
ti~vembar 6, 1952 

Dr. *iI. FAward8 
BOX 183 
thImblea, aaorgia. 

Your note of the 4th on your proapeative review for %act. *3ev. Just 
cams in. 1 shall be looking forward very intently for a review baaed 
on such an outl~e. Your deaiaion to o&t a considsratioa of nut~itioml 
variation acme appropriate, not beoauee of any question of pbmonal 
qualifioations, b&t beaaum theee am prLmrily laboratory tools, The 
Salmonella group gives one ah unexampled opportunity to oontrast labo- 
ratory findinCJh, on the mehanianaa of variation with the natural oc3mr- 
rencea of the variant types, and the gttn6ticist I8 $lat aa anxious aa 
the bacteriologiet to see ah emphasis on this. The only biocheirical 
variation that might still be worth thinking about FOULS conoern there 
Baarkers that do mn to ti bar some taxonorafc value-- xyloee and rhamnose 
fermentation, and anaerogenicity. It is quite a puzzle that ,these should 
be correlated with ssrodiagnoria eve11 as well as they smn to ba. It should 
be within 3 mn#m that I will have ah opport&hity to n& you mny more 
queetione on par views on t&em quesciom9. 

The PS. to your note has set EW off on a bit of a gusee~ gatm a~ 
the special ‘~nicen6ss” of the lest batch of culture e. By way of rstalia- 
tfon, I wiU ast down aome of the thihgs that would be worth looking for. 
Fimt let 0e mention that I have been getting some perplexing re8ulta on 
the s?parent bagglutinability of the “0-f or&’ sylr Kauff. #248 f ram whioh 
many of the new oultursa have been derived. Xmipi.entl.y rough auspnaions 
have reacted quite specifically with my b reagan&md in aiids agelut. 
at 1:lOO tube tltre), but when cultures were aade from purified rough 
colonies, no apecifia agglutination wae eeen. It 8eems to m that there 
&aht be some residual b aubstancm in these cells, with or without flagella, 
that cannot be detected in the normal 0 cells. This would be oomirtent with 
our geneti8 comlusiona, namely that #Z&8 has the apparatus for produsing 
the b mabstanes, but hot for putting it on to active flagella. Agglutinogenicity 
and mirror absorption teats should give a definite answer, but I want to 
diacuas Qhie with you in greater detail. 
(according to my txmt), i.e., 

~~-672 turns eut to be b-l,2 
a mro typic paratyphi B from typhimur im X- 

abony. I have eincs done th3a experimant on a larger scale, and it looks aa 
if only one phase ie transduced at B time, 80 that from abony X- $yphisurium, 
aa wall ks the converse, b-l,2 and the new aerotype IV,V,XII itenx have been 
engemiered. Spicer brought a few addnl. sera with hti, eo I have been 
able to check up, by crude audc agglutimtion, on txxu~ of the other cmlturee 
I sent you. SW-675 (#248 X- altendorf) ia evidently not c. I do hope that 
the “3” phases le .g . also 676 ] turn out to be ret ognizable . However, I do have 
a new 5. typhi X- altendorf whicrh leeme to be 
~~~~~~f-*h~y~d~~n~~~~~~ & Fti%!i3fX~@~ 

ny isolation. 



To return to the guessing gam, the $!ollowing possibities run through my 
mind as things that would have to be locked for. The odds are even as to genetic 
predictability: 

1. Phase variation gp-i or gp- 1,2 in SW-674. iUnlikely on grounds of 
absence of natural occurrences!. 

2. Somatic recombination8 

3. Separat&on of coragonsnts of gp, ga, or enx [Conceivable on basis of 

4. Wmphaefcity of SQV-668 [probable] [I have, in this conneution, a 
#248 X- 8an diego, whiuh may be either eh-- or e 

% 
-, more likely the 

fczmer. If BP., it R~?,v be the counterpart of your 50. It la being sent 
as SK&L. j 

A rather striking f incEng has been the , a% a rsle, pha e II ie r;,ot tramducible 
to #?A,8 (4.8. in teats cf PA from 9 abony 8 and typhimrim 4 . The olitatcnciflg ex- 
ception to thf.a ha, q been the seccnd wham of your #157. 1~ our h&r&a, this has been 
monophasic 1,2, DC ~GU know its pm& AUS ti~torp; tnd hem it COREB to have the 
specific label Paratyphi BY Is there anything distinctive :rbcut the serology of 
the flagellar phae, aside from its stability? Our sub. of your jf> some- 
time picked up hn imigraht, quiti 1ikel.y sir,ce it WEB first received. I did not 
fmmediately identify it, but m return3.r~ it QS Sil;;-7C?3COhT., cn the u3ikaly chance 
that it my intarest you (atad for fda curio&Q orr ~ZQ gsrt;). 

Dr. L$picer ha8 'been trykqg TV do tmnsduct~o~ 3 in @pup c and 23 with hmologous 
phages, but 80 far no luck. 3Jfferant phagaa w, howevtx, I;ava some fodividuality 
in their effectivmem fm thsse uxparim~ts, 

The abony-typhimrium experiments are leading towards home sort of genetic theory 
of phase variation, quite diffarsnt from anythtig that I had mtlcipzrted. The alternate 
phase 53 lateht in the cellu of a given phase, but ie not expressed in the PA from 
it. This leads to the notion that there am genatic factors for each #Df two phases 
(prcjbably 3t different gmetic loci) ir, either phase of a diphasic type, but that, for 
lack of % better my to express i&one is '"activeft anhi ,zne fs *~suopres~ed~~ at any 
given t5.m. The surprising tiling is that the 9uppmmion" is very closely connected 
with the genetic factor it&f, and is not a zatter df changes elsewhere in the 
genetic 3r physial-\gicyl mkeug Jf t h3 ceil. There i.3 nothing quite like tnis in 
ph.yEliologic ;I gpnetica t2 dete,$$thoa~h ft docn resemble plme speculations on the 
genetic basis of emb?yGlogical developmnt.md differentiation. I don't expect that 
this condensed diecussiotl makes much sense. 

I am sending a further group of cultures under separate cover, as lieted 
herewith. 

Sincerely, 

Jm hua Lederberg 

P.S. Thanks for the last sera, but the ctitures never did arrive. 
However, as I couJ.d not yet prepare an ?'A frm eastbourne, which we had gotten 
before, thie cmbination of straina would not have been as useful as I had hop%d. 
Please let !ne withdraw this request for the time being. JL 


