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SRR, HAN, BRAIR S (1986) AT HELEIS Ik 53~59 1K A9 88 BER 41 B ) 40 LA B8
I R £ o A A B o, S A BRSSP A IR A MO O ST M TR
T, I 5 2 25 (1986 1989) i T M AT B S A T4 , B 7 T M2 SE LAY , 0 400 il th i
B T ERRSEHK T TN E S BB £ R R K BRI 0 68 T AR
&t A 2 E B IR0, A T AN B A B Ak £ SRR R S R A
e B R A, 5 A BE 2 B & 1 9 35 X PR WU A A S BB 9 A 5 (Maclean
85,1087), fb{i1HEHIEE T 48 R4 25 1R 5T P 4 AR 4 £ 7 B W 3 SK 8BS pCAgeGH A1
DCAgeGHe i H e A K a2 E TR0 2 S LA 7 A K R 1 B SNBLSE  FT S A5 B % 0
Bebk . TR E MK FORN B LR X HR B UL ST T S BRI, B i T Ay
By 5 ELMEB5 1 2 1 R R TR A BB, B B M A I R MR B B, B A M RR A 7, LA
A 20§ T T (0 B 3 e i 2096 B b FRE 7 HEE SRR ORI LK T V5 %5 T4 , iR
TSR EE B B cDNA X, E X EFAY cDNA SR, Bl R 2 8 55 S
ook 51 25ty 3 FE 20 SO

RE A G HRESAE AT SN E AR A YA , BT 55 7 5 857 0 8 £ 57 5
i —— g R RRSE, 1994), U R A 1R 9196, T FEAE 758 &9 /0 FEHE (X B4 4% ,1997) . iB4F
B B R A 5 2 B R G RO, B th B, (B AR T 4 B B R 2K
BEML 109%F0 47% o

2 B K 7 B FK T 5 E SR » T f SR, 9 R AL T4 S
(7 AR , SERE I A ST B  BF 5T M F B AR 1 7 TR R B B SN KT, AT 40
R B [ A6 K T AL 0 0 = (B R4, WK i B L DUAIED R A 4 B £ 5 B
T, BT A SHRA. A PRI 5 [T MK 3 R T A ) B T B IR, B R
BHRTERATERE.,

w, KREKFLAWEEFHGREE

B REKF=EDRETFHRERLHEM EHTAN XLE.
REBUF AR 4 ERRFEE S EFRREE R M LR Y LRI E SR
e 5.



MBBIERE,. A T T AR SER.

RER-MFEKE, B 1990 £, K=REREENEREFE - FETRXEBE L
7, BES REA SR —FUE., ARMFREENKZHYRHEETEFTR, HRH
EHERMT IR AR R TR RTR.

REKFHYHRRBEEE, VRALERESEZ B ERTEATFRNR.

REK=F LA K FEENEHRRAEM — o ER G FRERFRET
HEE ML, X T E R E R HE EEMER S ER.

REARMR T EFENENLE, BUS T RXHER, TR G AFE.

WEFHREL 20 B4, REFEIMREFRERR, B EHERAR 28 FRIENE
BERER BN, 22 5  BHEMMA. .

% RERSMHR R, KL IEEH#T GEE ) LS WL X FHIRRERER A
R KPR E PN UARE A B HE Y EHAE, CRFEX R RE. RN Y
(EEF EE M BB RN ERFOEE R TEMAENRARR LKL RS
BARGE, Mk, K= EYRETH LIENERE.

hnsE K P A YR AF F T RLBT 0 BE K S R (B R A DR SR A P A R R R R B
AR HE 7=l 25 # VR, (R BERT 0 A 7 R B BRI RUIRE TR BN, (R 2E/K P SR AT 4L K
B REFEMS BF ESME. BRTNSE - BN R ERR SEMRAEE. &
IR SRR I AR P BE (O 158 G588 & B, IR AU B O R e, IR
REVHARERMEETFONA, B RHEEERR WE R MG, R FERFE-- - B I, 25
AR E B RN, IRF P, S IERBT 71

Dot E AR RR G P R P E RBF R A RRYE RS RN A P
B, B LAEZNINET AR LAY AR, RREAAE7E R R EMIFREAKE, BRE
BN A PR — 2R, DGR A PR B A A B, STAR R M, T 7 E i HE E AORUR AL AL BT
AR .

