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P>TFANERRS FRFARAGARG—HLFH, TH20 HELRELEE
b, LRA2 HRAEGHRFUHFTRFER., 2 TADFHNERPERAKRCEEIN 4L H
HFEOENR, ABRCERAEGHFEANRBRGLERK, T RF, HoF.
T GHAER PRFAGERFE,

ABKGTFANFORRARER S TADFFTRANERRIRAB T ESTAK S T A
HFRATTHRE, 2AHBTARLE, AREAX, RORSI N FLEAZ LR ERR
Ko MAPAREZWEET T AEMFER, INLETHTEDFFPRTILELERAGIK
Rk FW i %,

AR AMKIES: F—HoRoTAMFAMEL, G ARSARA, AR
FiKiAYe, DNA TABK, 5 FEX, ReMmaRy, ARLH S ARG, 24078
HBEARPREN S TIHF, F 2 AL TEDFFRAEREAKR, OB XRHHE A
Z AWML B &R, ik DNA 4RI, Bins ik 52, £41 DNA 5 F oM,
k5%, PCRABY I, "Hslahm A W4 DNA w930, B4 (RNA 694 & (KB
%), DNA Falm 2, DNA#W 5 F4R, RNAWMSF AR, B9l sFE2K, Mk
AR#ELihmie, AEAREREORTHEALE T AER, FHRASTE
MEEBRFTOFTARBEABLLXEZ, > TAVFFTRRN . BRAE TR o F
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BAE AT (hereditary factor) AJMEE, feW)Je i B A% Mendel 42 Hi . Mendel
M 1857 4E 3] 1864 AEARIEHI & 0 A BT YA S8, 48 TG F IS, JFRgs
H Mendel 515 € . & AN Btk Ay &, Mendel B9 PRI H 3] 1900 4 A4 8 fof 22 9 H. De
Vries, {8 [ C. Correns FIH i F| E. Tschermak MY F X EHEH KM, 1909 4, F+&
)2 R ME L 2 8 W, Johannsen B IREEN “HH” X —#8, H LIS Mendel fif 2
AR EY R > T 1910 4F, KEZFZELEFRK T. H. Morgan HIl AW 52 /N 2H X
R AU 09 ST AR 8 7 28 A DTk, B PR 2 U AR B T % R 9 KA, 1953 4, Watson
Crick 38 1f 55632 th DNA 73 (9 SR BERLAL , {35t 1% % KRR A8 M\ o3 1 /K P43 B gt 1% 5 748
FIMER o FEHLL—Fh B 20 7 W) B 2 AR SR AT T HT, Bk e 2 A BE 48 R 5T H A R o3
T, FUMIREIEF S R IGE. X e, AMTEIF R Ao 7192 I EAF 58 5L
ML IS . 1969 48, Bl i 7y ey th 8 — DAL . 1990 4E 10 A, [ B AZE A A
HRIES, 1998 4, —#tRl =R EY 5piUR A B TORPLE L AR, 5 ER AR
I TR R FF 54 . 1998 4F 12 [, —Fh/NER Hu 58 4% 5L D 41 )% 40 i I e T4 & 45 58 B,
XERERES R Z M LR A B g, 1999 4E 9 A, thERAEA NZEEE
Haitd), MoTie NRENAETTFIN 1%, PEEZEHE, %, H, E, EZEFE
6 MHEFFAREFAT R ZS5E, WS 5K —iF kR EZ, 1999 412 A
1 H, EFRAEERATRIE GO/ E AT, 58 8B RS 22 X 4 8 0k i 35t 1%
A, R NS UL b 5 BN AR G £ A 58 B R IR A1) A T e . 2001 4E 2 A 12 |,
LR B BEL R A6 [P 5 S8 [E FE IR B RIER A A A N S EE D A B S A
I Iy BT 45 2R

S (gene, mendelian factor) , WLFR 15 A 1 4830 A 512 (5 B 1Y DNA B
RNA J7 51, 2ok f A 8 4% B fr . Rl 8 R E ARG Bk RE A C
R EAEE ., TR A A AR A PR AR R B o BRI S0 25 19 5 X i A BB A% 82 (RNA)
MR LS, 28 E YR D AR (DNA) # R, JR7Eds @ MR AR .
B —wE RO, EERAEY D, b TR OERBEMEZN, BT RN
RHER o AL T LR AT St A S 4 D g v iy 3 PR DU R Ay G e AR A B PR L A% A ik PR A
205 S S IR DY 71 1 = A N S S N sy = N S S B ¢ 2 s e N
AR, BB AESFIC - BOBC K IE D RE 00 B AR B H 19— B Y R FR g e £ A 21 Bl R
BRI, — AR v B — B D] A 0z A 4 08 400 L Jo A R g ol — 1> 400 L B PR 4
b B 455 R A R TR 2 R i S A R DR A A L TR A ) R R DR A R — A P4 ) DNA B

