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911 HmEMNFEELEH

mE (virus) 2—XHBEME. SHEREEREN. FHEAFTERN
v RN AT E R ER T FIRESKEIFEEF RFEFRZEMRIE
ifiake )

RENESEHREEE FEMBEA A AN ZEZ]

mENT (FR) : RANEFRENHRESNME

BREN T E—MEIEZERASE B #H IR — N 2w S B

, EAFERXNNMEERKR, BASHERAELIO~ 300 nmz 8. EFEEZH
ZiE, BEAXESH

IR : MR ETE®E (fobacco mosaic virus, TMV) =

BkFZ . anBRY%mE ( adenovirus) %

TR ELIK . AARE B AN TR B F (AR 1 el 2 . KBRS I = 4 Y Ba BY
ﬂ:gn:..\o (.9_1)




@ Ait» g

wuhan university

GEAi BN

> HBERBRAKTE (capsid) FLT
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> g+ G (F24K5%)
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BEREELXERETA:
& 1A (bacteriophage S¢phage) : HERE. EEFENELXHFE
fEYmE (plantvirus ): BERSFEY). ZERXFEREVNRE
fRE: RRESHMEENIRS
ERESERBENEWRBE M, IRIERSEREBENSENL. L
EHIZEMRNA, IESEAREMSHREEFIRENFFS, EXRLEALL
E R OFHIEE
Wik (ds) DNATREEEFEAR
Bk (ss) DNATREEEA
IF§% (+) RNARSEEA
’ﬁi%ﬁ (-) RNA%&%IQH
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£9-1 mMENHEEELN

e . BRALRT( )
5 1 ) 24 5 B REeER  RARKE/pm W bp
B2 sRNA 0 <0.2 <400
A
T4 dsDNA L 54.0 16890
A dsDNA /0 17.3 48 500
™ dsDNA L 12.5 39940
®X174 sDNA 0 1.8 5386
MS2 ssRNA L 1.0 3570
s &
L W X 4% # ( potato virus X, PVX) =RNA L 2.9 8 670
1§ 4 76 v14% # ( 1obacco mosaic virus, TMV) sRNA L 2.1 6 300
sheys &
205 4% % ( hezpes virus ) dsDNA L 53.0 159000
4R 4% # ( coronavirus ) «RNA M 10.0 30000
L:‘;ﬁﬁ#( A sRNA L 3.4 10300
::: ‘fﬁfm“w N Byt ssRNA M 3.20 9 700
80 8 82 4% 3 ( polio virus) sRNA L 2.6 7 800
Z BT 2 4% # ( hepatitis B virus, HBV ) dsDNA 0 1.1 3200

fH: == WY ds = TUHE,

2 LAARDAK O FRSAK, M: XERATILTAR,

. RAKKEMKREHAMERI000 bp=1 pn=2x10° (Mo FEMR),
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Figure 16.1 Overview: the reproductive cycles of
retroviruses and retroposons involve alternation of
reverse transcription from RNA to DNA with
transcription from DNA to RNA. Only retroviruses can
generate infectious particles. Retroposons are
confined to an intracellular cycle.
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Figure 16,3 The ‘genes’ of the retrovirus are expressed as polyproteins that are processed into individual products.
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MA = matrix (located between nucleocapsid and viral envelope)
CA = capsid (major structural compaonent)
NC = nucleocapsid (packaging the dimer of ANA)

PR = protease (cleaves Gag-Pol and Env)
RT = reverse transcriptase {synthesizes DNA)
IN = integrase (integrates provirus DNA into genome)

SU = surface protein (spikes on virion that interact with host)
TM = transmembrane (mediates virus-host fusion)
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9.2.1 IRBE{ARIIEIE
(1) ZUMERREE{R (virulent phage) RYIE3E:
RRTE T WA ERBEARBER N, EfEEHpaZEE.
B e i virulen thiages uch 8e7F2 62 T4

@ Attachment of phage to
E. coli and injection of

> I]& Bf‘j- ' phage chromosome

© Release of progeny ] -
phages by lysis of P @ Breakdown of bacterial

> = bacterial wall chromosome by
b & LR phage-specific enzyme
‘ J==~—=————— T Bacterial (host) A ___

Phage \ chromosome

> HFE % chromosome

Host E. coli cell

4
LS

Phage
chromosome

H A B \
> __CI:% - }ﬁ Bacterial chromosome

totally broken down

e G (S /

chromosomes

Phage heads
[ being assembled Phage sheath
progeny phag and base plate

particles SEERERE v /
: ~ ) ©® Replication of phage
chromosome using

@ Expression of phage genes to bacterial materials
produce phage structural and phage enzymes
components
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(2) IRFERE R IE5E

HEEHARMEE
El] Uﬁ {éfﬂ Iﬁ'l)_ /é, A phages ) A phages

Life cycle of a temperate phage, such as A. When a temperate phage infects a cell, the phage may §
through either the lytic or lysogenic cycle.

