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5K B8 Morris fr#7777f8< VR B R
EONREFRNENIESEE

i 1 5t Y 3k

(TEE*REYL¥EWRE #HA) (XEABRBRZRZREVLER HHAE)

m =

R5mol/L g4k, %k & Morris fr@7777 R & KM BY # & K ik &
%6 (UP#4) Rikghre (UC4sH) ., UP(490—95% FaFEg)
R #9% &4e B (5 &k BMorris i 7777 X0 F L8 RIKZXT ) >4,
# 2mol/L NaSCN # 8mol/L &% ¥k, ¥ UPRUC, £4 UP 24 £
4 49 2mol/L NaSCN & 8mol/L 4 sk BL48 5 F) 5 ik /7 SDS-J¢ % 3% B hc o
B bk (SDS-PAGE) , Xk & Morris B %7777 2 0% @ 38 &, K R AKHEIE
$, #47Z 4 Bif (Immunoblot) R&, & UP o hm_gran#, o
T¥4: 200K 116K, UCHLQF=ZFAETMEY Mk F, 5 TFH
200K, 118K 91K, % f UP %o B4 é52mol/L NaSCNZ 8mol/L & 4 3%
B B — &k ik ey M, o T4 RAH74K 283K, A & %
£ AAKE (Elisa) RAR UP#g t P TR ¥, ALAHFL
¥

X, Ak k% d; RERLEMH ZRAREPEN (XA

MNoOF

FEERMNBELEPIELFEATRANEE SHILBT AL TIE. BhTERGRIIEH
HHR—MEERS—HEONS, AR LR IERMMOEE, RififHREESE
HEEIFRBECIRPELEREAEAREEFIEMFE 0D, Chiu 5240 % & I Morrisjf
7777 R - B MK (3’ -MDAB) if 'R B RRATAIEAKRR, HRAHWMERIERITE
ERFGEMYOE P, [, M K R Morris R 7777/ 4Bl b IR BGEAL R A QAR IES

AXTI886F2 13 H Y B
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K, BEEEREEMTHELECREFOME. BEEERIEY, ZHAFERN—4
MR ERES, 7 TFREEN 2K—200K0, 4 THiX—FR5 M BEEAHELE—S 5
¥, RNARBAEMEN BB I ME SRR 4B B, REHLAE R EAUsEER
B oS, &Ry BT SDS-PAGE 47, BIEMBERERB &R + M) HERKK,

TR — LR A,
¥ B & F B

— SR, B Morris JF5H: T Buffalo KR (150—2008) R KEAAL A1, %tk
EE 1 ~ 2 EX, WikRE, WHRMASFFRII | s MBA N REEMHHH O,

SRR R RE RS, Fnsc
FAFALNER AL M S A L Burkhardt W25, 2IE% Bufflo KBF Sty R B IE%

ek,
EREXRANIRRBUFMEN  QEFREEM S Chiu 3k M i Fig 1517R,

Chromatin of rat Morris hepatoma 7777
5.0 mol/L urea in 50 mmol/L sodium phosphate buffer (pH 7.6)

Centrifugation at 20,000 x g for 30 minutes

I o
Supernatant(UP) Sediment(UC)

Dialyzed against H,O
(0.1mmol/L PMSF) Washed with 0.01 SSC
48 hrs 4°C
Lyophilized ! Digested by DNase
Dissolved in 0.p1 SSC Elisla SDS[PAGE
l i |
Elisa SDS-PAGE Immuno-affinity Immunoblot
chromatography
|
Immunoblot SDS-PAGE
Immunoblot

Fig 1. Scheme for fraction and identification of chromatin proteins
from rat Morris hepatoma 7777

B 5% M B e kR R Bl 4 & A BLL S0E LAY 3R R P-4 B(Pharmaciaf= i), #isik/a&H
3.5ml, £EA£FARAI0mg, AFRBMHMIT 2 mUnEEDIHRE Sk (PBS) ##,
RERBMA 4 mHRMBERR BRI, fEkiE EREHBER 1 /B, 8000 X gHS.L304 Bh, TS
FiE & PBS f1, #f &k (40,1mmol/L PMSF, Phenylmethyl-Snlfonyl fluoride) j&#748/h
B (4°C, #K 3K, 1000 xg B304, VLR TRBEMIE (0,1mol/L NaHCO, £ ip
#, pHS 3,20, 5mol/L NaClysh, RE#% M.

