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P390 0> Baresdy ol a8 40525 |, (lys Jra) Sslog,l DlaS 55 092 (bl jtunrgen 15,006 a5 aiien 35T, lean 5 & A Jiial) ol

Lgd 039k s 4t )3 9 (NOAUIES) 0,5 slonl s algine 5 Lgiue by
[E.Coli ,s transposable elements glgil <

(IS)Insertion sequence -1

Jolis haih g sgiine il b 5L ()l g e e p,5 Slea 5L g 5,05 5L i 800-2500 o5 .l transposable sequence ., iz o8
g 03 &5 Lol Sl (pelie sl b 0Ly o Jlgs basgs OF slel 95 izt 619,00 Sliges 5 gl 53 sl &5 sl (ld5 dzs O
lalS o 9wl oad s 5L iz 25-15 3500 51 pugSan sledlys g 3925 (UugSae Jlgs-inverted repeat)s)ls 15 pa il
6l 4568 55 0l 5l (o5 50 1 i 9 E.COli 5 IST 51 o8 6-10 Yie ol Gasein 6,58L drgm G 15 IS sla (o sl ain §,5 alisee

5L 3l L b ey paigns S 6a) el oKen 1S ansl axils S92y aiilgiee It

ails paly coslis slss g2 6,50 sl wslyie transposition poY sles »ooode b 0959 5 ol :‘Composite transposon
ok d9asme woline SlalS Lawgs Cb,b 95 3 45 KizwallfANSPOSILION & by 1o 05 5 Blol sless Jl 655 0 b <O slls Ygare Ll Lol

bugs guwix opl Olabs .o saalie ENterococcus hirae awyd vgs la asgw ;3 ,b uiwss awl s ol :CONjugative transposition
4 CONJUGALION ;)b 5l g 2 sbul ssal> by p,8 2z pasgeg s Sl aslyie lakid ol igiun bl cell-cell contact s
s ool Jlgs ol cailos 55 oulSlel,s 4 cwglie oll gol> a8 el TNIL6(18KD) Jigs slils E.Hirae wgs Jaze K5 5,5L

wl(@NLerococei) Koo 55 wa 6 3L 4 09590l 5 Jasl
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MKLLL.;,I )_‘»39291 L;Lﬁ og)fdfo..\..i: Lﬁl.wL.w Le)T)] ugl}fw 05;809;.{[34.{.&5@6.\.2{ og)f ul.w)l)il..il &9.: uulwl).gbl.mog)fjb_'

iz (Multi drug resistant cassette) osls wi> cwglis sla

attCecls’ Jlasl oKl 390 0 59 base element plea L (AttC) cwls” Jlasl oKl b (@tt) iogs Jlasl ol S 55 crge 150l
< ORF-attC sl 45 .ol Juate 335 0 0l |, (@daptive function) i ;L. s 57,1 s ORF(open reading frame) o; <G 4 Ygoze
Jasl ol 95 o 5 (ol ot JuSzs (ORF)s5les auiy (b sl 0 457 s o(AHC) Jlasl ol 51 (35 camnls’ G)aingS (o (35 oS
S9i 0 305,18 09 Kaul 51 53 a5 93909, (dOWNSIrEAM) cws (ol 43 o5 cwlS 6,515 4 Lo (At & AltO) el o 51 ,Kanl

b (50 Olp Ugeazs ds ) &

b cwls o
2ol 4zl cwlS BB 0 (o sl o0 45 5515 3929 jurie cond (CONSEIVEA)osis cbli> Liso 95 Obs s
]yl ddl S pmie (5 el G e T &7 (85 gl sla 05 b i

T (multiple antibiotic resistance) Kogw o1 a8 xs cuwglie JJs xls 0 Klebsiella pneumoniaisolates ;s la oy Kol )i

sl

Gl ol Hlsle s Jas e b 1) eslitul > 55 0y Seds slag,ls yriw a5 Sslite slo Kgn (BT 4 s caglio 03 70 51 i
.J})l.) )9..229 LF’}

095 Jol> i jolie opl a8 axsb azals 1,5 conjugative sla swe ;Y b 0g59mm 5 Jie DNA S e yolic 5 a8 asle o la 0 ,Kanl

s o0 Jasl 1, (amassed by integrons) sl aiwss pa 4 b 09, Kanl bugs 451, agli sless 5 )15 1, T &l 45 o Ls sl @568

