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Ammoniacal Silver Reaction for Nuclei and Chromosomes of

Trillium kamtschaticum treated with Cold Temperature
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Shunsaku Utsumi

Summary

The postformalin ammoniacal silver reaction(ASR) for basic nuclear proteins
was applied to the cold—treated interphase nuclei and mitotic chromosomes of
Trillium kamtschaticum and observed with the light and electron microscope.

Cold—-induced negatively heteropyknotic regions of Feulgen stained metaphase
chromosomes were not stained by ASR, too. -The possible role of histones in
cold-induction of negatively heteropyknotic regions was discussed.

Electron microscopic analysis of the cold—treated interphase nuclei revealed
certain characteristic structure which appeared closely associated, at the same
time, with a number of chromatin masses. They consisted, structurally, of a
distinct meshwork of convoluted 200—300 A thick fibrils, less dense than the chro-
matin. The connections between these structures and the adjacent chromatin
masses were apparently established by means of fibrils coming out from the
chromatin masses. The morphology of these structures appears to correspond
exactly to the ‘micropuffs’ described by Lafontaine (1965) and Esponda and
Gimenez—Martin (1971). It might be deduced from this that the cold—treated
chromatin mass gives rise to differentiations similar to the puffs in polytene
chromosomes. The relation between cold—induced chromatin activities and cold

acclimation of plants was discussed.
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BRICFET 2EREYORBADNARERME Y v "7 BETHS AP v EHIEALT
X 7 LAY —Ah(nucleosomes)%2<K 0, TNMBISIKEH L TZ o< F v (chromatin,
BE) %2FEkL TV 3 (Bradbury et al.1981) Z o= F YRIENTHBLTWVWBE2 - o
< ¥ ¥(euchromatin, BEIEREHE) H 2 W& L/c~57 0 7 o<~ F v (heterochromatin,
RELREE) LLTHEET Y, Bi~ForsovF v ELTHERET AHRN~NFo s o< F
¥ (constitutive heterochromatin) %[ I Z DFEHEFLERAZERTIZE L, AZENTH 5,
TRbL, RSP > TROTERILD 2 VIEREHALSB T A iy, 7o
RF/BANTRIORF UL/ 0 F UNDEAD VI ZOHDOEISBBI B, D
BB 7 o=F /iR TAIER b VENEDLB I LICKDBIY, EibashTWaHEY
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oRFYRE)VVBERNVIIES, NEELSA TV IEE/ n~eF v i3E7 V¥ = v
EX M VIREATWVS &S (Myselski 1970,1971; Kusanagi and Yanagi 1970).

TR ORI E KRB & EEE b L, TERASERA T 2RICERKI T Vv F = Vi
BUEEW Y v/ BHFERT A LICL0EL LOREREART L L bIC, RECHEL,
Zy ARE R 3BRCER T 5 E#LT; ABORRER) . O L Ak TR ARSENE
WA SNT, KEETERIN-TUVF= Vv ICEUEEN Y vy BEEEKICERINT
7avF vOEHEEDOEIEDGE Z 5(Fukuda—Yanagi 1975). % 72, Kusanagi andYa
nagi(1971) RIEMRINIC A S5 N 2 ML LRI DOB R % + ¥ © F F v — b (xanthydrol )AL
Hick v =v=7Allium sativumDRIGEH XD CHRESE, R -BRELAKT
37 o< F VIZTERICER L TREEESA O NTBV I EEZREL TV 5,

T4V oREYITE, KET THESDRT 5 & hiREAORENA A < 73 0 IEE
HERICRE SKOWERSS LN, MERIGH £ 72 12 BBRIG (differential reactivity) &
idh Tz (5E198), CORBRIGHAIENT oI/ o2F v/ THhE I ENHLIITEN
T 5% (Darlington and LaCour 1940; Wilson and Boothroyd 1941,1944), L» L,
20T E SRS TVROVDT, TOHERH7 u=F v ORBEH LBLESH
EHESDIOVTRAHTH %,