.9
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RNA 737, PR SRR O 2R R, o AR o e AR o S PR7E B (AR - 9 (0 B O SR A0
BAFER A A O AL o ML AE R PR G 00K b o8 9 A () 36 17 1) Bk DR R Bk Oy 568 a7
HN . TE AR RS — M G 2800 (RF SO IERK) SEAEN, K0
A RIFEIN 5 [a]— JRE AL b A9 G At S8 37 PR — i AT A 4 ) 4 M ey B A R B DR S 7 A
FAXT T EFAE UL, FRENT N A B[R o 78 7% 1A B0 240 JE s R 9 oA A T R 2 (2
T, BT LR — AN A b A A S AL RE DR o A R S Al B DR R AR R Y, R 4 8 X
S PR LR UF, T 200 M S MR O S T A SR A A SR R N, B AR R
R, TEZB T, P KSR R A R R — AR AR, XA 6 AR
HRPERE, 55— AR AR N BRI o 72 TSR R RE R R, A R
WEPAS, P LSRN RO B AN Al — W RN R T2 %50
FEN RSN, SEBR EIFA R EHIE B SEAL, MR AR DIRE L DI S | (e B b AR IR
JUASEER, BT AR BT 55 B O #0046 007 6 DR o it 40 5 7R 3 7 2 S i /0 19 52 45 A6 ik R ) A
TEARZR o WAL, 08 3k 5 R 014 33 A% 2 o A AT L 20 9 A 7 7 T BB A A A v Y LA 26 o
o Sl PR PR b X 2L X ) 52 45 o7 DR R A () 268 67 6 [ o 7 25 4 A% ] T Tl ) 2 PR 4
e[ S A

SEAA WS, —ZEBLIEMER AT, DR AEYRMIEARRE;, —25ENGE
g “RAE", REBRZEEREIRWN, 7 —/NBRAEBRRE., FHRRER
FIARZEFRA R T IRURARE, (A By mT LAAE A SR e 96 b gl e 9% Hh e il & F AR B A

®—H EMAREA

HAZAEY L H — R e, B, AN 3 x 10° AR Xt 4L B, 1%
1000 /> Ak 25 A% — Ff 22 1 B, B8 B AT AT 300 JT AR . (HESEPR b, A4 b Br s
SN BB BT 4 T A 30 UL TR N 40 ML B TR 4E TR A I 2 DNA TR 9 O R B SR
mRNAMI T4 S E A B A . DNA B2 1Pk 3h )y 2 0 58 S B 2 A 2 4 IX A AL 40 = —
SR EE A, XL R A B o, B B R N ) 7R SR A R A
WZREH SR EA BRI RIFRT S (W& 1) Wik, ZEAZRNENERNA L HAHR
D—F R (5 1% ~2% ) #) DNA J# 50 H DL 2 5 2 1 5

—. EREYERANES

BB S R R R A A R A R, ISR . ik SR R L
B . TR A A

L BRI — B BE K, T T RORE IS 4, 44 10 TSR
HAA L E RS, TENEH TR IERN,

2. BUBAEMIBEB AL DNA 558 RS TR 0k, B T MR . k0 e 3 B
SRR RUARE A, BT A5 I R B PR

3. Yk MBI W AR 1 R L R S T AL (split gene) , B4 K35 6 R
HESARB G, P R S A ST R IT . RIS B H AN BT (exon) , AL
51 b 6] 194 AT SRR R A& T Cintron) , Bk H RG] (intervening sequence) ,

..
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4. HEAYRENAFEENRZEETFY], EERBEILA U L,

5. FAZAEW) BN 2 R g B 0G DX 22 T g A DX, DR A o U AR/ — BB 2
MEARK ., MEBMHERNEN, NE TR TREZ, IS THENSER
85% , AEIAEMIRT S NS T RBE o5 R R R B B A B A A X TR ]

—. CEFA

FERCRAE R, — AR A R 3E AL DNA &6t (bp) #% C (C - value)
C MR B, RAAFEW N — 5, KRB C [2%BHRA, B CH
R R (mycoplasma) , /N TF 10°bp; B A B9 2 52 06 B ALK M WG Bh B, W 3k
10" b BE AL MO BEAL , AR R4S M R Th e B 2, B C MERERRC, BN, B A
BAERYRR TR, TEHM C MR AEE, X— SRS, Hh
SEHRITIREAR AL J , BT M0 R AR L A S, T C R fEL7E 25 4 A
DRI Al — KA ek, B AE R4 E RAE WA 21, A0 C (22 B 03T 3%
10575 % A, B, fEPIRIK. BT YR RS2, 5 C RN ST
10°bp, KB AT i 10" bp, B A C i BAT 3.2 x 10 bp, i Wi £ 09 C {5 10 %
10" bp , Ji 48 FE A5 100 4% . ARTIAR MR 5 W3R . 6 400 0 25 49 3 e 2 e 9L 3
GIRAKTE e, Boh, MWLYok, T EEEA RS T, AR Kk
5000 ~8000bp, A KA 1% 10 000bp. 3¢ BE Ko/ B 46 P JE 75 HE 5, Wi 7L 3 1 36
GUHYTF 4 x10° ~6 x 10°AN3E [, {H F AT 4% 4 ROy ok fl IO 25 SRR W0, W 3L 20 9 4
BB RSB 3 x 10° ~ 1.2 x 10° 2 ], 3 i 66 6 DR 400 7 B SE PR B, i it
FW C BB /NI AR R 52 0 I A 0 0 b 0 R 6 A M RO BRI R C Y
KNG AW AL L 2 IR 56 2 AR, BOBER C G (C - value paradox) ,

C {57 5 BN AT T ISR 75 L% A 0 PR 20 o 7 7 2 VP 2 R 4 3 1R B9 DNA. 2531
MEE “HiSh" DNA BAT -2 ifig? WA DAk, K282 — R — Rk T
7 e [l A AT 14 itk — A OB 5