‘Transformation <

S By Wa bl Odewy Sl 4 JB a5 6l 65 4y posges S 4 DNA axhd ol 39,9 9 Jgho 09,3 4 Jaue I DNA 0L ye anbid 5 Jlaz!
la 6,8 (B0l 53 0bLs aiS Gl base 511 DNA sislgzee 0055 lee Sk pguais]ys giue o) s 53 of SDNA 5 0is 555,
SLDNA elgl by 5L 51 Sos (5 iz pa auSen Ol ) e ) 9250 SLDNA (5, olazs] by suSias O3 |, GIDNA o
Il (Ken (6,55 €X0gEN sDNA a asle >, DNA - ol .08 Endogenous DNA [, s 5L 595 DNA Lsiie ol |y Jases

gk 435 9 02 (b AL Jole Olgie 4 5,5k U B9l pru b1

4 oyl 35 Opmadte Jio olein b 5 3phsad Olies po3gas,S 3y Ll ey Bb Ul Lo 13 2, a5l 5 265 il 61K 131 (55512

358 iy 55ldnlon Lide 1l 3925 B30 28T mer 3 g5 4 4l sl Ul s 3 Ll Ly canglin (530S 39351 s
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SleMbl a5l DNA Gsla ail> replicon)ass” Joe Jazas replicon G olgie 4wl 5 1ib azals OPR(origin of replication)

b o a3 G4 1l ole 4 (3l 1) 393 05 6l p5Y (Kess

)|.L3.L1DNA oJ UJJ PR} Jw Lg,:fl: (ag)}ng)f ..>)|9 DNA - UJJ ) .Lll.:.x: Cawd A 015D 6,‘5[.» LXE )l DNA Gx.:..b uwu)wbj )..5'3

D9 yaod (a2 )'| 9 Sl
0B 55 03,y Jie 2l anils L s |y Ogswle pgaasl 5 sboul 311, lise Clual mlyie (5,58 Az

Tl 80l ssalice 2 le.e,l).:fb PL) @.:.A.Jo Uwub)}hu')

Acinetobacter,moroxella,Neisseria,haemophilus,yhermoactinomyces,bacillus,streptococcus,
pseudomonas,azotobacter

g Jazia Ly Sl ol oKas pg3) Sl (end ja ablias Sl gy opguay A0lL5 0l

b sk 0L sla 4558 il amils ) huma 5IDNA Gis (Sawwls L COMPpEtENCy b o .8 5L transformation plsl sl
ok 53 Oguwle gl 5 GuslS 5 .05,0 1) Olosgs L ol sla 58 DNA Cis 4 bles i Lo, sl s (s ey 5 slaCOmpetent
wilie byl 45 45 sl sz 0253 Ky COMPELENCY sl 107 5010 (il azsls olgl,s e ,5 DNA )l Krulss slyls sla
60970 Ogamlayginil s sl &5 wa> 59 0 8-10 Wy o ko i 5 |, COMPEtENCY factor wowsguns cul sbls 8L ol aaly
Slp S il 5o Koos sla 468 511 DNA wlsze o8 sl sates oo, 8h alox 51 1%l Guslidgen ain o0 1) izn
sl 0 1S5 153301 uglidgen pis 5 b B00 390 Jlys ol sl axils |, FAAGTGCGGTCAS' Jlss 1ol s DNA ogals i3
395 3)lg 1 GDNA a5 s Jae polaisl e 05 (5 bl aiiSin Joe polaisl y aiias iz 1) GDNA Ly 35t (50 0l 2l

4 Cyrar By 0, saclas 36,5 SLrEPLOCOCCUS PNEUMONIA Jta yshy aiil A 5l ols alo e 55 b 0ss detes 5]y Lo,
50 COmA s5, (deduced of);1 oo blizwl samlyiel Jlg5 dgdue datue duojme i) Joo ,a 53 ok 10* ; 107 394>
5503 bl sla 498 51 sl )5 ATP L ansly oias Jsl ussg 9 E.COI 51 (HYIB) 0 sdgnn (a9, aline Hloes Ligagiy (g oS g il

305 0348 |y eowygiew sl ,s,e ,5 pneumococcal competence factor Jusl COmMA Y| el by wal

‘Transduction <

olidl & b ,ih Sless wgmsps S35 45,2 (b 4 canl J15 epl Sl anld ol sl s e py by WL ,L sless Jaml Sl cl ©)le
9 0 aslw ,s By oyl rANSAUCION koo i35 6,50 S 4 1 sl plasl i L cal ol w9 9 5 Bgdun 56 2pS 5l
51z olyalis s 36 by (K55 wlowly e & 039 50 Lol 25397 Klasa Jole 42238 5 85 52 il Jlio 5]y wcunle il 55 S g

S 2 P...L..:.'"LA).\g S > bl.'gcﬂg.s).sjlf akea sl sl S99 LQS’.{,.U)MI Coghe
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transduction glyl e

general T.(1
specialized T.(2

General T. =

I M9 DNA LUN-) l.g. 6)‘.)»543 .))‘.) & .)9_"> PA) I) DNA (§29 >0 )‘J.E.A .LJ',.:.:.A J“:““:‘S as lel.‘}ul )I _bﬂi:.o

