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of the transduction clone. The galactose positive reversions of these
segregants are stable.

A charactersitic HFT culture has been obtained for each
galactose xxxxt negative ;s well as for wild type. These cultures
were isolated initially by making lysates of random segregants
from heterogenic transductions and assaying the lysates on the
appropriate cells. This methdd is laborious and inefficient. To
assist in the isolation a mor\e rapid method was devised. Random
segregantx c&loniea were picked to small volumes of water or broth
and s samples of each suspension were then spotted on an EMB galactose

platev spread with cells suitable for the detection of the EFT
culture desired. The plate xpmikwk was given a emall dose of UV

(about 10-20 seconds at 50 cm from a Sterilamp) and incubated for 24 hours.
At the end of this time HFT cultures were usually deﬁected by the

raised welt of galactose poaitive growth where lambda produced by

the inducthon and lysis of the HFT culture had transformed bacteria

of the background film of growth.

The incidence of HFT galactose negative xmimixex cultures
18 not high, Of 67 segregants tested, 7 wére found to be capable of'

HFT lysates, !L’:{e true frequency might be higher than this, since i‘i:w
segreganys were examined and there was opportunity to pick .¥FT
segregants from originally HFT clones.

Culturesidx giving HFT lysates that are pure for a particular
galactose negative allele are suitable for a.llelb’%n tests of unknown

gelactose negative cultures by the cross brush method.
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Egerinéntl with lysates g_i_y_gx_g.g high frequency of trapsduction
Although the HFT lysates have not yet been obtalined with

phage titers comparable tdﬂUFT lysates the titers have been sufficlent
for transflorming a large fraction of a cell population exposed to them,
The largest fraction of transformation observed thus far has been 12,5
percent of exposed cells, but in most experiments the fraction has been
betweeg 1 and 5 percent.

. The use of HFT lysates has permitted the study of several problems
not atgéckable with ﬂFT lysates. One of these is the relationship of trans-
duction to lysogenisation with the phage lambda. Another problem is that
of the interaction of Gal, and Gal,. Both of these problems will be
dealt with in theAﬁext sections. With HIT lysates, transduction was
experimentally feasible ak X only whan a galactose phenotype is
generated that can be sdlected from a galactose negative background.

HFT lysates, permit the detection of galactbse negative segregants from
transductionn clones derived from galactose positin recipignt cells.
Tranaduétions in this sense have facilitated further studies of the

interaction of the galactose loci with the Lp locus,
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The relationship of lysogenization to transduction

| By exposing cultures of Ip® cells to HFT lysates, dilutbng,
and then plating on galactose medium to obtaln isolated colonies it is
possible to study the behaﬁor of individual cells with regard to hmix
transduction and lysogenization activities. Table 1” ghows the resulss
of an experiment in which 1.1 percent of a cell population was transformed
after exposure to a HFT lysate. The second portion of table ld'given
the phage reactions of the gaiactose positive (transductions) and
galactose negative colonies derived from cells exposed to the HFT lysate.
All of. the transductions were lysogenized or converted to the Lpi state

vhile the non-transformed colonies were either phage gensitive or

-

contaminated with phage. -
cavries

These results suggest that lambda £ the transducing activity.
could be argued

However, under the experimental conditions employed it fx=gms=idble that

the transductions are the results of the action of two entities. The

~would
firet, which actd upon the cells and makes them "potential® transductions,

and the second, lambda, which in the process of lysogenlzing the cells,
wou ié S‘ov;!d’im“‘f LS ’ so many phaqe tontacts tores uit m
convert{§ them to actual transductions. I» order foi"ktrahsductionp to-he——
’ /

A
( 5’3 ] 3'/0/
obeenved=ut- , hyposkesis, the "potentiating® agent would have
preseat “th aboat - - . ever. ' _

to be tire_omder—of ten-fold ie excess l!Alambda.( B might be-argwed $hEy
 becuwge (ix- xxkim the-oxperiment $recorded in—tetke=if) oniy-ubeutenc-

hirt WW the—retio
 of the- "petentiatinglspert o lewbda wew- wot- high. Tebe-wonld-not-necessarity

N

mere =0 Gl . B e Re—@ 54 sz or= v '._.
' ed . f-r-gpuhmamw, _
potentiniity—te—actueittyr |The observetden-of linear My of number of tra;ns—,
ductions to amount of HFT lysate at high dilution&(lo -10" / mwies  ’ _y
such au ov«whclﬁ-q evcess of anytacessory +o as iucake TS ’_,/hw.hwsw
the_intervention n-A“Yactor in} W addition lambds :tgmr {mprobeble.

na ﬂ:cu. @ B le
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At thdee didiwk dixs dilutions the probability that a single cell would ™.
,, ' N Lo

anount both jactivities would “be(approximately the équare;of thq\\v

10 1012). Lambda most certainly must be the vector of transductio-.