Release of progeny Assembly of progeny

Lytic cycle '
/\Ujih - EIJﬁT-' =
7T AFR IR }] H
A chromosome Breakdown
Phage DNA replication of host DNA

(lytic cycle) L D
| response

Hos‘t DNA Replucated A

chromosomes

ﬂ: )—H H Enters lytic
n : cycle
> Lysogenic Establishment ——
response of lysogeny
( l SO en i C C C I e ) Integration of A chromosome Excision of A
y 9 y into host chromosome chromosome

Induction

Multiple divisions
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(1) FHHIERETE
EREFRHET, SHRERTRHIL.

@ BEHUERRT (temperature sensitive mutation, ts) , Br4ERILRE
FREERANEREZIWSEEARRBEEHEITEE, MABRRTE, BEE
30C OFFI&EM) BB HITEE, BE40~42C (RHFIFZEH) REEE
B, PEEFAIEEDE; MR BURRTRAERKEE THMEE.

@ #0HIE T BT (suppressor sensitive mutation, sus) , sus RE
HSEREFEREZENHFEFER TERIEZEF, EAMENERENERL, TeERK
STEEREMAEBEHNEBR. wHsusRET MR AT RE—FHHEHHS
E & (suppressor, su™) CFAI&EMH) HBEERMEEEFR, BERES
— MU BIHIERE (su™) PREIFEH) WEEER, TeE~FEFRK. HER
Pk B A X AR AT = P ERRE = T

r‘w “‘vcﬂ-v" -

Kt
I |:I_:|
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£9-2 FEBEMS sus REWH KR RE
| fi 2 B
WL AT

- + + +
su su” amb su” och su” op

B Ay
sus amb

sus och

sus op

“HTEETAR,C - Rk TR

RIFATEET—MHMNFIEERNEEFRVIERIEYE, ATFsusEES

73K IRIAXRE (amber, amb) . #AHXRZE (ochre, och) M BERE
Copal, op) , EfENAIZERTAUAG. UAA FIUGA (529-2)



ALY

R F AR REE, MMATXERTF, EEAREMNELE
5. XEFLFE:

UAG ( amber ¥EIAHE!)
UAA (ochre #AZHE)
UGA (opal ZLHE)

WKL LR R — BB B FRET AR IEFRL T, ZIREEKRE
tefESET, MM{EZRBTRMAEEE. XMREMATLNEE., ZFHT
NRTHEFRMRILRE, BRAFHENMATXINGEIER (sut)

Xt sysIR TR 7 Fr AEH BHENAIFREREERIT~EEXK, 2B
HEERED, ARLEFEFLBA—MTENRELR, HLEERLEERFUE
EiRRI&IE . IRIARTHMBEIFZHIIFIER, SHEAREDNREELLARG LETERT

ER}
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B AR RN iR IR gy iV S 10T S8 vl A L U EERNEIECE 9

Hisut REAWEHRERERNAZERE LS TRE, HlanRo— 348

IEEAIHIEEs 3 HEUAGEIB T HBN T — MR EER, X 2EHRNATyr
EEMRERTH—RE, RNATYrERHREBTECUA, BiRZzH
MR A BB FUAUC. su3+ EHEIRNATYr& ER BBFCUG, BiR
FIRIABL FUAG, FENBEERTR AL, EVEHH R E AT AR R
I FRFAEA—MEENEEBRTIR HERL L, BAREERNELRY
R B4 BUH05% ~ 55% (F9— 3)
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(2) WEEMASHEEEENRTR

>X =

O EEREARETE XARTEFERBIEN. BERTEANZH
TRFBEE MG FTERENIREMERR/ N ERNEEDR ( plaque)
o 73N 2 T B B £ RRE 2 R R TE M B ISR Ay
Mok B B

e
I

——t—

@ EBEEXTEENRTE
E.coliB E.coliB/2

E.coli B+E.coli B/2
h+ == — 2217 BAN&E B B
h- + + 175 AP &k = B

e B A R R AR B, WNRZ IR AL A, B ReEREAREME
, MIZEEEARTE ESEE AR, FHI EHEARE WAL AFEE
El. REXERTBERHILN, TREMAIEEDE, {BHLRIETERS

HEEREHER, MAETFAHNEEPNAREAEEN. FAmEEEH
HRTAH AR ERHHARTR L —,
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Benzerff AU TARINIZR TR 2— AL RT B,

T4 rIzRT{E TR MAEIR R AR B AR IEE 4, BIIRIR
AEZEISR (rapid lysis mutant) , IXLEZERTS(RArZ Ar, FRArI
KRR, TAREARBZNMILUERKRBERTR, SalFRAr, i,
Mz, (LTT4REAEDNARNAEXE, X3HERTEHTEKR
BHTEAEEKR ENENAERTAEERX ] (F£9-4) .

