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My dear Luca, §§ 3 A ;
I thought you might 1iﬁe‘to know that I have obtained a

spontaneously occurring Hfr strain. This appéared in 58-161/F+(Spicer)
under the following peculiar circimstancgs. "I have found that F+,but
not F-,cultures maintained on 1nspissateg§eggfat\§° tend to die out
slowly over a period of many months. Some weeks ago. 1 found that
58/Spicer,transduced to F+ and kept on egg asusual,failed to yield
growth when quite large sweeps of growth’werewyrqgsfgrreé to broth.
There was no evidence-of lysis or plaque formation. I left the egg
culture on the bench as a reminder to do something about it. About a
week later .kgnotiged that -about 20 colonies had grown up on the area
of confluent(but dead) previous growth. Several of these colonies
werehnonmabhquﬁ.faneaqffthem;however5was Hfr. The recombination
rate 1s about X 1000 normal; it does not transduce F+ to W677/F-(25
colonles.tested &:compared with 25 colonies picked from a mixture
with an Nfr culture of the same strain which gave 100% conversion
under the same conditions); 25 Hfr X F- prototrophs appear to be F-
(period of incubation not yet completed). 1In fact,it seems to behave
exactly as your mustard-induced strain does. The interesting thing

is that UV depresses the fertility of Hfr,a result which I must admit

I anticipated. T have been thinking a lot about Hfr over the last few
weeks and the more I think of it the more it seems to me to fit in

to the view that the F+ agent %x acts as a gnetic veetor. The theory
now is as follows. F+ is a virus though not necessarily one which
under any circumstanpesuis;lyxic;like;aaphage;= It 1s liberated by the
cmajority(or. all)of F+.cells during the early stages of the growth
,cycle,and;remainSLadsorbed;toﬂthe;surfapefofAthe;cell;alternaxdvely,

-1t is:ldiberated free but ds.yvery:rapidly adsorbed on to other cells, ..
¥hen- adsorbed by F- cells. 1% is infectivecbut. its stabiljity:within. .
-8-host cell depends. on a.rather-delieate: physiplogical balance so .o
btham,in;xhe;ca3euo@ucer&gin;Ff;populatioasvonly;g proportion- of ecells
~become:infected,F+ being: discarded bHy,or dyIng in,the Teémainders.. 4.
small proportion:of; F+ agents from Nfr strains become intimately: assoc-
:iated;with,part;ofxthemchromosomeiorpone;pfuseve@alfchromosem@s),pf the
vhostﬁcelihsebtha¢,when;¢heseyarg~ldberated_the;chrompsome is.. carried
-wlth, them,..cThe. effect of UV ds to. dncrease the propertdon.of, cells. in,
:thcbutheuib;agentuisyassoeiaxed;withygengxicyelemen¢$(sincp UV decreases
- Fe. transduction a&pxhecsamehtimegas;it;incmeases;recembinationa.wLJn

i Hfr; strains. there has been: a;mutation of. Fg and thel.establishment, of a
~new, relationship. between.dt: and- the cell.so. that all- the. F+ agents. now:
.become associated; with: genedic elements;. i.eicthose F+ agents which,tn
merjcglls;beeomepgtie@utovgenetic;elementssedther paturally er: as the
resulty of the new eQuilibrium,induged;bygUY,canbbegragardeduas.phenoeop-
=les:-of . the genetic alteration whiehiis 'Hfr,;. The Hfep virusshowever,is
+inherently unstabie in>P~:pells.go ghatf1t;cannqt;gstabiish»1tselfpto;yg
.produce Hfpr-prototrophs;: ‘I have been most-interedsted - 'te learn- in this
scannectipnpthat,in:Salmonekla?transductioﬁhwhichJappéaréftoébéhdeﬁinitely
vdue=to phage.carriage. the fécfpieﬂb'§ﬁraiﬁ*ﬁay*feﬁéiﬁﬁphagéEseﬁéiﬁive
although genetically altered. It is also a faect that only a proportion
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of.reensitive: cells exposed ko-temperate-phdge éstablidh 'a 1§shpenie! “°©
retationship withiit, I feel thatuF+ may-exist.incvarious. Palleldge? i s7"
forms -and: thatidts; stability within F= e¢ellsidepends-onia very 'délicate
relatienshipibetween 3us§-therri§hb F#.allele. and. the;right phystologlcal
statecqof the-eeil;c Hence:your Fl,strain which can he transduced. by’ ;¢
Waksman F+ bnt not by K12F+7and withswhish: 50%:prototrophs gre:F- <= and-
my . 58/B+ ;strain.whichcis very poorly;transduced to F+ asvcoimpared. with
W6772/Fe and. with-which;ontys30% pretetrophsg-are.Fe.c I-de’ntiknow what.
you -thinkrof.:al) ‘this:-wthesesane :deepswaters!. . I have. probablycexpressed
it 8l iverycbadlys vI:zforgotcstomention._ that my theorycascto -why. Hfpr: -
reeconbinatton i1s depressediby . UV-is:that :sinee :all .the: F¢ . agents ‘are.
already rassoelated ;with sgenetic . element s -the jpreportion which do so:. .. . .=
cannot -be Increased by .U¥,while UV.depresses the number. ;of:vectors ;which
can-make ;gf fective ‘conbvactcwith .F- rqetls s ;Incidentallyumy HEr cstrain
showsqa»1052O&£¢1@Lre¢uctian'ﬁnonecombbnatiqn\Bateswhen;crosseduwibn ve
W+677/F+. . Unfortunately it .ts $¥azT .sa I have'nt.been able.to:test the-
effect-of . S¥ion ;2ts fertility.1Ceuldivou send me vygur Hfr?. I tested
2Q.colonies-fromoaccopy .of ;it which:I-have cand ;all were NfrE+. 1 was -

glad.-to kear ofiyoucand your ;werk from:Jims. .Will oyou-be ;eoming to the
5.G.M.Symposium~on “Adaptatient? ;If:zyousdo I hope you wiklstay,with us
but please-let.me kmow as early.as you:can.  -Is there no chance .of -your
gehtingsa;tn&vekggrantvtomgo,tongldepringzﬁarbor?.jBothQ&imhandal’*
think:you showld bg there, s | i 6 wonr ey o0 fow nio o
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