2AP 2l 3 L7 M1 Mg s
Farrag—nizBng, FHEOTEF-T R,
R B8 5 L2 B G 9 A B fR F @ primer set & V72
real-time PCR %647 L, #1560 mRNA LX)V
TORBEWRI L7z (Table 1).

TR = ABEEEF L LT 3HHDEET,
Bcl-2, B-Raf, caspase 12, caspase 3, caspase 8,
CHK1, Fas, PDK1I T2 v b — L & l#E L T
mRNA L XV TOREBDEA LTz, $72, filg

W EEEFOI B CDC2ay ba— L el

B L CRBICED LT/ (Table 2).
% =

CD2AP 1#) 85kDa OMIIENEH T, T Hillus
XOFFaoVvdF 7 —MBORRNLBEEATH S
CD2 @ cytoplasmic site & #FA L, MHEER % T 5
EHE LTHRES N/, CD2AP i T #ifg & HER
AN & OMaHEE * RE(L S L BRET D,
MERORHZ2ITH)dDEEZLNTVS. X5
I2 CD2AP (ZIIER, J v 235k RICE BT 5, K #
DRBITFER I N2, T72, CD2AP O 1, B
% domain 13, FNEFRNICBELLIEREDESTE
For3hTwa, §74b% CD2AP 134 L ofid
EHOMEEO L LV BAMETRD, e kd
) TREEARIR S D,

RIS TIE, SRERR LR MR T o RAED e HE &
M, Shih 5DOFEICL B E,CD2AP 2 v 2 7Y b=
7 AN ES 1~2 HIZIEE T, FOBREHREOHHE %
R, A7 U —VEMFEFERIEL, 6~7 HF TIIH
AEIZELVIBIZEZ L ENTWAEY, CD2AP &£ D
FEER & LTEIT SN A DL D nephrin, po-
docin % & DA L OMBERER I, 7
K=Y ABEBEET TH S PI3KY, AKT, Bel2
family D—2>T# % Bad &, CD2AP OHkfE% £ 2
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Table 2 The altered genes in CD2AP over-expressing M1 cells

Symbol Acc. No. Definition of altered genes
Regulation apoptosis
Bel2 NMO009741 Mus musculus B-cell leukemia/lymphoma 2 (Bcl2), mRNA
B-Raf M64429 Mouse B-raf oncogene mRNA, complete cds
caspase 12 NMO009808 Mus musculus caspase 12 (Casp12), mRNA
caspase 3 NMO009810 Mus musculus caspase 3, apoptosis related cysteine protease, mRNA
caspase 8 XM129752 Mus musculus caspase 8 (Casp8), mRNA
CHK1 AF016583 Mus musculus checkpoint kinase Chkl (Chkl) mRNA, complete cds
Fas M83649 Mus musculus Fas antigen mRNA, complete cds
PDK1 AF086625 Mus musculus phosphoinositide-dependent protein kinase PDK1 mRNA
Cell proliferation factor
CDC2 X16461 Mouse cdc2 mRNA for CDC2 kinase
LHLTHEREEEZONS. S oI, ABROBEARETIE, BREBHLEAN

Huber 5%, SRERMKLBZHIAIC BT nephrin,
podocin & & 12 CD2AP i P13K/AKT-dependent
signal transduction 259 % L 5 L Tw 57,
¥ 72, MoB#EEH & L Tid, proto-oncoprotein : c-
ChI'" | F-actin', cortactin®* actin-capping pro-
tein : CAPZW % &%, F-MIaEHR~OBEEN{E
HbmEshTna”.

—77, CD2AP DO T RAEFRALIT kR B A
RS, BEARMEE B, REE ICH R
LTw5a25, ZOMERIIMRARHL P TR WY, &
5 L&D 5, CD2AP ERMEICBVTDH, B
BEARHHVIIEREH L OB 2RO L
Bt EEINS.

22T, SEELAETy VEFRIFERTT VE
AT, BRMEREICBIT S CD2AP BIZTO%
BIzowTKRET L2, €512, BREEAEMIH
ko M1 MIF2C CD2AP Z5fil53 L, 7HR—2
A BEEETB L OB R T ORI LB
BLEBEIRITRE, TR MY A2 &ML E
ZOBE, WHOMEL, REMIROKRE 207
ZOEATICEEG T AL I N TR, S0, R
MEHREOMBTORHAR L HERET LI LT,
in vitro DA TR BEAROEES X BHEEEICHE
bARFICERE LITY, EHENZ CD2AP ICHE
T3 LHERINDBIETFERET L.

