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Abstract . In this study of transcribed active chromatin, DNase sensitive chromatin
was isolated from tissue block embedded in LR White Resin using TEM observation. The
DNase sensitive chromatin showed that high-mobility group protein(HMG)17 localized in
them with immunoelectron microscopic study, so that they may be included as transcribed
active genes. The reasons for the mechnism of chromatin dissociation from embedded resin
are not yet known. SDS-PAGE analysis of chromatin proteins from sections showed a lack
of histone H1A, H2A and H2B. This result is consistent with other laboratories as to
transcribed active chromatin except for histone HI1A and H1B, but with respect to histone
H1, it is proposed that CTF/NF-1 and H1 in inactive chromatin act to change chromatin
structure for transcription(see ref. 26), so that in our Laboratory, one of them, eg. histone
H1B, may play an importént role in acting for transcription.
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R ENRRATREWHEZ 2 BR T 5.

BTE, BEEM %A T % chromatin #8325 HEE X
DNase, MNase RHIBEBERE £ & X W T T 55,
B oA OBEEM chromatin 23€ £ 1 % El&
AL, ThEBECTEOBREREL CTHIER T
chromatin & X HR T2 2 L XRETHI L EE LD
5. Tecott HONLEEMIMYE A A T reverse tran-
scriptase IZ X 5 m RNA A FEETH B & EL, F
I5WA LR White resin @i L7z 7 v v 2 25 DYI R

Z, DNase I % protease JLEE, [EIE-UHE I -5l
TTHIAETHDI LR L. T CTHENF Y

DNase I fLEE L 7%, & OBFRABER &AL 23—

D2y v BRLT, H&KER BEEKLLH
chromatin #EVXBE I e, T HIXRE X hiciBiEy)
F 825 DNase 112 & b S550E#: chromatin %% <
BUOENMELR, ZhE g v 7BHHThE XY
IERE I8z B E M chromatin #E3E 23888 © & % W EEME
Zzbhi. £ TUTIREBRDERET - R
DNase I i X b #BEEIH 2 SR L T & 7= chromatin
12138 E D core histone = histone H 1 23R4I T\~ %
TEHbnh, ZOREBRCOVCHRET 5.

RICTYRERBITE 22 5 1%, & O¥EM chromatin O ST
EORIN & T E T EME M 4 chromatin ¢
DL EBRTRTIENTERCSDNEE 2, RN
DNA # chromatin O BEBEBHLZICH VS T\ 5% plati-
num rotary shadowing method & $iJR DfH 7 % R B EHH
THWBR TV Protein A-colloidal gold method
%\ colloidal gold labeled immunoglobulin method
iEA ¥ CEBEEM chromatin 282 LRz
WThBRETS.
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Wister rat(7 58 4)3% X O"MRL/Mpj Ipr(+)mice
(6L AV =V AALAL AV — I VEAL,
BIEHE X CERICAV . 25 % glutaraldehyde 1%
TAAB Co. X b, LR White resin (X London Resin
Co., Basings toke, Hants,, U. K. X b, DNase I (type

II from bovine pancreas), DNase II (type II from
bovine spleen) i1 Sigma Chemical Co. X DA L 7.
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(1) AV 7w —F AFBEIEOIER

(a-1) #HEORBH

High-mobility group proteins(HMG) X Goodwin

g —

LD L B, $9100gr 07 v ML 3 FE
&/v)D 5 % (w,/v)perchloric acid(PCAY&in z, k¥
Linbv7—Y v 77 vy g —714%4Mmaximum
speed THIFIL, 2 5HK&S Lictk, 1 5M S biciitiL
fo. ThE 3[EER D E L THIZ SCR-20 B AHELE OB
T2,500Xg 4°C 30 4mOLL, £UEEXRCHET
3EHRYIBL TS5 % PCAHIEET -, CoOLERE
BDTHBEY—CEFT A7 4 V2 —TIHRAL, BKE
B 18 %zt b X 51z 100 % (w/v) Trichloroacetic acid
(TCAY%IN%T 4,500Xg 4 C15 HMbEL L. WWE%
acetone/conc.-HCI(400 : 1, v/v)THML, IHEED
acetone &% T 4,500Xg —10°C15 4l Lt L.
W ICIBFET % histone H1 &< 721z 0.1 N HCI T
10mg/ml i27es X 5 L, 3fEED acetone &0
%, 4,500Xg 10 0L, % pellet-1(K¥E4 his-
tone HD & U, EFERIZZ B3 FEED acetone &N %
4,500xg 1043= DL L CiEE L, & h% pellet- 2
(HMG proteins) & L 7.