£9-4 TAFERIMETRHXS
A [ K o o -1 pi L e Y

: 8 S /| NI R XE

rl W i Bt
rll JC g B B ( E0E)
rlll I i Bt
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9.3 MEEFRERERN

9. 3.1 BenzergyE 20 M|3E 5:

< E RS AL Fa A

(1) MEEARZFIZFMEARS
B BIEEA > RITE

FH PRI 25 25 AU Ik B A R

E—fEE M=, R

&R (mixed infection) Z XU (double
infection) —HEANZEEEE— A MNERER (BRI A
X (1INESA AL INELRF.

AL AT A TR B ARMEE

TH




A7
(2)E FEHHs i EE ——HE E AR =LA
(Intragenic recombination)
AR [FIB AN E Frk:

Gene A Gene A :
rfl mutation rll mutation :
Coinfection

Gene A

>< Rare crossover

=

C— e — C— S

Double mutant Wild-type

Gene A
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RN HEHEIEENNRENRZENESEEERE, EXHF
—NMRE/NFIXE, FEEHREMNIX1I0S, B
HEINRE, EYXFRAMEE T ENEW LS
Zlfy. rll RTLBRE R, EEcolitHIANREIFREIEMET
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19554 Benzer : MAEMEEIAIEE X S HLZEH

1, 7EFITARER (EE4EY) rll EEARTF

2. HEE coli B, FpilEERBIFNEEMR, E.coli BHHEZE
TSR .

3. WK, FE.coli KEHKE S BEIZERATER L

4, BN—LIEER>FERER10-8, BEE.coli B, HEI—LELR
EA>#FER1073, BRFE.coli K12 (1)

5. &7, WEREEEEE




INTRAGIUENIC MAPPING IN BACTERIOPIIAGES

r1o3 r10O4a 1. Isolate two different (noncomplaemeaenting) o/ phage

mutants, 1103 and r104
‘ - h

2. Mix the two phages tlogathar

3. Cointact £ coll B. A naw population of phageoes will be
madea. Thea £ coli B calla will evantually lyse.

£ coll 8«
y o FPhage

Phage production
and lysis

Nonrecombinant 4. Roisolate this Nnew population of phageaes. It will primarily
phago:s ‘—CG contain nonrecombinant phages, bhut it will ocoasionally
y contain iNntragoenia recombinants of wild-type and
double mutant phages (daepictad in white and Dlack
raspectively) The roisolated phage praparation can
‘ _Doubla contain savaral billlon phageoes por millliliter

_ rmutant

_— Wild-typea
phage

Q "'——‘ phage

Dilute to 109 ] K Diluta to 109 8. Taka somea of the phage praparation, dilute it
r:nru’:nnlrntior_x_,:«"' e ancantration araatly (109, and Iintact £ coll 8 Also, take some of the

phage praparation, dilute it somewhat (107, and infact
E coll K12(A\)

—~ FPhage
; £ coll K12(A)
Phage

6. Plate tha cells and obsarve the numbar of plaquas
The numbear of plaques obsorved rarm the £ coll B
INtaction providoens a moasura of the 1otal numbar of
phages in the population. The numbear of plagqueas
obsarvad from the £, coll IKT12(0) Infocltion provides a

measura of tha wild-typa phage produced by intragenic
reacombination

-7
s method of intragenic mapping in the ril reglon.




& Aif+ 4

»
uhan Uuniversity

BenzerF| A TARYA r 1T A [E]3EEA GNP+ FO 4 rl04

VRIS I T E
BEI#K, FRKIGEEBEEUNS

— I BIEMASITEBEA:

fEE.coli B EHRRY4HAEA

= B, Blr¥MrlE S RABATE
SRER, FIEERE TR,

rt7 + o+ pl0t e P00+ 4

#REE K, WML PIR AT R IRE A D
A— B RERT RETEK (1) BERPEER, EX

B, R+ + E

=B

HTFril NE

N2

=

i< ([E]9-3)

I RTRRZ EERHFrv riAgEK, FrIA

AL, BERENMEM+ + 8%, BEEERFH
2R+ + HBekL2, RALR:
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AR IR AR T BB I S H B L IR S -

_ 2xrl FEAIWE R AL

e s P A

BT 7EE.coli BFIRZAR R F R AIRE DR I5HR 2,
£ E.coli K12 (M)REE I AEFNEA SR EFE R
MR AL, B ALA E R INAT AR 9 :

_ 2xTEE coliK (2) £ Kl it

Rf
TEE.coliB_E A= K oW T P2
P T
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Aik2 .
iZ—i)”J.Eﬁviz*i#rﬂ%E 4HiMES ( recombination test )
EcUEEENARABERT FENZEXAR (E9-4)
RIBAT
BAME=2 (11X103) / 6.6 X10°
=3.3X10°6
=0.0000033 (—EAF7Z3.3)
EEERr+ZEHFRRINE, EriixTFhPHENELE
{I2275 20.01%, &/ HIEEE0.01% KX EANFRICIEIN S FHES
—— AR EE X R 7R BV R B —— i — AR RE A it
A AMBI AN r 1] 2T 2 B EHZEFEH0.0002% (2X 1/
106 = 2X 10~ ¢) . {BLBR EMMENH/NELZEH0.02% ,
BI0.021 N EE 8, BEBLXMNTXNMEMNEHERER ([£9-

