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DEMFHEEICOVTHHMLL.

Basic core polypeptides V, VII and p of adenovirus type 2 were isolated and
purified from the virion particles to study their role in the regulation of gene
expression. From the extremely high contents of arginine, it has been implicated
that polypeptides VII and p at least partially mimic the action of protamine in mas-
king the activity of genes in the early infection stage. In this context, I have tried
and successfully been able to isolate the minor core polypeptide u as electrophore-
tically pure acetone precipitates. The methods of preparation and highly sensitive
detection using a modified guanidinium sensitive staining procedure were discribed.

The importance of the biological role of polypeptide p was discussed in com-
parison with that of protamine.
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75 v A L AL19534E(Rowe et al,,1953Y;
Hillman and Werner, 19542) X b R X
#, Enders & (1956)® icxb, v FSEMY
DREN D DI N —HD YA NVARID
ZREZ bR, TF 7 9AARAE, FFEH
1.8x 108 dalton TERE # 80 nm o IF 20 Hik
HExAHL, capsid LMETh D EADIRD
e A FE# 2. 5x 107 dalton  ~FEE§H DNA
L ARBED BROKAIC XY BRSNS 27
(core) AL TWABDDO TF ) oL LR
DEXFRIC 5 EE S, BEETDH
h, 19624 Trentin 5 Ne pPRI7F /) v A
WA LER A AR~ FERC BRI LDE
ARELTLR, YA 2L AOBRECHTS
BEEEI—gLIh, BEEARO 7 vAT
+— A= g v LT in vitro THRbNI S X
51l o1,

—F, TF7 vAAAD RGEMaT it
LYFED N THEL HL O PREBR XY, X
CTFANBR, ERMIC BT 5 BET RO
=FE LTEHMC IR T, B,
BB, iz e b MRS 6x10° EEEx
(diploid) ® DNA ##EHOP¥DwexfL 77/ v A4
A A D DNA 113 36, 000 #EE%) & b T /PhE
IRIFMTRE T H D &, DNA DALY
BEIAT > O CEREBENIVEHTHH LY,
HRC LD ROBOHER Y A L ARBLT
CEEOHBEILY, TF VA LA, BY
FREYOWERNGE L TRFTRL, EBREY
DBETEFOETALE L TERCHIEINRT
Wb, ZOTF oA ALADI4ED BEERE
B 05 bE#E, BETOBEROREBICER
LTWwWb AEoEHEEERE (VIL V, p, TP:
terminal protein) ™ 1> TH5 p EHIL,
1976 48, Hosokawa H® © X b #EZHh, &K

R TIIEC Z DEBC OV THE N,

HH L FHE
I £ MU7F/974 LR2%E (Ad-2) DBk

1. Mifass &R O RS
e ISR R Mfakk T » % KB ik s

FELLTHWR. 5% NCS (newborn calf
serum) %41y, Joklik modified MEM (min-
imal essential medium) &z 2.5x 10%cells/
ml ORIFECIRE L T 24 BRI RE T,
1,500x g C 3 Rao L, Mgk ER Lic. B
VIR 4 ¥ 7o\ Joklik modified MEM rRic
5x10% cells/ml &7c %4, & L 7c. seed
virus #4¥s KB #ifan lysate % MOI (mul-
tiplicity of infection) 2310 & 7% % 8%, Mx
23°C C1 R B8 L%, 5% NCS%als
Joklik modified MEM T 2.5x10° cells/ml
LB HFRL, .2M -7 3 VRD
0.6 M L-7 r¥=v&ZhZh 0.5% (V/V)
ricBEEINZ, 37°C C 48 B RIREI R A 1T -
7o, ERLMEREIE 1,500xg 3 ARIDELIT I D
Y L, RSB (reticulocyte standard buffer:
0.01M NaCl, 0.01M Tris-HCI [pH 7.4],

