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My dear Horaaits, 

Thanks very march for your sa@e of ca~avani.ne, whfch ar&md safely 

today. Some rather enoourag~ bd.ts have been obtained with b.y+xyxspartk? 

(anthmpartlu) and vaUne (ant-l-isoleuoine), but I'll have to cc4lec.t some 

mre eqtipmnt before going saach further. Thia promhseseto eventmute 8om. 

I'm sure you docr't want a complete xcount by letter of ny recent work; 

it would take quite a few pages to present &a data In detail. Brfefly, I 

have fooussed q interest on a single enzyme (system) in F. coli, namely 

l~tost~, looked for independent cmurremes of laotaS8- mutations (by @w 

on EMLlectose medim as described in my paper in Genetics) and, hav&g 

typloally. Correlatlwly, and in corrsspmdence with %m&, lactase hss been 

extracted frora the wild type by grindb~ 3r sntulysia, md qpsars t3 be a 

sixple h.ydmlyUo enzym. Nearly a dozen loci mm3 to be represented aaang 

the b&ants, two or three cf thex being the .3cst n-merous; the others occur 
9 

Wry ~casio~3.y. About .half t$e mtxmts are essentially q3ecific for ladtom 

(eons b8ingm&hyl-~gakmtoalde-; othws 4)~ the others see.% to be pleiotropio, 

in which ocmponmts of the mltase, @.ycolytAo , or gluconic-fermenting ayetem . 
are affeoted also. Sam pf these have been tgstad rather rigorously for mono~iuity; 

the make pitterrm haw muttred on several oocaslons, they be!.ave a6 a unit in 

urosslng-owr mi ln reverse mutation, so that as far as can be tested, a u&t 

OhWLe ia respohale for thenooapound effeats. However, auppreeaor mutations at 
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distinct loci have b-n picked up which wq rustora individual components of 

the pattern. For evmple c  cur&w of timtants have been identifi.ed with a louus 

te be c&Led Lq-. These are aU ghcese, lxtose, and rrtaltose-negative. 3n 
to 

addit&on reveree m.Atfons to the ,wild type Iac#, selection from large populationa ., 

in glucose or la&me &ediu,3 results in G&-L- or G-h;-@ - phenctypes. Xhen 

Grossed with cild tqpe these ykld tk Lac3- ~knct;jrFe as well as tie partmtale, * 

G f p~rticxi2r iiitcrest ip L) what zppezrs to be a tempe:*at.qe sensitive all&. 

of kc3 which is wiid Qpe at 30°, Lac3- at 40G, but hzs distkxt critical 

tmqx3ris'Lures fcr sorbitol; el~cose,.~~mito~~ntosc, fructose or mltcsa; $'-' 
3 

~att+xck" on the one-to-one thenry, especinI.l~ the very credible md wber 

they clffoct. Rside frx t!ie zthar moot question of selection for non-pleiotropia 

mutants, It occurs to rr,e t.bt so:* uf t!m  discussion of t!tis -/,uastion h2.s 

been circul.ar. That is, xm~gank control is used 2s an .argwter!t for z  primzry 

effect (Y~z. the treatmnt of the pyrl-fnidine-thiazoleless mutint). Cf course, 

moncgenic cmtrol should be 22 ineenti~? to lmk very krd fcr a sing.Ie @mary 

effect, since this pcsslbility al.aays exists; to my r&ii this is the iyoatzst 

-’ 

value of ths 1:1 theory, but in terns of your letter, a given mukvlt m i.ght be 

one of the other 25%. 

I have a more concrete inquiry concerning the Nmrospora R-O&. Have you acauamla- 

ted S.n any system a number of recuTrances ~henotypicuLL,y afZect&dg ii chanrical 



rst8p your faith kt the sLqU.cit~ of which is, a priori, euffiuiently strmg 
\ 

k that it w&.3 not be 5imed5.atel.y abandoned if bigen& aontrol were dlscowmd? 

-_ And huve these recurrences been studiecf gemtictiy md dhmn to be al3,eli.c 

(mlthin reusoncble daub t) ? It mu3t be obviou6 that this IS almost the ody 

kind of g&e& evidence Wt would bear on a 1:l relationship for any particular 

ermyme . It YEAS thisr quuzstion that motivated the nork I am mm doing, lind I 

muat a&&t that I was very mch surprised to fi,ti nho.t I did. czf COtU86?, 009 

aan argua that the gene43.nz~ rslationahip Ts coli is not the sma ad in other' 

orga.nis.w3, that La.ctase Is nn exceptional case, or that-the txmninology of pe, 
!. 

allalisz~, orossing-over and so forth has a different Islaterial basis in coli. 

(although no such contradiction has yut appeared). It may therefore be mortaat‘ 

$0 duplicate this )ti.nd of study with other anzyma,,and with other org~ism. 

J!d.de from direct.evidence, the 13. theory ha'e the appeal that no,EiLternatitb~ 

aan feasibly be set up now. * Fqvme specificity must bs transmitted frors one &mm- 

tion to the next somhorp! But Mere my perhaps be so,- use in lookinq at. the 

&ogous przblem of antibody specificity. Noone (I think! would mgue that this ’ 

fre conferred by the gene, but there is considerable evidence that the competence 

of an an&&L (or its gazm+globul.in or ~~hztno’~) to react to a ,aiven antigen is 

genetically dontroUed (e.g. r&bit qntibody to humn M-substance). If serological. 

response could be r+dLogized with enzymatic adaptation (as has been done befom) 

.one might draa the rather vague‘ picture that genes might control in some inc&ct 
1 

ati poasfblg l.nterdepender.t way the production of er.qm,e precursom v&i&i are 

competent to r-et nit21 substrate to produce the erqme. I. .m not sure that #is 

'&IS discussion has gotten out of hand, mci I had perhaps better stop at this 

poiilt. Your remarks,‘ or thoss"Epd any of your group, would be appreciated. 

As to mpr$.nts, I have rather laefly been sending MB a damn or so replicates of each for local 
distribution, with mrat of them earmarked. Is this inefficient or inconvenient? If so, let me 
have a I%& of the name of the m who would be interested to be circularized.~ . 

Beat regards frtm Bet&r, md to your colleagues, I 
. 

M.ncere3.y yours, 

Joshua Ierberg 


