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Dear Lederberg, . : i e ey :
Thank you for your letter, and for straln 123 A+, whlch arrlved a long

ago s & too was surprised to find no effect in crosses. I have made no great progress

with 183; however, growth requlrements have been found to be methmonlne and %zsine,'ﬁf'x
: w "'I‘*/

but Wlth a lag of soue lﬂh*ﬁoes this

on which 183 grows o
5 ’,‘lf’““:’f

correspond with your findings ? “m-_';-‘bf ‘" ' Arqjﬂfl ”Jf i

As T wrote you in my last letter, I had some troubles Wlth reoomb1na-lJ
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tion which did not occur as msual, in the last months of 1949. I nnniﬁ thought I had o
found a reason for that; but have no more been able to reproduce ihe fallure of recom-

blnatlon,once it started reappearlng agaln. Ehls meant a con31derable waste of tlme ;"

- % i sr
o . % & i

I an glad 1t is Emwe over now.
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Summarlzlng the results of my work ,some have been of llttle encourage-
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te

ment, some others more 1nterest1ng' here are some details that paght 1nterest you H

.

l. Efr . Results of crosses Hfr x Hfr ‘were' surprlslng : no Hfr in the prggayy !

@ am repeating them now. The 1nterpretat10n of a Dauermodlfkatlon 1s always trylng.

2. katlng. Hfr proved dlsapo01nt1ng under thls p01nt of View ; nothlng deflnlte

has resulted. Sone synt;ohlc growt-,whlch seems unav01dable in mlxtures, makes the'

observation more difficult,but even soyit should be possible'to’see'soﬁetﬁiﬁéﬁtThis

‘

failure may be of some interest in relatloni to your new hypothe51s of small maleﬂz

gametes, which I take from Daviis's paper on BMG 2, and in thls connectlon T shmmld &1ke

FE LRI A BT I ) L) |-l‘_'s1:
to wuote two facts,none of which has muoh welght per se, but they may give rlse’%o

O Lo X s
further developments.(In some Hfr crosses w1th few cells of one straln, ohe sees ‘hore

recooblnants,ln some experiments, than colonles on controls with complete of the rarer

straln.*&he other fact is that with mlcroscoplcal observatlon'ln phase contraiﬁ} 1500 x.
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one deflnltely sees with Hfr crosses some very saall motlle ele%ents : E wou%d de-
«.+glving importance it

scrlbe like 89free flagella" I entlrely agree that/hnih/these facts may “seem fOOllSh
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t thls stage. The way is probably repet1t10n of Dav1s‘s exoerlment w1fh larger fllters

and a more e: flclent strain like Hfr ; I am ikxnkxng trylng somethlng 1n this line.
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3. ﬂgns . I am looking forward to your paper on segregation announced on Geneticsy
I feel I am perhaps the only one who still believes in linearhty,but I had some results

which pointed to a possible way out of the mess. I am inclined to think thatvahe data

collected so far (I bave seen also Newcombe's data on ST) can be explained on the hypo-
" thesis of linearity only if either a major chromosome mutation has occurred in the
building of Bulia or T-L-Bl -,which is not unlikely with use of X-rays s OT selectlon
of prototrovhs introduces a biasxof some sort - not revealed however,from rec1nrocal
crossesy otherwise, 11nearryy seems untenable. The first.-hint for a chroposome mutatior
came from the outrrossefof W 677 and W 705'with v 836 « In the two cases, the rela-
tibnships between Gal and Lac are reversedy using W 677, Gal is unlinked with Lac,
using W 70§ it is #ery closely linked. The markers of W 836 are closely linked between
themselves, slighily on the right of M. Gal of 677 and 70§ seem allelic(and not alleli:
to Gal of W 583,which is linked with Lac on the left &f it). The masiest interpredatio:
seems that thare is an inversion ¥mtw with break points left of M and left.of ﬂec, the
orders being ¢ W 677 : 1Gal M Lac V LT s and W 709 B M Qal Iiac Vl, the nor*na1
order being the 1ast one. Many other markers are linked w1uh Bal : Xyl,Mal of W 677
(not allellc to thnose of W 705:unfortunately) Ara and S,and should 21l be within‘the
inversion. The results witl be : a) in the cross Bii x W 677, or W 836 i w 677, merkers
within the 1nver31on will recombine only with double c.o. (odd crossovers belng normal
ly inviable) giving rise to the observed mess of conbi n"tlons $ b) there will be an
apnarent,and partly possibxly real ketweem negative. 1nterference betWeen Bl-L and
M=lac,as is, in fact,found . Akkso other results follow. Bossibly part of the difficult
of"diploids"may be due to random segregation of acentrics ? The agreement of data
With theory is only qualitative,so far; it is difficult to collect enough data, and

1t is dlfflcult to test such hynothe51s only on the basis of agreement with edpectatic
1n v1ew of 1gnorance on 1nterference . I am trylng other ways,now, and should I cone
to more ¥=Xixkisvemnz final oonc1u51ons about it, I should like oerhaps to ask you

the earlier strains T- etc., to teace back the hlstory of the mutatlon. But it is
definitely toeezrly now. At present, I should need instead a replacement of W 826,
lost in an accideﬁt,and Tg 3 I should also dike to have an original K-12; I should

very much sppreciate a sending of them,and perhaps also strain Y+10,as I anm using



as TLBl- a 7 909 reverted fog Gal.
4.Antigens. Differences of antigenic type between X-12,W1113, 123are too small
to be of value. However,itwo mnd perhapd three strains ,antigénically different, and

faxt interfertile have been recently found,and serological analysis is in progress j;

I am developing convenient markers and hope to be hble to ship them to you soon. Such

strains show also some degree of interfebtility with the three mentioned above.
Thank you for the very interesting details of your "diploid"work .
Standiny “M.hf rparnhe OVt
T am ene}eéing ofprints of the letter to Fature; unfortunately Ix did not correct
' reference to
the proofs, and the alterations you suggested abopt/Professor Tadumn, which was insufii-

cient, could not be done. I apologise for this . I am also Pagimding sifprint-of the
abstract of g Stockolm paper, taken from the Proceedings. This paper was quoted by
you in your review on Bacterial Variation ; unfortunately, in the Abstracts,where you
must have taken it from,only my name was given ,and not that of my coworker Visconti.
This mistake was corrected in the Proceedings. I am adding this, in case it happened

to you to quote again the sape paper.

A Cambridge statistician, N.".J.Bailey, has produced some nice methods to deal

with selection of ptototrophs,estimation of map distances, viabilities etc. He believes

that some ofzhis methods may be identical to those you have employed for the analysis

of the data of your 1947 paper on Genetics,and would be grateful if he could know more

of those methods. Is it possible to get,from Yale University library, a copy of your

disser&%ion ?
Your sincerely

/}‘AK&;Chwufiig