=. BEiZ4EY DNA FoIgyKR

HAZEY Y /R DNA W fF7E R F L H R P (repeated sequence) , HR4E DNA ¥ 5
BRI, W2 AR R 2R

(—) B IyEH (KRR

P8 DL S AR 5 — 4% DL 51 (unique sequence) , 7E AP AR 3 P20 op i B —
R, BN RIS b 50% ~80% , I AKER P, £ 60% ~65% )75
BT 2. BIEIFI R AEF T E R EAEE, WSS ARIENEAR. H
FIT 149 AN A B8 DL N i il D 50, (B A S48 DLJR 8 op A — /1N iR 40 FH oA 26 A% 4% Fof
HEE B, HABT > B DIRE M A TEE

TESER A, B8 DL 5 B R O AL 2R 0 e e A M A P 41 o fh TS L 98 DL )y
SRS BT, LT A A R T aE, DRI X X S B 1 A SR IR 2 S B R )
B X o o T AR R A AR AR 2 B 3 R AL MR B 8 ™ AR s AR P O, (H
5 UKD, 7E DNA FEZH FR L DA, 253 8 A 23 A HL 45 4 AU L7 2 AN AT RE Y .

« B
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PRAE NAT 3 o e Y R 2 B R i) DA R AT R SR E 98 0 2 B, IR X5 2 45 1 i R AT T 88
o EES CRET

() rhpEE A

FEEE P (moderately repetitive sequence) 18TEEAZ LKA PELEHN T+ E2HTT
(<10°) WHYEEINFr, A re 5 Al e R e — A X8, K 2 80 ot D 3
PR T B HE A7) o K o S U B B, b B R U T 43 S PR 2R A

1. 42 5# k B (short interspersed repeated segments, SINES) XK E AT R
P 22 300 ~500bp, BTS2 K292 1000bp #4545 DU (8] B& HES1 . 45 D14
AIK 10 T4 W0 Alu K%, Hinf SR T X A2 B iR B E P51

2. Kk o4# kB (long interspersed repeated segments, LINES) XK EENFE K
JERTF 1000bp, “FEJH S 3500 ~5000bp, EAT5 K E N 13 000bp (451K ILTT
bp) (Y FPE DU [A] FR HESY o oA Y S5 50 o A R 4H vh e A7 LINES 22 [] (9 °F- 34 i 15
H2.2kb, ¥EUE—MAE 1 /e 4, G0 Kpn T 65, b B2 55 52 U 76 B XA op B o L
BIfEA R R Z ) 2R AR K, —Bh 10% ~40% , TE NN 12% o X 860 7 K 2 A 4
MR BT, X SEE g 4 v B2 81 520U i Zh RE WT REZE B T R Y . P AL
i i 2 Y oh B2 AU

Alu 5 (Alu family) : Alu ZIEZHA W EFEAERN AT S EEFFH—Frh
FEEZ T R, 5 AFEEER 3% ~6% , (EAEH AL 4 i E &2 1k 30 J7 ~50 J7
Wo Alu JFHHK 2 300bp, o FHEABAL 170 (758 3 4b A — 4~ BRI 8 V1B Alu 59 4)
& (AG | CT), MK ] s 130bp Al 170bp AU EE, R E 4 A Alu JF31 (88 Alu
K)o Alu JF 553 B7E N RS A FLsh P B R i b, TEE B DNA | & FHhE AL I
A Alu F5, F¥4% Skb DNA LA —A Alu 551, © =7 AR R A b T fl b & A Alu
FP3) . Alu Jp o) BA Fl & R v, AN Alu 5 50 i 48 09 2R 81 H BB T 46 I N JE PR 40 b i
Alu JF5 o A NIRH Alu Fe 3 PN A 46 0 s U, B4 Alu 7 9 AR 5% 3 1,
IHED Alu P2 Al EB 2 REE RS S Y . X BE 2 ENI7E RN WA P SR M £ 5,
SN RN Z — o Alu KR DIRER Z DT I, | TIEVF 2N AR — RNA
(hnRNA) & RER Alu JP5], H Alu 590 & A 5580 AR N & 59 #5243 41
LI FE), F, Alu JF30 0 825 hnRNA (0 T 5 %@ Alu P87 A FL R 41 K&
WAETE, R e S EHRRORATREERA K, o, Alu P02 5 ML 5K
WAk, BT R EOCH R R | fe a2 R 5t . DNA ZHl R 4655, AiTm i se it A
ff TRE—2ESE

Kpn I X% (Kpn I family) : Kpn I Z205 52 B2 = 52 007 AR T Alu 5215 19 55 —
REWR . RS E AN VIR Kpn [ IHAL ASE R RKEZ YR DNA, FEd ki b o] LUE 2 4
ARFEKER BB, %1% 1. 2kb, 1.5kb, 1. 8kb il 1.9kb, Kpn I &% 5 5% 1 Alu
FEEL, MHEMAY —, 2HAESM, BTHEEENFORKSERER, RE
AR EER R Kpn T 2805 (FR WL, subfamily) 22 8] [A] P54 FE 8N, AN BB L AH 2%
2, e 3 A ) 2RI, Kpn I 506 94 DLECH 3000 ~4000 4>, (5 A fA %
A 1% , Kpn I R HA — &0 5 5102 H RNA B 57 W) 9 cDNA $5 D14 A 31 5[5 41
DNA /= A |,

