il & i 1% =2

(B=hR)

Rz wE

www.sciencep.com

G ‘
Y
P Eﬂﬂ"éﬁzﬁif.



PR F L H
A 3 1 oF
(BE=hR)

BiLE R

4 5 % BB



mE®

A EBREBEENBZ —, 1981 SRS —RR. 1987 SEMR. A4
NI

BRI AT TR LR ERIe T R, T CBENY
IR T AR, T CESERFISEET T —ENNEFARX
SO R R T SRR N R LR MR
LIS . HARER A FESER, AR B EE. THRASIEN
TERCCRROK B B AR R AT BERY B R R
“HUEMENASE T UL AR IR R SRR AR T -

A B REN BN R IEF O ER RN R AR TR SRk |, Rk
F X - SR . e AT LU R BRI PR L BRAR B
Bl sy TEE . BEYE L SR TR AR A R
N

BB ERES B (CIP)RE
WS ER F — 3. —Jtgl: BREERGHE, 2007

BRI A1)
ISBN 978-7-03-015597-9

L - L% TN #Ub#ifsd 1V.Q933

rh KRS 1 548 CIP B84 7(2005)%3 051670 7
T, Bup L #H ox & e oo &
AR, A BH/AAER S RES/HBRT: £ &

4 g & BB W
Jb s R AL S 16 5
HEBSEY: 100717
http://www.sciencep.com

¥ & W # 7 HiRl
FHE R4 5 20 R ] 1
¥R AT SHBERLEH
*
1981 7T A% - B A&, 787x1092 1/16
1987 7 A% . kW HIFK: 301/4
200741 A% = B T 686000
2007 %1 ARG EN¥: 1—3000
EM: 7500 T

(A EE T )R, TR 79T G



(RN 75

(BB FEA) B TRE “B#EER. 1978 4, fEPEBHEES LA
b, SRFENERS U, BHTRERN, KENE—HREHRET—oE
B R SO IR N 2 — WM BRI AN £ 405X — B3RS £514, LUt
ARSI ART A L BUR . BTRCE IS RO A B . R M 2, AN
BROARFN L AR R RNTE SR, B A%k

AABHIE— AR 1981 AR BRI (APt . BHR)E
B2 EITHIR, ENEE L 27000 . BHEE, K HEMEECIH AL —FWHE IR
ASERMR) CRABES) (b, THDF 1985 i, HIkEBEHRRER 9 EsE¥
MEHENE" . RAMFE A G EE MR LIRS (YRGS . A4 1993
FHEEESREAR ERSETR. AABFHLZ SR TERP . XRR,
BB BREEAE IS SRS B IIRE R (RAREEL) . (HPSF#tiEE) . (K
Btfes) . CEWAERGRES) 4 Do, ZRIEEFRIE. 44 A N6 1Ak
ERHERESN (D TRIZY) . ERhERIEN GRREEER) B R, REE
BetEHmE gte) | BREER LR GEYBEMREEGIER) | BT R4
EH (GEtstfer) . UUBAHESNBREE LY h RS A S EEES, HEEX
BEE RN (TIG BEmAIER) . & FRHILRNEAE REG+ R0 (st
F)HARREBEESN GREFHE) | NRABIR TR AW FBEF) B0,
MERERERN CPRABKBRES) | BRERRABR L 5N GERA%), DX
BAF . KT MERREEREN (UEDREY) BMES, BANBT KA
Zhr, FREMRE, FFEHE SR BB E A BT R B R IR A1

i RS R AKX S E R T | R E 5 — R H 2 AR M, R
BHAE A bl of TR R MR R Rt K i, 3R AR BB 1 R B

75t
é?m/ 4&/;7



RS

A BB - AMAEYREFEE 2 D. G. Catcheside Fr | 1951 415 [F it
] The Genetics of Micro-organisms, Bstg R4 32 F4 200 T . 1956 & &4 BiRe
LI, M KsfEFailNFE, BEEMFHRTOR, 25, EENENERITR
AR FR BT ET 1962 F4R/5 T (UEYREEEM) —3, BT 1981 4
AR CRIREEFAR) MEEUE N (EYSEF) . 1987 g
B, @5 X&NT 19%, BEBITCALRNER.

