“i"It was a week age that I wrotc a longiah lotter, but I held it uv“&'
day to day for so many postscripte that I thought it better to start over.
We had & very pleasant vacation in Canada and Meine, and hope you had an
equally bon voyage. We returned to the lab to find everything in very good
order-- I am espacially grateful to you for leaving the Salmonella cultures
and notes in such trim shave, as it permitted me to resume work without delay.

"

I am waiting for Spicer's arrival, expected momentarily, to make more defi- ..
nite plans for the Salmonella work. 3efore going ahead, it seemed important to-
consult you ( last week would have been none too soon). It should not take long
to clean up the looge ends for a paper on the itrmemotilization experiments if
we can orgsanise the work between us. Beyond this, I am hoping to extend the
scope of transduction in Salmonella with diverse phagee, and to prepare for a
visit to Chamblee to set up an assembly line there, thc logical place to manu-
facture Salmonella types. Spicer will probably emphasize the development of
material and technique for the Salmonella groups, esp. C and E, not hitherto -
covered, and from some of the literature on phage specificities, it may be feasible j
to bridge these with the 3 and D. Kauffmann has repppted an unusal paratyphi A. .
with XII,, which may help to bring the A group into the picture i necessayy.

The eituation that has occupied most of my attention the last couple of weeke
has been the apparent linked tranaduction of i--H+ from typhimurium to SW-543 ( =60%H
but I'11 save thie to the last.

The stability of 24 Gal+ transductions to SW-435 from PLT22/2 has been confirn

The stability of transinduced genotypes may have nothing to do with the tracks, dut

it mast be recalled that all of the track studies have involved recipient straine

that have not been studied for any other character. (I am sure most of theee pointa.
-~ have come up before, but I don't have any record of our joint speculations). To be

01 this point, I have made a Gal- in SW-603 ( SW-665) and a Xyl- in SW-541 ( SW-665)

Both of these mutants are ideal for transduction stulies, giving clear papillae .

with a zero background freggmacy. SW-665 dees seem to ghow. a very efficient respd

to tranaduction. A careful comparison with LA-22 is in progrese. SW-656 shows a .5

good rany plawues when plated with PLT22 (host range mutants?), but the transdug

is feirly smooth nevertheless. The trensinduction to =+ of both mutants nitkxxsm

te beinz studied for stability. Mo linkage of Gal to H+ has been noticed lh trans

lizations of SW-646.

4 more spontaneous Y+ have been picked up from SW-603, all b. I am inclined to
agree that SW-572 was a fortuitous transinduction. 3ut to avert the question, we
can deal with FA's from a variety of other serotypes. This has been done with abonyy
dublin, san diego, enteritidis, to give in each cese a mixture of b and the FA-type,g;
swarms. I am waiting for some additional sera to.check the phasicity (mone- or di-)i;~
of the iransinductione. We are both willing to bet they will all he~ntrictlydmono-
phasic, as is S4-543. This may be of some use for anti ens for practical serum .
proiuction. FA (PLT-22) has also been produced from hexdelberg and altendorf. A
few tested swarms were all b; some fresh platinge with the urzing of b- antiserun'
are in the incubator. A good many new serotypes are already reoresented in these
experiments. I think it certainly is time to consider suggestions for replacing th.
place nameswith simplified diagnoses--uhless the artefacts are to be diemissad gs 9
madizon-1, @.... Wilson & liles (in Topley and Wileon) already supported thie.
I don'%t have much bearing th¢ the phase of the FA=-donor in relation to the pha
of the output. SW-603 should be a food tests system for this qégstion. My abomy
strain, which is almost all phase l1.to start, did give almost all b transmptili
I have a mimzmx plate going now to switch its phaﬁg, and ses what happenl;
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WS, or Seth potimitalfstuittisn are transduced . I haps you can pay semo i
» also se that enough material can be studied to permit sound generel NIV
There is no question that the antigen substtution in these experiments ie quanild
ly very much lese produstive than the transmotilizations. There is a problem here~:
14 18 difficult to see how phenomie delay or things of thai sort can be invoked. .
Possibly there is just entaglement in the agglutinated flagella, so that only the
test situated cells have a chance to swim out. It should be possible to set up
reconstruction experiments of sorts in which simple tranemotilizations are mede 4o
ocour in the midst ef ptherH-agglutinated celle. I have net intended %0 intrude on
the track problem, which is your own very healthy baby, but I do have a small eamparis™:j
oo on the influence of b or 1-12 serum on the trahemotilizations by typhimuriu FA, ¥
This is needed to validate the use of b serum in the initial plating when the second :
type is mxzm desired. 4
Although the cultures are apparently lysed (with plaquing) by PLT22 e ager, E
T have had rather poor luck in growing PLT22 on typhi FOOl or on stanley. Howevep, som:
other phages ars turing up that look more promieinge. A
Re Chi, I have only just grown a batch on SW %2, as you recommended, and have 3
a0t run many tests. With the original Ohi, both typhi Watson and iis i transinductie;a - |
were resistant, F9O1 and its 1 deriv. are sensitive. I intend to oompare the b and the &
donor type tramsmotilizations of SW-603, but don't expect that the response depends
on the flagellar antigen ae such. Have you done the edsorpiion experiments yeu were
planning? It would certainly be very useful to have any fairly clearocut taxonomio
criterion for a Salmonella H antlgen.
A gemetlc test of the "linkage” hypotheiis for the SWe543% eituation ecourred
to me (again?) and is under way. With the transduction of 8o many other H antigens,: .
we must reject the notion of their latent retentiom in SW-543, or we would have to
explain why any FA does not give the full range ¢f types. go taks typhimuriuz RA sefdk
by way of example, it can be -uggoato% that 3¥%-845 §s H- X°, the b 1z a one factor -
mutation or transduction, resp., H+ X¥, and the 4 as a two factor transduction, He¢ xt
Then, H and X would have %0 be lihked,of courss, since there co-traneduction ecours
very much more frequently than with Gal, or as between amy markors eo far in Ayphinwy,
But there is an altewhative hypothesis that while b is H+ XP, as above, the 4 is alse
a one factor traneduction, H- §1. This would me%n that the H- of SW-543 is a special
inhibitor of that particular XP (or that this X° is inactive wuhort ﬂ:{uporhapa i
t+0 an incipient geparation of functions). However, other alleles X%, X eto. (and
posaibly other XP's) functiom effectively with f-. Thie is no stranger than the effeet
that the residual genotype of typhi or of SW-543 seems 40 have on the strict monoph
duth stability of i (if this general interpretatien 1s correct). The test feor this is
the compstence of FA from the 1 transinduction itself. If it can Aranemit either B
or i activity, one has a good argument on gemeral grounds that the 4ronsinduction was
dual in the first place. The experiment 18 under way.