. 4.
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Hinf % (Hinf family) : X —F L 319bp KM PR EEFE THERA S, H
R N YIS Hinf T 3846 DNA, 7] L4385 813X — 5 Bt Hinf KR AE B0 5L 40 WA
50 ~100 2 U1, 438 7E A [\ 19 IX 8, 319bp B {57 AT DL 4% 58 6 A 0 B, 43 Bk
172bp Fl 147bp, EATZIEA 70% K[R8

Z& dT - dG K& (poly dT - dG family) : X —FK I EEAR LA Z AT - dG WAL H
2, 24 dT -dG W T MRPHREZE R, 78T AKRERAT., o8k ;, XK
R — DR T A2 8 il B BREE R L Z B, &A 17 A dT - dG XU 1 R 41 i i) 5
IREEMW)T . EAFERFA F, dT - dG A2 F: W JF 15 106 5 U1, 350 S8 i )5 (1) °F- 3 K B o
40bp, AMTHED , 3XAE—> 0 0 B B Iy A] BB R FE I 4% A8 (gene conversion) E{ A
G52 (unequal crossing —over) MRG0 5o Fh, 3 L I R4 5 IE fr) 52 B0 7 A 1
T Z-DNA B R, ERFET h e R E EEMEHN. TEEENFE TAHEL L
B gD X IRAN, LA X AN rRNA JEH | (RNA LR, AEARE S ARG H b2
WEE, B THERERENT .

rRNA JE[H . 78 B AR YL R 41 b 18S FiT 28S rRNA I R 7 ] — 6 g s op, 7
mAFEY T, 5S rRNA JE ML SRy, 17 HL TR X 4 rp ) JE 52 O T 18S Fl 28S
o Fl— My b B2 T A — A, & BAL AT (RNA BLES 2 AH R B . rRNA J
PR3 B S T BURAEAE, MR BT EA T, AR X EFR A (DNA, 404 6 (4 1 1%
{Z#HZ X (nucleolus organizer region) Ry tDNA [X, 18S #1 28S rRNA J [R ¥4 i, — 4~ F%
SREAE . DB SR B4 bR SR Sk B rRNAFT AR £ 5 B D) L O 18S Al 28S rRNA
(E1-1),

rRNAZLPA
| sss !
188 | 28S
HENIN | HENIN | |
| o |
45S rRN ARG [i] i [X. 45S rRN AR {4

B1-1 E#&&EY RNA ERELSH

ANZERY rRNA REKA7F 13, 14, 15, 21 f122 SREERMNZEICHA KX, B4
LXFEH & A 50 A~ rRNA EEF M HEE 47, 55 rRNA EF LIF 2360 T 1 5 3 6k
(1q42 ~43) L, HFHfEARE 41294 1000 4~ 5S rRNA L[N . tRNA JE [N i 5 & o 5odk
PIAtiit . #EAE YN IlE th 2945 300 442 01 By tRNAMet, tRNAPhe, tRNATrp & Hifth tRNA
FERZH R 3. 18kb (1 BRIREE AT B, AR AR BAAE R PR 4 R A5 1000 ~ 2000 4~ tRNA &
A, A50~60 Fl tRNA g5t , &EFFEHEE 20 ~30 K,

HEHHER: HEARERNESF AN EZ N RECR—F, BEEDEELN
0 LN o R A 2H AR A R PR [R] — il A W eb B DL AR R B o X i R PR 2 b 2 R
HEEEA 10 4D, ZEMZL s d o 20 5 01, AEMRWE S 40 #5 D1, 17 ¥ I8 7 45 Fh 20
R IA 300 ~600 5 01, R[E A h A B H S EAE R KA P HESI A —F, A&
HE A —E RS =0, Mi7eds WS B H 4 b (> 100 $501), K548 H

. 5.
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A BB 1B i A O R P

FEHA P AAAE R B E Y L g i A HE 2 LA, DNA Zflnt, H
BB B AR, W HAAIELE DNA Sl —/hEJs, HEAD BlE 5 HMS S, X
BORTER R BB NE MK EMAE S, WG EA REMHEAERAAE, ARk
AP RE LA RERE, WE TrhEEZN KA B, fE—1EREN
TAHILEANIREAHC AR, X s B R O EE ] (super gene) , G AR FEH
UM A PR E A 7k HLA F o sk A B LR e L N8 T L 8 . | 5L A vl A2
BT Y3 5 2k Dy ae M #0052 SO T R AR 0, (BT PR B T DR AR R TR A 2
T Dy fie i e vk

(=) WERZFH

HERE RN P REEZFRE, kAN (10°) Lk, Kk kR
P, FERE A BT G L BIRE R R TS, 5 10% ~60% , fE NFER AP LA L 20% , w55
T A% A5 R R 250 =

1. Z 2 DNA (satellite DNA) T2 DNA (satellite DNA) 2 —KEEERELE 7Y,
XREEN)F I E LA — B 2 ~ 10bp A, AR HES] . T3 287 51 59 Bk 35 241 g
AR T HAMER A3, T A R B RO ok S 4K DNA 43 JF, AR LA DNA 5
Bk DNA, 7 AZ0ffiZl s T2 DNA (5 5% ~6% . #IBENMTEIBEERAR, ANTE
DNA A3 T, M, M. VIUFD, T A DNA KN Z4i65 & A el RNA /), B7E Y @ik
7 AT R A A2 38 T R AT S e, KR AR BE T DNA 7E FUAK 40 i e £ 4 Y 5 A
A5 FH22 K (centromere) Flviki (telomere) Ab .