1.5mM MgCL)? &L, —70°C TREL

7 ®

2. 75 v ANADGHENER

77 vANARGEKBigE 7Y~ X, ¥
—A4 v 7 (K54 7TAARA=E I —L KRO3T°C
DRI ZEIC T 5 SR RE) X D
#9 | Beckman JA20 m — x —% i\ 10, 000
rpm, 4°C T10 &L L, YA ArAxab Lk
Ba S~ L. WA HEE RSBICEEL,
FSAFIRrRVAESFAF—FHOTHEY
+4 XL, Ar~—%—712,000rpm T 4°C,"
10 HRED s, LkExED BEEL RELE.
Beckman SW27T vr— 2 —-H =Frrtr—A
BLOF2—7RI7 ¥ avELTOSmlD42%
(w/w) CsCl (in Tris-HCI [pH 7.4], 1mM
EDTA) % H\, £DO LC#ENC YA VAR E
At LA EE L, Beckman SW27 » —% —
A FV, 25,000 rpm, 15°C ¢ 1 B @b L,
CsCl Bz@muwAv FE RT3 v A L A%[E
XU 10, XHIew [ L ARERT 00,
46 % (w/v) CsCl (in Tris-HCI [pH 7.6],
0.01M MET: @B-mercaptoethanol, 1 mM
EDTA) #Hf\> Beckman SW 50.1 m — % —
¢ 36,000 rpm, 15°C, 16 B:fEj> CsCl SEHR
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EAREERLEIT, #k/e virion & LTH
I L7, CsCl % 0.01M Tris-HCI [pH 7.6]
CEHTS oL X b Br&E L, Maizel b0
T X b 260nm 1 R D BHE (Az)
REL, YAALARTF D13% (w/w) H
DNATHBZ by A A ABERFE LK.
(1A, unit=0.05mg DNA=0.28 mg protein
AWM =1.1x10% v 1 L AR FHY)

II 94 LREROSE, B, BT

1. Y1 A ATEBRY VY LR

BRI X HBE LI 7T/ 94 LA
(15.2U/ml, 4.26 mg/ml protein $124) 4.0ml
iz. 3M sodium acetate buffer [pH 7.0] %
0.3M E7c 2B L, 280 2.5f50-20°C
CE LI B %=%7—r%inz, —70°C T15
SR EEHE L, 4°C OKBFRCTRK L
#%, Beckman JA20 v — % —% F\~8,000rpm
T 4°C, 104/h&EL L, EEEARAY —AER
v NTBREL, BEOF 2 —TE2AKRECENL
T23°CrTI5 4, B, BLF2—7
DECHE LI VA A A% B, 7.0ml D7
FRKCBBL 7V —X, V—AVI¥TLY
A L AD capsid ZHEEELP1® 1M Tris-HC1
[pH 7.4] % X 0" 2M magnesium acetate %
FRFER0.02M 5 X0 5mM &g BNz
DNase I % 20 pg/ml OEECNL, 25°C T
1 Befdl, DNA 2k 1A%, 2M Effific T pH
4.6 %L, R#FEA6M, IM DTT (dithio-
threitol) % 1mM L7z 2%k, FhZXhinz,
BRI DOEMHRL, YAAABRAOY VT
N L THWES,

2. "A+rEAr—~A(P-C) #5427 r=<}

757 4 -

a. P-CoEMit

P-C(Sigma #) % 0.5N Kt 7 bV v &
CRE LAGKC TRAHRIHT 5 £ TR51A
WX Y FEHWEL, FROKED0.1N Hik
TABRN LD ETHE L. DWTH
RRIZ, REKESEE To7t% 0.02M sodium
acetate buffer [pH 4'7] w/&&E L, pH %
BLUCHERS|ABL, 7€ v THEE, &

£ 3 (510% %15 1984

BUTREE LD,

b. & & R

P-C ol RO A% EH & L TO0.06M
NaCl, 1mM DTT, 6M R#%, 0.02M MAA
(methylamine acetate) [pH 4.6] (buffer A)
PHWI. i, BABHBEE, buffer A oD
NaCl 2T %% 2 TEh £ 0.8M (buffer
B), 1.1M (buffer C), 1.4M (buffer D) & L
e DRV,

C. ATAImI VI FTT 4 —

1.0x60cm ® ZF'SAC v 7y My AT 2%
AUVED 0.5cm DEXC trr—X 3y &
—% B ¥, 4°C T12FMH buffer A 2T ZH
g AWK L P-CH E LKL, Fih, 7
SRy y Mz, 18°C k% BHEIE, »
SADBEY—EC Fofc. »J a% 200ml]
OPI& L7 buffer A X b g L #, Ak
ODHECH->TRHELI 75/ V1 LA DK
By v AAr hIARCEBL, ERERDY

