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1. Fluctuation analysis of‘bacterial resistance to phage

(19438 vy
HEOERICDWTOMS Five sopaiciesiicc. -
B (SO TR || inoculated onto plates

covered with phoge T1

Replica Replica plate

plote containing sireptomycin
Incubation 24 hrs RIEY—A—DORBERLZIU— wciaiin
All colonies. Only Strep®
grow colonies grow

Colonies resistant o T1 2. Replica plating

4. Enriching mutants/I
3. Isolation of: mutant k. colx

Treatment of E. colicells with a

etogen,sich osnivosoguanidine. direct selection

cellsiwithiarspecificigrowth
factor requirement

. Bacterial culture
counterselection

The treated cells are placed on @ petri dish
filled with a rich nutrient solid agar medium

UV radiation
confaining the 20 amino acids, the various v
purines and pyrimidines, oll known vitamins, Penicillin
etc. Many of the freated cells fail to multiply
because they are killed by the mutagen. The

remaining survivors mulfiply fo form distinct
e olonieson th sl ogor surfce.
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Minimal medium

Plate out
~ and incubate
\f l Replica plating Arginine-

REE K (auxotroph)
[RFE ¥k (prototroph) ‘

Amp® colonies
row (_H
Inoculation
and incubation

Rich medium Minimal medium Minimal medium Ampicillin-containing
(glucose and inorganic salts) and arginine . =
nutrient agar :
(19445 Al survivors grow. Most survivors grow, but mutants Arginine-requiring Minimal agar Agar supplemented with
requiring growth factors do not. mutants can grow.

various growth factors

3. Iihe use ot growthifactor requirments toidemonstrate

50 Enriching mutants Il sexuality it coly

thr= : threonine-requiring
pH-sensitive dyes to detect feu™: leucine-requiring

. TIS: sensitive to phage T1
Bacterial culture metabolic mutants lac—: unable to grow on lactose

met~ : methionine-requiring
bio~ : bietin-requiring

TIR. resistant to phage T1
lac* : able to grow on lactose

I= Mutant colonies N r— . I~

No colonies
on minimal medium

No colonies
on minimal medium
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. . J. Lederberg & Tatum (1946) REFM TSR~
Brute force isolation
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3.

Soft agar

physical selection

A very small fraction of the cells are met*, bio*, thr*, and leu™ . They arise by genetic
recombination, as shown by ination of the lac and T1 markers. In addition to the
parent lac~ T1Sand lac* T1% genotypes, there are found lac~ T1® and lac* T15 cells.




Hfr 3

. tral traD
Hfr : the positions where Hfr P3
insertion elements on F traS, Hfr P804 Hfr AB313
recombine with the bacterial tral k / i
ilzA r
chromosome !

Hfr AB312

traV
/ .
o 1509the genetic map ot K
el factor ot 'E: colr
fin : fertility inhibition . (O4'kb)
phi : phage inhibition tral

traA
tra)
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frape————

inc : incompatibility w7

rep : replication ori

tra : the transfer of the F factor to female cells

ilz : immunity to lethal zygosis

ori : origin of transer replication (inc, rep)

phi

17. The transter of I'* DNA:

toan k" cell

Focell
F*ocell
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Transfer of one strand to F ~ cell as F DNA
“ompletion of DNA transfer and synthesis
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DNA synthesis (color) in the recipient cell

F factor nicked in one strand

onjugation

F* ocell
F*ocell

Bacterial
chromosome

20). Conjugation between I-and Hirbacteria, as
shown in a classic'diagram

Begin

F. Jacob & E.L. Wollman, sexality and the Genetics of Bacteria, (1961)

Bacterial chromosome

Movement of the bacterial
chromosome from an Hfr cell

16. The attachment of‘a:
male i pilus to the surface
of'a femaill cell

180 Hifr' (high'frequency of‘recombination)

into an F- cell

Frequency of Hfr genetic characters among

F factor genes

e d

el /U:N

F pilus

Hfr cell

b
Integratiion of the F factor into L
the main chromosome

21 dihetrequency to donor Hir marker genes
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22-1. Complete genetic map) of 1> colr

Flagellar region II Flagellar region I1T

11 Orderof genesiini conjugal transteriniditferent Hir strains

Hfr
Strain Order of Gene Transfer

Hayes O@Ieu-azi—ton—pm—lac—pur-gal-frp-his-g!y-str—mal-xy[-mt[-ile-met-thi
Hfr 1 O-letCHhy-thi-met-ile-mtl-xyl-mal-str-gly-his-trp-gal-pur-lac-pro-ton-azi
Hfr 2 O-pro-ton-azi-leu@-thi-met-ife-mtl-xyl-mnI-str-gly»his-hp-gul-pur‘lac
Hifr 3 O-pur-lac—pro-ton-azi-leu@thi-met-i[e-mH-xy[-mul—str-gly-his-trp- al
Hfr 4 O-thi-met-ile-mtl-xyl-mal-str-gly-his-trp-gal-pur-lac-pro-ton-azi-leu

Hfr 5 O-met-thi@-l’eu-azi-ton-pro-Iac-pur-gal-trp-his-gly—str—mal—xyl—mtl’—ile
Hfr 6 O-ile-met-thi<thr}leu-azi-ton-pro-lac-pur-gal-trp-his-gly-str-mal-xyl-mt!
Hfr 7 O-ton-azi-leughrythi-met-ile-mtl-xyl-mal-str-gly-his-trp-gal-pur-lac-pro
AB311 O-his-trp-gal-pur-lac-pro- ton-azr'-lcu@fhi-mef—ile-m!l-xyl-mal-sfr—gly
AB312 O-str-mal-xyl-mtl-ile-met-thf@leu-azi-ton-pro-luc-pur-gal-trp-his-gly s Jedhe Lyl Sl
AB313 O-mtl-xyl-mal-str-gly-his-trp—gal-pur—lac-pro-fan-azi-leu@thi—met-ile I ‘\‘f'/?(/'
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sOURCE: From F. Jacob and E. L. Wollman, Sexuality and the Genetics of Bacteria (New
York: Academic Press, 1961).