BIAROEKRIAE - NE2E, EEEARMKES, XEEAREREOKMA 2
G322 A I O T R R, T 4 L 43 SR e £ R T b o E B AR e M R R
HAZEY T, TE DNA —REAETH LRI, B—Fh LR ELL T3 89 57 51 5 I
ERIETT AL . LAY TR DNA —JJ¥ 518 5 ~10bp, TRE DNA 785 22k (¥ i U 2 AE i
AT, NG ERE2ZRIX A —ZE TR DNA, Er&/NER AN 171bp, HEHEZ
PIX B SEEETY . BRA RS SE, XEAREAWRE N RIEME, FEA T
HEA®ERNZEM,

Ui L G AR B BRSNS kL2 R R Y TTAGGG H P9I H . B X G
AR ER, Bk e WA Ik i R B2 B 4 1 43 2R W i AT T
iR, BIREEMBE EAT, BERZ A L0 R A YR

TENFS Y HE KN A ARG VP 2 R E K HES 9 DNA JP31, J&EH 2 ~70bp X JL
WAL B EET A, A8 8 R n] A8 () BB 8 &2 )P 41 (variable number of tandem repeat,
VNTR) , HAEEZNFH 6 ~70bp AYFR/N 122 DNA ( minisatallite DNA) . 785 F 41 /)
[ B F 5N RN & F AR RS X N, TS 7 —25 1 ~6bp MBL/NEE AL, FRAM
TLE DNA (microsatellite DNA) , #ll GACA, GATA, TCC, CT, CA %, {2 & DNA ¥
PRI ER)TY], EENSERA B A% H SRR, fEFE R b oA iz 00 3%
Bk 2 A, A X 2k WOHE S B R R T R AT BRI B K 2 A
(RFLP) Sr#frf i (8 . ARy st tnic, wERERESSW T Z M.

2. 4 (Bd) EH 790 (inverted repeat) 2 [a) B 5 7 51 it P48 [A) 0T 1 B




ARLEARA

|

A DUFE[R] — DNA BE bR RS0, A8 M J5 A2 PRI, [6]— 2% B PN 6% 40 (9 45 DL AT
PAE Bt N E e X, B A Je sl + 7 FIR S B ESE (BRIP4 I NS DL )
[ Al A — B LA R A )b , o al DUBEA T B o 50 18] B B89 SCAR 71 3C - (palimdrome) ,
XML TR BN ERE N =2 — & LA ANE AR BB — 3
£, 7 ARG B 29 4 300bp Bmg . S B 2 [ — -2 1. 6kb /Y )7 BUAH B,
1R Xof {8 {37 T A B 2 ) G SR B S 24 12kb, R (R TR AR HE B AR 3 R G O 4 X R
e HRAS SR, BRTIREARYE, AIRES AN B RaiEEa K.

3. MAEAMAMAE AXRERZFINAEAMMATILE. —BRIAAER
IR LRI DIRE : 2 5 &GRS, S 7805 A2 76 T DNA S il i s X Ao B
o J35h, WZRIMELFIE—-LEAR (15H) 1 DNA KWEahiH. @255
RRE R IR 1% . DNA B B0 AT DU B N A2 — RNA 7 7 b, T AT 26 52 0] B &2
U AT LB iR Je 454, X XA E RNA 4 F, Rl A EZAEN. @ 5% MiE
o JLF- B A 5 0 PR 9 A S A0S A0 4 B ) TSN, KB 1R JLAS bp £ 1400bp, iy TiX
Foft G e P LA B [0 SCA5 ), TR 0 7 e A0 4 AT b B R JE 4 AR R U A B A, ST LU 2 5
AR TR G . @5 BECA 5 A R B R Y R IR B9 R IR I SR T
HA Mg, EARE AR R A MRIE . AR o TR DNA REEALZE 1 AG2E (AT
# N 171bp, Ja# 4 172bp) , T HBREEFIA 65% EMFE R, X R EAIHR A LB
Mo eI B Se R R X B RS 1, T G A DX ) el 81 D0 R ARG AR AL R R
5217 B A ik ik TR 2 ) o T A L DA B AR E R W R B TR R . O[] — ol Ja v A T A R Y e BE
A E R KB — A, XA MR — R RRAE, BT DNA f540. @a T2
DNA JlFE I S0 A TR Y (IR E 220 I 3T, 7T RE 55 g (0 P 0ol 5 o 24 I e (R XA O, |
[ Y e 0 1 2 [ 9 BB 2 mT REARE T B A e (R L — P i 45 2 TR DNA I

M, EERKESRHRER

FAZIE A R Z R IR AR . S5 H AR BL . Zh REAH 5% 1 2 P 7E B (8 4 bl & A7 7E
KR — BB B K TE (gene family) o ZHEH KK (multi gene family) JEH
AR — DAL . 2 FE N R R 95 h 5 — A S0 5 N o H A R AR e i A
M — 2 R o Wi — RN PRI R — ek b, &
JRR B — 2H 2 PR S R (gene cluster) o B AR A RAEAEH, & ML L8 A i,
WAL EE R IR R R AR AR 2R 7 SR R K 3 X 2 AR ) 3 X 6 A X3RN ; S —
e Je — A~ HE PR G0 (9 A [ % 53 I A2 3t o3 A 70 AN i) e o fk b, 5 86 A [ i 5 2 B — 2 2
e b RS E AR, MBRE A EER R