(a-2) AAVEBBIOFrAI R} F 74—

pellet-1 & X O°-2 #Zh L h 7.5 mM sodium borate
buffer(pH8.DIHE ML, M UEBEHEK cFHE/LL =
Mono SFA 4+ vZHEEY 5 4 ckE &%, FPLC
system(Pharmacia Co) CHEEE %Y FiFfta v 7 HK
WM &7 K peak &, B UBREK CFEMLL
superose™ 12 gel column T FPLC system #F\ T4
L, Bbhic% peak & 12 % SDS-PAGE Tk & (5
B TREOQ)-b L) LT, MERVRS R L.
ZOFBEIC X HHEEDOE - histone H1, HMG 14/17 ®
£REREE L 7.

(b) FUEDIER

I PEPDOEREEIEEY 1 mg/mlicis X Hic
PBS(pH 7.4 ¥ » L, Reichlin 5D HEEIC X b #ilR
REAIR, AV VAT s v AVE@GEERES)TMRL
mice IKE—ERECAE L. HAREYHERL T —
» A%, BEBIRL VML, RSB Do
L. Zh# PBS(pH 7.4) C¥#1L Lz superose™12
¢, FPLC system(Pharmacia Co. )ik b ¥ LIEEL,
PR ERE L.

(€) v=R&vTwryT 4 v Lk BFUEDOER

Pellet- 1 & & 08~ 2 Z—#&ic L T 12 % SDS-PAGE
T¥EIL, # A & nitrocellulose membrane(BA-83)
(Scheicher & Schuell Co. )% 25 mM Tris-HCI, 192
mM glycin, 20 % methanol ® 7' = v 7 1 v 7 {EEIKIC
B55EL, BHER T vy 74 VBRI VERTTH
0REHEE L. £V —v#0.05% Tween-20-PBS



BEERTHA»HD e A b v HIA K1 DNase M7 v =F Vi oWnT

PH7.H)T15 47wy L, FRLE-ZSHIOEY
—BRGY 20 B 4 CTRIG &R RIL T m v F V7K
T154 3EPEE L, 3.000 f51 PBS(PH 7.)THMRL
fod ¥ v 8 — XEHH ~ v & IgG HiEMBL Co. )
% 5 Wi, BERCRGE®. PBSQ@H7.HT34, 2
EgEE%, 0.05 M TrissHCI(pH 7.6) T 2 S¥#& L 7.
Th#0.02% 3, 3-diaminobenzidine(DAB)-0.05 %
H,0,-0.05 M Tris-HCI(pH 7.6) & KIG &%, ALK
R R TKEKR TS LB L.

(A SR X Bk ORDR

Drosophila Hydi O%H OBERER % 2 % glutaralde-
hyde-0.01 M phosphate buffer(pH 7.4) T#J 20 RfEE
FL, EAE7ra—1v ) —XCiKk#, LR White
resin T60C 20 BFREATE L. Thi bR %F
Blt. £Y 7 rr—nH HMG 17 H4K 10 £1 % 5 nm
ard FEEK10mlwing, 35%120.15ml D 5%
polyethylene glycol #in2 T, 24,000rpm 4 °C 304
H3Z RPS 65 T rotor TiE:l» L 7z. pellet % 5 % glycerin
-0.5 % polyethylene glycol-0.005 % NaN;i2#&» L T,
Ih e A FEEEH HMG 17 #ifk & L. D. Hydi
O OMBEY R % 0.05 % Triton X-100-PBS(pH 7.4)
THEL, PBSOHT.HTHER L= v A FEEHH
HMG 17 & T 4C 20 EIRIGE B 2. Th#%0.05
% Triton X-100-PBS(pH 7.4)T 15 4 3 EERE, B
REKRTHSIEHEEL, VI =—r Gtk BRAUE
FEMGBE Y L.