Catcheside 7EETE -TiMF &, ARG EEE R E P EEE
SET RS A FRR B AR A YRS, MEETRAETS SR,
B PR R G2 B AR R M THRE R LR B, XSS RIKRE B, AR
W TR SR BT LR A T2 T IR TE S RN B FAEMF EE T

XA, ARRNE ETEABEEM T =S E: O $8EM PR
B9, FNERENMEYRIEEAFARWAER, KR, &K, &K, &8, 5
ey, EFRanEHEA . FEd . A SR mdn AR R
FIRESHY R SR T8 WA ED KB . b SEHAT B 58 A A R Y
TR EI R P ey XS 2 R R, ARSI R P EITNE Y H
it B RSk SR IhBE T Z 2R B @ R AT REM A Il e # 0ot Pl “ ¥
7 RIRXSAMIEE LT A— VIS S s A WA, . ik, F
B9, DNA BBBE . MAaRi . RS RE, EMEst. ARG HEEYT
BB T BUS 5IA F T XM h st se, Wi e iR _ME Y e s h iR %
FENIRE; O MAEYRERAYHR. BRA¥MRES FREFTH— DXt
KA ANEEFNERRCZLBUE TEERE, e R gg A
ERAPRBUSH X BRG], DRIX 7 1 B 5T LS B AR A2 B AL

ABFAHNBNAELTME, EEFEMARSHEYMEEREMELR, LR
T s AR AR, TR T . E_SMNARCE B IR
e, FRLIGM 7. B8 “RIENYRER" XBTNBEHFAE T “Hig” .
HAPRTEES & “HE” MERKIEEMER . ¥ 18, EMFRWE+E. ETHEBH
OB NS, FEWRMEINRE SRR SMER, LR iR T 5
B TEMER TR, BA FRIFER, REE -SOEMBSAITIENR
TNES AR A G HE SC BT BB 9T BRSR (R 7R B2 8t 7 M S LR 1T, IR B e i), 18
CAWERHMRA E&, MEFsH =S Gt —8EA TR,

BT FERETANEEARSMERBR, FrEGENRRBEIA B ENE
B2 iR, RN EESB0RRE N YRTMAE I e F i — B B R ), M
g R R RN, T HR SR T YRR EEACE . & AT LA 1%
e BEEF R B, BRE ZHPIIT RAAR ik, LR EER TR,

LI ) 1 I



KRB, JERBEALET .

ERHE A BOA - SEHZAL, SFEECREMES], B2 M FES
BARRE, P XAEEmMERCAE, BROBBISh, 5% —RR 5 A SRR R
H B SCHR

EERBEFEFEOH L. FHAL. BB EREEARY, AROART I
AR FEFAE B LGP RMORE . BHRRMFHGEILACEIRNEY, A,
A, WITAURE TSI, WEEM T ALESHETE, FEX—EHMEU
HHEHS S TH BT EEIEE. HREALZEBIEERIE,

BARE
2006



5 IHTS

(AR L) T 1981 SEHARLOR . AU BRKARITEEREM . R TREEFit
REABHER, FEREZENERAEELRPRAWARZLL, e T TOE
MBI, TERSE AR AR

X —RREA GRS T AN, RAELZRHITHT 7. W BRKOTIE. N5
R AR 2 “RERRNER" —8; MWRSHE “ROKIMNRET —Ed ik
TR HAbM ST, WS TG IER AN, BB LS HwHT T8
B xR AT AT TITIE.

AN, B BRRER, U7 RS RE T B, BALENER X, [
B /e T B RN XCTFRERZHN A TR T S8B .

Bsct R, EEBITZ RN, THFRRHE, REET-2eKk, E4
WA Z AR, BUFIEERIE.

% &
1985 4 4 H



G T

EESXA BN, MECRE T EAER, BAERERBEETRHABTHE
WREFRD FREFTARABTRELHLE, RNEXEMEDTRNABTHESE
BALLH], MTESEE X T MR EFA LR SmE T#; HREREN BRIRIF
i, BEARTI TAEMIRERRIE, BABBIBRA AR, VRRES; BF. EBM LE
REKNERFTENNEA —ELHLE) . EABREMTEELMMNE, BAEAH
EERMENER BRI, MEMS5LERR, EXFREEZRER T BRI,

EENLHE, 2 H—REMBERTHRESE ., EEAFREFITZA. XHH
WIRRA = OMBREMBIRITERD, BEWREENEMPRILTEERFREH
RAR; QNEIMESBRERY, A BEEHFEE, ET¥T; ORRFEHY.
YRGB EFDIRRMRIITIRE), ATR7E 20 40 40 AR RER ML MR %
HEHRY, RENBIRAEEEENLE,

