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PROSTATIC DEVELOPMENT, CYTODIFFERENTIATION, AND
GROWTH: EPITHELIAL-MESENCHYMAL INTERACTION AND
HETEROGENEITY OF PROSTATIC CELLULAR ACTIVITY

Yoshiki SuciMurA and Juichi KawaMura
From the Department of Urology, Mie University School of Medicine
(Director: Prof. J. Kawamura)

Prostatic growth and hormonal effects on the prostate play a basic role in the pathoge-
nesis of abnormal proliferative diseases (i.e. benign prostatic hyperplasia and prostatic
carcinoma). During the embryonic period, the prostate is organized through the budding’
and branching of the epithelial cords into the urogenital sinus mesenchyme. The urogenital
sinus mesenchyme has an inductive potential for the prostatic epithelial development and
cytodifferentiation under the influence of androgen and an epithelial-mesenchymal interaction.
In this interaction, mesenchymal cells are considered as a mediator of hormonal action on
epithelial cells, Postnatal prostatic growth is obtained further ductal branching morphogenesis
and regulated by the epithelial-mesenchymal interaction, androgen, and epithelial/mesenchy-
mal ratio. Castration-induced degeneration, and androgen-induced regeneration of the
glandular architecture of the mouse prostate were investigated by microdissection techniques
that permitted precise quantitation of the numbers of the terminal ductal tips and ductal
branch-points. During the first 15 days after birth, active branching morphogenesis occurred
as a result of focally high levels of DNA synthesis confined almost exclusively to the distal
tips of the branching ducts. Following castration about 35 % of the ductal tips and branch-
points were lost in distal regions (usually near the capsule). By contrast, in more proximal
regions of the prostate the ducts survived in an atrophic condition. The lost distal ductal
morphology completely regenerated following administration of testosterone propionate (TP)
to the castrated males. Whole-mount autoradiography demonstrated that labelling intensity
reached a maximum on the third day of TP treatment in distal ductal areas.

Recognition of the mesenchymal-epithelial interaction and heterogeneities in the mor-
phogenesis, androgen dependency, and DNA synthetic activity within the prostatic architecture
is fundamental to understanding the mechanism of androgenic regulation of normal or

abnormal prostatic growth and development.
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TSR E TS CHIIRIBAEES 5 \ 3 EIL
s &\ o MR E w ¥ ot 2 e HRRIK EEE
KEBRTHD. ThHDREDRERER LU B,
rE v DIERBFE R Ot % { ORI INT
¥t La L, BUIZIROSEREMERE & Mok e v 1A
FREALIR IR T . REFNIROEDF
MO BB LNE LS BRTE ), LTOFE
o b U HEEE S BT ZI T e, £DEB
& UCHISIIE D WA & B B s B 70 5 3 IRTTHY
M IS R oD EELLRD.

B, EE~ v AR & MR LI e S %
QU TR E BB T Az LIt XY, WEORMGEE
w (RER) TREFRER, KBEBORBRMER, kX
V7 v ey vBEROBFARKICRBWTT Ve Y
= VIR BRI L BUGH: 3 X O DNA ARG
ELVERNEDOR B E AR LD, ¥
Iy RBREOERML VXA RT AL ED
IS A R b B AR & AR AR E R & i b
TV FeYe VIERTHEREN ERICHE L RILDZ &
SPEINTLBY. T, Zh SHlaroBRE L
B—REo HE{EA (Epithelial-Mesenchymal In-
teraction) & LTERA IR TEHh, Hrr e v EH
DONEE L LTHMENEEREEI R L T2 L
PRBINTWBD, FAZIC FNLR EROSL
WO BRI B VT H D VIIREBOMER X UHEE
DfeFFT BT EE—TEOHEERNEETH D Z
&7 Cunha HOHE L DB LM IR T B,
FRTIINIRORE, 1k RRIECRT 5 EE—
MEDOMHEIER & MMBHIERI L h 2 REREDOT
RERECERL, 1) Bizifsc s 5 LE—HE
DHEFEM, 2) terr = AERBRF R T 5HED
%E, 3) MBOEBORE LATRIRE SO
e vIREN, ) MZRREBENCKT S
DNA &REENHEE, 3) MLRIEAIER X O 8iizig
FEORARE, WOWTARROME L & ->7 Cun-
ha BOHEXBA LD D, FELBL—FEDOPFER
BABHANCRTo .

