
x"1", ,,0 ""u i;,l""iillJJ;,J;i;,1,1}?""k1,",1"b gene to onry
e very small percentage of the cells. Under these conditions, enz;nfe is formed in
the mated population with a time course and in amounts showing that the syn-
thesis can be duo only to zygotes having received the z+ factor. Figure 2 shows the
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Fre. 2. Enzyme formation and appoaranco of rocombinants in mating A.
Mating in presenco of streptomycin (f mg/ml.) and IPTG (10-3u). A control with u.v.-treatod

p cells (0.01 o/o survival) is shown. Rocombinants (z+Sml) selected by plating on Sm-lactoeo
ager after blending (soparato erperimont with the same $ culturo).

kinetics of galactolitlate accumub&.ign, gqlqpale+j$t: {

enz;rme synthesis commenees just within a few minutes after the first z+"pnTs ffifai

into zygotes. Assuming that the number of zygotes having received a a+ gene is 4 to

5 times the number of recovered z+Bmt recombinants, and taking into account the

fact that normal cells are on the trinucleate (i.e., have thlee z+ the

rate@in normal.

. recombinantq, dEtermined on gliquo$ oftne-eatue,p"pttbtiil (cf. Methods). The\#--=:_:_;**
laJiEi-Cffi correspo-ncls, as shown SflWoJman & Jacob (1956),'fo the distribfltion
oftimesofpenetrationofz+genesi"tt'j,:esl@.uG;f[.ffittberemmkc"dthat
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J cells to feed the Q cells with any small
laeked- This condition is obtained in tn" tott

g z+g6t ,r*k6{;'

metabolites which the J had and the g

"ffiffi;-

Tenr,n I

Dnzyme forma,tion in nutri,tiana,lly ilefi,cient zygote.l
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feed the g' An even stronger effect is observed.when the i requires arginile, the Jnro-ilaEd?ating tara pi;;;tr" 
""rr;*"""i"r.girri'e (again on .o.rditior, that, the Ar+gene is not injected. b1 the 6l) (Table l). These observations indicqtg that even smalrmolecures do not read'y pass from the f, into the p ce, durlrg conjugation.trt therefore appears that cytopla**i.-f*ion or mixing does not occur to an extentwhich might allow cross-fdeaing. rhat the contribution of trru Ji, 

"*.rusively 
genetic,and does not involve cytoplasmic coustituents of a nature, o"lr, ,*oo.rts, significant

f;:#,run:ff:;;ti:"J"ffiT,,:::""urytn"*"*or,,oiir,";;G",outiogl,*r,i.i
(b) Ezpression and, interaction of the alleles of the z and, i factorswe should first consider which of the alleres of the z factors are dominant, andwhether they alr belong to a singre cistron. Experiments 

"f 
th; ;;" described above(mating A) were performecl wfth each o, 

ili "r*"';_";;""r1 used as ? cells,receiving a z+ from the. d._Igxo.,e_.uas_sjmthe*"Ja t9_ui*iluo*;-t-_e_4rs_ in au cases,showing thar+-**fue-Each 
of the mutants wasrilso mated (as i) to * ,- p' xo 

"*fr" 
*us s;mthesized by any of these doublerecessive heterozygbtes where the mulations

. . I To*9'u" such reakago mav occur when, tho 
{ffi.:t:'i:T#H exceprionaryhigh in ihe J. This haniens when a j rvith the constituti.r r_iy* g""l_Ji ,rr rrr" presence oflactose' Tho constituti# g:1T"":.- th"n 

-.y 
concenrrato lactoso rip t; ilt, of the cells, drv-5"tl-#J;:H.f".Hll1,l"#;*j:g#,:L*t"L""" "r'""'-ir,'itit ,""*"* ;;"";;;;;".;i;

Rato of enzymo formation t
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This result may alsq-be expressed
ls DlCKeo U

that Ivnthesized under tho control of

the 'i gene, we mey further assume thgt 4g# the
If theseis of the

one of tho alleles should be dominant over the

otn"lfit the dominance should become expressed

wheTr the cytoplasni
a.A. /4p_U-

Fra. 5. Recombina,nt appearanco in mating D. f

Formafion of z+Smr rocombinants testod by plating aliquots of tho four cultures used in the

exporiment above (Fig. 4) on lactoso-Sm agar. Portiong of the culture werc dilutod l00o-fold

and shakon vigorouely at 100 minutee to prevont, further meting. The increase up to the second

hour is due to increasing numberg of zygotes. The incroass after the fourth hour is duo to ,nul,tipli-

enti,om of segrogants (Wollroan' Jacob & Hayes' 1956)'
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n""o*u expressed in;;@;;f type (B)-i.e., the zygotes, initially constitutive

(since their cytoplasm comes from the d- parent), should eventually become inducible.

To test this prediction, the following mating was performed:

. with inducer

o no induce"
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