200 ml @ buffer A & T wash out L7z, M4,

= » wash out BAEF X v, Gilson = A » 1
SRSy g varvsx—ikh dml o
DONERE BtE Lic. P-C BERE, buffer
A, buffer D %% % 200 ml f\~» NaCl O E G
EARZERL, BHLE. ERRENE,
UV i (Age)™ % (] L, BSA(bovine serum
albumin) ##E# L L T RADBREERZIF-
7o, (HefafR¥=200 pg/mlb)

d. pnEADH 5 AT X HREH

BiRos»S Az~ b7 57 4 —RIDED
hi- p BADOESED, FRICX b NaClig
FEAL0.05M & 72 588, HEEFY AWT %
L. Zo@E4#% 0.8x10.5cm @ P-C 5 &
BB CTHERE L, buffer B, buffer C,
buffer D #ZhZh 30 ml fuv BFER) B %
4T\, GilsonFC Rl v 57> g vav s x
—~Zr b 0.5ml FoumL.

3. BRIKBIC LDV A LV AEAOKM

a. SDS-RYV 727 VA7 3 FHrAVEBRKE

EX2mm DA 7 XA xERL, £X 1.5
cm DS AEVTIZIAT I FORMZARY
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10cm D12% RV 7 2 IAT 3 FolE rA%
Huie!®, &7, &R buffer L1 T0.06M
Tris-glycine buffer [pH 8.5] #H\ 7. ‘&
ZykEE Akh, BEERA B & SDS mixture
(IM Tris-HCI [pH 7.0], 5 ul; 20 % SDS,
10pul; 7% BTB: bromothymol blue, 0.5
pnl; glycerol, 10 ul; MET, 5pl) #7: 31
BEL, PEAKFTL 2 30 B IR LT fEK
L. BEXZRCTICHK, BESLOAR
v FCERRRERE, WAKTAAEAH L
5 20 mA OEBH T 5B pkEk, 25°C T
0.1% Coomassie brilliant blue, 10 % Eflit,

25 % A % ) — VBRI BT 7 ROEAD
BIE RO fefak T\, 7% B, 25% A%
) —AEWEHT SAh0 KO GFRY BEL
79,

b. A& —F rAVBRIKE

Sung & K IS Ok fToke. urea-
aluminum lactate-aluminum citrate-s&arch
gel #H\», 0.05M aluminum lactate-alumi-
num citrate beffer [pH 3.5] <200V, 4°C,
20 BREIB KB 2T o7, XL T ¥k +4
RV FISATIRICASAAL, FED ¥
A S FE T %20 % amido black FRPT
40 438, 25°C e Tfal, 1N Bifg < 5k
BT57 ¥ = VERERE #To7.

c. DNA O 7 #'e — R ¥ VEKIKE)

75 ) w4 AAERY VY S AEREED DNase
LOBHREHEDID, RPN ID 7=/~
N, 7rrkL AT DNA ZHHL, 7= R
HRAL, AVT IATATI—ANBESL )~
NIRRT EMEL, 0.8 % 7 #im— AR ¥,
TBE (Tris-Borate-EDTA) buffer TESKE)
#%, ethidium bromide 51757,

4. p BADEM

P-C » 7 A0 IHEIC X v BB L
2, d), rEA O By % £, HTE]L 000
UTD WE © & %R/ 385 BHE (Spectra
pore 6 MWCO 1,000) #f\>, 0.1M sodium
acetate buffer [pH 5.6] &xt LT 4°C, 108

BIEHR LT RERO EY B\ ic #, 5EAD
Tty D) kmx, BIRESL, —
70°C THIE L. 1B 4°C KB TR
@, 12,000 rpm T 4°C 10 4Rl L, £
B AV - By FTHBREL, Speed Vac
concentrator TEHZE WML, » ﬁé{é ll}ZL
7.

= 2

I 7F/794LA28 (Ad2) OS5k

CsCl ZEAEEOE X b premature vir-
ion Ik b 75 upper shell (US), lower shell
(LS) ¢ mature virion (V) OV FAR
Wxhit (Fig. 1). =D mature virion #&

Fig. 1. Preparation of adenovirus by equi-
librium CsCl density gradient ultracent-
rifugation.