R L KRB AERE4B135E | 1mmol/L HCL 7 5y ek , &IF TR BRE Pl 1FH & 4T
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ROKBHL ML RATHE 4B A, AN, 4CHE. M1 mol/L 2, ~Hk(pHO) EHAK &
MIEEET, 135 B 2 M ik, ot
0. 1mol/LESRE(PHO BT, 1 |
IHAEBEAR W VE — K, HE IR N

s ChHEEA. 8
M, RERUPEHINE D - \'
B, RREW H Al 2.5mol /LR 5 . ek
#/PBS Y7 Hi5i , 45400Dyq, fy | a me
J< il Morris {7 #777789UP 414y b 94k

# T20ml2 5mol/LR % /PBSth, N\e 116k

EHEBE#O, 5ml/ 5y, WK E L -
—REE. MRJG M2, 5mol/LIR%E/ 0.2} 200K

PBSYE £ M1 # ODygo 35 F . N
Z%. % A 2mol/L NaSCN/ :

2.5mol/L J& %/PBS, PBS R 1.6 2.8 5.0 5.2
8mol/L R % /PBSiE 1757 H ik i, lg Mw
RBEASs R &, Xk Figz. Moleculas weight determination of the positive

bands marked by immunoblot

cn

liobility

(&0.1m mOI/L PMSF) ﬁj}’ﬁ Standard protein markers, myosin (200 k dal-
W, F. U L2 3 ESBE tons),B-galactosidase(116 k daltons), phosphory-
i g lase B(94 k daltons),BSA (68 k daltons),Cabronic
4CH EHET. anhydrase (43k daltons).
A.SDS-PAGERB#R k. a, positive band (83 k daltons) in the fraction
ook il (6] s eluted with 8 mol/L urea.
Jitk R, mik 1&)—?—1?& b, positive band (74 k daltons) in the fraction
PERE, eluted with 2 mol/L NaSCN.

AN EESHHANEASESIFRNHMNE. RIBLGTREA > 7t /EH , % ASigmaz 51 &
WES FRREEAR: 200K @ULREA: 116K 8y B-RFLEE K8 91K 954 & 1L B B,
68K iy M i B A H (BSA); 43K pYRREEATER. SHEiTHRIKMNGREAMFREM LB, #
BE4T PAGE 5, REHBEWBIEERA L, HEER LGB X BMFRIER L LI M
EBHE NI &tr, 7 FREMNE() SRR, BIH—&FTIEMLFig2) KEME 1780
PR R G Y s kR E B A A b T L3R Hxd B 1gMW, AR4EIgMW R R HY 1% H1 fn A
IR EAH Y FR(Fig.2),

+,SDS-PAGE B EBE## Elisa iz . b 745 UP gy sbr pk X ) F 1 Elrsa i
E, RAVEME 3 mm BRYEERKR, REBRABHKS, EECESHELE A UPER (&

1mg K HR) . ik, ALK Gy B, YITHFEA 200K, 170K & 120K fyH1
BL%&Hs, A& & 1.5m mol/L NaCl/1 5m mol/L f7 ¥R 8RR P (0,01 x SSC)IRIEE K A Bt
A, #MESBRMHEKKRFREREATHEMHE, #% Pumo 2 ¥ {f Elisa &,

% R

—. XM Morris FF #7777 & JR4A 5 #) SDS-PAGE &1



B @5, 0mol /L RERMIG, 151 UP R UC B4 44 (Fig.1), J5& 43 DNase 45
% DNA, UP, UC (3 DNA) ,% 5 UP 1247 fy2mol/L NaSCN, PBS R smol/L JR %
Ry &k, WgEi#EN Fig 3,

Fig3. Electrophoretic patterns of fractions
from chromatin of rat Morris hepa-
toma 7777 on SDS-PAUE gel stained
with silver stain(lane A UP,B UC,
C 2mol/LNaSCN elution,D PBS slu-
tion, E gmol/L urea elution). Each
sample 15u1=15ug protein. Same
proteins on another section of the
gel were electrophoretically trnasfer-
red from the PAGE gel on nitroce-
llulose sheets, or detected immuno-
logically for reactive chromosomal
proteins (lane F,UP,G,UC, H,PBS
elution, I, 2mol/L. NaSCN elution,
J, 8mol/L urea elution). Standard
protein markers, myosin(200 K), pB-
galactosidase(116 K), phosphorylase

_ B(94 K),BSA (68 K) and carbonic

i gl L anhydrase(43K).

= KM Morris iF#77778 B RA SN BHERE

Morris fiF@7777 A EAREREMFTIANRUP L& B 4, o F & 5 200K R
116K, ##EHGE, 76 UC M= KMEH, 2 TR 4.200K, 118KR1K, {8 200K 4
WiRM, UP 23ERE NS PBS sl 4 A pitk, 2mol/L NaSCN R 8mol/L JR # it B &5

BRRH A —mIEM R, 2T &a 274K R83K(WFig,3),
=.B ELISA it UP,UC & UP & 200K,174K & 120K EBH R B HEH

el
;e

2.0'[

Fig.4 Comparision jof immunoreactivity of frac-
tions from chromatin of rat Morris hepa-
toma 7777. UP fraction(s), UC fraction
(0)s 200 K protein in UP (&), 1¢ K
protein in UP(A), 120 K pretein in UP
(x) and chromatin of normal rat liner([])
were assayed with 2X preabsorbed antisera
to Morris hepatoma 7777 dehistonized chro-
matin at 1,1000 dilution by Elisa.

1-0'

Absorbance 490nm
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ELISA mliE¢5 R WFig 4, UP R UCH A Bk MR BHTRME, FdH k&, UP MK
JtE UCHH, XMBuBERARERMTN. UP d 200K BAMMMIRIEZR X F 171K
EE, R2IKEAREEHREE, BREFRRFMEREAR,

.