(—) BRHEN

TEZFENER S, W G I AT A D RE I 5 N 7= 4y, 3 28 5 (AR O il 2= A
(pseudogene) . AL 54 D AE (9 HE DX W) L, Jsok AT REL 2 A SO RE A9 JE B, H iy T Bk
Ko BB RA S, X R B E M, MO O RE N . 5 A R A IE R R TN A
o, REENEREGDIE® BN NS T, PNE N EEZ R, AN, EEEK ]
AE 8 [N 20 1 4% 57 A B9 RNA Tl 5 39 42k RN & 7B A mRNA, G2 mRNA 28 ) 52 5%
F7HE cDNA, FEGFIR AR DNA shk, (4 AT RERMON RZE I, PR a2 i 2 PR 35

-
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T ST ayymEicE R ASRIEIRA
Tt

AN, EXAIRES, mTaERIA & &4 46 o8 A8 E A, Mo &
FHEARRRIL

(—2) HRIRG 2 HE R 52 i

1.tRNA AW EZMEATAHILAANE— T2 (RNA SEH . AZEZ4 1300 ~tRNA
FEH o AR FPZEA RNA iz RFE AR . [l AP (RNA SRERTE — 2 B s R, BE
(i) FR AN 5 i 14 ] B X B 7

2.rRNA A B A B rRNA FEH A 50 ~200 4>, SEHGEH] (RNA S 2 40 76 76 JL
YL R, R S B B ST SR W G Sk R ) = 458 RNA, i U 5 T 1 s #
By 18S. 5.8S, 288 RNA, X = AJ (K7 £f BXHE S 7E [F] — F% s i v, XS 22
) A 0 00 18] Bt e 10, TB B — 1% 7500bp A9 5% 5% 540

3. 4%k W 4wt HI, H2A, H2B, H3 . H4 il H5 iX 6 Fl 41 8 11 3 [H £ I HE 5
fE—RIER—TEE RN, P2 XHMNEZRARRE &, W E A mERE,
N B 98 DL 30 ~40 4>, Sr A e 7 S QR K X, 418 5 A A 4 052
WA NS T, #5351 mRNA B4 polyA BE.,

4. rEAOARFH KREAKERMDAEANTE, 57AMWE, o« B ER, A
K o FEEAES 16 SY @ RER- p13.3 X, = AREAR; BRERMTH 11 5
ok, BS MEFAN., REARXNEON P RE, ERKREY, naEA N
£e,,6Y,, azyz%%ﬁg, N ) 0‘272%@!; B o B o, d, Fll Otszékéiﬂo Lk,
a HEEHHRIEN E—a, BEBREKBENREN eoy—d3—-B. ENMELET, KEH
HERBA T MK, BA LT B 7k,

5. ARBFARAT KR ALBAEKMBRENRGEEI MMEEN, AEKHE
(HCG) W, A#ffzlE (HCS) FEFEAMEIA R (0T) FKH., Bz EIEER
1, HCG Fl HCS Z [ MR AR A 85% [FUH, UiIAMATARIE T R —H A2 . (H =N
FEARHESFE—E, HCG Fl HCS B T4F 17 SR Ak KB, 1 OT 7 T4 6 5 Je ik,

6. AE HHILMH (supergene) S48 —2H i 22 3k R B BE PR 20 B0 B R L PR R
Wi, TERmEREZHET, —NERENSTAEE DIGEHE R, M7 5e 2 i 5
EiI Ny M Y L AT aara o < A = < S s S -7 N 2 N [/ i S I 3 W U
PRI BE R A SR AR D fig, i3 F 1k B H A AH DG T AS [R] 09 38T D Re, 3K FF 19— f% 2 A A
HHERNRE, Hi AW ERENZBEREZ, REbp 2o RkERBENEE. %
7 VAR 35 PR 53 1 R 4 it PR o 3 T RO 4

(=) HF. DNA (selfish DNA)

TE AL S AAHE AR A, FAAEE R AR g 0T, anay i /Y = B & 2
Fo W&, R DNA &, Xeeiipd, JRA0%0BAEZH 6, 48R0
AR . X2 DNA JFHILE T KRa sk . EE S HM R, HXEYIFRA ®
m, EATIIRMLT H2E A & &Z 6, AMTFRXZE DNA S B FA DNA 7 4 DNA ( para-
site DNA) . H 7% DNA Al g EE A6, HEMRINTE AN T .

FoW EREMER

SRR SEAR AL, BFFE R B, HABAEWTERE RS54 . Rk 7 R #2457
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THHR T R A A 4, DNA & S W ILEZ ARG 2., BEEERAR N, H
NE g — L b AT, B AN GE T, XA L P BT A 0 B R 2 G
mMEAE#H BT “ESER", UARMGERRLE 2N BREHEE . REERAIE
AR, DNA +4rEa, MUER “mEEERT, MERZFIAHE, WEZTFH.
[B]B& %] (spacer) FN[AJ4# ¥ 41 (intervening sequence) RPN & T (intron) 4§, {H A%
MIFARSETIAIRE. AMRMTATREEA T fF, WL FFa), (6 R X 5] X P
S ol o N [ I 1 N O o e G el T N R <5 R (E R S R R 2 i 2 [T
(TS), ARYANFE FARNAETL FEEBE X (NTS) . [8]46 F7 51 o 45 5 KA 3 A g 2 A DX I8,
WHRN & T, EVIRE AR DRI F S, BN TR R IR, B DLW A 1E D 3
PR R o IR DWW & A e Sty 8 3 7 AL B3R F 500 AN Tl R g
B, SR A P9 D) A