wy

[




UBTARITEEEN A EARITEERS
EFEZ EMEEE, MMBenzer B LRI LA
ME—NEEABPARMRRIES, ERE
WMERNREIT A5 <c—, HELZE0. 00141 E

BRI, BMARMERRERBAEEE




© Ak

nnnnnnn ersnty

Bl  MEEAT4=1500 map units  (1.8x10%bp)
WRANrNEEFZE0.01% rRTF, NEKRETESR
0.02E LB FFo
5%/1T4 Genome: 0.02/1500=1.3X107°
T4 phage B: 1.8x10%bp
PR MR/ NEHES:
(1.3X1075) X (1.8x105) =2.4 bp
XEKRBenzer'siERE /R EREHT g HINAE 2N RE
MIRFEIEERN, ERAEMANIES MELES L MHE0AA,

FLAATHINAE SN DNAFSRIEFRE T IET 2z 18],
R : BEELE S AREXT

e RIEAL (unit of mutation)
thEHBEN  (unite of recombination)
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(3) ERE R E R

ZHIREFERES: ERZE—1MEAXRNEH
AL, BEEAARAEER; EER—1NEANRET
B, EFAFEEEINRTLE; ERR—1
~$%W%EF,5%E%—AﬁEM%Mﬁ%O
Bl: EERE—1EH, REMIgE=M— BB,
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MRIZEZEREMZ: Gene (Cistron) is the segment
of DNA involved in producing a polypeptide Chain; it
includes regions proceeding and following the coding
region (leader and trailer) as well as intervening
sequences (introns) between individual coding segments

(exons),
BERRNBPRIAL EFLH, ERRNIPAIALEE /DRI
— L B E A sRIB A #ENIE, 2rRNA, tRNAZE;

jlie

LE BT 45 5% SR 4 #81E @0 Structural genes¥F.
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9.3.2 T2 RELBAWAIMRZEEE
19404 Alfred Hershey & R.Rotman %I}
T2mAEERAEMEFEER: BEERES (rm3r)
B\ £ e (h=8¢h*)
— A T2@%: EEE hr—
F—1MT2m% : EFE h™ r+
r—: BERESKRETE, RESE, mEANBAEFREEEDE
r': BRERESATFER, REAHSEFIRSEN/NEEDE
h*: BEfBAZ Ecoli BRAR, THEARRE. coliB/2R%
h=: BEEERTR, BEAEAZE coliBRAWEEAZ EcoliB/2ME
ith* r=F0h— r+3£B2E coli BETh* r— X h™ r+

h* r+
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AR R E AN RTERE FRE, TH3SR, .
s r B, BAT o X b rt RBHRIRERNT

RI-5 h'r,” xh'r," ERMMBEREAME(r; REFEMN r EH)

i P B R A %
LA W4 (L
h'r” | S h'r'® h™r
h*r,” xh-r,® 34.0 2.0 12. 0 12.0 24/100 = 24%
hor" ki 32.0 56.0 5.9 6.4 12. 3/100. 3 = 12. 3%
h*r.” xh°r,"* 39.0 59. 0 0.7 0.9 1.6/99.6 = 1. 6%

SBIGEHEFEENAME, Bt EEEAE, K%
{E R BB TR

Eﬁ:{{ﬁflt{:(h’r‘)i'(h r )
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TNATHE] HERYE

BHFA3IINI
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E 1A
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AT HEEREASIR EfRIGF, RIEREREr,. r.khk
HE=r hr&Zhr, ryo jjlttFF"T’El’ Mot X1t r-#%38, AT
SEREBESr—hERESEEE:, BRI RN LT r Kr 2 (8]

, FRLAHESIRFE R =r. hr, [E9-7 (&) 1 . ZFr fEnHIHi—
Jﬂ. eI B R Eifr,? FAT2EE AR E 5 E IR
[E9-7 (b) 1, ERLARMEREBZIEFHHY,

B9 -7 T2 i) i
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933 )N IEEAHNERELEEIEE
Kaiser 1955F HBi#1TT A BEMARERIEEIKL.
ftb F £ MR R GT AL IR 1S 25 IR ISR A -
s R /NREH
miZ: /) ERE BT
¢ & T2 B=HIEEDE
co; B R R—PIFZINE K ERDER7E = HONE T BT
co, %&: tbco; EIREFER P RIMNEEDE
Kaiserfls co,miX + + + &, XEBEKBE8MAER., mEREE
ik, SZEAEIAE, FAES5EARBNASTERNGKP R
k. 8N RBPHBEHFLOMAMMLEMENZIRNGR, MERSHIH
FREALR, HEARNABZHAER, ERESIIEERTTAHNTRI—6,