AKFETE, KEMFELIcAANF 7 2y vA Y v OMBAKS L CREEAD 7 v &= THIK
J&5(Ammoniacal Silver Reaction, ASR)IZDWTHEB L UEFHEMIEEIC LV BE L1,
ASRBEHE L 77 o<F v 256 L (Arima and Kusanagi 1977), T Q87 o~<F Vi
S a<wF v &0 REEESED T EDH STV B (Frenster et al. 1963;Sieger et al.
1970), (RBAIEMIIR ICIZASR TRESINTWRELSHH I v F Y EBEVR SN/,

M#EFE

MEHZ A A /35 / 2 v v A Y 9 Trillium kamtschaticum DR %EH\Wic, BITEERZ D
REREEMRIC R E B ORRENS SN B, 4 A TE, BEDOIEZTEE» STV ED, KR
LBk ciO42 %%, 10cnlETES18am® &V BI ANTHEBE L, BHT2 & &OTHE
[EREZ A, KBALBOWEIICAOZR T ATHEI GBS BTV, BALLXYE
2FIEAZF o — iz ANKK(0C) odicibd T, T2HEME W, T28E%, FEREAEE Y
2y FTRELTHREEZBRSE, 550 0DEBPLTEBVW25% 7 VY — VT VFE F(pH
7.0i20.1-M V) vEREEK CHAE) T4°C, 20BREE L 7c. BIEMEHIZEE K T304 /i (6E]
) o Th o, 7VvE=THRTIONH (FR) TRBELL, 7vE=THKIIVidal
et al.(1971) D5 TIERI L 72 ASC(Ammoniacal Silver carbonate)i&%fH Wiz, 3 73bH
B, 10% silver nitrate/K/AKT5mEL & 5% sodium carbonate’KiE#K225mbl & DR AT,
BBBPICBEETT VESTRERLZICETIL, DITHOICRBIELEIATIEDS, TD
KICER300m ¢ ORFKEMZ, By (FR) CHEEL, FHERICAET 5,

gufn L 72 AbRHI K T3040 R (6 [EAHR) 7kEktk, 5 9R3% v~y yhTREZRTTL, .
& 515k EE (3EIRRH) Uil KEEHR, MEHET7TVva—vy ) =X 2@ L ThK, 7o
FLrvdd44 FEET, Epon8l2ica# L 7,

AR LS E—F— T FAMT-2BI 70 b —22HOWTH I RF 4 7 TIERLL /- 8EY)
FatVvanN— VEEEAR-> LETHMER 7)Y v Fico®, KREBOXEHLDH 5 0VI1E2%
Wefg v 5 = VKIBIK (pH4.9) T 1 BIETRE L Tr SBE L o, BIEIIRIIEFHBEHu
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=11 (JEREHET5kv) TITH > 12,

WHRE LT, #VRCHEHRL TEER0C) OKPICTHEMB W EOREE FRER LA
EClE, gufe, S CHEL 7,

FEFBRMSSEER IS, BHEAICETE « 2L MEo—f2aEleFIcEL, ThEREK
F 12 34AS%EERR P TR L > B UEREERI L2, WTFNOBRTH L3 L TRt b HicEn
A oNEh T, X561, KBME L o8 %2 LaCour 2BER ©204 0 (EiR)EE L, 30
SRR T > TH S, 1 N-HC1T60°C, mﬁﬁmm\mbt@% 100 RIKBE L 720 £ D
%, mEEEH T vy (Y7 ORE) TA4C, 1BGEEL, 508KER, 45%EERET T
Losbkoaga,F5474xifﬁﬂ—7az%mﬁt,7»:—wyu—ff%m,
R 2 — 8 SV THEA LAKAEARIC LT,

mRELEEER

MFEEHRDASR

ERLUESROBFEEMS 0T, FFHRPYPOREBIRIT OV TH N, KRQAHE L 7o
B EAR T4 vy v RBI K DFSHIGRBRIGHEY Shic(Fig.l), T OBEBRIGEHL
FASRTHGE S5 h - 7 (Fig.2)o —F, BRTONRTIPOLFBKRIBBEARIGE S 50
¥, ASRTH—HIEDIIRBIN(Fig.3). 2EBAOR I GERME LD XD EMH
ot TNODRERE, AR TOREBUESEN TH -7 EERLTWV S,