(2) BERAE LER Y VEXIKE

(@ ¥k, BEHEB BERoBEROAE

7 v F O¥E%Y 2 % glutaraldehyde-0.01 M phos-
phate buffer(pH 7.4)T 4'C 20 BFREIEE L, BiAKE,
LR White resin ©, 60C 20 RHEATEL, hX
hEBEY R 2R L7z, ‘

— eI EER, PBS(PH 7.4)TH& L, sk
X b PBSH7.HDBWTT 24D, 3,000%g4T
BoELL, WEYEERE L TRV,

FREIEEA L LT chauveau? b Dk Ty a— 27 »
— AR R L.

Rz h HLBEYR, BEEROCREEREL ThT
#uDNase I (10 mM Tris-HCI(pH 7.4)- 5 mM MgCl,
- 1 mM phenylmethylsulfonyl fluoride(PMSF)iZ
10,000 units/ml DEEICHE I LIcd D), KU DNase
11 (10 mM Tris-HCI(pH 6.0)- 1 mM PMSF iz 10,000
units/ml DEEEN LI D) EXERT, 30 o0
FHEEEL Lok, MxBEZUTOFRIEC
RELTHB.
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() 1k, EEME, #E%H 50 chromatin proteins
DERY VEKIKE)

Ry v BRIk EN(SDS-PAGE) 1% Laemmli H'%0
J5#:CfT » 7. Stacking gel (% 1.1 ml @ 44.4 % polya-
crylamide-1.2 % bisacrylamide, 2.5ml @ 0.5 M Tris
-HCI(pH 6.8), 6.2 ml DFFZ&EK, 10 % SDS & 10 %
ammonium persulfate 134 <100 1 Zhn %, BiSEE, 5
Haw AN CEA ¥ . Runing gel %12 % polya-
crylamide gel ZEB L 7z. 4.9ml @ 44.4 % polya-
crylamide-1.2 % bisacrylamide, 4.5ml ® 1.5 M Tris
-HCI(pH 8.8), 8.25 ml DFHZ&EEK, 10 % SDS & 10 %
ammonium persulfate 3% <180 ul Zhn %z, BisEs, 18
xl @ N,N,N’ N’- Tetramethylethylenediamine
(TEMED) %2 T, 1 mmE®D slab gel #{ER L 7-.
BN 13 0.05M  Tris-HCI-0.4 M glycin-1 %
SDS(pH 8. & H A L, kB 3ikE <= — » — (bromo-
phenol blue, BPB) M%7 L TFMicet & 2 10iT L.
813 2.5 % Coomassie brilliant blue(R-250)-50 %
methanol-10 % acetic acid T—BeZf 1L, 10 % meth-
anol-5 % acetic acid T+4 1 Bige, 40 % methanol
-10 % acetic acid iz 30 & L, silver stain kit(Bio
Rad Co.) T4 L.

(b-1)

YA 5B DBEIERHIH 100 D £ v & 2 I, B
#4210 pl % parafilm LB &, floating I X h &
BT, 040MRIGE R, COBREEDTIHZEEDS
acetone & N 2, —30CIc— Wik & #, 10,000Xg —
10C 30 4mbO L. Z oit#E % SDS-PAGE f sam-
ple %Y (10 mM Tris-HCI(pH 8.0)- 1 mMEDTA-
1% SDS-5 mM fB-mercaptoethanoD) iZ¥s L7z, 7R
BHEDO S ORI NITEHREL ML TE»L, 90T 90
PRECTER e, KEBREE L.

(b-2)

#1 gr oFEEREE PBS(OH 7.4) T+ e b &,
A TI0EEDO PBSOHT.HDE ML TTHO2EL,
10,000Xg4C 15 oMEEL L. EERECCIEI
BRK0.4mlinz, EERT, 30 5HREE, 10,000X
g4C 304E L L. LB 3 fEE D% acetone
Nz, —B —30CIKER, 10,000xg —10C 30
L L. C oY% SDS-PAGE sample BREICHE
DLic. ANEHED D O3 DH T LR & RROBIELT -
7o,

(b-3)

¥Wo2groya—27r—2ARK%105E D PBS
QEH7.O%M%z, T7rvkErF7A¥—CcREL,
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1,500Xg4’C 105@mO L. WEIC0.4ml OBFEER
Nz, EEHEROBRABER & FEROBRIERTT - .