—. EREYHHREE

7E 20 fh22 70 4EACHT, AAT— BLIA 0 it 42 ) I 2 XUsE DNA, 76 L 18 HE 51 ) 2 15 2
ZEZE . Robert I Sharp MR BUE 13X — W&o MNTLABRR A LR 5, H N ER
HEZ 7y 51 ) FE Al s S5 Sh AR B0, A48 N o 45 2Rk LI 5 4k AL 7E DNA | 1 HE 57  —
SRR BERR T, BAEZE R A8 A B e T k2 5 AT RUAE X 4k B AR,
Xt T BACAE Yy LA R A Wy A R T 58 B S i BRI R DA B At 3
PRI R 22 P 5T, IR RA RN EZ N E L.

B R B 2 B 2 Y S DRAR D £ R R DY o LR A ) R R DA T SR [
Wi SLEE D PR AN R SR [N, SR 46 4 1 B0 A4 6 DY) v () A7 7 — SE R BE 3R 38 O 38 11 5 K Y
BHBRIFS, — S5 5 5y ol W7 R85 T 20, XA A9 SR A I R T SRR I . — A
Wi ZLEE R B8 & A 4 T Be S i 7 41, 3k 28] LA g 5 1 R 5 B R AR BT o TE AN S BT
2 BB — B A 4 5 9 18] B 7 70 B O, 3 26 B B 2 B RO 9 3 10 NS N B A 41 B
TN E T LB HFIR S, ERIIA 56 54 haRNA 0 T 22 Y mRNA i, )
B A4 AF 4 5 3 51U FK O 3% F (intron) , 7 A B mRNA S8 R A7 7E 19 5 51 7 O 4h
BT (exon) . FERKARELEME EEIER AR, EAZIAEZIERNEE—E 54
XA ESN:, BB RENES — D ARE— DR T RSMUSH — B 65 X,
ANFRH M FFH . M T EA—RIEEF

—. EREEANIETFERET

LILREFEASTHXE HBEYRRB RN —RISE TN & T8
M. HFERAE mRNA 7, RASETFH, W& T mRNA B8 # i
ZHIEHYIBR . VIR & TR REAR Oy RNA 3945, — ok Ud, 57 3860 16 A0 4R 5% ¢
Yrh BB E T, SRIG VISR A RNA A R i 3, Bl B8 1.

AWy TR B A N 8 1 B RO AR /M 22 3R W B R, B A — 5 I R AR =
o flan, BEEEIER, K240kb, =AOHEAS2 AWE T, HPmE HA 50bp, K
f AT IAF] 2000bp ., BRVEE AN EA T AN E T B - BREHZENK o A B HEH F K
Z I BA S F B S5 R, BIAEA WA NS T, mMHAERR., = AL 8, 4%,

. 9.
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T ST ayymEicE R ASRIEIRA

W2E R AR TS S b, B - BREE AR R4 4 B — 2 AL (HEE =4
TFRRERE LR AERERAES, DR, MAEAM o B, g RTHEE
K, MEASATHEF.

22 FERASTHERR WAERN - ITEERFSENS TESIEFEZKX
(intron — exon junction) [ B AR S . BT AT AL £ R R E
G EAYI R F A S mRNA (5], & BE S XA A EERE: O%F
PR T 1 R 3 37 22 TR BE A )3 B () VP R L A 5 X U B AE RNA B 8 2 60, W& F
U R AR R SN T B8 8 B B X R B A . QN E T HANE T X RS
FEGRSF BT S, RAETRME, (HERIT 2By 4 SN BT b 75 0. B F 5" v A 3 3 1Y)
FEARA AR R A RAERE, EHEA 1 ~4bp BT IEN TSN R 2EEN, mHIL
TRAS NS T 5 U IR PN BIEER Y GT, 3"t 5 B 3E R AG, X Fh 38 I8 371 1 #1
B, BPS'GT------AG3’, KK GT — AG LN, X Fp N &+ 1Y 2 [ B 55 5 91 78 HAZ A Y Y
VFZ W 28 LA AT LU B, 150 W S S R R B 422 Jf, mRINA 325 HR — L [m] A AL

EWRER D, NS FEIEFHXRIFAZESEEARER, A2 s rE
FITE O, RPEER A — 4% mRNA 8509 8 & F 7 DL X FE R 5 — 45 mRNA £ 1940 8+,
MEREANETFHIRFHES, HERZE —B DNA JF 5] LU T4 B 4 500 5%
DL A mRNA 55, X2 Wr 3458 KA o) — D E 2R

/1N RV H3 it 2 11 AT LA () B A U R Y B S . BT R — SR g A, H R
() Jet 2h 178 I E R AR sh A T, ol JHF 0 00 BELBR 19 mRNA POR [6] (9 40 8 7 JF R i sk, B
A AR S i, /NS 28 T P AN TE R B A mRNA . JFRE S mRNA 5555 9] 89 161 4~
AT IR th v T4 2 4 F L iF2Y 4500bp Zb Y A8+ L gt AR b mRNA 55 5 9 19
50 PMZEFFER N AL T4 2 457 g2y 7300bp 2 AN BT S A%, AhET S A1 L 4
ALY mRNA (5. SR8 F LRI EREMER P EEGREANE FIH—/NE
53, XS NS FIFHNE mRNA Fi R 5 2 05 9l 85 25