Figs.2t 3IcdoNBLIIT, 4+ v A4v9DC, DEREEKICE, KEQLET
BERIEA* REFASRTELIhL~For7a0<vF y7dH b, Utsumi and Takehisa
(1974)1F, AANF /T VLAY IR IODIA TD~FasaxFyBbHo, 12 EE
METRERIEEZRL, ASRTHEIEFZD, 5—2BBRIEE/REY, ASRTEREEN
52 &%/, ASRRIE ) Y vBlex b y2HEMI, 7 0F=vEEX b v EERBICHL
»3Z &5 (Black and Ansley 1964,1966), 513, BiERS) Y vBe 2 b vitEL~
FRIuRFUyThHD, BERIETALF=VAEZ N MV CELEFNTHEEEZ TV S,

kA VA VRERDNARBFRMICERB T 2 2 EBHMOoN TV S0, (KEMEIC X HDNA
BB LIEWT &2 5 (Woodard and Swift 1964; Woodard et al.1966), BESIGIE~
FuyavF VIBMOREARANBIEIEAE S Y ERRLIEVED buw%um@%fgmmh
LIk VETBEEERZ %*L’CL\ % (Wilson and Boothroyd 1944; Bailey 1949), iz
HOEFET 22013 e R N Y BEELBEHEZH-TVWAI EBMONATH é(ersky
et al.1968), it,Kmnu%MT,mU//itxb/cmt%FﬁE@ﬁm%% L
EMS, HIIGY P UVBEX N UDBESTIONEEINS D, FLEHIIEbDN ST
RERDV SV EERTERVWEEZEZ OIS, GTAF VBN VCETEHMIIIOE X
NUHEY O ryBE R b OEKEIEIT AL, 3SR RET SLDIBBNIEEBC
SV LNV, FRICOVWTRESEDOHEILEFLRAF LS VY, WFnsRERICE
X, BERGICEDNAXDEZ b v A5 L TVWBEEZ LN 5,

2)F L DASR

Wim MCBWIHlEEZ ASRTRET 5 &, KIS KICEBICREZY, zohcBExil
EEAICBRIhcEEdIL (chromocenter) B34 & L i (Fig.d), B/AME (12) R
SN ot KEMELHEETEREBETH -, UL, HBETR IO EOFELWE
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Figs.1 and 2. Microphotographs of Feulgen(1) and ASR(2) squashes of cold—
treated chromosomes showing negatively heteropycnotic regions(arrows). Line
scale=10 ym.

Figs.3 and 4. Microphotographs of ASR squashes of metaphase chromosomes
(3)and interphase nuclei(4) of the non—treated cells. 3.No negatively hetero
pycnotic regions are seen. 4.Some chromocenters in each nucleus are darkly sta-
ined, but nucleolus(N)is not stained(arrows). Line scale=10 #m.



EEAE L - SRS L ORE®KDT v E = TRRE
BILOWTEARHTSH 3, c AT v RELEESTOHIERKICBVWTRBARIEAB I - TH
EHEIDIRDLL OV Fig 18RB) ,

Fig 5B M2 ASRD & TLE L A 0BG TH 5, ASROERTH 4R
HFPREEASEICHHL TR, BMEELEA ) AV —4 (BB EEZONSED
LT IBRFAA LNV, LAL, TOBETIEYZ o< F v LT DONH & ORERHSERIE
TRV, Fig.6lREUHEETOMEKEASRERFRY S =V TRBLALODTH 5, A
FTREETEEOEM LI/ o=F vy Eithfml, BEFTEEOSHM L7 e~F Yy, KE
W BMABLUOA YA Y —A2iiENFH LTV W & DHEICEE S L, Haapala and
Nygren(1973) 2 ¥ = % ¥ Allium cepa DHRIEAZHRMILA ASR Tts L CBIREIE £ 1T
o tkER, B o< F vDACRMER b RIS NIt B L TV A, LA L, AMAETE
BMERE - BRI Bh o, COMENT AERORERICOVWTIEHSH TRV,
120BERRT7 vy E=THREOFERFEDO BB VLA S LNV, 5 idBlack and Ansley
(1964) D HET, AW T Vidal et al.(1971) D HETE N TN RBEREZER L TV 5,
(2)E LB DASR