1) FIBRBIEICK S B LR —MEDORERE

A

HEPERIAERE R B 5 BiSZiRE 4] endodermal
cloaca DOFIE X h R &N B WRAEFER (urogeni-
tal sinus) X b FeA3 5. WRATFED O EICRE
B, 7 ——l5 Rk LOBNO KRR IR
. ZOBEED 5 IRt Wolffian h b, Bl8HIEF
B O 52 (Fig. 1). chSWREFRBORE
SR TR L& vOFEERRAARTHD E L D

mesonephric tubules

Mullerion duct

Wollfian duct

urogenitol
sinus

J. deferens

seminal
vesicle
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testis urethra

) bulbourethral
glend

Fig. 1. Developmental fates of undifferentiated
gonad, mesonephric tubules, the Wolffi-
an and Mullerian ducts, and urogenital

sinus. (modified from Cunha et al.?,
1981 with permission)

& -

l trypsin or EDTA treetment

organ A

orgen B

graft into host

v

in vivo growth

l

harvest for histlogical analysis

Fig. 2. The methodology of tissue recombina-
tion study (modified from Cunha et
al.#®>, 1980 with permission)
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EREMBECHIELERIC L DFELIHRIA T
%. Fig. 2 © bR EEBEOMZE: EROPEY R
F. RERCRWTEERZ LR EREMEDOTESR
DETHB. LRI BEFNIREERANC R ED b HuE
BB CHEET B ENTE SN, TLERGHEIhC
DEEND DI, UTFoFErBV-bhD. 1)
BRE S 5 B IIRAVC B O LM A RETT
5. 2) EEHBVCIIMEYBEECBHE L TRET 5.
EEORTBHT B ERFILDOE X TERT 50D
WItiHE L, MEOAEXBET S LB RO T
PSS ABOL TR TS, 3) RE (5, bE=Y
2) OMBAL EEX B A5 ERI A c s
Hoechst dye 1 X b fifasx e 5L, 5 +All
T — Y % 2= v ADMIBK R R 5
ZERIVRRTHZ ENTESLW,

Cunha Hi3~=w 2% AV LE—MBEOHEAR B
S X b WARR AT IR E AR AR IR AL TR TR SR o B B
HRIAR ERCFET AN EBALNR L
FoU~ FBRYEZ BT & OFERELREO R e
57, BE®OBMET LR HINIR LRSI
BT LLERETH S, Fig. 3a ZAREIGHD <Y AW
RAEFIATH D, invitro TH Y 7o vlBT 52 &
ko, bEREEBEMcoEETS. WRERRRE
LRERD LR L A AR EE OB EE T BE

L, in vivo CHBRBABH OBHIH & FLT 5 C
L X DEIIIESRET B E S REF L. Fig.
3b (IR 4 BRI R W CRTIIR ERD BEMBIT L
KX v FEIhicgGyrT. CORBEIVEE
Hve b AL b F A LRI B ETZIR TH 5
ZENELMC IR T WAL (Table 1). 2D L)
CWRAETE TR A RS ERE T L, Begby
B cBENBITER TSR ERRSLIRB T E

Fig. 3. The inductive property of the mouse
urogenital sinus mesenchyme. a) 16-day-
old mouse urogenital sinus (Xx30),
b) Recombinants of urogenital sinus
mesenchyme (UGM) and adult bladder
epithelium (BLE), the grafts contain
well-developed prostatic glands. (x100)

Table 1. Epithelial characteristics in the bladder, prostate,
and tissue recombinants composed of urogenital

sinus mesenchyme

and adult urinary bladder

epithelium (UGM+BLE)

Characteristic Specimen
Bladder Prostate UGM +BLE
Histotogy Transitional Glandular Glandutar
Electron Microscopy Asymmetrical  Secretory; Secretory;
Unit Membrane ~ Symmetric Symmetric

Histochemistry

a. Alkaline Phosphatase
b. Alcian Blue

c. Nonspecific Esterase

Prostatic Specific
Antigen

Androgen Receptors

Androgen-dependent
DNA synthesis

Protein Synthesis
(2D-gels)

(-ors)

Bladder

Unit Membrane Unit Membrane

+ +

+ *

+ *

L d +*

* +
Prostatic Prostate-like

(From Cunha et al. 39 , 1985)
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Longitudinal histological sections of the
distal ducts of the microdissected mouse
dorsolateral prostate (x320). a) Normal
60-day-old specimen. Note only one or
two smooth muscle cells are left around
the ducts (arrows) and epithelial cells
appear to be highly secretory. b) At 14
days castration. Note that the duct is
surrounded by a thick layers of conne-
ctive tissue (arrows).