Bie lateraction of Gal, sad gal,, { fositicbiect)). 1)
: With -the use of HFP lysates it has deen possidle to study th
iuteraction of Oslj-and Galy~ cells with HFT Gal,~ and Oal,- 1yutn":ﬁ_;
respectively. The results from one set of interactions is shown in tsl;i;
1.6. After a preliminary period for the adsorption of the transducing
activities the cultures were centrifuged, the superbatant lysate discarded
and the cells ;'eouapended in broth. The cells were then diluted and plated
oﬁ EMB gXxe galactose medium, No galactose positive colonies were observed
on the wetARbX e\ Ayafatd (skbtés plates made from control unexposed cells

or from lysate treated cells. After 24 hours incubation at 37C two ralsed,
slightly orange $iuk colenies vere observed in sach experimest on the

plates fron cells ,;@sed to lyeate, These colonies were slightly lar o
L - L3 ’?é_.‘; . . . )
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; roughened papillate surface. On stqgiing out they gave rise to positive
colonies, negative colonies that remained negatife, and to papillatiqg
galactose negative colonies. |

In each experiment a number of galactose positive colonies
derived from the papillating negatiie colonies were tmwimt picked and
streaked out twice for purification purposes., From the secomd streaking
galactose negative seéregantn wefe obtained and classified with regard
to negativé allele. In each experiment idiotypic and allotypic segregants
were observed and in one exﬁeriment amphitypic segregants were found. The
amphitypic ( Galy- Galy-) ségregants were transformed toawild type
phenotype_bj lysates of wild type cells, and a lysate of , the ampﬁitype
' forﬁed galactose positive transduction clones when zpplied to Galz-

recipient cells.

The failure to realize a wild type phenotype when the positive

trans-
: qlleles are in a xxmmspogsition, and its realization in the cis~position

constitutes a positional effect for these loci. YEE
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The action of HFT lysates on lambda-2 resistant cultures. \?5
In the prewious discussio£t§;é1%ysate: were stated not to
transduce lambda-2 resictant recipieng cells. HFT lysates, on the
other hand, do transduce lambda-2 resistant cells, but at a low
freguency (one per 166 transducing particles)., This is presumadbly
'oﬁﬁiéiﬁifba:?;-iﬁﬁx potency of HFT lysates, which helps to uncover any
residual interaction of transduqing phage and lambda-2 resistant bacteria,
regardless of which element had varied. Such variation might then be
eithér phenotypic,(e;pressivity) or genotypic (mutation) mither in
virus or bacterium.
The interaction of HFT lysates with lambda-2 resistant cells
is i{llustrated by the following observations. Some mutations to lambda-2
resistance are accompanied by a coincident change to lmmbdx inability
to ferment maltose ( 3. Lederberg, urnpublished), Revorsionx to ability
fo ferggﬁt maltose is accompanied by reversion to lambda~2 censitivity
a#d vice versa. These two phenotypic effects have never been separated
in crosses and 1t is presumed that they are the result of a single
mtatlon.
The transductione of a galactose negative, maltose negative
lambda-~-2 resisfant. lambda sensitive culture obtained by the action of
an HFT 1ysaté are of two types. Maltose positive andi lambda-2 sensitive,
and maltose negatife and lambda~2 resistant. The first of th::: Txzp=
types represents the detection by the HFT lysate of reverse mtation
of the locus in the reciplent cells;éontrolling lambda-2 resissance.
Te second type of transduction in about 95 percent of the cagés

1s stable for galactose fermentation. Study of the transformability of

galackose negative segregants from the unstedble transductionx clones LHund

p
ghoved ‘them not to be suscepti 1&1&1
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to a higher frequency of transduction than the parentel EmXixxs maltose
negative lambda~2 resistant cul@bre. In th&§¢ cases, at least, there has
not been a mutational change in the recipient cell to a XEEXR greater
aptitude for transformation.