AHo+E, BEANFRENABNAE, F-EHLFREATE: F_ME=
EXERFINEN; BREWEMTENRBERCEEGEE S, TRAEAS S
Kok, HRAFBHAJLENNE, TLUMBEARBER—AHEH, Wb TE
RARMERHAERY TENAEAEUREAL T, MEAE-EFHRNEEA IR
Z5s

KRFXWRAFIA, FHRATFHENE, BIRGIHEREERMERF B,

RFEERKE, UERERA—ERBRLLH, AAGIREFRIRZL, &
REMIELE.

% &
1978 £ 8 H

Vil -



(RARBEEAE) F

E=ERNEE
ERREE
F—RRATE
&
BB EEID oo e 3
%_‘-ﬁ A B G R R BRI EE v 3
— Eﬁij]_‘l‘]a’mjﬂg%jﬂ,plﬁﬁ ..................................................................................... 3
o R T T ST B AR e 4
T AP T BE R T e e e 5
BN M MR R SRR BRI oo, 6
— . HH ATERERIE TR E R AT I AT S —— M RAR SV BRA ~ 6
T B — B TR T LT IORDR HUERRPE s 8
= BB ST I B S S IR RO B RS0 R R e 9
B AT BRI R RLED o 10
— . A DNA BB ERIIKIE e 10
T TBBEUBIEAGER - evevr e s 13
BN BB TR BITEAEARZS - orererererrrems s 16
— _ DNA TE BB AP RIFETEIRA o 17
.. DNA ZEJEBH DI PARITETELRZS e 19
EEY PRI FE e s 20
e PR EE v s 20
o T T e 21
S ceveeeer e e 24
BRI TLR +vvevevereereseess et s 25
TR BLIIRIE oo s 26
B R FIELI S oo 26
e BRI HETR evnree e 26
. g@ﬁ% ................................................................................................................... 30
BT RERIARBYFIBL - ovveeeerer e e 1)
| UGBS R RN B B TEAE TCIE - ovreeeemermes s s 12
. ﬁ‘é}j;&%ﬂg[)jﬂ%%'f’ﬁy$ﬁﬁz ........................................................................... 37
= BRI R R R A B AR IE e 40



Pg . *ﬁé}jﬁg‘éﬂ{ﬁ%%%ﬁ ........................................................................................... 41

F . PG R ARTY G [E] A ZEAR crereeeeeseess et 41
25 PR R AT E T AL B AL H TR oo 42
+ . FiEhtE AR DNA 3 FE—HEE M BIGEHBUBRIEER e 43
BEEAT ARARHLI] e 43
e BRELIEEBL e 43
- ﬁﬁ% ........................................................................................................................... 54
T YRS e s 56
ETFT  GEABHYIE R AT -ovvvereesrrommssemm s e 57
e ST DNA 43 FRiooereeerresssesossssssosmssmsms s 58
T DNA FH B - veerreerr et 59
T BREEPR RGN --vveeererreeseemsere s 63
DU . B R M erreersereem oo 64
o GRS TNZEARTE cevvreevrsseeessenmisseeas s 65
EETHT EIRRABHLE] ooveerereeesoesssse st 65
e RS BB FITRIEIG YL ooveereerss oo 65
A A BT A GO RBAE R - rrrreeeee e s 66
= EABRFIIR L ZEURE «-oveerevereereossesssses st 66
%7\—:?5‘ ﬁﬁ%]ﬁﬂgﬁmu ................................................................................................... 69
e FVE IR FTHAERR - ovoveeeromeseerrmseen s s 69
= . Ames B FIA-FEGIRBLIYTR - oevververremmrirmsmemssss s s 70
EE AT BRETB TR -eevrersseeroemssosersem st 72
e BRI TR TR ---reeverreeeee e s 73
= A BB B TEREBE [ --ovevreereemsseeremsss e 76
g e o = s 79
e FTIP AR T oereree e s 79
=y 80
B Tt R 81
BRHL LR -vverereeess e 83
HTHE ERTUIE o 84
B A MIBAE RIS o orrereereemmms s 84
vt L P~ e L Ga 7B U e R R 85
e B HED PG BB ZEAPHT -rvvvverereermsssessssss s s 85
= AEIFUEHES DA AU TR SR APAT -oerrereeresesessssemsss st 94
BN FHFFRIHIB AT +oorveeeerersssss s 96
— %%%E‘Egﬂ%ﬁ%ﬁﬁ}z% ............. S PP PP PP PR 96
T A A LRI AT --ooree e s 100
WY BB MR TR S APHT oo 108
B T N5 O 108