(3)H 2> HilE#EL 72 DNase &M 7 » =5 v DK
B

Ay a2 (¥ - e B BBEAY % parafilm Eic ¥
m v 7 L7 DNase I B3R 20 ul Rz, 30 40
Rt &8, = D KIGEK (DNase Bz M chromatin) % 81
B U em b s A= VEBE D 2 v v 2 CEEET S,
BRTEE, AV 27 r—F AP Hl histone Hifk,
HMG 17 $itfkT 4 C, 20 RFfEIGEE, 5 nm = = 1 Fé
BE7e 74 vATERT T30 5HERIGER% 2, i
ZEEES nm = = 4 VEEBRMAGIH 1, i HMG 17
i) % 4 C, 20 RERIGE 7. Th PBS(pH7.4)
LERERTEThLNS 4 3E%EE, 15MHy 5 =—
AR (50 %6 7 v 2 — VEIRIKESHR) TR L. B
ORI, BRIl o EHE 8 ~10°, B
%30 mA, 15~30 ®fi #KFE%EE(JEE-4 B, JEOL)Tr
=2 Y =+ Py v &T\, EREETFEESEJE-
1200 C, JEOL) = THIZ L 1.

DNase [IBERAIEIE b REROEEIFETT - 1o,

& xR

S v MR % glutaraldehyde iz X % B E EH,
LR White resin @B L7 r v 7 X b B BETDF %
DNase ZLEE U 7efE R % Fig. 1 @R Lz, FERZ T » v
B % DNase I W L7#-#, » v > =% PBS(pH
7.4), BEREKTEEE, BT v -1l 5HER
L, vo=—ARak HEr—%) -+ oV
21T - C, BEBEZE L. Fig.1-a i control € DNase
W EFT > TigWElThH 5. Fig. 1-a, 1-b- 0 ffifaix
spermatid TH 5.

Wi O MfaRE & 3% &, DNase ALE 05 13 ETH
EOEVCEBEARLEDOY A X A VHEHIEH Y 5o,
chromatin 23 F E BT TV B Z ERHETH S
L#E 2z bh kR Y 1E - (Fig. 1-b, arrow). —J5, Fig.
1-b DEEWNICE - T\ % chromatin(arrow head TR
)13, Fig. 1-a @ arrow head "C/R L 7z chromatin & [/
BEOBETHERR LK. Lid o THH % DNase 4L
B35 & Fig. 1-b lex 34, chromatin 23X b
EET D B2 DN BEREE . Ok LR White
resin W U 7c 3R T DNase @ X 5 7oKL 3 7]
BTHD. ZoBEHYIXWHCHBTERWE, D
BHHO— DI N 27&E T 5 LBIEERE 2 SRR 2R H
LT3 & & ABIZE & h(data not shown), ZdZEHL
7oii5 o DNA wBERAMERA LY, BB OBER 2 FTRET

% —_
i a & 2 T 5.

Z OYA X Y EEL 7o DNase sensitive chromatin 3
BREWEM chromatin TH B 5 E 5 hEHERT 57D,
PP CHE Uie. fER L i it HI Hidk & 4
HMG 17 #fitkTH%B. MRL ~v ATER LT v b ic
%95 #1 histone H1 #ifk(Fig. 2, lane 2), & X 0¥
HMG 17 #ifk (Fig. 2, lane 3)% western blot THEFR L
To. B LIk 2 v o2 7 Bt pellet-1 & pellet-2, B,
histone & HMG MBS 23— KB EhTw5b. B
HEDERHIEEL, HI ROHMGIT 2 Fh T nE
BHMLTBZEDMESTd, ZDIa—gY b=y R
B & THBHARIED oD, HEEZERELTHRRLH
BRGEBNEA LT AHEMERDHB. LirL Fig. 2 KR
FTIOBEH 1 HUREHE Lic~ v A0 M his-

(1) (2) (3)

H1A~
H1B~

H3 |
H2A& 2B~ |

Ha4— |

Fig. 2. Western blot analysis of anti-nuclear anti-
bodies. Nuclear proteins (all histones and
high-mobility group proteins) are blotted on
nitrocellulose membrane after gel electro-
phoresis and stains with Coomassie brilliant
blue (lane 1). Anti-HMG 17 antibody reacted
with antigen on a slit reveals brown precipi-
tates at the site of HMG 17 antigen (lane 3),
and lane 2 shows the reaction of anti-H1
antibody against both histone H1A and H1B.