About 95 percent of the sxamwiwstizzuxsf maltose negative
lambda-2 res$stant transductions have been found Lp®, the remainder Lpr .
The Lpr forms may be stable or segregating for galactose, but dl segregating
clones are Lpr.Segregation for ga.lactOSe fermentation is usually accompanied
by segregation at Lp. Presumably in th?c&ses there has been variation
in the transducing particles, although it is possible that in the transductioans

ending in Lp clones that an agent distinct from lambda is opergting.
MJ‘M‘W— clras
Crossing behavior of the WWW

In previous sections it was noted that transduction clones
Sncee
gave HFT lysates after UV induction. ¥ spontaneously produced phage 1is

similar tp phage produced by the induction technic it might be expected
that in crosses bétveen transduction clones and gakactose negative cultures,

or between HFT galactose negative cultures and ndn-allelic galactose

' Q L nm't uun:l. observations whieh: wiggeny that | trmmtien " secur
/ dan mt pw qn iupgrmt pars in -nd: uou«, The first nmutzon. -2 1ation

‘ ostiBie T .
‘whiph ninh‘iu:f: ® ﬂhﬂ. i mt in s mn Mnm an Kﬂ' allotyplo
usrmt antl an 1diotyp10 tntor, 11.200 prototrophl vere cmaﬂined befcro

a &nlsctou ponuiw rmbimnt vas enocountersd, A second observation 1s
frm Sho mim ot a cross h-#-; lyaomie unstable transduction- N
(mu- af ;iving m lyutu) uﬂ n 1p* uhcton nvntin oul.turo. iﬁ
Y mn /, n!.p’ tr-aaduction (umblo of ngm m lynin) -J
}o ma Ly' ahm:o hpun culm A oc-paruon of theu mtuu
uhovod no uniﬁennt 4norease h ‘the number of galackone positive oolonin

¢ ﬂuvb .
in thc cross bedkoen tho lyscgeAlo tramducuoa aal the unniun; Apparently

transduction does not confuse L—W&a&bﬂ, the results of crosses.




The transmission of galactose heterogenicity in Eﬁsses is greatly
influneced by the F BEXX¥IX¥ polarity of the cross (table lig: When an __
axztzbis heterogenic F' culture is crossed with a noneallelic:galactosb
negative 1p® F~ culture, unstable galactose positive prototrophs arse rare,
When the unatable culture is ¥, and crossed with & non-allelic XX galactose
negative X Lp8 Tt culture, most of the prototrophs are galactose positive
and unstable., Some of the galactose negative prototrophs in these crosses

can be explained by ga.la.ctos'e negative segregante in the unstable xix

e~ galactose positive parent clone.

of ultraviolet light in auxotrpphio stocks 'U.tablq for croasing with
the Gal,~, Gal,~ and Oal)~ stocks used above. Of these 17, 14 were found

" to be tm-femod r lysates (to wild $yp tin of the li were reocurrences

ﬁ% or Gal,~ m Oalz—, four were appanuny mn mﬁum at. 0:11 )
(gyu e
-~ M,,. and tht mmu five were new loei m:an«d hy lyuho. 6'; c:

thn thru cmlmn bt transformed » any lyuto vas mm f};_r)hu
+ | mAs PEARENTLY NG~

Iysates of 1% (#a transduced Galy, 0.1,,. amt Galg, Wab/dot Galy. In
reoombhnation tnu this culture has glven pla.cton pesiwn tooonumu

with both Galz ‘nd Gnlb Yor oxphmtion of these ruultt it is necessary
OYTS IQE “SE ucwr IRAT CAM BE mm:oucev
~to po-tnlata a doublz_ change, ona vitbaf‘ihe r%d md.

B S

bei. “and oxne viths.n tha roa.on. non-allelic to ary of the xnown locd,

:’
e

which in addition gru. an intersction with Gnl « guch that tlu hatero- ﬁe ;,
i xygous combination is not phmmic‘n; galactose mitin. M, onvesol od:i?;.*
techmeal d‘#‘c““‘a Seems a mere '”“‘3 f{-'\aua.hn\ .