I-6 AEREsco,mix + + +IFTERESH

I P X oy S ) %

MBEZ B RBI AT H, X3P EEBNRFRLZES — co;—mi
s5co; HEENA3.83 cM ;
co, Smiz 8N A6.21 cM ;
EABRAIRAFE, sSmizialryE BN 7
8.32+ 2X 0.86= 10.04
3N EERIEEE: M cor i
"7 3.83 "‘ 6.21. —>|
}47 8.32 + 2x0.86= 10.04 B —




DAk T34 T4 3= ﬂE’J_,\“J'Jx’ﬂ’EI

KB =aMEE, EEREERAP R FITEREEN
FITAEERBI PR fa R BERE. col i s

—PMm&BR:mr tu UPEEHE. RIRBE ERSEH)
— NERAFXINMEREE2ETER (++1+) W,

FTI9-7 TA I mriux + + +=SNMTLER

2

m r r—uu m tu

IgE 3 B % | o B )

3467 33. *>(
9.6
3729 36

).

. n 520
P 7 i 7Y
474

. " 853 8.2
P22 i 7Y 1 17. ¢

9()5 (). }

162 1.6
A AE 6 7Y >3.3
e 172 1.7

10 342
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RIELERZGER, FAIREXITERRIRERE:

= RN FriSsHIREBEE AT M 2R, BEANRS. F*
ABEEHATEENERPRIIL.

BT B E Y AR S R R = SO R R B AR R IR AN
ENATREAFI, BERRmEERZIE L& ANEY:

OEEEARERZR, BNFRXFRETREEAYIE S STHEER
RTBRAMAEMNSMAREEANBENHE. NERERBASE
ABBRYFEMNEL=10: 1, M7EFHFROWBEAEESZTB
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@ MEEFRERER LS EEEFFIDNAESILIE, &
ItE BB & BB A & P A LUS B 5 AR B A N 22 4B B B
Q@ EEEAPAEEREB Z 8 A AL E IR iR
@ TERREE 7 o 25 A E LH AT AR S T8 F 4R R ARET 8] /Y
REK T 8 70
AR E AR 2R, NMIZER
@ #=HBHEAEREFERERNE.
@ = A E EHIFELE RIS
REEHXANERZHERESRMG THITHRI, FRSEXR

RZ g A TLHIEREERE
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9.4. 1 B MNWEE SN/ F

B EAMER IR - ANRTR R A FELE—THET,
AT AEX RV EF E R EE N ERMEmEREESHRMER.

BE4MUIE (complementation tests) 4 :

Lléw %:/l\jtgiﬂjéﬁWHiE—/\éﬂﬂﬂ@m (ZfEREER
‘DEH, E*ﬂ']ﬂ%?i‘ﬁ“é%]%ﬁ%ﬁ!lf%1’6%252&5’9%%&%3%%%

BN 2R ERTERENINGEXR. ATAE

H[E

YT RE

BHAL, WAURITEAMNNLE . 1957 Benzer LA XBAHT B T4MR B 4
jﬂ‘?fﬂ & TE’H‘:’-L, EDNAST FIKF E, MRIRIE

N lr===l ]

FEEIES



© Aitx4  BenzerfUEFMKLE:
ORABNAEMr R R e[l ARr 11 BE] TR R (FLER)
E.coli K12 (1), Z&RAJLIE R4 HRIERME, EEAEERLE

5E, SlERE, BHRURKRIIAIRETE,

a) Complementation

Phage with ", coli “] Phage with
mutation in rIIA ¢ i mutation in rlIB

Defective '\ &l [ P ) Defective
A product B product
(nonfunctional) = (nonfunctional)

Functional Functional
B product A product

Progeny phage produced (lysis of host)

!

Plaques formed on
lawn of E. coli B
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QHrll AR R,

B RRLE coli K12
R

E)@P

R E A 11 BA YA 3
(1) =k, BT, FTEBH

b) No complementation

Phage with

mutation in »/IA

Defective
A product

(nonfunctional)

Functional
B product

. coli A Phage with

mutation in rIIA

Functional
B product

No progeny phage produced (no lysis of host)

!

No plaques formee
on lawn of E. coli B



Benzeri$rIl RETHIF51. r47Fr106 49 Bl B2 £ ME
E.coli KI2(A)Etk, TREFRIEEDRE, EATCNEI eSS,
SRR IR RCRA K BRIk, (7))

mMAFro1FrlI0O6KEINE & RXR A, TiL2INNHEFIE
=R AHFIEEREE.coli BEFRPEBEE L EEHE. (7 )

A% r47#rl06:8 & RRKER, R BEINVARFIRYER

T, #iETH E.coli B HIEEDE, MAERERIHZTIFA
FRIEEDE « (2 )
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NRECHEF BN A [B]F 52 ARSI RIS B SR FR A9
IR AL BRI . Benzeri@idizStiv & Foid i & A UM HY

RLH, BTRE—MKRT. £XErb1Frl06Fit 2RI
HFIE R R NHSE K EHRNE REE T, ARPAX AR H
—E A AEINRE EF 4, HBARXRPNREM S AAER—IN
RF; Mr47#rl06 RBEIRNAZIRIER T A sEE+D,

mAER ANHFINIER TAEEL, XA NRELL—E
FE R — iR F




B T4 r 1l 52742

Eooli K

* ' HE e 3k \ el H &k
:”ﬁ; :fIIi B r]IJ:!I :‘IiIf‘ll-El ﬁﬁ % E,\J ﬁ /l\gé g ﬁn % ﬁ\%u