MARETH 5.

Ei, MEMRREEIAR R A I s By
FoZ LbRBEINR TR Y, L& REMEE O
MZE b ERAIIBY RET B D EEL BB
W T B - =y FVERTHLNLTH DA, EF
BRBBC R T RS FEOECEERKCEA
Lo LTw¥, BATE 3HBEAR E2TBES
RichEFIhs  CRETMIBORES KIETS. T
thb, BREMNR LCEETIIC Tl EE LB
Dk (LE/ME) WIThy, BEEBEOMERE
LEBHATS. chix BB WENTHD
(Fig. 4), £ X 2BHER T ER/MERELD
L7 v ey vBEHEOFARICEK WTIIHALY
—EDETIEE WVBENETTAH. L > TR ER
DFEREY FrOoMEN LK & 0 BFTH5REBT K
TR L, —ED T v ARFETBZ LI
L EHEAIMEI R h s LB bR B®

DL EE—ED HEERAD B\ ik B/
Hite v il oBI LRI 0 RE, 51k, B
ROBHYRATS I L CHEBREERERTHS &
ZExbhb. Broht ER—MEOHEFERET v
Froe VIERBE & OBEYREIC RS TR\,
2) 7rvknvvEBRBEICEITAEED

=E
AMZBREFELE, b, BREF LOBERORER 0T
TRBWTHMEAAL T VKF LTS E3EH L A
aﬂanfuaﬂ ZOIERBRFIZBA O Tlow., L

LATZIR D EE s JORMEMR T v F ey =2 v
eﬁ%ﬁo_amﬁbﬁnghfxb"M.7/}n
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U= VOFRZMEBATS 52 TEETH%5. Cunha
D7 v Ve vEERORBLILEALRETH
% Tfm (testicular feminization) =7 2% % % >
TSR L BRI X b, MEMES LE~7 v F
R YOERARELDWELDD L FE LT
B9 Fichb, ERO7 v ey vEEEEYD
> Wild-type 5 , + @ WR4AFEIN (urogenital si-
nus mesenchyme ; UGM) & Wild-type & 5\ ik
Tfm = v 20 £ (bladder epithelium ;
BLE) ##&&h4 T T &L (Wild-UGM+
Tfm-BLE) o6\ T, 7 v Fwu v v S5kt
ZEx Mo EMaE Wild-type DBt EEED
AL EGO LR W TRD bR 525, Tim @
B2 O RIS b, FEHIER
MAB2 B BHETCBE L 4 BEKEEOmA
BHAHE L2BM % testosterone propionate
(TP) %#45& L H-thymidine 1= C DNA &¥:HE
Bt Lic. TP #5488k Wild-type & Tfm-type
DL Z BILIR & IZIEFEEOR D22 RD bR,
Labelling index & 8\ THIZISAFEOE RN BL
hic. B, HB#+rLE K THhH D cyproterone
acetate (CA) OfffHI X v DNA ARz MFlE h
7o (Fig. 5). zh b DR vl LED7 v F
v VERMENT Ve Y 2 VOERRBRIC BT
DT LSBETKRL, 7V ey viIBBEOZEE
e LT BN R S0 084 % 5 2 MR8
FRRTZENEXLLNRD. BERMKRCET7 v F
" Yz VIL BRI EEANCIER Lisn & EAVR
BRI TEH22, FNBEERO7 v Iry - vER
HEOBRENCOWCTECRFAVLELEEZ LIS,

LA ERTNZIR O Zet & ER oS ic s C EE—EE
DHEFREBU AL EVOBELLATHH &
RLUT. RICHEBOFNIRORE DS & s 5 RS
EDG R RERAE DEREC O\ TR D L.

3) BIMBROKESL7 Y Fo Y ViREHE

BIMIR DA R DBREE TR ENS. D EES
ko sE (epithelial determination), 2)JR%F DIMEE
F4: (ductal morphogenesis), 3) BH&E (growth),
4) L5 W (secretory cytodifferentiation )25
RS DOBRICE\THIRE L Nk 5 EE—RE
DHEFRANERRBE LT Lk bR Lich, B
BRED BRI RV RE OB R T52 &
LEETHS.