The study of The qalachse "'1“’1% culbuves wet tramsbwmed 2"’

lysated hos buu grrtly Windeved l,..] d,;H’-;cu.H-j ™ d..sc.cvmv-7 wheel wl}u\ca

So
we vt hfu(u] &7th£' auvd whick cul‘-vwﬁ we ve mtwﬁl *slow ‘.o.nhalc ;
3“(”"1“ ‘\onhm. o sdachn s are wol Nad,\ celeched,
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DIBBUSSION
The xmwx results presented above can be placed inban orderly
fashion by the following scheme. When lysogenic cells are exposed to
ultraviolet radiation and the prophage is induced to form mature phage,
on rare cccasions a fragment of the bacterial chromosome is included
within a phage particle. Wﬁen this particle injects its gepetic material
into another bacterial cell, the fragment is also injected and if the

recipient bacterial cell has the proper genetic constitution the presence

-

of this extra genic material is made obvious. Thefraganent—renains-within
' +

The allotypic fragment usually persists at cell di#ision, so that

segregating clones can be maintained indefinitelyyin mass culture. At
least two additional events are inferred: (1) diploid crossing over leading
to reorganized digenotes. Since these may be hetepogenic or homogenic, a

four
!pur s¥x strand (or more) stage is implied. (2)seg§éation occurs leading to

;szitir hgplogenotqf the state typical of E, coli. The fate oykhe fragment is
unknown, Crossover haplogenotes (amphitypes) have also been igolated and
may rgnresent either a third process, or the first two in sequence (ef
Pontecorvo, 1954). Since heterogenotes give HFT lysates,’the fragment or
a replica of it, is assumed to have a high probability of incorporation
in the phage obtained by UV induction. The low yields suggest a burst of
one phage particle, a reversal of tran{dnction.

| From this description it is e;ident that the genetic transfer is
intimately associated with the process of lysogenization and lysogenicity.

Concerning the process of lysogenization in K-12 little is known beyond the

fact that cell and phage interact, there is a period of jndecision, and the



®

jnfected bacterium either dies or generates a clone containing lysogenized
cells. Once lysogenicity is established the capacity to produce phage
behaves as a nulcear gene that is closely linked wiith a mumber of loci
controlling galactose fermentation.

The firﬁ step in the scheme is the inclusion of a fragment £
shm within a phage particle. In Salmonella the fragment is a random
' section of the call's' genetic material, but in E. coli K-12, it is x quite
ﬁpecific, for only a restricted.group of loci are transduced by lambda.
Again in contrast to Salmonella, "lytic® lambda is 1ncompet% in
transduction. This may reflect an inherent difference between lytic apd
UV induced phage.

In the establishment of lysogenicity the genetic material of
jambda enders the cell and adsociates itself in some way with a specific
region of the bﬁcterial genome. In the induction process it is presumably
‘emerges from its place and starts to mltiply. Transduction could be
gccounted for by some latitude in the separation of the galactose loci

from the prophage linked to them, and their common knclusion in some
maturé phagé particles. The close genetic proximity of the galactose loci
would suggest their increased 1iklihood of #énclusion, but there is no

closely
necessity tha.t,\linked genes be also spatially close to one another.

i (BT e WFTY
Thero are two types,\of culture 1n vhich transducing particles

., are formod a.nd !.t 1: legitinate to a-k vhether the two are dirferant
phenonm or ﬁx neroly quantitaively different upoctl of a ninglo
ph.nononon. Qhe evidence ror & nnita.ry prooou is negative 1n na.tq.rq. lha.t

’ 1:. no diffaronce han baon xwted botweea BEFT 1yssies a.nd m lyu.tn. i

“¥fhe ‘;-mmafdwl"‘""' hus
axco;pt pouibly the highar incidence of trmaﬁmﬁ'un- “wah Lp'(Teact
R

with the forner‘ This exception. ir 11; Yo ono. oould itself 'be explg,tnd,

on the basis of quantitative differences baetween the two lysates.



of the
pLduction of transduoing particles in cultures giving | ‘

[ a»'

4
él&utn hn not passed Leyond the ,prelininsry stage. fhe evidence thus

- most yw: ‘.,:-,;
fe.r tuggeote tha.t M of the cells yleld transducing particles
Mhe defevnahin 5t

" Wita
and that tho yield yer eell 1: mt large. lh regard to the frequency of
cells m-itting trmduoing aetiﬂty it shunld 'be noted tha.t cultures ,

:ta.rted rron a sin.gle eoloxv vith BH‘ property may contain &8 much as
' Vlrh‘e ow““_:earézahm