We were discussing the use of FA for unmasking O forms. I don't thihk #hie ex-
ception ie fatal. In the firet place, We oan use FA from SW-403, and simply not re
transmotilizatéme based on this locus. Secondly, ome can always be susphocious of
the recovery of the FA type, and reviev such cases with FA from another type. This
seems not so difficult as the prolonged, repeated selections for spontanesus reversiouy
that may well be unsuccessful. If only as a pretense for collecting additional matert .
1 thénk we should keep this recommendatlion.

For a complete study of O-forms it would, of course, be valuable to have an ao~ .2
cunulation of mutants in a single organimm. Typhimuriuws LT-1 may be a satisfactory 4
ohoice, as 1t seems to be nicely susceptible to Ohi, and can be closely tied in with . @
the previous worke. I believe we also have several mmriked derivatives of 1t also. I o@l
pose the one mutant we should especislly seek would be H+ X° of the above schemss (R
haps we already have X- HO in gallinarum? --This ie another longstanding prohlem, ¥
got PA from gellinarum pullorum, but on this I have no experiments in progrens, A

.. %0 a lack of any new $deas).
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uced gene
I am not at all happy about the terminology either here or in transformiem. Refe
40 "autogento! and"allogenic" seem to be shortsighted, as they simply reflect
how many character differences there are between the donor and recipient. It would
be very useful to have a self-explanatory shorthand for the FA donsr and recipient
and their genotypes. Transductien itself {s a gxxdnoomed vord with o oomen
rare) denotatien, the act of conveying over, and we would not have te apolegize
replacing it with a better now that we have at least some 1dea of whay is g
one. The same for Pa. Unfortunately, s
with my feelinge about words t0o the
net proposs to get into a piblic embroil over

Although the results of the serial transduction experiment (1.e. whether the
4 transinductions transmit botn b and 1) I am going to resist the temptation to
hold this letter Up agy longer. RNk  "Hx" antiserum does seem to inhibit
transduction, e.g. in the Gal- test system, and this is presumably involved in
the antigen substitution experiments. The inhibition takes place although the
cella and phage have already presumably equilibrated, but this will have to be
checked, As the typhimrium serum seems also to inhibit the transduction of
SW-603 by altendorf (c,252), I doubt if the flagellar component is involved, but
this will have to be studied further with absorbed sera. At any rate, this has to
be cleaned up before the phenotypes of track-formers can

in which some colonies
be b; ? where ’ have been expected. It i
SW~543 is misclassified as paratyphi B, and that the second phase wil
wien or some other similar type that I don't have typing eera for.

The lab. is more or less humming with other work as well., Tom Nelson is already
quite busy with kinetic studies on Hfr crosses; not much you don't already know
on Gal-duction. Esther's peculiar unstable coli strains, which $hrew variants
simultaneously suscpptible to lambda, T1, and T2, probably represent garden-vagiety
BR dissociation. [The classification of these phages as probably rough-sppcific 3
seems to have been overlooked, but gives some rationale to the resistance displayed -
by most of the wg varieties, ] 4

I shall be waiting to hear froa you soon, but will write myself if anything
very pertiasnt comes up first,

’ Sincerely,

Joshua Lederberg
P.S. Esther will write you further on other matters.