US: upper shell, LS: lower shell,
V: mature virion

FHEMECHETAL, E20MHEMED 714 LA
BFARER IR (Fig. 2). %4, zovAg
A A% BT KB il BP0 L5 2 & X
n, W LY, ety
ARFREIR IR TS Z EAVRE R,

II 77/940LX28 (Ad-2) OBKER
757 A N ADEBERR, WI4EDS B
ZENHBRTED, D5 HLbOFELEAD
BE% Fig. 3R L. ~F v v(1I),
VEVERD, 74 -5-QV), ~F Y VA
FEEE (VI, VD, ~%Y v 9IEHHENEER
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Fig. 2. Electron micrograph of isolated
mature virions. Negatively stained by
1% PTA (phosphotangstic acid [pH 7.2]
adjusted by KOH.)
HITACHI Model H-500 Electron micro-
scope '
magnification : % 30, 000.

~accelerating voltage: 75KV

Fig. 3. Schematic appearance of the cut
surface of an adenovirion.

(X), Xo#EEEhsD v AL AD capsid OF
4 TE 2.3x107 dalton, 36, 000 #Exf D=
HEEH DNA 217 v =5 VISR & > THAI
I D el EN T D, 1E 5 T AP,

D s r<F VEERERFT SO, DNAKE
LT e A P ViRER V, VI, » D 3#
NEELTWA L 2 bR T\ 50.18.20-28

($10% $15 198D

DBy A NATER YV I ADIERERCIE,

v A LAD capsid 7 V) —X, ¥V —A VI
.8 s Y L, F7- DNA E5&EBA%
DNase I MBEZ L > T IvAALAD 27 XD
HEH X5 LENH LY. Fig. 410y A LA

1 2 3

«XC

<-BPB

Fig.4. Agarose gel electrophoresis of DNA
recovered from DNase I treated Ad-2
virions. )
lane 1: P(pBR 313, 8.9Kb), S(Ad-2 Sma

I.-F fragment, 2.4Kb)
lane 2: Total Ad-2 DNA, 36Kb
lane 3: Adenovirus type 2 DNA recovered
from DNase I digested virions.
BPB: Bromphenolblue, XC: Xylenecyanol

B4 vk bl L DNA OBRKE DR
B2 %17, lane 2 23 Ad-2 D547 DNA Th
h lane 3 73 DNase I LTl v M L AK
By v Lyl DNA ¢tHh5. RoZ
& F&4y DNA B HLIh TESTED DNA
DAY FRPEL TWB 2 LRI NI,
Fig. 5icv A LV ABED12% SDS-RY 7
2IYIAT I FAABREKEOERY AT, lane
1,2, 31k, ThZThvA A rALER% 25pe,
50 pg, 100 pg AV TV %, F i, THIL,
lane 3 ® Beckman DU-8 iz &k % 600 nm T
DEARF » VORRTHS., FE2T7EHEAD
AV FPERRPICREITRRL . —J5, Ry v
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Fig. 5. Polyacrylamide gel electrophoresis
of adenoviral proteins and the gel scan-
ning.

Top: Total proteins of adenovirus were
applied in increasing amounts.

Bottom: Lane 3 on the top gel was scan-
ned by Beckman Model DU-8 auto-

matic scanning spectrophotometer
with absorbance at 600 nm.

BTB: Bromothymolblue was used as a
marker.

FADAZR—~F I LBRKBROTAF=VE
EEEY ik (Fig. 7 lane C), v 1 L RAEH
¥1Ary FHich, 15pg LOAVLTHEL

DL hnbbT, kb BRECEEEEES
YR TE S Z ARSI K, —RCTbh
T\~ % amido black i X % iz L TH200
fEORBREY o LN HEIh T WD
16)

Fig. 6 icfiihod HEC XA 77 /7 v A LA
EEDOPChrsasmr<t 757 40— DFEH
R —vERLT. EPo s, NaCl 0|
HEEgiy &, BARE BEX, o
UV (Agg) L 5 ToT 1. FhZh ok
MCtRTE—2DESEY VYTV VL, AX
—F P ALBRRENE, TAF = VEREREY
fTote. FD&ERY Fig. TWRLI. —&A
® lane C 1%, 757/ v A rAeEBBEHAV
2V br—ALThH5H. A CEWTERINER
Rt E—7 41k, FOEREAENRHEILIR
DNA MiETHAMN 7 A ¥ =V ERELREITE
WT R IRL, 7 BB X )RR
BXh3RYRFFFI (~FY VEA) 8
ATWE 2 Eba 5 (Fig. 7 lane 4,Fig. 8).
¥7-, V (Fig. 6 v —7 9, Fig. 7 lane 9),
VI (Fig. 6 v —7 12, Fig. 7lane 12) 3, 438
THRTWBORERI . »EAIX, No. 14
DIEWE — 7 T, BHIhTH2ZEhb
o7 (Fig. 6, Fig. 7 lane 14). o p &
B% 4 1 ©—2 (fraction 105—113) %%

