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Froblem:s If the unite (mutons) of an allele each rroduce a
saall part of an engme end they ere put togetter (n a particular
sequence, it is understandable why the mec:anisn is stopped if one
muton in the sa:e chromosome is defect, The rroblem is whether, in
case the dafect muton is soprlied from 8 virus ( N s B0me gynthesis
of sumwplete ensyme can toke place, 1.e., without recombination to
s cigform. In cther words, is it poesidle to devise more mensitive
methods than cell division and coloniformetion for the study of
ensyme synthesisl According tc Jacet, at least 1010 molecules of
glucoee are reeded to =ske one “acterial cell ‘Hvide, weress less
then 2 x 109 molecules sre rneeded to produee 5C phages, The {follow-
ing method 1s proposed,

fursheshi has found thet Lederberg's nu-ber W3091 and W309k of
EqaA are Pl uridyl traaferese-less. Cross\ 3091 with Ky, 309k,
wash snd starve; then induce ¥ th U,V, light, teke sn aliguot con=

taining about 103 cells snd plate on galactoee agar which has in
sdvarce been inoculeted with a very large smsount of Gal + E, cold

to which Nis virulent., In a populstion of about 1000 K, A there



should be between O and 5 big plagues due to recombinants, If the
transduced but non-recondbined Ku also cen rroduce engy=e, but awh
less offectively, a muder of seversl hundred small plaques should
spresr after an induction period of 1 to 3 hours, fur instence, Iince
many ensyme heve rete constents (mumber of moles mbsirate rescted
per mole ensyme protein) smounting to between 106 to 109 substrete
molecules per hour, only between 10 and 1000 protein molecules of
gelactokinase need be produced during 1 hour to make enowgh gorcad
to start a suall plagque, This 18 & trus trigger reaction in the
sense that one induced Km}\being lysed will lysorenise about 5 to
S0 surrounding sensitive £, ccli end so on,

Controla: Transduced W30SL/NW3091 (1)) or W309L/ W309k, l.e.
'cmsse;' of sane muton should not rive any plaques. An oxp;rimnt
of the sase type, a8 well as on comtrols, could actwally siso be run
on the mtants of gelecto kinase, Te outlired technicwes mi'ht also

be used on mixtures of protoplasts inside s esllophane container,

uaing heavy inoculation both of induced Klz)\ » Gal= and of sensitive



\\
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This principle sivuld also be considered for use in trying te
piek up phenotypic segregsation of f-glucurenidase in spermuatesocs
from hybrid nice. permstosoos are incubated with plucose-glucuronide
at pil he3. About 200 spermatesocos are spresd on agar without sny
carbon source and plsted with sterved UV, induced ln}\n indicater
strain (heavy bactorial inoculste), The spermatoscc is the f{eceder
of the K‘lﬂ)" In & hybrid population one should ohserve two {ypes
of plaques: large en! small (difference in siser 1 to 3 or more),
In howosyg., 0G (i.e, high feglucuronidese titer) only lsrge rlaques
should be present, in homosyg., ¢g (low glucuronidese titer) only
small plagues should appsar, If the spermetozoo populsation of a
single individual show only small fluetuations, such a technique
should be able toreveal phenotypic segregation in hetorosygetes (Og)
1.e., 50% lorge plaques and 0% small. One prerequisite w:iich is
important is that the ;bstrm used, whether it is gelactose or

cellobiuronie acid, must be very pure, Any trace of glucose wuld



disturd greatly,.

# Another varistion of this experiment would be to use Kyp gal + (3 ))
a8 the indicator strain on the gd actowe sgar sd inducs with 0.7,
several times after plating, This would in effect mide t he Gal+
sensitive after lysogenisation, {l M ecoll strain which is sensitive
to \without any induetiom\g would obvlously be prefershle).