Figs.5 and 6. Electronmicrographs of the non—treated interphase nucleus after
ASR only(5)and post—stained by uranyl acetate(6). 5. ASR deposits are dis-
tributed in nucleus, excepting nucleolus(N)and karyosome(K),but the relation

between chromatin and ASR deposit is unclear. 6. ASR deposit is observed
mainly in the dense chromatin. Line scale=1 zm.
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SHOBAPMBETH 5, B/MEOEEBEE LT, FFE, S0%MEEEEKER BT 25k
MWRERATHS (NS 1981), LaL, COHEETRERIELER vy v BFREEINS,

(R L flEZicB0Td, BN TFREM o~vF vithf/ml, A8z e<F v, %E
B, BMEBXIUA Y A Y —aici@AEDONEH - 12(Figs.7and 8), E5IT, FEER Y
o F VEEOEMANA LD LN, THLL, ZNRERE s o< F v O—iBhNE L, ASR
DERKLT B0 LTI WEER S TH 5 (Fig. 7)o TOMWMRIEHE 7 o~ F v XV ETEE
PMEL, FERICEE - 72200~300 A OBUNEHED SBEEKS TV B, T Oy MEHE I3 B 2
nvFvEIUB-TWVWE, Fig.8TIE, Fig.7TL D W30l L 28N o @B IKHE
ERALNBEN, PROMNIMIERE, o7 v LA LTV S, HDHEATHIOK T HREIED
WEn s 5N 30, R TFEBEIEKICL 5X53E8D00%H L TV (Fig.9).

oz awF vOREREEIR Y v % FAllium cepaDiBiEHIlE(Lafontaine 1965) % &
UEky (Esponda and Gimenez-Martin 1971) OBATHEE S L7/z= A 7 o3 7 (micro-
puff) & KiZN 2HE L HEUL TV 5, BERFER SHRIEFHIATE» S, =4 707
JuF VIEEPDERICEA LD T, RNAGKEITE > TVWAHATH S EMHS
MmERY, ZRPERD ST IHYT 2BETH S EEZL 50TV 5 (Lafontaine 1965;
Lafontaine and Lord 1969; Esponda and Gimenez-Martin 1971), ASR ® ¥ F 3
B/ o=Fvicoml. a7 oeF Vit EHoNB VI ERLTYF Y27 ¥ Trad-
escantia reflexaD{E¥ihitk THE SN TV % (Arima and Kusanagi 1977). G5k DS H
BAMFEILB VT A LD NI, FIKOERE 7 v~ F v idN# 7 v~ F v & o REHTEES
&\ (Frenster et al.1963; Sieger et al.1970), WO T TE, 7o~ F Y 3TLICE
fE L, RBVEHED A SN0 (Gledhill et al.1966; Marushige and Dixon 1969,1971),
LS5HEY I HFOIEMRNTHEL TV AEENK ERERD S B, HEZIMELE LTy
o F VIZEFE L, ABEENSR SR (EEE 1977), £/, =¥ =7 Allium sativum
DOIRIEHIE % + 4 » F F o —)b(xanthydrol) THIEG 3 &, “RKHEELFESH, 2055
D—2 FEFEKO & S IHBEER L, RBEE A S0 e v ) (Kusanagi and Yanagi
1971)0 VI LDEMRERET 2 &, KRLHEMEZICA Shicw A 7 oo 7 BlE KR
KoTHFEEN L7 o F vOIEHILERAL TH 3 LR SN %,

MEYET ORIREF TG 2 2O ICEBMEAITE &, T/ BHO M2 ) aDfETH 3
Fraxinus excelsior DA O MIRA BRI TIIB/MABENZEIL L, BRERPE KT 5 &
& H1T, RRNABHEMT 5 &0 5 (Villiers 1972), EREDEE I # 5/ 2RO~ o83
DI T % Corylus avellana ® FIERIR % (EEAIE L 723881 bHES N TV 3 (Wood
and Bradbeer 1967) < DBA TR, KELEOYIICIZRNAOLES ML, %
Br—-RNABZBICHEZ 2E 05, 247+ 724 vy Tid, RNARBEHIC>LWTOAL
LRI IAT R bR TV WA, (KB L 7 REREE R T EE T oM & v /IMED
BsEms 3 (NS 1981), LA L, COWEYOB/IMEERIRIdEEERIRICH D, —ic
REAREBEEICESLTVEEELLNTVS, AR TERESNIZv1 7 o5 7 Kk
BREEMTICERE LRV &, BLXURRBATEA OGN LR EL LIBENIEEZBI L
TWAEHATH B EEZOND, KBWE Lz v LAY 9 O—FETrillium grandiflorum
(Braselton 1973), /N4 & O[] Fritillaria lanceolata® v )V K O —F&Scilla sibirica
(LaCour and Wells 1974) O h A 2B THIER T 5 &, BERIEEZB I L TWAHAL
7 o< F VIR & D BFEEOEWH/NEOMERKEEEZ R, REBLETERILIN S
AL/ IMESB L Ur—RNA & REERE L TWRRWEEZ 5N B,
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Figs.7-9. Electronmicrographs of a part of cold—treated nucleus at interphase
(7,8)and at prophase(9) after ASR and urany] acetate stain. 7.and 8.Note the
micropuff—like structure closely linked to the dense chromatin(arrow).