BIZR R AR & b BB IRE D AR TH B
RIBEANEHC R RE U clE Y Fo. ATk
WTIRRWREERBE~D LERA (prostatic bud)
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Autoradlograms of recombinants following TP treatment.
Wild-type mouse BLE recombinants,

a) Rat UGM+
b) Rat UGM+Tfm mouse BLE

The recombinants were grafted to the male nude mice

and the host mice were castrated after four weeks in vivo incubation,

then treated with TP and analysed by 3H-thymidine autoradiography.
c) Epithelial labeling intensity is similar in both types of recombinants
after various treatment (CA: antiandrogen, cyproterone acetate).

Fig. 6. Microdissected human embryonic pro-
state gland (14 weeks of gestation).
Note the presence of several main ducts
(arrows) and the distal branching mor-
phology embedded within a thick me-
senchyme. (x12.4)

CIEE DANIROEEEERT 5 & & b, K~
A LT (Fig. 6). = v A DFICIREIEE Mias
I a2 & D &\ Th D, a s r—tigd

D EERNIE R ERBRMER T U MEFINTTRETH B V.
Fig. 7 WD = v A BAEOREEEDRR % =
T IOXSARIIIC RS WTEREIHEREL
B & & DIRREG IR 5. REESOEEL L
BITHRE LS WEF % thD BB % 1 LT RBADIT b 1668
I b e SN ARTZIR & Te B

BIZIRIE % DILRER L OBREDHEFOT TR 7 v
Feye vIREKIELTE D, o TERBBERIHITE
#E L (castration-induced regression), 7 v Nr ¥
S VERESTD 2L WX VELET S (androgen-in-
duced regeneration) Z &AHSBR TV 5. LA L,
BIZIRD RS & OBEDEEC > W T RTHTH
B, =Y ARZRO R — A=Y v b AR RV TR
BIUVHEYRET 5 &, REMEOS RV EIEL
THZ LA THS (Fig. 8). Tihebb, B
CRIRE DR DR &8 Lo BEmd T 5.
7Y ERY s VSR DBENK LKA ELE
OTBRAE L, REDFKMIC s ¥ LR M0 BFR
HRDBLORILB. h—~yy VERAOEELD
JREDORMGE S L O RRBEIRRE T LHLME
BIZBRAR & SRe S B i U, SRR 2 38R °
BLHOFENRAL, TLTT7 v Fry - voRb
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Fig. 7.

Postnatal glandular morphogenesis in
the mouse dorsolateral prostate. a) At
day 1, several main ducts are present,
embedded within a thick mesenchyme
(right and left lobes are shown, x40),
b) At Day 15, successive branching
morphogeneses has taken place at
the distal ends of the main ducts (x18).
c) By day 60 glandular growth has
occurred via the elongation of the ducts

and additional distal branching of main
ducts (x14.4).

BN AR 385

LY RBINE A ERE THEIRDZENTES

(Fig. 9). LehioT, Bk L = vOEKESER X
U RIGHEIRAI TS —TH b ARSIk T
TIREORE (BT DA FR URES) 1<~
TRKTHHEELLNRSD.

BRI BB &RV E DM L ~ v 35 B\ X RRE RS
DU AR T L DA, SRFE, £ L THEAERICE
Bi7c heterogeneity *#oZ & AL IT X i,
ZLT, Bt e v REEOIGARIC S TR

Gross morphological changes at the di-
stal ducts of the mouse dorsolateral
prostate after regression and regenera-
tion (x40). a) At 3 days after castra-
tion, the distal tips start to regress (ar-
rows). b) At 14 days of testosterone
propionate treatment (TP), some of the
ducts demonstrate a tremendous hyper-
trophic response and excessive intra-
ductal infoldings (arrows) are evident.

DORSOLATERAL PROSTATE
et T
&
2
2001— £
°
Q
5 L
2 10 b
£ s
z &
100}~ T
,
sof- o
A Normal growth Regression =
L..-'ﬂ'. 13 710 »
° 1 1 1 [T 10t 1 1
15 10 1% 30 60 13 7 14

Days

Regeneration

Fig. 9. A plot of the numbers of the distal tips and branch points in
the mouse dorsolateral prostate during postnatal development,
castration-induced regression, and TP induced regeneration.

(*=P<0.01).
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R OTEF e PRIV ER AR BT Lo h, B
BEDIRMANIC ISV T heterogeneity fEET B Z &N
THEIhS.