St chik, 91.1M O NaCl RE» LR

ThTWwaked koL s 0.8M, 1.1M,"
1.4AM ® FhFh o NaCl gD buffer
W BRI X B P-C 5 a7 mr< b
757 4 —®IT\, p BADKEROEREZ A
Lte. FORERY Fig. 9 12/RL 7. lane 4-12
(0.8M ¥ 5 1. 1M DREDOES) I p 3K
ERABHINTHS Z ERERIR.. DB
XL DDHIT Az~ b T57 4 —bH
S5{EEmINTRY, FBEKKBNMBC E
TTBHIENTEL., ZhbDOE L )RR
FHETHRE, BHESREL ShTwic p BB
74 VIEE L CEIRT S Z SRS,
FD 7w b Vit BEBRL Ax—Fr 0
BREKBBTA¥ = VEREREAYEL, r &
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Fig. 6. The pattern of elution of total adenoviral protein off the phosphocellulose

column chromatography.

MG —

14 12 9 54 1C

Fig. 7. Starch gel electrophoresis with the
modified guanidinium-sensitive staining.
Lane Nos. are derived from Fig. 6.

C: Total Ad-2 proteins as a control.
MG: Methylgreen added as a marker.

MG —>

54
Fig. 8. Starch gel electrophoresis with nor-

mal amido black stain. Starch gel of
Fig. 7 was destained with 7 % acetic acid.
White arrow shows polypeptide II.
MG: Methylgreen added as a marker.
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MG—>

c13579246281012141

\O.BMJ K 1.1 m )

Fig. 9. Starch gel electrophoresis of poly-

peptide u. The fractions of polypeptide

n were collected by stepwise elution

from phosphocellulose column and sub-

jected to urea-aluminum-lactate starch

gel electrophoresis. The starch gel was

" then stained by modified guanidinium
sensitive staining technique.

EA B © AL L T Wwin\ & &% HERL

#-. (data not shown)
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» EEL, 1976 4812 Hosokawa and Sung®
ZEXhiXU»T, e M RIT7F ) v AL ASHT
DEENRE SN cBIEEEEATHS. 4T
i, # 4,000 dalton TEZED 5%, 7A¥F=
V4%, eAFU VR4S, VY VR
2%, axhic iy TFEEEEECEARTS
%9, SDS-#VY 727 UYA T3 FBERKEKBHLT
X, YA AL2H) DoTFER DN &
(#9180 £ F), DT EIPI W &, EiEEME
THhHZELERI Y FE N HL L, FEK
LELRT Wi v LAD BREAD 55,
X —XIEEE DM v FAATE B
ERCREAEL 72919, UL, AZ—F5
NBSWKE LT ¥ = VERELREY A TH
i, BT g, V, MIEDOTVA VA rIFV

BE BEL T Vv EENEAD AT
B0 Fi- o gEE L LT\ B Ml
L, FOBGTRFCLELEL DR TS/
SHFEEA HMG (high mobility group) 14,
17ER3 55 E1MbRTE Y BESRKE L, A
BCEBEER RTHREOT I/ BEREDOHE
B, p BAL &L Bino T30 ¥
7o, AEMBEPORENEEERATH DL
AbVvEAEDL v EAE, 73 /BER O
BEIAEDINL, bR VEAOSTERI,
11, 300—15, 300 dalton® T p ZEH L H K&\,