SN
— 1 K

rllA rIlB rllA rIIB

UTFmAFReRE, XM

AT Q gﬂ%ﬁﬁ*ﬂ%&ﬁﬂkﬁ”;

WL A BE T ] — =
RN RERETALT—

rlla #IIB
@ Q ssntain b, NFIRR

% [ AR 1B

, WL A e T
Heoh R R K12() 1:3F§IJ o

rlla rllB
——+—H— AT L) F 3
——

i, —AHH 1A
Ay 1l BFEE,

K9—8  FRATME A 14 8] i) LA 55 ~
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g BAIRTEMNIRRATEIRAHFER, K
RHFIR BRI AR, XEANRELA (sites) B
BETE—£E (A—HRRF) . SEIRTRIAR. RAH
FIMEMATER, MRENEREN, ENELET R
eEE, CTFAEMES GE%a £ S

Uk e B 4MYRT 5 E =2 W tH[E) AU TH e B 1L ;

R tL BE 5 B MY R A E =2 BB Th BE 1AL
Benzeri& X #Hf— A EIZRE 2 (875 8 B 4MITh BE X FR A Iin &

¥ (cistron) , Bli={ERIThEE R LT =— IR F -

A cistron is a genetic region within which there is normally
no complementation between mutations. The cistron is
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9.4.2 OX174FEHEFLRITHY B #MMLE

OX17T4ABIT L FHBILRETR, 1Fx L3RR pi X thid
1T EANEE LUFR E AN B SRR R PR 55 - BT SR 2N BV 1 15

Lhae = EEIE = A ERY.

UNam9 5 am32[a] A 2 £9-8 OXI74 REPHENURLER
FEEEMNA~=ETK F S
, HE X R am8 ,am18 ,am30 ,am33 ,am35 ,am50 ,am86 15128
A[E—ln/x&FG6G, HIt aml4d ,am16 0chS 15915116 ,0ch1 ,och8 ,ochl |
HESH OX174K F B G b

i 74 iR
59"]%‘&’2:':% q) X1 74H’J39 Y ams ,amo ,amo

MEtRERESBET i T8
/\ ﬁ ’ am? ,amd2 JIs y,Is
; /8 JII}‘& % ( %‘(9_\8> N amN1 ,am23 ,am80 ,am90 , 154

~S -~
o . o A
. A aa e e . g =

am87 ,am88 ,am89 ,amH57 ,op6 ,0p9 ,tsh6 15 41D
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9.4.3 TAFHBILREL AR B # NN

FHHRTEZE
F1960FEH X ET4H 5y
= HoREY, XEEEHE
585 3% 1£ E£ [F] 4H R A TF-
=M LER, BidiX
LETAE E SR T R Al LA SR
A EEREEL B L=
TN EE
Z|9-107h SNB B =
BRI E AR

K& _ERBERIHES X




& Aik2g W Z0s
7 T wunan university C,0)  ---- 4 e .
I AR il (’o
LA EANUEEIE TR o™ ‘,1\\%

FH IR T xanzes ) wer (A

(@)
BlanE9-11 (a) E[FH23 ~ O \ c}/
SRR AT BRI R 4B TSk @ \=/ | _b\./
; .

 MEEIRELE SR PR
FHBILE. BXEAINRS B 23 REH
RMEFHIHRERRES #1%/11&}3_ Il | S N
SEERRANTA; ) RO Ee el T bnied [EEN /?\
213/ 52 B SR AR AD 100 [ [/
(a) —#¢, ERBEEE13MFTE o/ 4 0(?/
4 L ER GG, 1A RGN oo \GoJ \&/J
SERNLMEEN, RMRS [\ < ER MRS
Y ek 4 o B B AR o Ll Q7] To\ g
5T 13— - ‘\,”o wa_ |0
e S EEL*EEF'E,]%_J%R 5 A% RE /ﬂ T O“;
, REX—$RHRE, SHE aRRs \OW%/ N
' %Bz“ﬁ%éé@ﬂ?f—iﬂo | KR

Eo-11 T4 ROAFGEREER Z B K E 2b
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9. 4.4 EEREAN

—iRER TE—INR FRAR N REENEEL, B
B—EpHlH, XFFIINEE T E—EE AN EALRREE
ERFEEEERNZRETRRFDANENN LS LEZETF
HIZAKEE, MERXAEZRUBRNERE T, XWEREE
¥k, BAgRINEAEREEEEDUNKRE, XFHINKIRA
EEME4 (intragenic/intracistronic complementation)
NiREFEM (FEE) B4 (allelies complementation)

(F1916.9)