4) BIMRREREENICK TS DNA §RkEE

DRE

IZARD DNA A A, k8% 7 v Fev v
YRETH LR LV R BHAERCHMT S LIk
ISMBENRTVBE = 2B\ TIET7 v e
O = VG RT2RER T LSRR 3.6 T Eing 520
LA LA S RER DAL AL A T b CIRRILARIRE P
BT HRANIRER, 5V MaoEE (L&, M
B, HBHBLOWSH) Th X BITAEHRYHES
PETHZ ERTER . FEX~ 7 ARNLRO M
& MC-Thymidine ¥\ fedk -+ 554275 7
4 —EERHAT A Lic X VRER R X OB RO
TR ORE#EENT 13 5 DNA AEED BERC 2
WTHRET LY. EFEBRRIFCE VT £ DRIz
EFRHEORBIRCE TRV EREVERACEZ S
CERT TR, ZORERC—K L TEED
DNA A5 bh (Fig. 10) iR & ki KR
CREBLTWERBBICILIZEA & DNA AR %R
BHigWP, FARIC RV CTHRABOBEHETKT 5
ERKEDT v N e vRERTBEHBICIRERE
MiEmED DNA A% iRD B2, REFERCK
WTIIEMTH S (Fig. 10). HEEFREEA—1~=
YU NF= L TFCAITT T, —RBWTIEHAERD24
IR % BLC g R DNA AR RD S & &
THy (Fig. 11), Zhi3RekDEER LN Tk
BB TH otz 0O X5 BIZEAK 3T DNA
BB BBEDOHIMTIHET 52 2R h, 41k
S TIRRATIC I W TLBND 5\ B RFFHTA s S h
TEITREY DD EELZLND. #€-T, RNLR%Y
Wz —Te S s LTI S 2 LA EYITHH Z &
HRTHDTHA.

WIAZAR DRE 3 X O A HIEERSC >V Tz s A
EARPEE - THBE T Isaacs ILHITARANNG
BULHINAFE (cell death) & #iiflaigsi (cell renewal)
LA ARIVHEERTVWAZ LR HmALTE
n2®», Bruchovsky & 345K (stem cell) &
EMRT (chalone) DFERREEL TV 520, *+—
L=y A= TUH ST T =L D IRERC
vy DNA FREEDRESW b S h, MBS
VB ok 4 AL 59 A Hi
cell ¥ L REEDBINZIMC I 5 stem cell BFEAET
BAHEME AR LT AP, 4, stem cell DS L
HITIR O RIFBRE DI IC B W THICKRH 2 h B TH

(intestinal crypt stem

a

2 s~

Fig. 10. “C-thymidine whole-mount autoradio-
graphy of mouse prostate. a) The do-
rsolateral prostate from a 30-day-old
mouse. After 40 days of autoradiogra-
phic exposure, a dense halo of label-
ling is seen over the distal ducts (ar-
rows) (x200). b) Whole-mount autora
diography of TP-induced regeneration.
Labelling reached a peak following 3
days of TP-treatment. Note intense
labelling in distal ducts (arrows) (x
180).

Fig. 11. Darkfield whole-mount autoradiography
of TP-induced regeneration after 24
hours of TP treatment. Note the appear-
ance of halo at the distal tips (x200.)

A5,

5) BIMBRIBAEH & AT RE ORERE
ST 0D S SRt 6 78 C b B R IL AR AR AHE & AiTAZ
IR, 2 DEEERFEH I ERHLR TV, T
b, BHRUINCERLIBEI RS OERBNREL
ez E DI E AR T VI S DRIRAE L
BRI, ERE O RAE LRI I\ TR
D, RIZIRIBAIEPIIRIC, BISZSE o R+
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B EBETTOADZMS. Lr LoDk 3 HIZ
JROBREEBILE OB AR LA LS LT ORE
RBIAHTHS. ABTRINIREOMBEICHT 5 E
E—HEOHEIER LIRNC I 1T 5 DNA ARbEs
LA RO MNBEETHH L
MELTER. Chbofilay <1 d5iReEks
VL T OIS O AR — & BTILIR O R R
BOREBRF & OBIBE R ARTE TR,