BT B KT RENEFEARL, ERER ML, XRFES HE LR
SHLHER. FERAKREEFHERNE I RME, W REFHEMFEE O PRE,
EEHNOERS|SMERES , BREFH LEHFN MBS,



B—F KFEEWEZERFEM

B A 1900 £F AITE & B & M /R (MendeD) #y (G 74 30 B0 )il SCLA K, B2 R K IR
2, JUF- I8 R A 4 2 9 B U, NS ORI 48 K 7 R SR BV BEA A O Tk F- . Bt — &5
ERERMBR, MK EWHBENEE, HFIN A, N RS T K= LY &2 07 £
KRR, AR5 8 2, Xk CIBR I /K= £ Pt 1525 B R RER T H A

B KA R

Yt 8,4 (chromosome) 15 4y 4 4y £ Bt 1690 FR U 31K, RATMIHY — PR B4, L0 7 2245
%qﬂrm“ﬁmwﬁg&ﬂ@m*ﬁ T ANGE R 54 MV FRERR Y k) NP4 M K 4T
) P, T R BT AT LU B B RF AR SRR /B , e 5 2 4 T e 2 A
S AT 244 B R B S A B B T O ZE A0 A IR, e T 3 6 4 7 40 X PO AR JEE A 4
AU,k E RO KATEES , A A B R 6 A 0 3 E e, BT 7E B A T R s 34
P BLEE RA A FUR A 5 B B B chromatin) . 3E— S HYBFSTAER , B AN

o e, SR _ S 15 — 490 5% 40 0 30 P O [ e R B R BT S TR 225 B TR, o 5 A
SRR IR M 43 ST Wi 22 PR 0 S0 €00 R 5 743 B0, 3 R U 5 3 SR AE AL B B0 — B TH M A A
Refa ik EED,1985), LREREMBRENREE, REAKGEANRT, REREFHH
WA, — R % Yo € Ceuchromatin ) , 76 40 AT 43 24 e 3 71 J 39 30 0043 B IR, (EL 2 FE S22 )
Wt BRI E G . )R 53 £ 5 (heterochromatin) , 24114 B4 10 /5 A3 €.
BB G, T 7E 04 BLIE B L 43 B4 B IR R A €5 AR BIIR

—. RERGYBERBEHSH

REEBEE-ENES. EEEEHET HAMNBES R PG REAEAR . XHREE
R R ik, Yo ik i 35 4578 (primary constriction) . & 22 ¥7 (centromere) . K 4i JE
(secondary constriction) | B /& (satellite) . & B (longarm) #1558 (shortarm) ZH AL (B 2-1D.

EARE R b AR T A4S AL, N E LR, R AR

2 v B Y8 SR AN S R AR (T 2-2) , SRR AL , N EREUE , FERE R, H 2R DNA
8D, RERBFTRER. G RRERARE G, H LR AAF R — RS
B, R AT, B RS R LA e — RSy, T BB T ENKRSEE TN REaERIRY
L EunrReagk EMrEREEN, AR REEK, ELNHERRE.

KGRRGOE ERELBRABRBEREFERAHN TR CHEFRERAR.AKE
. WS EY, EEZCESRERA BT EFRER, LA REEMIRERRMZ

¢ 7.



{= ¥ B K (nucleolar organizer), 48R ETF
FmARaE R RRFEL, —RAREH, X
RESESRRARMNZ AL,

Bk R S RaKEE L — 1 ERIE SR
RE LY. FHEERBICHARKX. B
DNA BH&EEE W HRINF, REREE
m?‘l‘:Mgs@wwﬂﬁ
ﬁi%@.ﬂi(sat chromosome) ,

KEMEHENTE4ROPM, ZREK
9% 284, 18 A RIE 6 DNA FIALE F
AN RIEE 2R e R AR AR M T, B RE '

P4y Ry B RN XU e K B2l FEHHRE

S 5, ) ST 75 ol R JLER A LR

RIFEFENREHREEAS LRGN, Fia wnal

Moy e R GRS X KN LR R A l-

T LT L R Tl PN A — = oo

YER R R AR RIE. wngang S il’ilﬁ<
RIEE LR R GE L BRI RES g OR

EEKEZ — B (arm ratio) , [

&4y HILFIEE . B2z HepsunrER

of 2R 32 22 %7 3% 8 /& (metacentric chromosome) , i Ff m Bk, HAEF W TE 1. 0~1. 7 Z[H],
R R,

F. Fpr 3 32 42 47 2 5,4k (submetacentric chromosome) , f&j #F sm Fe &, HAEFHE 1. 7~3.0
Z a3 B dk

T 383 325 2287 3 €6, 4% (acrocentric chromosome) , AR st B ik , L LA 3. 0~7.0 ZH,
TR BURE S € 4, (B BRI b B e fa R (B 06, 19845 REIEF1989),

637 % 40 4oy 4 8 1K (telocentric chromosome) , A FR t Jefa ik, JLB K 7.0 LI E, M EBE R
fafk,

WE%@W'—?'&%UH&%%%%:‘@%,%ﬂa'@%éﬁifﬂ#%éﬁ:=%B%5&%U9&%E%#ﬁ%
6 S 5, 1A i T £ K 5 BRI M MR BB AT 6 , T 45 91 DR R TE S BRI B AT SRy SR B A
Bfafg,