BERAYWR 750 2 b v H1A R DNase &M 7 v =5 V122 T (373)

LAt EA
Fig. 1. Electron micrograph of spermatid of rat testis section which stained with uranyl and shadowed with
platinum.
Fig. 1-ais not treated with DNase I. Fig. 1-b is treated with DNase I and in nucleus, widely deletions
of chromatin fibers are observed (arrow) and there are leavings in nucleus in spite of DNase I
treatment (arrow head). N : nucleus, cyt: cytoplasm, mt: mitochondria. Bar represents 1 um.

Fig. 3. Electron micrograph of postembedd stain with colloidal gold labeled anti HMG 17 antibody to :
polytene chromosome of salivary gland of Drosophila Hydi. Gold particles aggregate in a area of
Balbiani ring (Br) in the polytene chromosomes. In this Balbiani ring area, HMG proteins are [
speciffically localized (see ref. 16). NO: nucleolus. Bar represents 1 gzm. ‘ i
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anti-H1 antibody and shadowed with platinum. In spite of rotary shadowing, colloidal gold particles
are visualized same as usual TEM observation. Chromatin core particles are visible among aggregat-
ed chromatin fibers(arrow). Bar represents 100 nm.
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Fig -HMG 17 antibody.
DNase I sensitive chromatin have HMG 17 protein and they are thought to be transcriptional active

regions. Bar represents 100 nm.
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tone HIA 5 X O'HIB L RIGTHHELETh T
Tehrote. EP HMG 17 ik RO BFREZRL
7z. L L, &0 HMG 17 fUR 3B E)E 2 histone H2A,
H2B L BERALCTHHDT, Zhdgs HMG 17 #iidkT
BHHPEY pELLVEABKEBEE Eh 50T, Wester-
mann 592 HMG 14/17 %3 Drosophila Hydi @ sali-
vary gland @ polytene chromosome ® Balbiani ring
& active locus DA RFET 5 & & &P HMG 14/17 i
K THEW L 72D T, D. Hydi @ salivary gland ®
polytene chromosome % & DERL L 7=HT HMG 17 #ifk
THRERAET S & Fig. 3R T X 5 e/ MED R
R bh 5 Balbiani ring 2SR e & h, Z DERE
TEM SRS OBUR 0T,  oHMEs HMG 17 ikt
THLOTHAHZEHRBLTFRL VB EELDLRS.
L L, nuclear sap 2 b % < D@ FE RO, T
o HMG 17 Hi46C rat tissue X R CLREL T
ZDX S IEBERNREIIR LA & A b(data
not shown), nuclear sap IZ 5>t 5 &R FDFELEILIE
BENTRGICY 5 S0TEEBHORNCLISHD
EEZBID., COWRBIE TRV T OHEREL
7o chromatin ¥eEE ) R BEE % 17 - Ik £ 2% Fig.
4 & Fig. 5L TH 5. FH »HER L 7= chromatin
1349 10 nm O D core MF RPERRICEHEZ h, 0D
core IF~SRFHEEShic, Lal, Z0RBEG
HEEEFI % H\ 7o\ HE) ik beads on a string 3R
chromatin XBRE I Nich -7z, Fig 4 R7T X 512
H1 HETRER T 13 I\ 5%, Fig. 5 oF1 HMG 17 #1
BRETIE OSNFIR LN, BEY AT X
D ¥EHE L 7o chromatin 1= high-mobility group proteins
DHEERTRT ENTE, BEEY chromatin TH 5 &
E2bhbERYE R Lo LHMG 14/17 28 nu-
cleosome IZ#E G L. KRBT BT HEMBEFHE L TH
BEEZELEROh W EHRETYShTW5 L 51, )
R0y BEHE U 7 chromatin b, ##% 25787 chromatin
LRRICEIR b hizh o

%Kiz = ® DNase sensitive chromatin @ # v -< 7 ‘B
W kR Uiz, Fig. 6 \wi3kE 88 55 DNase ALE L
T 7 chromatin 78 © SDS-PAGE o #k B 5 23R
LTh 5. Fig. 6 @ lane 1 iZFIFEzin 2 7z & FED
DNase [ R 2 v 7 BORBBRIRIhTEY, ©
DIV Vit histone HI X W BEIEI /NI W2 KD
AV ¥ e, HMG1&2 LR UBEEMTICFET S8 L
NEEHLNCEPTRERBIND 2 KDV, EBIC
histone H4 OB BHE &L RBEMT DO 3 KD v ¥
BEIXh. 2hb DNase | EREEGEhB LV 2B
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(1) (2) (3)

