Topic : Interrupted mating technique and time of entry mapping
[image: C:\Users\anita sinha\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.Word\20200409_130630.jpg]

[image: C:\Users\anita sinha\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.Word\20200409_130715.jpg]


[image: C:\Users\anita sinha\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.Word\20200409_130806.jpg]References:  Life Sciences-Fundamental and Practices Part -1 By Pranav Kumar and Usha Mina



image1.jpeg
Prokaryotes and Viruses

nte: ; > n metimes b ised from the bacterial chrcmosome. If excision precisey
(7 fr strains can sometimes be exc
Integrated F-plasmids In H V/

recombinations
r, axcision occurs by ml ns
reas the integration process, F* cells are produced. On rare occasions, hov t:‘: ; e fmm
lr:::lvlng Insertion sequences or other genas on the bacterial chromosome +some can become incorporated into
the original integration site. In such cases segments cf the bacterial chrom

hybrid F plasmids that are called F’ plasmids.

Bacterial
chromosome  F factor

CEDSCODRICEY.

. However, this
Figure 4.25 The F-factor is an 2pisome and can Integrate Into the bacterial chromosome Ho' G
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Intagration Is reversible. It can leave the bacterial chromosome. When the F-factor leaves an Hfr chro
it occaslonally picks up some bacterial genes to become an F™-plasmid.

F'= F~ conjugation Is virtually identical with F* - F~ conjugation. Bacterial genes on the F’ plasmid are transfefrred
with it and need not be incorporated intc the reciplent zhromosome to be expressed. Tre recipient becomes F*and
Is a partially aiploid merozygote since it has two sets of the genes carrled by the plasmid. Such transfer of bacterial
genes is often called sexduction.
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Figure 4.26 F’conjugation. Due to an errorin excislon, the chroniosomal gene of an Hfr cell is picked up by the

F-factor. This gene is then transferred to a reciplent during conjugation.
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Interrupted mating experiment ¢ '\G\Pi { .
Conjugation between different Hfr and F strainscan be used to map the relative positions of genes in: tbe bacterial

chromosome. The mapping procedure is based on the fact ‘that genes closer to the origin of transfer will be
transferred at a higher frequency than genes farther away from the origin,

Inan lnten-upted mating experiment, E. Wollman and F. Jacob mixed Hfr and F~ strains with suutable marker gene
and assessed the recombination of specific genes at different time. To accomplish this, a culture containing a
mixture of Hfr and F~ strain was incubated, samples were removed at various intervals and each was placed in an

il =

422





image2.jpeg
Prokaiyotes and Viruses

rating kitchen blender. Agitation in blender separates th

35/5;; the cells for genetic recombination following the blend
sntiblotic in order to ensura the_recEvgry of only redpnent <
The rationale behind interrupted mating mapning strate:
edm gy is that the time it takes f
0 or genes to enter a donor cell |
el Is

~——y related to their o >
girectly | rder along the bacterial chromosome, In this mappin: =
the-cTomOSOme of the donor strain in an Hfr mating s transfe ping strategy it was hypothesized that

€ conjugating bacteria and thus tra
er treatment,

ells,

nsfer of DNA. To
they were grown Oon mecium containing

[,EEJ;E"‘S along the chromoscme can be de
o e — 5
recpient St’af‘;lh,ui' tiie intercuptions of mat
jengths of the Hfr chromosome being transferred to the F- recinie
e being & o the F- rec 1ad mated for a sh
el on'y:‘a T ed to inient cell. If two bacterial cells had mated for a short

B e s ! tlhe Hfr chiromosome would be transferred to the recipient bacterium;
if the bacteric s were allowed to mate for a longer period of tima hefore being interrupted, a longer

t of the
S:,_;m::rt A AHfr c:romosome could be transferred. Hence by determining which genes were transferred during
the s ing and which required longer mating times, the order of genes can be deduced.

duced by determining the time it takes various gen ;o enter the

c b,
d ~ L&
\—F-plasmld /\b a
OriT —

Bacterial —
chromosome

C

Figure 4.27 Genes closest to the site of plasmid integration are transferred first. First, a single-stranded
nick is made at the oriT of the integrated plasmid. The free 5' end entzrs the recipient cell through the
conjugation bridge. Once inside the reciplent, the second strand of DNA is synthesized. The transfer of the -
ssDNA does_not end with the F-plasmid DNA and continues into the chromosomal DNA. Genes closest to the
site of plasmid integration are transferred first (in the order a, b, ¢, d, in this example). The amount of
chromosomal DNA that is transferred depends on how long the two bacteria remain attached by the conjugation

bridge.
.

The Hfr chromosome, originally circular, unwinds and is transferred to the F~ cell in a linear fashicn. The transfer
begins from specific point at the integrated F-factor, called the origin of transfer. The farther a gene is from origin of
transfer, the later it Is trensferred to the F~. Since different Hfr-strains have their F-plasmids inserted at different
sites on the bactenal chram_o_s;me-,: transfer of chromosomal genes begin at different points. In addition, the
F-plasmid may be inserted in either orientation. Consequently, gene transfer may be either clockwise or courterclockwise

for any particular Hfr strain.
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Hfrl .2._‘:_—"—- Counter-clockwise order, géne a will enter first
Hfr2 .._.g_.l‘-—l-;] Counter-clockwise order, gene f will enter first

fASORRIET! | Clockwise order, gene j will enter first
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Figure 4.28 Manner of formation of different Hfr strains, which donate genes In different orders and from

different origins,
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The following example can illustrate how three genes (/eu, chrgg‘d al)

7
The Hfr donor Is wild type for each (leu®, lac* and gal*), _n!g;sea t
requires leucine and cannot grow on lactose or galactose ¢ .

received the /ac allele or gal allele. The order and timing of gene transfer ca
direct reflection of the order of genes on the bacterial chromosome.
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Figure 4,29
Mapping by interrupted mating.
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