7 (karyotype) Bt S8 A= 9 56— 4 B3 — 43 2 o 40 i e £ a3 EATA R E MR
1F , BE X 45 1 [ U e ek , P4 S R P ) 6 48 TD S B AR I A B AR AE L 4 A e 4 4 4 R
B B — s f9 IR, [E]JE 5 £ 4 (homolgous chromosomes) 45T 2540 ] , ZEJR LS B RE AL
o T 4% M €0, S 7 4 e £ 1 A R D 1 ZE B 5 ,—“%ﬂé HALA, — &R E FA ZEAR
— AR AR TE P R K B R AL

Hﬂﬁgw — R B Y AR A 8 musm st t PR, TE
BHPEEK T 326 U, 6 e 4, PR BN HE R R SR G 1A B R R M BEAK g e 6 (R T HE
TR A LR B8, o] B 4 B HED . g e Gk B %é%ﬂ’;@;ﬁﬂﬂﬂj . BJfa
1k Z 36— B HA ¥ 6,4k (supernumerary chromosome) , 7E ¥ % 77 T AN ] F IE % &4 (A Pufn

.8




O ERAEENIWSS ., REREEKEREEKE BRI R,

Fove T T s FR LU B e R AT B %ﬁﬂﬁ“um B ¥ (fundamental arm number,
NF). B REKNKERNMUREDH T MRS T X . IGE
R EABK, LY RAMPARME PRk bEK, Eﬁﬂﬁ*ﬁ‘#‘ ATt akkm
MR RN KE, MRS — M REAKES REAEARAEERENTAHME.

=, ReERGILFm R fe i

1. REEALZEAR

ek EE iy DNA 4 EH (histone) .34 & H (nonhistone chromosomal protein) il RNA
SER SR . DNA 295 ek ER 0. 3~0. 4; HFE Q5 DNA S BEBES, LB A
HAHM(AEHD : DNA=1.1~1.3);RNA §87R4, 245 DNA B8 0. 05; EAFHAM S &
EAFAR AEAHBEDNEL, AGHEEAH 0.2~1.5,
FRERA BB R, LREDRIANEARMREE O, HEHRak 2
fA B DNA = RNA 4+ F, 8414 MI XA —%k DNA 4F, Fr A, B A 47 2 B f5 44 (haploid) ,
WA %4 (diploid) . o
TDNA EBAEYHE—KROESHE KL DNA 5F, B DNA (LR85 H, R
BT ERE S, AR EES N RCGERERAROQEK, S ROQRKEEH 1 &
DNA , B AP DNA FHIR 43 H =3 1. HEEE#) DNA, 10§ {5 DNA (satelite DNAD
X4 DNA RAESEEENZERINT, B KEFE 10° Y L, BERIFFE. %3454 DNA B
&i DNA 8 B8 10%EG,, NEEHF  EHRNAER, EEFERREFRMZ G, FE4S9 R
PEBEMNTELE W ARRERK, 2. EH DNA (repeated DNA) : 3% DNA Fr & i E &5 i JF
FELFER DNA KB L, BEEREE D, H4F—BHE 10°~10° Z [, 445 H i DNA &8
15%EfR. ENBAESHERZE AREWERMRFX, BkER. FEREARS LS
REY 3, F BT 2 5 R E RE A IFY (F4EH,1982) . 3. 82— DNA (unique DNA) : % #84> DNA
3 R 4 o LA B T B AR R R RN, — R R B — K B LK, S5 30 mRNA, &2
EORMERD, 295 M DNA S 8B/ 70% . FZED K DNA #2 8 — DNA, KB EEZINF.
HEO XRABHEEARFEET.TESARERFERSBHEEER .66
R, MIEEARERN RS REHEE T DNA, EEM, A A LM A5 H H, . HA.
H,B.H; #1 H,, HPHEAH, §FKBABER, 7 F& 21 000, HEH H,A M1 H,B §FH
LHBERR 5 TR H1% 14 500 71 EEI H, fl H, 8RB ER, 57 FRS 3

29 15 300 ﬁ 11 300, HEE H H.A \H.B AR E R SRR E T, TI’]B’JE%*H*E%
= == ALl B TR, ERH, M H,., NAEBWE

ﬂﬁ:H‘ﬁ%lh_ B, ﬁiﬁ fﬂ/J\X%B’JQEEEI H; #— ,&%f’lﬂ%‘ﬁ%—‘#%fzfﬂﬁd\tﬁ@éﬂﬁe H3
H— N EERRENZI OMEHLER—6 BT EMER . WEM/NFHAES H,
HAVE — AN EERBRENE T — MM RER —73 KRBT HER. MR EHE
MAEZHE H, H— RN 102 MEERREFRERLE L5, MATHAERS H, .5
KR —60 B TREAR, MBUER—-77 B THER. 480 H MEHLPRABEH
AEH,PINHARMBHEHARED H,, —REMMN O FREFEEFEZH . HR.HAEQH,
9.