30 percont of cells wigh NFT property B il
/.szec:&e dedivi " T T B
The Zaskme 67 %he 1ysates of negresgting h{.erozmou-

is
mactoee yosit2ve clones ind.icates that the fragment preferentially
s\?‘"'

kcluded within tha phage particlea, o . Prosumsbly ezchange between
=3 Cad: alse ™ G
fragsent eul intact chromosome Aoecm'ﬂ saah that instead of giving lysates

predominately allotypic in character, idiotypic lysates are obtained. The

exchange is sufficinetly rave, ;zovaver, that odgervation rhmains_ objective

in pature,
The nature of the association of the fragment with the infective

phage particle is not known. Presumably the material fs within the phage
membrane since it is not attacked by desoxyribomuclease. The availability
- of lyeates in which %k most of the phage patticles have activity (HFT
~ lysates) or have no Aa.ctiyity (NPT lysates) suggests that morphological
compafisons might possidly be made via electron micrsocopyof intact FTEKEE
PEEXTEIEE or disrupted phage pa.rticlee.
The fragment enters the bacterial cell in company with the prophege,
by analogy with T2, probably by the inJection process (Hershey and Chase,1952).
The association of the fragment with the prophage in transduction
to lysogenic cells cannot be stated in the absence of phage markers, since
it is not poseible to distinguieh between the previously carried and the
newly enstered prophage. The carriage of more than a single prophage by

cells of E, coli K-12 has been reported by Appleyard (1954) and it is

likely that the transductions of lysogenic recipient cells are also

carrying more than a single prophage.



In 'only one instance, from more than 250 segregations studied, has megregation
from a transduction of lysogenic cell resulted in a change at Lp. In this
case an idiotypic segregant became Lps, and this might have been a spontaneous

"mutation”,

. In the transductions to Lps recipient cells the associatéon
between transduckng prophage and:‘;fragment is possibly better seen., These
tré.nsductions are of two kinds, Lp+ and Lpr. All/segregants from Lp'+ clones
have been-lységenic. On the other hand, Lpr transduction clones segregate
i.pr/Lps as well as Gal+/Gal~, The incidence of Lp® Gal- idiotypes supports
the notion that these loci are linked.

In considering the rekationship of the fragment to the rest of
the’genome no specifivc statements can be made with regard to its perpetuity
in the heterogenic clone. One would depend upon its possession of a
functional centromere, so that it would behave as a small autonomous
chromosome, or the fragment would lie attached to the homologous chromosome

attachmenrt”
segment, either intersitia.lly or terminally. Either position presents

difficulties for crossing over, and the fragment as a separate chromosome
ji.seems more plausible. |
A In the above sections the results have been treated and discussed
’in 7éeneral way. It is obvious that the study of this transduction system
has orly begun and that many experiments and interséting observations will
be made before the problem 1s completely understood. It. is proposed to investi-
gate lambda transduction further along the following lines.
i " Whether the production of éransducing activity in APT cultures
1s related to the interaction of radiation and cells, or is the result of
a mtation\\like event in the cell poputation.
2. The production of transducing particles in HFT lysates.
3. The action of radiation on transducing particles and the possibility

of inducing mutations.
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6. Further studies on crossing over between fré.gnent and idiotypic

S

loci using additional markers.
7. The relationship between lysogenkzation and transduction, ank

between lysogenization and crossing over.

8. Egtimation of the gene order of the transduced loci and their xmk

relationship to other mapped loci,
9. Study of the biochemical steps controlled by the various loci

@i the faxzpuxiyx fermentation of galactose.

4 The debection of other loci within the transduced reglon.
Fngam M
5. The bshavior of the fragment transduced during meiosis,



SUMMARY
A cluster of loci in Escherichia coli K-12 was found previously

to cont;'ol -the fergentat‘bon of galactose. Lyalogenicity for the temperate
bacteriophage, lambda, was also found to be closely linked to these loci
in crosses. 'l‘hé phiage lamkda now has been fﬁund to transduce these loci,
as can be readily demonstrated by mixing lysates of galactose positive
cultures with galactose negative cells on ;i selective medium, EMB
galactose agar. . , ; The transductions
result in clones that are hebterogenic, that is, they are diploid
for a small region of chromosome. The small fragment of chromosome
transduced appears to have a functional centromere, and is perpetuated
within the clone even after many single colony isolations, but it may
on some occasions be lost. While in the cline it has been found to
cros.sover with its homologous region, on some occasions at least,
‘at a four strand stage. Each of the new phage particles formed in lysates
of hetez;?;enotes has a high probability og containing weik—ewiy—o-Fruguent,
ot the fragment &Skl TGINSMEY carried in the hateroge.nic clone.
A position effect on the expres;ion of two of the transduced loc¢i has
been Obgerved. Di;;eterogenotes of Galy and Gal) are not phenotypically

galactose positive in the trans positions, but are sojin the cis.
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Table 16
The transmisgion of heterogenicity
in crosseg
garenm' éelln : Protosrophic recomdinante
i . ...Calactoge (+) Galactone (-)
0al,S(}) CGaly- Lo 1 about 6000 -
Galy= i’ 0al,~(2) stnee 99

