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BE: \NBEARLEEEFLR £F MBS AA DD AR LaBRaHEAR
Westen blot M HEAN KB TR BHEH#TTHE. SRE R - IHMERAEE— A H
DNase iR HA =R RBRAM EABNAEECERMESEH; BN AERS —ERENBRTES
Hi;Western blot 3T EAEBRAEZAFHHBAEEAR S — YL TESARAREKTRE
H lamin B HBEER S, 5 — A ST lamin A WFAER D, BEXH YT lamin C HR 4.
EXAAPMREXBEESNAABARAYVCAR THER AR EH HBTENEA
HENERRTRARHUTER RSN — .

X8R MRIEEE EFE i
hEFES: 959.112° 5 X WIRINE: A X ERS : 1000 - 3207(2001)06 — 0551 - 07

AREALARNARBEIHELZRTECNSY BRALEREZEHIHT
—THPNAERNEEHPEEREGH HENBBEANTEME BEERFSHBIEA
RehEBRGEEMURBCERFSH(IRCER)ZHMOAR. KEWREREH
BEERANMEFARBRNESEMETEEZENFA . MASS TENEA KT DNA HAHAA
MDNAEH EEZZRABE - RIIGNEENINERS . HESHEXKETEN
MRALZEESEFEYAEEBASI Y AR EHETH MERSERAR EVFRAIR
B KM EEFERAREEROFRANH TELEHRINRES, BX THRITE
BRNERHLNZARARNERHABEE T 2EENE L.

REXRBERE-LXBAIRMENEARAZEY. EMNHAREH - P EZFHas
REHRCREB M BEAPRERENRCERS IFERBHERERBARNER
BEt; 50k A RFTANBEHNE LR IS RIBIEBEREAHBMRITTE,
BAER S . XEFARANTHRYMMEZAM. 18S (RNA 2 THEAK B R X 2
EYEEBREY TR XREERNBENAZEY . BLAULXEVETREREE?
BR8N ER? HEERIXENNZ5ENXHEFRECRMNALMINGERES
M E£4EREX T HNBFRE -

WRARR:199-06-11: #iTHE:2001 —-04-20
R EXRARHNFEELSTR(30070362 : THEAFHEFEFANERE X N EHLREH
EEWMM XBAL1965—) .8 MEEHE  CFTENFTERSREW . IENEE R AEEHALHE
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1 SEHAE

1.1 ## /MR HE(Euglena gracilis Klebs) B b B R FRFEHLER, T 20—25C
BRAEETREEF. BHREN 100l BB KT EEOKF 0.6, BERK 0.1g, FAFH
0.1g, B2 ¥ 0.5g,NaAc 0.1g,CaC 10.001g,pH6.8—7.0,

1.2 SBPSEHR NRIAMEH TRERENRERZ BEHTHE, B S0l
E£HMAETF TAS Trton X - 100 B CSK # (100mmol/L NaCl,300mmol/L sucrose , 3mmol/L
MgCl, ,1.2mmol/L PMSF, 1mmol/L EGTA, 10 mmol/L pipes pH 6.8) , /K& F ST R E B & 4k
¥ (£ H Branson Sonic Power 2% &) 7% Sonifer Cell Disruptor, & B & # % 2.5, [8] 2min) . #
BEOESHARETAEBEY  GHREBWT (1) A ERNAM CSK BFRFMA
Triton X - 100 EXEE R 0.5% (V/V), FIKIFALHE 6min IR EEREHMEAHEE
H. (2) F RSB - Magik I F KB4 10min, BREZ40R AR HE ML R MR LE
¥, (3) FIAE DNase 1 HIIE4LH (BD K4 50mmol/L NaCl 9 CSK ) B L& — K, AR5
BT & DNase 1 (200u/mL) BT L F 20°C 4L 2 30min, E R G MM E BB EH AR
FEH 0.25mmol/L, BkEE 4L 38 Smin, WS A BB AN EETTE DNA FIHEB B ER.
BOWEE, — s, KHARENETER THRRSE ARBEARTEER B4E
250 .