—HMG1&2

HMG 14
~H3
' ~H2A/2B HMG17
H4

Fig. 6. SDS-PAGE analysis of DNase I sensitive
chromatin derived from testis sections.
DNase I enzyme, as same mass of DNase I
contents treated with sections, are precipitat-
ed with acetone and its precipitates are
loaded (lane 1). DNase I sensitive chromatin
from rat testis sections are treated with same
procedure as described in DNase I enzyme
and loaded (lase 2). Control loading of
nuclear proteins (lane 3). Each protein of
DNase I sensitive chromatin and nuclei can
be distinguishable from that DNase I. DNase
I sensitive chromatin is mainly consisted of
H1B, H3, H4, HMG 1 & 2, and 14 & 17, H3,
H4.

134 ERIEE & L T\ 5 histone * nonhistone proteins
LBEBENRLY, WRCXFIEETH . —7F Fig.
6 O lane 2 IR X 51T, Y14 2> HiE#E L 7o DNase sen-
sitive chromatin ® & v -2 7B v ¥ ik histone H1 T
1% H1 B 23, core histone Ci% H3, H4 %%, high-mobility
group proteins TIiX HMG 1& 2, HMG 14&17 HHER &
i & 2T & 75 % D3 glutaraldehyde 12 X b EE
X hi- chromatin proteins 43 DNase I #iHi%%, Fig. 6
o lane 2 iR L7ckkic SDS-PAGE TR Eh D £ v
NI BEHEWTHENE I NTHD. £ TRELRLE
TEELIREEDS D25 DNase [ i X b L7
DH Fig. 7 D lane 3 TH 5. Fig. 7 ® lane 1 1 control
ELTREED Y = — 7 » — AR Z Rk DNase [
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Fig. 7. SDS-PAGE analysis of DNase sensitive
chromatin of fixed rat testis specimen and
unfixed unclei. In unfixed nuclei, same
results of protein constitutions were obtained
in fig. 6 except H1A and core histones both
treatment with DNase I(lane 1) and II (lane
2), and in fixed specimen, same results are
thought to be obtained from sections with
DNase I(lane 3) and DNase II(lane 4) treat-
ment.

MBLCBlZr<F v i Vv 2 BREKE L. BEEL
TR DREE A 513 histone H1 (3 HIA&B D523,
core histone TiZLTD DA, Fi HMG Tk HMG
1&2, 14&17 2MRE I iz, - T glutaraldehyde EE
LT DNase I ALEic X b EHE L T ¥ 7 chromatin
proteins © SDS-PAGE S #T 3 REE D& & F Uk
FEENFTRETH B = & Do 7z Fig. 7 @ lane 2&4 1%
B8 X O8I A % DNase IT4LE i X b 57 chromatin
DUYUEFERCHEE L L I3E A L DNase I DA LED
WRERZE b, YA L2 5 © DNase I #
H & chromatin & CIXE L HERIE LR

Z D Fig. 6&7 OfER% % Ldicb DA Table 1 TH
5. A 2B L T %% DNase I B3 #: chromatin
D & L Tk HI ©iX histone HIA, core histone Tl
H2B, H2A 2ARINL TWB 2 & TH B, BB LI core

=2 —
=

Table 1. Comparison of DNase treated chromatin
proteins from sections, fixed and unfixed

specimen
SEC. | FIXED SPE. NUCL1
DN-1 |DN-1 [DN-II [DN-1 |DN-II

HI1A - | 4+ |+ ]+ +

H1B e I T S +

H3 ++ | + £ |+ | 4+

H2B - + £ | ++ | ++

H2A - + * + |+t

H4 ++ | =+ + o ]
HMG1&2 | + + + + +
HMG14 + + + + | .+
HMG17 + ? + ? ?

histone OMHHIKINERE SRl -tc L, Hl OXRMD
Rbhieh ot ThIEREEEM chromatin 08753
Evicdiz X HEREBbhs.