IRIEF )V T v MIZBIT % CD2AP O %I,
mRNA 236 h 259 TIZ AL, dayl 5 day 10
¥ CTEALVANVTOEMABE SN mRNA 0%
BoOBRMEIIH LT, EERBHAPFRLZI LI,
Western blotting IZZBEHEDOKMT, L3 LHEE
BEEZRLTVWAVWI LD, ZOBEREEZ SN,

remodeling 72 &, M H P OEBENERLZAL TS
ZEDHMML, ZOHEREL L TCD2AP OEHKEH
BEOFRERLIZEEZ b,

—fEZ, IRIEFVIZBIT B EANBFAEORHA
WBWTEELR AN =X LIL, MEEEOHE &M
FE®D polarity DFREITH A L b TBY), K
DIFFETIXZN L PRI o TV R WITREN:
PHE SR TS, Wald 51, BEMFEEREET
TN Ty MIBI AHFEBR T day 3 121X brush bor-
der @ F-actin % EZKEFTEET LD L, day
8 & B\ I F LU C ptubulin ® ¥ 7 F VI3 HE
FENT, HBE®D polarity DEEIZEBNTWA &
HELTWAEY, IRIZBICILE Cr S EEILL, wHE
ZMIHREEORE L R 5B M5 2O R
FEBLIUEAPBEBNERE D> THFREHL T
HAREMEAVRIE S NS, Lo LA, CD2AP O
FRABOLEMLBERISBOMFAVLETD 5.

IRI 7NV O EH RIEIIC BT 5 CD2AP &H
DOFEFIENE, CD2AP P HIlBOBEEL L UOHED
BRICEST2WRRENRB I N, S 51T,
CD2AP B2 DO BHREHR H 5V IIHRERD &
OMESER 2RO b RIE S iz,

IRI EFWVIZBWT CD2AP OFENED L7z
TEho, RABKMERROMIMBEEZ AT
CD2AP #HIRHT 52 L T, ZOREHEL NS
AL A BEBR T 2 RE L7z, £, real-time
PCREZHWT, » 552 L HE L7 primer set
TT7 R M=V AB LA ICBEE T 5 BIEFO
BEOBLEBET L7,

CD2AP % fI %R L =Mz Tix, sfEED 7 K
b= AMEERT TR T EEZ s, CD2AP X
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CNSOEMRTFEIHTAZ & T, MizOBEL X
OHAICEE T2 2 EAURR S N7z (Table 2). F#IC
BETHF Ld o 72 BRaf", caspase 12°T& & & #
ROTAR M= RAICHE#ET 5 EET T, Raf family
\ZJ& ¢ % B-Raf iZ Ras DIEWERETHY, 51
Z®O FHE Tl MAPK ERK kinase MEK), extracel-
lular signal-regulated kinase (ERK) %41 L T mito-
gen-activated protein kinase (MAPK) (£ 5 ¥ 7 F
WARZES A — FOFEDH ST 557,

CD2AP X, RasD b ) —DDEMBEFTH 5
PI3K #* 5 AKT, Bad ICEALRPD AL 53, Ras
75 Raf, ERKICEZREHEENICHE T 5
BEMEASRR S 7. F 72, caspase 1213, MHFLIEIC
14 183 % caspase DN/PEARICHF RN 2 78 b —
VAHETHE SN, SHITHRETIINAGEZ b
L A% Bel-2 family 2B 5-3 5 & EhTw 5%,

%7z, CDC2 BT ITMIBAMICEIT 5 M(5E)
b 5EHEXFF—EORETH D, G2
o MBI OBITHICREENISEERLSh, Mo
BRI EIANEIL SN A2, CD2AP & CDC &z
2 A & THIRAMOREIC L Y, BRILE
EREEIZBIT 205 2RI RE S I
7=.

SRERAR BRI ST 5 CD2APIE XY v MK
WKEITL LT 2MBERER LM EMT SIS
A5, FRAMERINL T CD2AP ORISR D & 74
57, KRESITHMBENTH 5. MlfLE Tl peri-
nuclear pattern #7~ L, M1 #ilg Cl3/MaEko < —
71 —"T& % protein disulfide isomerase (PDI) 4%
WEEOEE, polyeystin-2 & @ colocalization
HEINTEY, —oDHEFL LT, SRMER
B Cld, polycystin DEF & & I, ZOHETFTIIT R
=Y ADEELTWAE I EEHEN TV AL,
CD2AP 7 polycystin DHEFLR, 7K b—3 X
HERT 2L CEREARECHES LT A
HEHHPSINS.

RANEMIRICEB1) 2 CD2AP D& % B & 5123
52 i, RME, MEORROEREE N T,
RRAEHOBTMHIIL OEREL 6Tk
Ezbhb.

#w

Al FRMEERSEEAEET VT v MIB
VT, CD2AP R ZDREOWINE B, 78 b —3
ABEFETEARTLZ IV MlRBEB L
BECHSTLHUREIZZ LN, 3510, BE

HMBLIZBIT 5 CD2AP OEEHIFIRIZE D, ZO/EH
W59 5 LB XN ERODOBEMEETFIEE
Int.

WMEMRZBIIHY, PuCD2AP pifkz 324t L CTHW
7z Dr. Xin Tian, Dr. Stephan Somlo (Yale University,
USA) IZBE#H - LET. $/z, HHEHT, FMET
MBI O BE#H 2L E7.

KB FEHE O — I FMIRBLAF P58 B 35 FAF% (B)
(WA T, REFT 15790442) B L UEEH7E (O
(5 &, FEES 15590862) 1Z&o7-.
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