1.3 A-HERLEIE KEHREIEMBIERSE DNase LEWHMH, 5% (W/V)
SEEER OSCALEE 15min IR EHER - FHARBNFIEAFNTHAEEAHNES
BHBRAREW,

1.4 DCD B —XEEFMNBERR B% Fy ENHFE MBH 252 R_BETE
30min, % 1% 0s0, EE 10min, ZZBERFIBRK,A5GHBEZET B, DGD (Diethylene
glycol distearate, Polyscience 24 F] = &t ) (38 , B # U] v B — &4 80—120nm, WA ZIET
ERLAEN RERALE . ZRRFPXEERE CO, ERETR. ALE6, HET
H—300 BB T W%,

1.5 SDS- RS BEERBEKXER Western blot 347 #1158 - 16% Acr MR E 4
BE, 5 W Laemmli B 737 #4T SDS—PAGE, MIK/E—BAREELKRE Ry R 6,
BB EBE#FAUWTRHESESE S (Lamin) B Western blot 4 #r, £ B Towbin F
B HEERARENETEE(FAXE W.E.P./A 7=/ Semi-Dry Blotting Appara-
tus, LR R 4mA/em’, B A 2h) . —H AR AKBFAREL B=F K5 lamin A
(70kD) ,lamin B(67kD)#l lamin C (60kD)M ZHiMF (B FE K%EBTFNFREN), —H
HERS BV EN R C(EXLAF ™M), _EEKFKEA.

2 FR

2.1 PMREZBRNESEN

A fmEn/ R amm, AEANEaE Y AR T T REANRE BN
HEER LD, BRA—BENEC, A IEAARTREABEYRR S, B
PEBEAFETZHENRAE LERZAIREE ELEFEWN. B/ DGD £ —



6 SCE A /DMB R MRS 553

EaEMREHERME(EMT :2), RRARTES FREHN, ETEDEARCEZE
B — o> BUR B AT SRR EE 1 ' \

4 Mk IR 22 3k CSK ¥, RSB — Magik JCHl$2 /5 , 40 MR i) FRRR R B R S 4 9 BR 2, 4B
RRKEMTEEYRAR, T ML O, DCD € B — L S H 7 B FEH A WL T A
EAAREHEA(ER L 2D)ZHB8B (BRI 3) . EHREAEERFT F F 4
— AR SR W RTFEN  AREREFE -EWUBNES RSN ENHER
0 Bl TFEREREEAHE(DNA MHAED),

EENATAUR ERCEZHFEEFE
HAEG . AR B2 & DNase FIHBR
B ab I e 5 5 (DNA FIAEH) 2K G, (B R
[:4), BRERBENEOETERL . IE
BEAMUNER, EMNREEREAKNER
i, N ERBRETHEAEHERARE
A& % ( Chromosomal scaffold }; #EiX $6 e @K &
BREE M (] B O AT A IR S5 4, ok R 5
R R RO BENERAE, EMNMBEEA
HHRMEHMABRAEERNATT _EEREN _
-t SR A E R AR D, oL
EHPEARERAKNBELT T RED,

REFE) . BEPEHAEAH AL B K A (R )
FHF-—BOARBHAR, W, BEANNRMELS
BEABRARSMME NP EFEMKER,
ER—1TRTEARANEERRER. 5
BHEEZARA RN~ EREY R PR
MEI G AR CE MRS,
REHEROHEBEREANEREE, A
ZWMBNAR RSB (ERT :5). B
HTERBEREMERELHMRMLE, EH
FREMUBEEO AL, EEFEHET

A Bk (WL PR ) o Eu, MR BL 2 HHIE
Enm, $il & BRI SRR, KR AT 24100 M,
ERESTE;NW BREBRENRT. —HAH
KEABEES E=FA R (lamin A 70KD, lamin
B 67KD, lamin C 60KD) i1 % 4 ifi 7§
Fig.1 SDS - PAGE Patterns (left parl) and Westermn
blot patterns ( right part) of lamin(s) of E. gracilis
cells, indicating the nuclear lamina of E. Grocilis has a
major 67KD positive fraction and & minor JOKD positive
fraction. Eu,whole cell of E. gracilis;Enm, E. gracilis

cells after sequential extractions; R, whole cell of rat liver;

BEETFTH BHENMAMEBEIEFT v roleculur weight markers; W', markers for protein
LA SR Z CSK ¥ , RSB — Magik JE {85, wansfer. Primary antibody was rabbit polyelonal antiserum
HEH-fHBRE=ER(ERI 6), AEH against three lamins of rat liver
ML ESREE, AERFNRARLAREES, ARAKIH BT ENBIARE
ERCEE TARENSGH ZABOT RIS EEANTE. XMTEMRES
DNase FITRBE S AL AL R+ M. R2AMR TR ESEBRAEE H R, BKEF 2R
MR PIBR S A IR F R .
2.2 /MRHZT BT H Western blot 7 #7455 R