Yk 22587 DNase I &5 #: chromatin # v <27 '§
D ORER S, EEEN chromatin #i € 54 0—4F1
% Fig. 8w /RL7. core histone 3% H3-H4
dimer 5 & vEioh.OECALE L, H2A-H2B dimer
3 F o4l c H3-H4 & DNA A TRADL TV 5.
histone H1 ¥ core histone ZHt b %\ 7z DNA O &4
HIcHEA L, CHRIMM% linker DNAW~, NKH%E
core histone #H H %< DNA ~AEXL TWw5. 30nm
fiber X core histone-HI-DNA © 1 ¥ £
(chromatosome, Fig. 8 oZE) i AfIic H1 % EE&E T 5%
X 51z 6 D chromatosome 23 EX D A TV 52, T D
B histone HI i HIA & 2 T3, ZhoEEERE
chromatin ~E&#7 % 12, 30 nm fiber 222 E1F 5 L[
BFic HIA 23 HIB(HIA 23y vk X 5 Efi S h iz
bDEEZLRBICANED Y, 10nm fiber R X
h5. FoBz H3-H4 dimer & DNA KE<#HEAEL T
Wi H2A-H2B . dimer 2% & h, HMG 14&17 »°
core histone #Ht » %< DNA 0L & © DNA &,
EHIH3 ERHA~NEhTh 1 5 FRE LI
REEHRTHEELZDNB.

% =

COWMNTIEERTE S = v 7 DY H 5 DNase
MIBIZ X b chromatin it L, SDS-PAGE ¥ D%E
B histone H1A, H2A & H2B 2BARIL T\ 5 & & &7R
L, BEEYE chromatin #3& 0 O & D DRI DWW TH

L.



BEBYIA»S50e 2 b v HIA Xl DNase B3 M: 27 v < F VizD\WT

INACTIVE CHROMATIN

H1A

BERTE 7w v 7 OFJR 5 b chromatin Z#iH L
fel WO B hETiciow, EEL-RERTA
AT mRNA O&RET\V, PCRECHEATESZ
EDRREDIhTEY, EEREBTLEROMERENTER
ThbHEELbRS. F i glutaraldehyde ® DNA ~dD
fEF L DNA Z#R T 5P, guanine D& free d
amino acid residue ¥ - T\ 525, Z DI HEE
7 TH, DNase T HHEHRID R EFE 2 Dh
5. —J7 Fig. 1-b RL- X 51T, BIEEE S ik
OO —IHERIC LY BT 50, YAYES
HZELCADL LR RE»LABO—TAEHEH Lk
D, DNA HEEROER XTI ko TnBEHE
x BB, '

chromatin 153~ % DNase I OfEfH X DNA ~D#
& V37 B0 masking DRBEPLEREICI VRS, &6
o T X 5 masking 3B LT B EB L
b i b, Bl 2 X Albright 221X chromatin 12 high
mobility group proteins(HMG 14&17) B EEET 5B 4,
DNase I Ti#EH L T < 5 DNA @ % 4 X X histone-
DNABAEGHEOBE LD S, 160~220 EHE GO I h EL
YOI HEhE EREL TV 5.

EHEMEOEbhEIC X » Tk, DNase 1 it X %4])
WAL R DB H & Rl THEEORI L 2 HE
bFE 2 b BHDT, K&t chromatin block 23815 2%
BHLTCORER TR EE 2 DR 5.

(377)

ACTIVE CHROMATIN

H1B

Fig. 8. Transcriptional model, on the basis of this results, is proposed that active chromatin may be
replaced of HMG 14 & 17 from H2A-H2B, and of H1B from HI1A constructed inactive chromatin
whose H3-H4 dimer of core histones are in central region among double helix of DNA, and H2A
-H2B dimer of them bind to both DNA and H3-H4. In this characteristic model, H1A resides in
spacer/hinge region of DNA in inactive chromatin, and H1B, which may be phosphorylated with
H1A, may reside in extended nucleosome in active chromatin.