T TABRBUTE R e 110

— ﬁiﬂﬂf@i}ﬁ*ﬂ%{%ﬁiﬂﬁ ......................................................................................... 111
BEHY R BRI AL ZEAIHT v e 117
e REBFIEL T -oreeeerr oo 117
T AT RB AL L e e 118
BEONTT BEAE e 120
| BB ISR AR T e 120
T BRI BRI RIEE B o oveeeee e e 122
I EBAL G BB B AT e e 125
BT G 126
e ETARTET ] oeeereeessems e i 127
T RBRPEEE G 136
T SRR B e 139
FAT ARG R AT o 141
BT TEZHAUE] oo 143
BT ZEATTTR overeeesrees e 147
— . BB R A HIZE AT TR oo 147
T RN AR BB A BT BT e s 148
T B AR T R oo 149
SR coeeerereee et s 149
BRI IR v vve e s 153
PIE  FEFEFRICIEME oo o 155
B JETBUREIIERIRRIE oo e 155
AR T RIER BT AP ES BRI - rveoveeerre oo 155
T BT AR BTHLBRG Y - erveeeeseromeesem e 158
= IR TT I PR RE L BRI +vvoeeevrrreeserr st 161
PU. RIS — MR FITEBR IR IE - vvveeerer e 162
B AR RGP IR v 164
e QBRI E B TR, -oveeveeeeenrse et 164
T AR e 167
T TR o 168
PO BRI cooeereer et 172
Ji o TR +eveeree e 175
5 BEREP TP coeereer e 188
BTV B LRI 194
B A 198
;E%;‘Cﬁk ............................................................................................................................. 198
SIFEE  LERGIERE oo 200
BN AN BEB BB oo e 200



— %%R[}ﬁ@ ............................................................................................................. 200

T =R — R BRI I IE oo 203
B AT MR TR ELRIEE oveeeees e 205
e EL MBS FONT L TR 7 oeeeeeereerees e 205
T NI BRI v 210
U5 PR A RN BRI oo 213
gﬁ;:“:‘ﬁ,‘ %Bﬂﬁ’)*ﬁ%%*’@ﬁﬁ ......................................................................................... 217
o BHEABEI ceeeeer e 217
T AP T B e 219
%m,ﬁ %[E]*ﬂ%ﬂfﬁﬂ@?ﬁmﬂﬁ@ﬁ%*@%@mﬁ .................................................... 224
A BRI R oo s 297
e BT IE B AT ELAEF --oeeeee e s 228
T AV BRI FAILE -eeererrer s 229
= %f\?%@ﬂ’]*ﬁﬁ_f/ﬁﬁq ............................................................................................. 236
DO . R A T B B0 [T - vvvereeeseememe s 237
R IR BRI BB coroeereemee e s 239
e ETEMEI TR S B BEFE SBYER e 939
L ETEMER TRE S RBEFS T ooveerereerserem e 241
T RTE MR RER D e 242
S BT et 243
BRI oee oo e 248
FCEE  YGEREEIE oo 249
T e T R 249
e T BRER eeereeee e 250
B 7 ;.5 954
T LG T oo 255
LU % Y| O B 256
F: e ] ?L%&%%ﬁﬁ%ﬂﬁa ..................................................................................... 260
B a1 TE - 5 bk R 261
= TEESRIFITE ST --voerer oo 262
R - T RS 268
IR = - o i 269
] BIHIRRE ] ovoeee oo s 270
BEPUAT BRI To reemeseseeesessoneesssss e 272
R TR veveneemsneses et s 276
BN ELAZ A I BG BRI - oererrreom s s 278
R RN T ST G o7 K= - RSN ER SN 281
S - evererseees e 287
BRI RLHK --veveeeeeeee e e 289