REEFMREEREARBSHESEE RGN, Rk, H&sMmEtaREQH
4y LA I S Sh AR AR B SURY L 1F B2 R I BRI Y B BT HEAT 4 B, I 4R HH 4% B o — B Dh ik
Bsr. AL H LA 5 mol /LIRFER L ZFEEBE NG TER ,FE ZR b b, B4 LB
AMRaREAEREF ", RERAREEMENE 08K & 4 EARamik) , i
AR EREE, & UP @ s H—$ikH. UP,UC REH TSIyl st SDS-PAGE §isy
RE TR (Fig,3), @t L&, 00, 5mol/L JR ¥ R A — 4% % fl 2 #f —SDS-PAGE Jg,
KR Morris JF 877773 G RBA 2 “HH” F. RS AEE KR Morris fF 77778 A%
A R 52 IR5 & 45 B BRI R L HUR A, B LS R hif 4. Burkhadt™ % fif
1 A MM KB Morris JF #7777 /B RPHAE—H 7 T REE R (42—200 K) fHPEEE
B, BEERIHN, AR MR R R ~200K EH, FEs R EXMAE,
BHFRITMRGRASETLEXN “REH” , MELEIHEXNTRAHRS S, B
Y HHE, XTRRBRABESRE L0 T RALH LR E — LRI A5
HERAX, XA, RERMBHE ¥ EKBHIEFE, WH S R G HRHL
¥o m LB AR KR Morris if #7777 140K A % (R M i 234 —KE % K SUF R 5 R
BB, EEBRTSEFRKRIFRMERRKMBESS, B8 T 40 Morris if #7777 4K
BfHPAE®, RipBRie A —AERMMERGCRES P BIHBAXMN R 49, FX
Fosmol/L REMBEYER, KEAAMBEALIESERZERN, HLULERR EREER
Elisa 3 e R Bt X R X R A RAA MRS R ERMYE, TLRE, HXLEER
WO TR, RUEARBENDTREBIAME - REGRAS EF PO, wHLHEX -
PHMEX Hi e DD R A AR B b ik, AT BMPER & E 3 WERHREAMRER
B, Ml 4 R SR E A S R MR LR DU R R L, AP AMBI NG R ER S ERRE
% FREAH K TR

MR R AR AR E (WFig,3) HH, XEMERWS PAGE R BkMHRER
BEARERFAT, EEERB ARG XRHH R L EERE GRIFHZH, KTk 5R%E
5B 35 I fy 786 HE O S B RARYEA 36 Maul #3800, Bt #% 55 AR HE R4,
EEAREHNEHRXE, S%RIEERGRERRRAHNFEY B, Vaessen R, Rk
B2k AR HEAEO, 1ng AT U1, WA TAEBT QR Jedk 2 AE 100g AT |/ b, fE—HR
o GRMHXRAFAHBRMER B b AT g S eI 6 BRI K,

R, hWARBEREHBIA, AHEBRMEERESDSERARE EMH LIRS, &
KBRS EM R, Bowen U B, 2 BYEXRER SDS MRk &K, HKHE
REETRAM20%, BAERNMHERIRTRAmMLBMAMHKRAR, BIXHELESD
SPERBHEBEHESFF SHAREBRFT2MBMRE, A THBXHIRE, EHAEMEES
W FRE, PMUBHBREMTFERK EETHMRERBRX 4 b # X B3HEE SR
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THE ISOLATION AND IDENTIFICATION OF RAT MORRIS
HEPATOMA 7777-ASSOCIATED CHROMOSOMAL PROTEINS
BY IMMUNO-AFFINITYCHROMATOGRAPHY

Wen, Bo-gui Chiu, Jen-fu
(Department of Biochemistry (Department of Biochemisiry
Jiangzi Medical College, Colllege of Medicine, University
Naachang) of Vermont, Burlington)
ABSTRACT

In order to isolate and identify a group of hepatoma-associated nonhistone
chromosomal proteins(MW 42—200k daltons), rat Morris Hepatoma chromatin was
dissociated in 5, (0mol/L urea and then subjected to immuno-affinity chromatography,
SDS-PAGE and immunoblot or the enzyme-linked immunosorbent assay, The UP
fraction in the chromatin contains 90—95% of chromosomal non-histone proteins,
Immunoblots with the antisera against Morris hepatoma 7777 dehistonized chromatin
showed that two positive bands with MW 200K and 116K were found in UP fraction,
and three weakly positive bands with MW 200, 118 and 91K were present in UC
fraction, Upon fractionation of the UP fraction by immunoaffinity—chromatography
on a column cross linked with hepatoma antibody, single bands of 74K and 83K
protein positive to immunoblot were identified in 2mol/L NaSCN and 8mol/L urea

eluted fractions respectively,

Key words, Hepatoma, Non-histone chromosomal protein, Chromatin structure,

Immuno-affinity chromatography, Rat liver,
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