9. A micropuff—like structure enveloped in chromatin masses is seen (arrow).
N=nucleolus. Line scale=1 ym.
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HRETH B & XY 4 Buxus microphylla DEDHK T id Rk D 5K h T TREICIEG
T/, £ELUTr—RNALERAORBEE S v 7 BHHEML, DNAKRESS SN
2 (Gusta and Weiser 1972), & 52, BRICE 5§ LERERMERISHICKDA, o
RRBARSEE T 2LV, EBINEET 2MICRNAL ¥ v X2 BOBMEMT 52 &
BAEREBOAZTVWABKE THIME SN TV S (Simonovitch et al.1967; Li and Weiser
1967)o CO & DI, KRS o SNV IBER & VWO RBIRIEGT 2 7D ICKER S
YR BEESKRTBEELOND, TV LAY VRBREEAMYTHY, 0°CT THE LK
DNREITIE Do AR, BRRICIEFHRZTE S ZFEEEYOY 5= 4 ThH, Rk E
BT 3 &gk 1B BKIG %R L (Takehisa 1973), #1EE TR~ A 7 ox 78k
EPBEsNSE (N KER. NETIE, BRE MBIV INOoRKTHEENEL -
& EFICDHRBRORIGEAI AN A & 515 (Mechelke 1955), L7 ->T, Tho5OEPIcE
W, KB X 0 ELNBBRERIGE A 7 08 7 bEREE MBBIEG I BERL 5 w308
DEBRICEHEL TVEDTRIEBWVWEA I, LAL, HERESEBOMFTICE 2RITE S0,

A -MBOF A NF /2Ly TR L TTE - it E RFEFT B HRSIREE
TicE#H I LEd, &7, EFHEBEBRRICH > T, IRV RV ABIRRBEKRF LS
WHEREEFHEOMARTREFZICBILE L EF 9,
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BEME LA ANNF 7 24V 9OFIERBLOCRBEDOT v E=7HRRIGICOWVWTH
FEBIUVEFHEMEBEIC L DA, 7Yy E=TRIIEADOEREN S v~/ HE2RENICRET
5T EDHIGNTWVWS,

KR L 7c RBARRESMNTHA VT YRIGTEE 0 ROVREBRIGZRT A, COEBAL
B7 v E=THRRINCE > THRE LU hoTc, TORERN S, KEIIEIC K D BENIGHHE
HENBCHI->TER P YBODPRBEEZS >TOAEDPIODVTEERL 2,

(R ALEE U 7= % 1 4% OO G 75 & BT BAMSE TR~ EE, ROUBEORIEE TRA SN
BORERBEBENRD Shc, ZOBERE CARICBEVIER200~300 A DHUINEHED > 5
o cMBRBEE L THY, BFEER 7 o<2F YL 0EV, LAL, JoWERMEs o
2F UL OSEHLTOAB/NMNEELHShIC A ->TWVE, Th b DIz Lafontaine
(1965) ® Esponda and Gimenez—Martin(1971) Ik > THE SN TWVWBE <A 7 o7
(micropuffs) DB L XbDTHELULTVWE, ThS5DHMENS, 7o<F v idESREERE
D7 (puffs) il HEEEZTD 5> 5L EZ o5ht, JOBEMEICESWT, (KB
o THEEIND 7 0= F ViEH L EEYOEERIIE & OBRIC >V THEL 72