T B

WD TR Y EIBAE IR oo s 292
M A I KB S ZEIIEEY oeeeererres et 202
— | BUBEBEEEAR T4 BT AE SRR oo seeress e 292
T TR I A BB SR IIET - evreereeeer oo s 302
BT RIS A MBI AB SRR e 312
— | PR AL SR IIEIT - 312
T ARSI AR AL S IIFTE -reeereerereer e 318
T BB R BB B ARIEGE oo 321
B BURHAE IR AGZERITIT e 323
U L IRAF IR AL SEIIITT e e e 323
T T TR EIIIY e 329
WIS A E R I S SR RIST oo 330
e AR ATHIGE A e 331
T B o 33§
BEHY EEEAL Y MR BB G ZEIIEIL e 338
e EE MR TR IR ERLR v 338
T BRI e 340
%ﬁ*ﬁ Yﬁﬁ‘éﬁﬁ?ﬁ%ﬁ@ﬁ%#ﬁfﬁ ............................................................................. 341
BB ZE R coeeeree e 342
T A VE SR A R AL ERE] e 344
BT LR - eeeeeeee e 346
WNE  ERMTHEERIRIESEIIET e 347
#H—3 DNA BB B oo 347
e R ILALF DNA B BIR Lo oeveeererremsemom s 347
. BEnEILERS 5 DNA BHIHR T oo 351
. B{k DNA E%’JE@{%E ........................................................................................... 352

B AT JWFLEL IR RE -vereseeere e s 353
B L AT 354
T SIOS FLIIT veeesee e 356
BTN R TRBIIB AL TP -oeereeeeessssressssssessss st 359
B N 2 R S 359
= B B PR HIIBRE R APA -evverssevmmsmmemmss s e 362
= FEEFE T ANETE BRI +orvereereeee e 365
BEPUHT  fZ BB cooerereessmsees oo 365
e LAY BB TS ZRIBEHEYL -oreveerseessemmms e 366
-, ﬁﬁg;@@g% ......................................................................................................... 368
BRI AP EAG LR oo reems e s s 372



e ATHE A BTG e s 372

S BB BB AL R e 377
AN AU AMEBI BB ETE ] e e 382
e AT T BB e s 382
= MR AN AL BT ] oo 385
oz T 389
BB BRI FLRES ooeerressse oo 391
B A (AR A RIGR e 39]
e PRI T T SR +oveveree e 392
T TR R e 396
o = e L A L e R TR 399
A BB A AR AT AT oo 399
e R AT —— R L S U AR -+vvvvereeeremmess s 399
_\%K@Fﬂ%——ﬁﬁxﬁM?mﬁﬁﬁiﬁ%E%% ................................. 400
= R B S SR I BB ANEE B e 401
D 77 2 T = g 8 [ = SPNE - 4o EiRam U 5 Vet 7/ IR 401
. R —— B SO SE UM B A BLAG AL ooveeverseremssenermssssss s 402
7N, lﬁﬁl‘jﬂ?ﬁ%—_4\§§%ﬁﬁéﬁl% ................................................................. 402
A A MBS SRR IT oo 404
B I AT G N 1 T 404
. BEAZE SBURPLRIFIPUZGHE e 405
=, ﬁ&%%@zﬁ?%ﬁii%ﬁﬁﬁ%k ............................................................. 406
BB SRR - eveeeeees e 407
BB HEAL oo 418
%_ﬂ—lﬁj ﬁzﬁ:‘%ﬁdﬁ ......................................................................................................... 418
B = AT oo 420
BTN AP MRB I B BTGB orereveerersemissss s 422
B L AN 7r o O AR 422
BB R AREUTEAL, - vvereeeeeese e 425
R 2Ry ol g s N B | 427
DU . BURE AR R -ooveveeeseeeseems s 430
AR ¢E$ﬂﬂ§i§bk%3—*F]2;$¥ftﬂﬁé§3§ ..................................................................... 432
o T R e 432
T 3 L o L | A 434
o RETEET R G AL oo e 436
DO . BEEEH B AL, -eeeessoseosss s s 439
Fi o R RIS EMIHEAL oot e 441
e 2 e L1 oE 2 = 3 T AR 443
BN A K FHRBIAEPIBEL o 444

« Xiv -+



e FTFED Y HB I -+ vvveeerrrmees ettt et et 444

o B AT I e 445
ZL B S BRACBHR IS B H B - v eerverereeree sttt s 447
DO BT RTBYHE B -oreerrerrreremresseee ettt ettt 449
BRIETLRR -+ vvevrvermeresrrsresssisst ettt bt ettt st s e 450
G| e e e e e e e e et b e ra e s bt e e rnas 451

XV *