HEAR A= £

WSS RRER — ZHIFER

— s | waw X ‘
WA BLUBAT, HIMEERRAE#M LT

NEBHRNENREZRBEMER,

B, SXELERRFRESE—EN,
RBEER, ThRe LRI RIF.

i | TR

FER—ZREARN AR SH AR
R I\ HES B 72 BB 2% & 4 5 AT LA B PR

MAERIKE, —ME—TMMLELSR

Ew, a—MHEF—NELHER.
X A 7R K 3% 2R & Rk B Big 5 B3R AT RE
MoEAEEHTTEEF/HEME. XK

AT 7, —RERKEHEREA BN
BRI T A4 2 B — N T RIM S
oy 2 RAHERIZETE H R 1O A BRIF

Kig

Bl 8- 14 KED A b HIDL ) P




Ak

EEAME+SER B EXAIEEXH:

@ FAAENEEFENRT S5 4N, BIEFE B E
mERELERN, ME—ERAPNERNLERTHEKZHMEBE
B1ppy, FHLEHGIIN;

Q@ EREARNRLEEANBRERRRKE, TRk, X

MRTHINED N —E=BXNRT, BB RT NI
o7
R

HEERNBMEFANEEMEEFRAERTEEXKE, &%
- RUER SR MEAY25% , [RIFTERFZAKRYE B Rt s A K
&, BnEE R E M pHIR S .

81 >0 @
It
&3




II)Q'

05 MEATS rll UG ELRTS5E
9.5.1 BR&KAEEIRIE

EREIEE] (Deletion mapping) 2 FIA—RFIERKLSE
TR, HEAENENRTRX— ARG KRT R 753
ITEEHMNE, NEEEME—HERTRHITEAN, EN
UE—FEANERKEEAN, NENEEAHN, ENMNE—
EAERKEERN. BES—RIINRKEETEHAITEARN

ZR, AJLUSHRREXFNRTE (2RT) WAE.




TR FEFERT 2 B — P EERX 7 2 RE

‘ﬁ‘lé O 'EEUE-TJ:: it
Benzer ZIr Il XEVIFZ K Z G, KA THHRE
{E[E (deletion mapping) BYF53%, T4 phage rll

XA [EIZRZT B E M S EL R ] {E

$Fig 8.25
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BenzerByEt L {EE

FIA—HEEF % (overlapping deletions) FHKHIT
B: TN RREB7TM@mFR (r1272 r1241 rJ3 rPTI
rPB242 rA105 R638 ) rll deletion tester strains

M ZE : | Fig8.26

—NMRAMEHRERT X (TNMNEBHREKR)

HRRTHMNSEASeREHR, M5r1272, r124171rd 35k
RMmARRXAZTETFEREHK, BMEHRERKRT RS
FEFEREAN, EISEHKMNAIRBIPTIGR S A imHI XI5 A MR
TR E AT LA S B R/ ERERT RBIr221, r184, r250F1c33
ZR R RME . A3eRTZAFNr12312438 B 2 A4S F= 4 85 4 BU 4R 1K,
(BREAMRILNNRIIZE,

.
\/
e L ame - T P ——
— - - -
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REFR ISR DR AT AN X —2ET ELEA3e
FEH, REBE5A3eFEFHEHSRT RS, FAIUAHEX

—’*"§7£A3eﬂ B E, AX#AEBenzerE— N E T EE
FELAE .

kb, Benzeri®ic#® T & MIEAERXTHINE (r—r,
Mr—rt) , B9, ZEEPEEFZEBAXTMAELRER “AR”

(hot spot) , EAZRHIALEIRZIALAS001 LA L. Hith
T EMEERAE—1RE.




O AkY ..
wfrmEp:
1 2 3 2
11 O
21 0O
3l +

B=EANRERE, §F—IMEW—1TEEANAIEXE, &
B1FNSERKBIRE AR A bEéﬂ, FEFERSEARAK (+)

II)Q'

o O O

{B1FN3ERA Y mARMIRK2M AR E M e~ EHERE
{Rix (0)
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151 1*@7 THISEIEE BRI HEEE A T4 r IR R R g,
b. c. d. elIBELER.

ab cd e c e d a b
1 [+ + - + +
1 4
2 |+ + - - -
3 |- - + - + 3
4 '+ - + + + 2

B MRHE: FLRRARE R RBAHTEARN, ERMNE—ENERKIITE
EN; NEAREAK, ERME—BERREEN, X—FRE.
a53LEH, SHBRARIEHE TN E; b E3MAATLEHA, M
bFEGRRIFIAKIVEE A, FIRREY, BRRIBFERRIFalIME
cH51XEA, AL TRAINEE, EHRNNXS52XEA, i
BRSRR2BFER KL KIChLR, AEH KdMe, TdETALRIALERBRK2H3
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9.6 A MEAHEEESE STt

9. 6.1\ BEE{ARE FLH

N EEANEETIAAEL: EERERFLENER, AABEF
R, UREERERIELCEERE, ANEFERFRTERT, I
S EEEEEETEREN T, HIMEET (E9-14) .