* unstable for galsctose fermentation, 6 galactose negative
segregants tested vere Oal,-

»e 25 of 30 oxamined were unstable for galactose firnentation.
One segregant from each of the 25 was tested, all were Cal,~

(1) control platings showed the ratiox of (+)/(-) in this
culture was 109/57

(2) control platings showed the Tatie of (+)/(-) in this
culture vas 115/13 ~

25

6oy L‘,‘s (ol t+ Lﬂﬂ- 329 .
| 757 (agpro)

Ga.ﬂ,“" E-PS M};f Lv+ 167 (dﬂarox-.)



Table 1

Principal cultures

Wisconsin
Stock Number Ge mtype*
W518 ¥ Lacy- cal - Ip®

+ +
W750 ¥* M- Lac;- Gal,- Ip
W81l F* ¥~ lac,- Gal,- Lp'

‘ +

w902 P- 7-1-B)~ Hal - Gal,- Lp

+
W1210 F M- Lac,~ Galy Ip'
w1436 F' T-1-B,- Lac - Gal -~ Lp® ¥
w1924 F* M- Lac,~ Gal,- Lp”
w2175 P Gal,~ 1o’
w2279 F* M-Lac - Gal - Lp®

+
w2281 F M- Lac,- Gal,- 1p®

* Genotypic symbols refer to the following characters,
(1) Compatibility status, F

(2) Mutriticnal requirements; M, methionine; T, threonins;
L, leucine; Bl, thiamin

{3) Fermentation reactions; Lac-, lactose negative; Gal-, galactose
negative; Mal-, maltose negative

(&) Ph%ge reaction; Lps. lambda sensitive; Lp+. lambda lysogenic;
Lp  , lambda resistant, but not overtly lysogenic.

{(5) Drug resistance; S, streptomycin



Table 2

Recombination between the various
.1 Galactose loci

-,‘}\_.x) Y

' Minimum Number of Percent Galactose
Gross Prototrophic Recombinants Fermenting Recombinants
Fy Gal;- X F Gal,- (1) 1500 0.13 Y
(2) 6517 0.06 °
(3) 3603 0.03 ¥
: 11620 0.06 —
F' Gal, - X F Gal;- 4588 0.13 ¥
F¥ Galy- X F Gal,- 2654 0.23
F¥ Gag, = W750 _
F - 6'&21’ (W E1)) (aevahm Phewacom)

Frbosys Wi
F+ Gy~ * W?H)WS'IJIWHBb
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Table 3

Observations on lambda lysate transductions

Locus Number of experiments Cultures involved

1, Loci not transduced

Lacl 1 w112
(serine or glycine) 1 w1678
Leucine 3 W1?36,Wlll-»36a
\,5’ Methionine 4 58-161,W811,W1821,W518P
Xylose 3 W1821c
Ao w5182
\3‘4& :b. Streptompeln 1 51
QY Proline 9 W1692,W1920,W2062°
S% 1(1ytic lamdda) wzoézf
Mal a 2 W2331,W23478
Mal_ 1 w2071
Ara 1  w2307?
2. Loei transduced
Gal, - W750,W2279 ,W2280,¥2373
‘ @&- Gal - ; W1210,W2175,¥2281
\Q ¥ 2
LJ\;& Galy - 2297
gfﬁﬁ Galy, - W518,W811,W1821,W1436,41924
- Galg - w2070
(Footnotes table 3 contimued) .