AR SAEEERREERHMEEERMEOLRWY (B 1 L2848 Eu), 273 R
EHREBERESHEBREQRHELB L (E 1 £ H Enm), Westem blot 547 %
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B AT R A R 24 B R B E =48 Bt Bl 70kD # lamin A,67kD
lamin B 1 60kD lamin C(E 1 P R) ,BE/NMRBEA R EZELARELEHBESGNERRERE
AE—&SFEHR 6D WEBEEHF I —FMBTH 70kD MHE®R (B 1 3458 Eu f1
Enm), AEHMBEARMECRKEEFBEHRALRRS FERWBEKSEST (B 1 REHLH
). WH PRREHARESTEERERSIERBEMBEER, BEMEZEZGEEA
BANMSFERX  EZ2HEAMMNEGRKEER XXM NEXT, BN EAIERSZ%
ARBEORMENEREENRMAES,

HERGBH/PNREARABRTEZEEZEHAS TEFEZLAM lamin B R GFDE
HET lamin A HERSHR . BREMEYT lamin C R .

3 i

3.1 MNRHEMEBREREERYERER#RLEE

BRHSREENBEFATER " EBESRME . RAXFERIMNER
(Pellicle) , (LI HEHR . AR TR ARFTAHTEEESFLERT TR HBB I
B TX—RE. DD UE—LZEENEEEARARZEANECEBBEHRARIHFRR
BEEXHNEAEWE XM REES . ARAXEHE R &, AB5 /R R0
HWENERET M EMBEH, S5 A8 CSK # RSB - Magik W BTl §2, L A 8¢
DNase | BB A BMRIT R, WA SEHE - TEDNA B ENA EEOESN,
XERFEARHAENERR T4 —BGAMENREAREENAEUFE—EABNZ
HEEH  HEENNERGRESIRAESHARBEHR P EFERARRER —1E—
MEWER OB SSERMAMAMELS R M-8, BHT/REAEHaFER
EBREH, EEAEEEENRNERED THRAAEKSGE, BBRERNWAERHATIR
BRSEPTATEBEABR T EEALEHY., EXEREENLEEGKTRERE TR
{k, Beremey ¥ AR “FHB ML EBARNBERENTHRARAPEEEN — P TEAAE",
Razin 1 Gromova M2 : E iR M S R REKZ AN E LT RRRBELIEANER
REMASER (T BMERE%)"", REXLWAKRE, KL 6 KTENZK
REA-ZHEAFRARAHNRAL. EXRENMERTE, - EXFHEENIRIE
., HEHRF BT/ MR ERPOFERECEK BTALERANERTEERMBE
HRER FEEAREI TR _ERE IR —HEH, SRNLE FEXT ER#ESN. B
HELERAKEY L BEBERMRCEKBTREREA-ITRBENEARHFTHALAK., &
RMARN—BEEFEYEFENHAR KRG Lt BXEHRLERUIERINAET B
HE EAENAERARSHKRELMREBREYBCEE THRER BIBREH", &
MAERIIFE-ARENRELAREZEY I NEHTEERE EAREHCEF
E,

EREFALREEH MU NEYER —RETHEXNBEEEYE LHEHT
BRR EGHEEMMEE""", HPMREEREXY - FHAIEERERAER
QAL R, B LRI REZVARE I RA A B A , (H Ik DRI AT
IWHMBENEENSERR, BEREYEBNCNMAERERYEZEY %
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HEB RN RLEM TREEENEE# LA EEME.