PEE X 9 BILARIERFE D FA4E T Bk A+ L& v & ¥
ke EOMBRCEE S THC L hiBE B EEXLD
T&7ch, McNeal (X FISZARIERAED FAEFREE & L
TETHEMMESIV CE LTI EENBAT S &
X hHLOIRES RS b IE K2R T 5 &
HERLT5%37. 2% b, = OMBEMEEECK
THREMORIIRFEEA» B HE Lz (reawaken-
ing) D EFBAL T 5. ZDEED HINIIRIEX
HEXERDORE L VEBEORFC L AEBLELELS
nB®. Lichi- T, FNLRIEEOHRIT ST L
FEEBEY S L ENRFRD AL & v FRIE, A
VIRED B\ IXBEREE A RS K HHE & R
DFER LB E N EE IR TE T 53942,
BINISED TOFERC S\ TN & v+ itk
HAHBEIRTED, #OBEEE LTHEEALE
VEERTIObR T B8, B0 BEM AL £ K
FHIZOWCTRTRETH 5. FIILIGE O R4 WAL
BT (b s i) %<, BRECRET HREIL
JRIEAKEE LRI D. = DAL OB X R+
53X TRNIBAC BT 5 hre vEEME S LT
DNA BHEEDORE—¥: & ORIFENFERIEV®. T ic
bbb, BEREDRBHIT v Nev - VERIELR
FTLRELEEREEDB LT VI rY 2 VIZE DS
EIh-HAERCET DNA SIS ATHD =
&3 T DAL O MR O I l~E YRR
ETHHEEZLNED. 74 b wBVCEREERT
BT, HBEMALE VABBOBM AL e v & R
PAYBOREEC L hBRCINIGEOREY RS -
BHILBRTE Y, ZOREBFEE LTHERLE v
B & 5Btk OB AR —3 L A RBWE D
BRERIDSI =v=—v , VERBEDEELLRT
WB L LI CL BT BIE W Titok L = VRN &
AUBHETA S D B T IR RS O RS sl &

UEEZ DN BBIETRRB LT VLRI L 5.

D X 5 HTIIF B AKE & B SRS O Fe Ak R B AR
BT, FR—HEOHEERE XU MiEEOR
Bt AT5 & &b, TR SRR A %
5 2 CRIAZIR O R, b, IR OBE L L OKHE%
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BET5C EREBBREEEILRS.
ES & &

L. BZiR RO Z4AE, Sbicks T Lg—HED
HEfERZEETSH D, WIRAEMIFRE IS L&
HAET LR b0,

2. WIZREFEE St RER JOBE HED
HREDOTRTEBM AL VIEKFELTED, hAE
AERARBERCK T HREOREIEETH 5.

3. BHZBR DBREMIEA~D LEIREHE OS5 R
TERAE X DIBC b, RBC X h IS HEIIRE L 0R
fErEE Y, BEA L v RECE DEAT S, HE
e DRFHIIR IS 3\ T3 Ly heterogeneity
HRT.

4. AZROBERR X O BAERIC 35\ Tix DNA
AEBEIC heterogeneity MfEZE L, RSSO KM
MeEm<@dbhs.

5. BUIZIRAEKEE S B\ X BTIZIRSE D Fe A R ER A7 B
CRWT EE—EEOEEER & AL = VRS
O IEFERED heterogeneity IZEBE L £ bR,

& o

BIZIR W3 VT B P RaiE#E > heterogeneity (X
HHPDH UL THLMT SR

Heterogeneity & ZHIIIEORKOEH TH % &
HE R RHROBRRDOEEL bELORD. Thb
AR D& HRIEHME ST 2B L, 1L C
TP & TR A2 SO BNZIRFTZE I
BOTEEEEZHR LS.

73k, AROEEIIE 2@ NIADDK Symposium on
Benign Prostatic Hyperplasia 19854%, NIH), HZAWE
BHELBS (19864, KB) BLU BAK AOWELBRS
(19864, i) ICTHEL ..

RARDBICHIVEENH ) 74 V=T KEY Y - 7 7
vy 2 aft (UCSF) fEHIFHECR¥ERCREOLILZOR
Cunha % L#FIRA, T UTHFOBEEEATORE
WEREZEREEHERSE KiEL, FaREtvr 2 -Fik
FEBRERGL, BHREy 2 -~ HERFEL, HR EiE
+, ZEREREELBER AR S LI S OB EET
B EEBIT, BHAENIIL 220 AE BB THEE
TR FERERL T U T EREWRBEHEA DY
A5 UC UCSF B s gii 72 750 7238 e A IR ¢
Bz LET.
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