75, vA LAY, HAM (permissive
host) WG 5 & P (Gt 6 — 8 Fefa))
i, w1 A% DNA OERICLECEE, ¥
A N ADHERICES L s WERC, BT
BEANGRIN, BYk 6 BRI LEoBIIic A
STEHVEEDT, VAL ADKEEEARDE
WOVEE S, pBEL, 714N ARKRLEHE16—20
HEHoF ) BIICA > ThbERIR LT L
NPEIR TN 5D, FERoBEEHICIY v EH
i, VANAY I ATa—FIhboA LA
BEAL EXDIRS, 1, SEEEERAV
X, BIERGAER (p-VD &L THEKRSHR, vA1
AR TDEECHCLR BN Y A L ADEH
BRI T NH, R b8 20 7 3 7 BRI
el X7F PR Sh, il o #EE,
pBEETRLSTWB2220 ¥ 4 A
LHELOEFHTTI L 5 —2DEAVIE, K
IR THLYMT SRS 2 LIk7su. ‘

LEX D p EEL, BoBEIhTW5%H
ATER{E pVL pVIL, pVIIL pTP 72350 ElEY &
LEZbALW. Vayda b L 757/ v
ANASED 2 7% ERg Tt T oL
DNA, V, VI, ¢ DEAKDO K THELR S
LDV ShTxbh, UVrrR) VIS
W 2 fruay, X2 VT —EIZEDHHEL
&19).21) &U{‘%EB@E%W).H) %WCJ: D s ‘77—/
v A LAD 2 7Y, EHERO DNA Offls %
7 Vvk Y — AT LD ENMBR TV B,
B0 e 2 + v8E A (H3x2, H2A X 2, H2
Bx2, Hdx2) ieH 7= % VI 6 Ef&iZ DNA 234y
2EEXO%, 220 VI6EA% Dl DNA
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e 2 b v(HD RSB VAL HF, VvV
H—= (AR=%—=) LLTHEALTVBEEL
roh——CL\éls),w).Zl).ZS). #EE%%“#@%@E—G:
THHECGEEL, ZORFHNAVI: Vip=6:
1 : 1 Tjﬁé z &: %),18),19),28),2) (*; %H”” unpu_
blished results) X h =D %7 v+ V' — sl
DHT=x=y MZ p BARE LT TOHKE
LTnbEELDbRS.

r EBACENOSTE, 7 3/ BERKRONM
g o, REMNTREALL TEHHRKE T+
D protamine 75;%]67}1'( )]"’SO 29).30).31)’ igm
BB~ mEF A M ERR RBDBR T
%3, =@ protamine OHEL, haploid cell
DEFRENTT L, PEDIEE S ET, BETR
B S DR THHEL T %D Tk
LEZOND., FOEHEPRO a-helix EENE
2 b vEBR, DNA o double helix #xE
IZ#EA& L C, DNA %B% #ifl+5L w5 €7
L HRIBE T 55 23V EEMIC DT,
LSBOBHNNEINBEATHS. p EAR
DSWTLERERT 7/ v A MATIE, e
iz A4 v A DNA 23 fFEMED #iC BlET 5
FTCROFLLAARINEE LI VAL AD
capsid LB X fuic DNA 252y & — P vV 7 K
h5 ¥ CRIEFRAXIHT 2LE DD, =
hie p BANBEL TWAHBLDEEL TS,

X

1)

o
=

(F10% F15 1984)

¥ & B

pEEL B, BEL, T vIBEL T
BT 5 ENTE . 4%, ZOEEDT T
JIANARI eF VORBADEERL/ n<
F VS ECRTAMBEYANDL I LALEL
Bbha, ¥k, #FK, Thh T\ DNA %
HCIGERTFREAROMEIOBF ORI DL,
in vivo ik B L EED “native” 7 r< 5+
VST ¥ h b DNA OBBRBEROFOM
HOBF OBITICE > TIT & LS HEOEE
WRBELIY, ZDOAET, VAALARZ =T
Vi, B 7 <5 v OBBERRITD 1o
DOFFEDETALILAEE LR A.

WaHhzBEHly, EEEROEBIE L o2
W7 B E—#%, PO BETEMEFEFRIC
Bl KRB IR IR E, AEFEBEFED
R PRI W T MR A B E B BIAA
BASeA:, ¥ S RIEBEREZ TRV ICAERZE (1), £k
Frvi— (FIHEEFETIA, RTFHRAEIA), Bk
Frvr— (EFIA) CEIELBLEFED).

(KPR —iik, SCEARIE Bk 5010245,
2440275 (PFRAEEMINE—), B IOIIEERK
2R BB 4 53-4035, 54-404%2, 55-302% (BF
gefiEE FLE) kb, X—kkE National
Institute of Health Grant P07-CA-12708 iz X h 3%

Bahili)

[
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