MRL/Mpj lpr/lpr 3B CREEBFE~ Y AL LT
I<Abh Tk, EERSBESLBESEHNLDL Y v
DERE R b, Myl DNA FUECH Sm Hifkis &
HHELTL 5. ThE THFE X 57 histone £ v
+2 7 B% BALB/c mice L5 L THEIMEEB T\ 1
A, Zihh b monoclonal HFEERER LB v b~
BHRELRVCHGRENE LN, MERDoT. ZZT
MRL mice ~, 7 v FEFURZHE L CTHB@E (poly-
clonal % X 0" monoclona) M@ b in i &% &, FEHL
PR S BEN S~y A~EET 2L, 3 BMK M
rricH HMG #Hifse, #fi H1 AR HEBELTE k. Fu»
b M L o B R HEL R T, & hE poly-
clonal itk & L CHHFRETH - 7o,

YR 55 @ DNase sensitive chromatin proteins ® 4
BT SEEE IR Y chromatin 1243 histone H1 @ 5 % HIA
#%, core histone @ 5 % H2A, H2B histone 23RIAL,
HIB, H3, H4, HMG1&2, 14&17 BFEL T\ o Z &R
%373‘ o7z, "

BB ¥EM: chromatin DFZAET, core histone ® H2A-
H2BA 1 45FF2KRML, core T H b D H2A-
H2B 2331 522 RNA polymerase II ® DNA ~®
BAECMHETII I EDREDRL, Ryoji bHWNERE
&M% 7E 3 % chromatin X topoisomerase Il 12 X h &
@ supercoil #HET 523, FOBI H3-H4 25, H5B\
1% H2A - H2B 23 chromatin IZ # & L 7= R &8 T nu-



(378) B M

clesome PSS ICHEI L IcEE R I - TV 5D Tikis\
HEWSHE, & BT T Hayes 5292 H2A-H2B
2 core histone ¥R LT\ 5% L BEERHRTF D TF
Il A 35S RNA D#sZEizxt LTI @ s & i &
FHREL VWD LD, BEEM chromatin i 1%
H2A-H2B ® monomer, # %\~ dimer 23R L T\
BT ENELBRS. SEDOYH 55D DNase sensi-
tive chromatin @ SDS-PAGE & #i# 813 & h v &
LTWbEE % bR, &0 chromatin REEEY*E T
% chromatin &S TW5B EBbh 5. ft- TEHEER
1& M 7¢ chromatin core B 1% H3-H4, H2A-H2B core
histone 2% octamer Z B L T\~ % 25, BEFE K 7
chromatin ® # X0 LoD JRE & LT H2A-H2B
monomer 75\ LIk dimer 2RI 7cBER &L - T 5
B0 LEGEDFERNPOE 2 OIS,

X Bz histone H1 @ 5%, HI1A 23R#0L H1B 23
fET BRI oWT, BAEDR, histone H1 1XEH & L
TEEMHRT E LTZFARDR T 523, &I, his-
tone H1 12 % chromatin 1%t L C positive 7 fEfH % L
T3 ERREIh T3, BIb, Oikarinen?® X his-
tone Hl BNEEEHERTFC©H 5 CTF/NF-1 & AP-1
(fos/jun) ™ 5 % CTF/NE-1 %' histone H1 &5 L T
HMifEE 2 RIF L, B4 & i histone HI X chromatin
s % 25k X @ %P receptor (steroid hormone 7z & D)
DEETFHRICH L CTRENCE &, —J7 AP-1 01k
HI MR c@seTu b0 Tikiisw s e HEL T
%. % Laybourn & Kadonaga®” X H1 Tl & huiz
chromatin DA, EEEERT ©H 5 SP1 & GAL4
- VP16 % 0 2 % & ¥ & I ¥ (X histone HI1 R 0
chromatin & Z &N 2 = B& TR LT, 200 5L i
B EERMEL TS, ZOfEEIX HI 2% chromatin
R L CEIcER @, MoBRrhdZ itk - T
BB EM: chromatin IRFBICT % D Tk, BREEMER
Fiz X b B#i% % F7 histone H1 % chromatin & ic
U CRBNCEEEEFRAL TV EF 2 bhb.
Z D IS » CTHIR 235 @ chromatin  proteins IZ his-
tone H1 0—fHIB)BMF#ET 5 & L1, BEEERT
& 381 chromatin OfEEZE LI\~ T chromatin ¥
b TWBDTREVLREELLRB. 2D
histone H1 139 5 ~ 6 #$H D subtype 22572 b, gD
HEBPERE R R T Y vE{L, ADP-ribosyl1k, 7
F AL ER ST, BRELTWHEELDILN, &
DRl & subtype & DBIRD FLEARHATH B. Wb
8 B #u7c histone H2A-H2B K in#x 5 i # chromatin
&% 2 bh b DNase %M chromatin I histone HIA

=
= —_
=

HBRINL, HIB AFEEL T W LA B LZ L TH
5.
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