Hit , T E SRS ERSERARAREY (BRERENAREY ) BERYH
EZ2EHETHER BAEEN. X—FIRRAEEE BT E TR IR & 4 H#Lm
ERARI—dBRNRENHRCEEER. EMNVEENZRZEFEEZHANBRABRNEER
RIHR A1
3.2 MRAMBAEREABREA(EE)RENERSLEE

REDERESENEARS (K lamin)E A- BAI B- & A - RAIEH lamin A
MEHE/M PR TEREN THE™WRA lamin C,B- BEDH =FF T & lamin B1.B2
B3;A - RUFI B- RIFFA X PRI Z EFEHEEE T HEU B REEEEN, EF iR
AYHEEREEERTN, EMNERET - TMEAEENEOR K. EAENWELESH
RETSMASEF BEAEEANERLIFERIE - TMRF - ERHAENER A-BFRE
K,AEB- M ER, YMBRE I A-BAEREX T BRERBNRET LI BRF
RIFLERE S,

BREHAGARE—BREREY LR EREVRHBEGERAE —FAHYTBEMY
lamin B R4y . SHYTHSEZARET S B R EE .

FERXKANMNBERMEARFTEAHS TS FEZAMY B R A lamin B B 7 f10
BHYT A B lamin A ROBHR. BEAEEHEY T A K lamin C R X—HEEX
ENTESECARMERNBEEBEEYZE.,

EYRERERAY LRRRERN ERRTAEYENTR AN . BHFERTH
ST BERE S BERS(ERER, ERER FEMeE A RS (ER). BESE
¥, ABRFEER lamin A(EF)NS TR FEHER B H#FAH " 7E lamin A Z&) E
ZEFEM TR lamin C"HWHLH , TREER THAFR FERARBEA ENEE . BIF Y
B lamin A lamin B 1 lamin C =ZFR 7. FHit BARBZARR 2N ELTERRTH
AERPEBE UL FH—TE.
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NUCLEAR MATRIX AND NUCLEAR LAMINA OF EUGLENA GRACILIS

WEN Jian-fan
( Laboratory of Cellular and Molecular Evolution , Kunming Institute of Zoology . The Chinese
Academy of Sciences , Kunming , Yunnan 650223, China)

Abstract: Lightly sonicated E. gracilis cells were extracted sequentially, and then their nuclear
matrix and nuclear lamina were investigated by DGD embedment-free electron microscopy and West-
ern blot analysis. The results showed that in the nucleus there were a fibrous network and a layer of
lamina beneath the nuclear membrane, both of which could not be removed by DNase and hot tri-
chloroacetic acid. Western blot analysis (with polyclonal antiserum against three lamins of rat liver)
showed that its nuclear lamina possessed a major and a minor positive polypeptides, which were simi-
lar to mammalian lamin B and lamin A respectively. It was suggested that the lower unicellular eu-
karyote E. gracilis already had nuclear matrix and nuclear lamina, its lamina polypeptide (lamin)

should reflect a historical stage of nuclear lamina evolution.

Key words: Euglenoa gracilis ; Nuclear matrix ; Nuclear lamina; Evolution
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B 1

1, BHEBEES. Ch, WA x12,000;2. DOD S —XEENBHER A . BRAKCH)], ETARBKZE
+ A B B ST . Nu, R % 13,000;3. SRS S 4 B, T2 CSK . RSB-Magik M 1R 4 DCD 38—
LaEN B I, R T4 F, AR 4L, BT 2 % 12,000;4. TEE R 3 B3R, L P2 DNase | RIGH MR B 402
B DCD A —=AEA AWM. Che, THREREETE, M ETRFEHER; LERSE; F, HESFE
x30,000;5. W ERESH=KERL BTG 06D U —LLEMBRBA . «40,000;6. S5& CSK A RSB-Magik
R e EEMAEGN OGD B —L MR ERE . «25,000

1. Conventional electron micrograph of E. gracilis. Ch,dense chromosomes x 12,000;2. Embedment-free electron micrograph of
E . gracilis shows dense chromosomes (Ch) and a dense lattice among them. Nu,nucleolus. x 13,000;3. Embedment-free electron
micrograph of sonicated E. gracilis after CSK and RSB-Magik extractions. IF. intermediate filament; F, nuclear fibrous network;L,
lamins x 12,000;4, Embedment-free electron micrograph of sonicated £ . grocilis after extracted by CSK , RSB-Magik and DNase 1.
Chs, probable chromosomal scaffolds; NM, nuclear matrix; L, lamina; IF, intermediate filament x 30,000; 5. Embedment-free electron
micrograph of E. gracilis treated by hot trichloroacetic acid. x 40,000;6. Embedment-free electron mictograph of E. gracilis which
was previously extracted by CSK and RSB-Magik and then reated by hot trichloroacetic acid. x 25,000