— RGBS AT, PRTHEFAEENE L, @it —Nh e F5R5%
Gh—Aoh B F, BB TEERFY, AT AAFEIGER A CE [ BT, 5 E o —
MRS, R AMMTHEEEZENEARTY, DEadi. d44MEsF
PR T2,

3. e Tw i TERFEZEVWTAS FEEAFE. ERRERDNE FIE
Hral A2 A, HEBEFE 50 ~20 000bp LA F{EF W, 14T 0K E 57 100 ~
250bp JEE N . 75— WA HHESh W i 25 M BE R v, A0 B Y F AU o 20% A
H AT & F 1 D) BB R B B A 1A IR . MR RBE VLN & T # DAk Lt AN H 2,
WMRERENET, EEIEERR LG, (AEFRESREHRZHEHE N & T
XA 2 BEYIGE. Gilbert $2 1B F A& FIIRE MR UL, N g &5 # 5 2l
HANEFRIZEMEE, Ko W REE M= AER, RIS 725 o) 5 K E
HESBEWERBY .. X —BUS 2] T2 L5 uEE r S RE .

W& BT A ik 5 TR ESN, SEEATAMTMNRKE, e BAGL T
fig: O ILRE P RBWE, AU R AR B 1M « 553 E N & F R 7 7 58 i
7S AL R AL — e St AT B A0 M o fk s SRR E A K ZEM NS T

.10 -
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ARG R WIER . EFZamnaEnER]lGd, W& FEdEs . &
GRS RS R B L EC X, R BH IR B3R RNA RAEEAYVE, M 8 5 0% 5 R /Y 5% % 3%
1Ko UL R IKEOR N & T — 2L R B AEAE, 1 a0 AR apoB JE A 78 5% 3 X /)N Bl
IR, T—PERE, BRTWEMBFZI, BFE-LENEFH—EF5. QA
£ RNA WBTHe, N TRASMIEGES, AFEAERIEFEAF I H# A, % mRNA
RO BEAT AN R AN L, XA 7 AT A R P, B AR R 1 i mRNA 431,
@E A REER ., NE TR MR EmMEE S E E N, CAMRERENE
F R EAESE (open reading frame, ORF) W] L3R BUAVEG | 330 5% S5 Il R0 A% R P9 D) il
S, P BTRYA SEN]  EAE SR AT BRAM A AATE TS TNER, BATRE S RSN T A AE,
DRI BRI, EREREHE S, W& F A DR 358 B 505 th A 4RO 19 4 B F A AN
ZERZ e (unequal crossing over) FITHER .

4. B R A EF ] DNA Jp 7S i I i 52 BL DI iy 8 & A A BT, R B
EAFEES, AEFZHEPAXRLIIREFZEHXRZZRER, A& TFIFIILTE
HRAELR, ARAFBEME; WA 7790 78 WA 5 5 5L PR 22 [8) A OR 3:5 1R R 9 [ 5
P o 33X Al BEJE AM BT 32 M L G 5 2 1 5 PN SRR IR R 81 B A 45 Rl I BE ARG RINA A4 i 24 T
RIWIAL LAY PRSP MNE T ARMBEABRAZ MRS, TR EZ 0 E R,
e R IR

W& TR S8 s | i 5 0 55 J5t I 3 Al i) BB e 91 A 18 5, G SIS S
KU, NETARARRENIIRE, A ERRNEm, Wi, o DIEEYL A b R &
Az S PP RWY, & RSN T R A BRER 81 A S O R AR A, RN RS B
sk B S R E e R TE ER, A BIORE MR N E T LLSE A R B & R
FHER P2 LR RIEY], W& T 5N FEEX WA & EBUE, e
TE B 5 4 7 2 A 32 DR T g B 1) 2 1 BT 5 0 A W I S

=. BERER

BEER KA (jumping gene) M FR N 3hE K (movable gene) %% E: T (transpo-
son) . B AT LAY B R FE R4 I A — A B 5 B8 B R — SR e B AR B ) — SR G B IR 1Y
—LE . XL R R AR W R 2 b ) — SE 4R Bk DNA SRS, HRKEAR SRR, P 6mid
A—BEZITH .

Bk R L P i L o 56 [l 20 B2 K MeClintock T 20 40 40 AEAATE KRR BUAY, 4
Fr A HE R (controlling gene) o M FEMFFT K K M AR f 38t 4% I 11 5 21 E KRR B 25 28
WML, TREM T —MBUL, A b — b 45 5 R TR K Y A T B sl i A R
MG A AT 5, X b i BE PR AT U4 A oK G iR il A R i BEH b, JFE R
FEDR A RRE M, T T KORE €8, K A A A o (EL 3K ol R R 4 A B 7 s R T b B s, L
PRl AW E B RSy TR 3, T LA B KORL (Y B 6 B R, s o R R TR A AL K
AR Z 5 R 3 24 I [] P SCRT AR SR N R, O I Rl o i X B D BB 25 WR 2

WRETAEARY R R, A T A B — s Sk [R5 R E
OFEFE T B W ¥ A 20 ~ 40bp By K ¥ 52 7] B & JF %)) (terminal inverted repetitive se-
quence, TIR), BJ—AR¥sRE5] 4K AGCT, R4 % — DK FS]H TCCGA, i i

<11 -