(’y) )' BY-FR) ;{g‘ d93> YM PRIF &3 )L:’A.Jl.w )' P22 }lﬁ Mo ..\)L\ .X:MA.:.{ ).:L» QO ;’Zm.: (W) Ji:..,a &Q)Sb DNA)'JB.A J.:Lo.:A l.>
USL Usho 41 1, DNA U ol (g o9 05 -0 cals 1 1y i3 5l s 225 E.COll SIPL 36 &8 Jlo s siken Jitte |y 55

.c,wloMG)ngﬁgfyjml{NQﬂW)LéH)Mbﬂ&ég.&&y&&l‘mks){la

g5 0 4ty 93,0 9 Blae (b sl atd) 95 olule > DNA wisl Jlisl sless b sgd J31s 0058 Joke posgas 8 55 b s 32,55 DNA
DNA 990 i 70 394> .by.l: <° [nl.r_al UL).:A rg)yog; L: ALl 93 FLY) ke <° L;l AL 9 JGssl uLo) L) DNA _‘»W J.>|.§ ub).:ﬂ Lg):fb

sl 395 Ol 9 B s 3B Lol 59 (a5 plesl ol Jizio

:Abortive transduction *

[0 )5‘5{ cde O 9 .>)|.L§ )1)5 LQ,:T (ag},x:g)f 09> dg [ d’l»: J)lg tranSdUCtion &)b )‘ as .X.MZ:LtA DNA ngl.> as lel.a,;)’:fl.;
(partial diploid).sbe ks 4 suslos

Specialized T. =
5,7 55 abaal il s curdy ol aKes Joo [ b, pgis Sl pols sletis b oas Ll asks 0,5 a5 .l > restricted T.
DNA 5l awd 5 oas Loz 0l 5 sl 00 5)ly 5,3 DNA 515 43 a5 ug 09 DNA &5 sass 55 glos 9 ssiln Gl 56 5595 (S5
oS 5o Wl sglme Jsho sless 25,800 sl S WDNA Sl poguas a0 (2lgs s sz slasl Ll a8 Lol 51ale Jitie 55 1) 59> Hslone

att site |, attachment Site olgic 4 45 Ol posgns S 5l ols ol L5 1) 355 psis 4 cul i 36 transduction gq el 5L
)J.JngZJA.{APﬁb..\;3|9;.:A9..\.:.:m.gol“&uJ5MPAAJ.LLAA.fMdhattSite(_gl)bL;)SLPﬁgjLéPﬁ.A&tﬁa)lgawwu

g0 dalys LU, sl ool ol specialized T. )l alol> o ol ol )05 1,3 0als DIO sless salxe 1aeY 56 sl att site E.Coli
LFT lysate o HFT lysate

sl 03 JoK5 a8l (5 0359 Lmsly 0,3 6olaws 9 Jlo i 56 51 Jsk 3 5 Jeol> ¥guamae | lysate
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LFT lysates

Normal phage has a complete att site

Defective transduction particles (LFT) have a
nonfunctional hybrid integration site that is part
of bacterial and part phage in origin.

Integration of the defective phage chromosome
does not readily take place.

Transducing phages also may have lost some
genes essential for reproduction

LFT lysate and those produced by generalized
transduction have one transducing particle in
10°- or 108 phages

HFT lysate

Defective lambda phages carrying the gal genes can
integrate if there is a normal lambda phage in the same
cell.

The normal phage will integrate, yielding two
bacterial/phage hybrid att site where the defective
lambda dgal phage can insert.

It also supplies the genes missing in the defective
phage.

The normal phage in these instance is termed the helper
phage because it aids integration and reproduction of the
defective phage.

HFT lysates contain transducing particles with a
frequency of about 0.1t0 0.5

Low-frequency transduction lysates
(LFT lysates)

* lysate, or products of cell lysis, resulting from the
induction of lysogenized E. coli contains normal
phage and a few defective transducing particles.

+ These particle are called lambda dgal, because
they carry the galactose utilization genes.
Because these lysates contain only a few
transducing particles, they are often called low-
frequency transduction lysates (LFT lysates)

HFT lysate

+ These transductants are unstable because the
prophages can be induced to excise by agents
such as UV radiation. Excision, however,
produces a lysate containing a fairly equal
mixture of defective lambda deal phage and
normal helper phage. Because it is very effective
in transduction, the lysate is called high-
frequency transduction lysate (HFT lysate). Re-
infection of the bacteria with these mixture will
result in the generation of considerably more
transductants

i3 5 BlsFs &5 Sl (5i5) OIS Swltti o il g pol JST Lolnis pgditn i huilsl 5 (Fiawls ST o

2 o)l 09> Mol *

|pS AJML@A.&:.,J;JL&).G 5209)91042M)>T.b>4wumga
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