f= lytty lambda grown on M- culture
g~ lysate of prototrophic HFT Gal_.~ culture

h- lysate of prototrophic HFT Gal?:— culture



Table 4

The interaction of lysates and cells of
galactose nezative cultures

Recipient Mag 1%3?, 0;12- Gal,~  ¥Wild
e v 5 AT VR it
N R A2 1.4

Galy- i (1) 2> - B -
(2) 2 2 - - 405

Gal,- (1) . 52 n b3 -
(2) 20 - 10 - .356

Gal,~ (1) 89 - 202 - -
(2) A 50 85 - - b7

(3) b7 - - 50 3%

* The no added lysate plate which repi’esants the number of
spontaneous reversions ocouring on the plate. The remaining figures are
the muwbers of paspillae occuring on the plates per 0.1 ml of lysate ’

added,



Table 5

Restoration by revorgse mutation of the abllity
$o transduce previously noa-transducible locl

ieﬁpie:t* Reversio None Lysate Reversion
oal, ¥l Gant (1) 0 g
Gal - Gal,’ (2) 10 96
Galy' (2) 6 552
Gal,,- oay,” (5) 39 204
caly” (8) ' 25 291

*number of papillas per plate, 0.1 ml of lysate plated,



1 Table 6

The necessity of of lambdae adsorption
_; ;ransducgio o\ |

bla -
e Plate, dddbr

Recipient v ?Z Dpptites ¥
Cells (L ___lope ¥11d type Q;m
Gal;- 8 1 426"

r 1 2
Gal,- o ‘ 20 356

b o pI) 14
Gal,- . L89 296

r | 50 57

*;umber of papillae per plate, 0.1 ml of lysate plated
+* 5= WH ')—Mw-‘ n = larbdw -2 Aatat . N
r“wmmmwt,w ok 8o v Roriibbe -



_ Table
o acttfilet Lostcally mrom
lambdg
Plute oddchun
Experiment Recipient  Lp N 3\ e e
cellsg Allele __ Nome Lytic lambda Placue titer
228 Galy- + 3 2* 2.4 x 1010
Galy~ + 7 8
Gala— ] 9 8
239 Gal,~ * 2 0 2.% x 10°0
Galy~ + 6 2
Galy~ 8 13 8
23 Galy=- 8 - 6 2.4 x 10tV
Galy~- + - hd
Galz- 8 - | g%*
Galy~ s - 6**
Galy + - 3%+
280 Gal, - + 0 2w 2.6 X 1p7
Gal - + 1 2%*
Gal,~ + 14 10%*

#Papillae per plate, 0,1 ml lysate plated. Lysate prepared by
groving Galy~ lambda (UV inducticn) on a galactose fermenting culture.

*2Thege papillae picked and sireaked on E{B galactose medium
and found stable for galactose fermentation,



Taple 8

The specific activity of lysates of the
transduction clones
Recipient ~ Transéueing Titers +
Cell lysate Transductions on Lp assay cells P/pw
Plagues Galy - Gal - Gal; -

Gall- wild type l5.8 x 108 2.4 x 106 1.8 x 107 1.3 x 107 32
Gal,- Gal,~ 7.2 x10° 1.2 x10% 1.0 x 108 - 60
Galy- Galy- ** 7 x 104 1.8 x 106 6.3 x 10* -

Gal,- Gal,- 6.2 x 108 4.3 x 107 1.5 x 108 - Y,
Gal)- 6al;- 1 1.5 x108 5.0x107 7.5x10° 7.4 x10 2
Galy- Gal,~ « 7.3 x 108 2.5 x107 2.8 x 105 - 29

*% A gecond isolstion.

* Batio of plaques to transductions, the maximum transductign
titer observed is used for this estimate. Usual ratio P/T is about 10



q
Table I

The occurrence of stable transductions

Recipisnt Lysztes
cells T vild
type Galjye- Gal - Gal, -
Pc*¢c T** T/c © T T/C C T TC C T
Gal,- Ip® 381 1 1 - - - 11 1 11 30/1 1 29
Ipt 461 1 2 - - - 811 4 291212 27
pt W31 1 42 - - - 9211 0 - - -
Galy- Ip® 46f/0 6 15 24fo0 27 - - - 98/0 0 &
1p*t 248/17 17 21 83/ 16l - - - 79/1b 14 52
w2/ 4 6 652 2 0 - - - 56/5 5 ©
Bal,- Lp® 835/19 19 383  72/29 29 72 hy2/11 11 20 - - -
Lpt 573/41 41 133 96/51 51 96 - - - - - -
Lp® 320/31 31 127 - - -238/3131 350 - - -

* Papillas transduction plate/ papillae control plate. T =

transduection plate, C =

control plats

»% Corrected for sample taken, gtable obs. X Papillae transd, plate

galactose fermenting papillae.

sample slize’
With the exception of the T/C column, numbers given are number of stable