\ EEAELE LA A\ A48 500 bpHULZIRDNASY F, HEEHS L.
DI LN ERBREE—E, MTEREERMEDIHREES
, EISELE th g rhHEFZEDNASE R — M X I8l . QEEMIEE R E4RIDE AR
RSB th AL ESBIER XS, BB A BB int A B E B x i i FME (LS
attf353h, SHIEFEOFMPHATEHESE 0. @M\ EEETR 4>
B EIDNAR SRR F, BAM12 bp EAMNY AR Rk, il
NBEMBLS, X “FitRim” BAEBRNIFRS F L5 5

L O7 ., EEERERTERENEmESE. P

‘H

[




9.6.2 \RIEEASETFIESE (X B8=%)
9.6.3 BEIREIABNEESSYIE (9. 6. 450i#)
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GCTTTTTTATACTAA

9.6.4 mE—HEHN T FHLE §
TR E RORCE S -~ =
FHIREEEER T, DNA
7T EIRIELH.
AN i)
BR MM ST — M EA.
4 DNA — att P o ,'
- o

||m||

[

\

o

P s RS "% ] ey = P



B O B’

o

0

18
— - -
— - -
-0 O
,|A Tl
~ <
— - -
-0 0+
- < -
— b -
— <
-+ <
— -
- <
- <
— b -
I.C G.l
—0 0
— € = —
e e

artt site of A

BOB”

att site of E. coli

POB’

Prophage

BOP’
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A Phage Xt E.colitVE &
% DNA (?:Efgﬁqu;@ﬂqﬁyg{%ﬁﬁﬁﬁﬁ: ADNAIRAR o7 F IR 7 & T A E B ZRAR B
BIRAE: ARRSHADNAZE S MR R E R+

HELET:
WRRE —a—  BRRE
< ¥ AR :-UJ‘I%‘ lﬁl/?\ e

MiZE{LS (attachment sites,att) :7E4AEFIRE E AR R AL

BEEELE LSS
MEREELENFRAS: att' S5 RFSIAattB 7= BOB', El&RE{ARatt
LE FHEESRFESFRA attP, &8 POP' Ef “O"FFI2attBMattPEEM, F
HsEL—5, A% UFF (core sequence) I<15bp, EHF L EEILLFFI L,
m{FE5IB. B'FIP. PF#RAE, HFFI&EAHERE.
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HEMYBERNMERALSZ
AEIR, EEFEERAattPA
attB; Ml BRI EZEattLFattR,
MNefrRrEARBITERMNAR
E7kiTHIEY, FEXAN RN
kiR R B R AHEE .

#4 (attB x attP) KT
E A IntEE R =) ---E S
(intergrase Int) FHAEEH
BEEESET (intergration
host factor, IHF) IHFEAFANA
B A 20 Kda ZEELERR,

4 5l ERhim AF0himBE E 4753

N

Integration and excision require recombination

f
Phage DNA |
|

Bacterial DNA

Integration requires « A
Int & IHF 1.3

: A
Int, Xis, & |HF \;/‘ -

Excision requires

BOP

altl
twahaxt waw. rgito c

Prophage afR

Figure 1525 Circular phage DNA is converted to an
integrated prophage by a reciprocal recombination between arf P
and attB: the prophage is excised by reciprocal recombination
between anL and atiR.



© kg
R EHR) N EEEE AxisEE A R IntFIIHF .
xis(exicisionase):JIPREE, HAAMEEALEIERE 4L .

B8 SYERR
I B 4k ] It THE JER % B 4
POP'(attP)+ BoB'(attB) —— »  BOP'(attL)+POP'(attR)
Int. IHF. xis
3.

IntZE BB EHollidayiEiE, EREEYIMERE. IMARMARENEEERR
OEEZUFIIREEETIZEINNS, EEFEE EYRIXEA S—HFS
QIntthEEattPE LW s, H—EMHEFIIARE
Int A ERThEE X IR A & 2 F51

Nim I REX IR A  attPEYE

CitINREXIRA attPFlattBRYIZILX

CimMNimINEE X E]RTLE S DNA, A% attPRYBE R[4 [X
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|HFZ5 & attp R Z9200pBFY), GENEMintNEE L EEPIA. XisBRI%E

AR, HattPREMHESEIR, RIFXEFEIE30—40bp. xisHIZEE AIEIEZEDNA
HZER), EERARERNIIEMERY, MiefE~RNEYIEREZRIT.

Figure 14.22 Int and IHF bind to different sites in
attlP. The Int recognition sequences in the core region
iNnclude the sites of cutting.

Core
—140 —120 —100 —80 SO 4.0 20 20 40 (S18) S80
PN e NV o NV e NV N NV PNV NV o NV F o NV N o NN NSO IO NN L TNA TN FNNLTO
R e o =S Int B Lt =
o XiS IHF B N

b4

CAGCTE T T NI T TATAGTAMGT TG
GTCGAAAAAAATATGATTCAAC

Int binding site Int binding site

Nra



o« NELETR
{E\lr P220-4
P221-5, P221-6
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