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Dear lclacne:

typewiritéen copy of it., This wes mede by o student «nG 1 &g0- .
logize thut it is not relicble, Tee clgebr: wus ‘over uls neuq '
tnd ae misrecd some of your formulss. I hzVe cusugul £0le 01
tuese duu probiodol, not atd,. e

.1 am returning nerewith your menuserit togetaer witiu' &

four wunpsceript ..o bemn rend by surir, liersue;, ;hd'seve- .
rel others end I geve = talk sbout it nere lust weeas walcn wis
ttlencod by taose wao LGoX the phege course this yearznd by

a few aqutsgéders, mostly beople to whom elgebr: 1is more strenge
- taun Cuinese. -’ :

1 «m ulsc enclusing o reprint of & litile note on tais
problew wuich I published in the J. of tie Ternn., Aced. 0ol SCey
uhica hoas not yet found, wo my knowledge, :. symputhetic reaer.

I acve a few comuents on your Laper ano will arrunge taese

zs footnotes to the type writien copy wanicn is murked corres-
vondingly.

1. #hen we estimstsa tne mutition rate irom tit wewn nuber
of mut:nts we touk us the tueoretical mezn not Lae true wean
of an infinttic series or tests but the lizedy wean Lo we ex-

. Pected 1n o limitea number of tests. Tae aiscrepyzncles betwe n

the twc metnods of estimi.t@on of tnc utetion raete cuin not
be expiuined in tue wu, you sug.este -

2, 1 obtein py = €723 (Le2g(l-25)87 L + ...)

Pl age'gg (1+2s(2-2g)8~L; . ..)

3¢ 1 ®m think think tais recurrence formuda does noi cuccs
witiin tac preceding line. I obtain instezd

27 lupyy <1 = (Lem/2) ( 2°By, -1)
This le:ds to a value o&

un - 6 14&2“ +...



‘Your vericnce also sgrees witn ours, formula lUs

It .seoms to me thst your,metnou-audjoﬁrs’for‘tue,calculatzoh;,-'
of the mements sre essentlially tne same, You compare t:e uoments
for n und for m+l generstions and then sei. the jener.l expression
by recurrence formulze, wiile we superimpose tne Foisson distri- -

butions of each of tie W generations. (Ur method ucs tue. =UVall- . -

toge thut we oan meke thie cut olff to elimincte the jucipots.

5. Tnis whole ergument wes very eniligntening o me. 1 nad
assumed, without mucs thinking, that. the lack of syncaronism
in the divisiond of tne bacteriz would entirely destroy the
bias or tne distrébution in favor of powers oi two. From your
‘argument it seems thet the blias mcy ‘disappecr only partially,
since only the lsck of synchromism in the terminal sections of
the pedigrees metters. I am not clear in ny mind as wheat tae
distribution would be if one retains perfect synchronisa of
tho bacteriel divisions but allows rutstions to occur during
eny sucge of the division cycle. Even if the mutations aid
occur zi the divisions it migat yet be true tnat tne pnenotypic
appecrance of resistence migut occur at any stage during tue
division oycle. I toink this guestion of whetner the distribu-
tion is or is not blased in favor of powers of two 1s wortu
while following up theoretically &and experimentel.ije.

6. I do mot understand the orisin ot tue fzctor in front of
tne exponential 1n tuis eguation. Also 1 ew douoctful whetuer tue
result can be correct. Your argument, as 1 understend it, runs’
as follows: when the totcl number of vicble bacteria his reached
the velue N the number of divisions which led to this number

was .
2(1-n))f/(2-u) (1-2n)

which is slightly greater taen the corresponding number in tae

case of no: deaths., Comsequently there was more chence for mutu=

tion then in the stendard case. Consequently po is suzl.er tuiml

-




 5fma1s &nd for mutants o

AETR | am sorry tnat 1 nave delayed 80 long writin tais 1etuer,
‘and . Ve been saeping your: m“nuacript. Waen 1 cuwme ch& tuere
wes here f£irst tae symposiuu and taen a phecize .course 10r turce.
we :ks, and neitaer left sufitcient leisure tiue. Tae s;myosium ;

- @&as very excitinb, & you may a:ve aserd. A humwel oL peOyle tuOU5ut B
they azd indicztions of sex liie in bacteriu. If bacteriu nave .
sex it is entirely reasonable tnet it saould be e aiszovcered now

since now for tae first tiame pevple cre doing experiments wita
oeueticuliy wariked strainse Tihe most exclting 2x_eriuénts were.
sowe done at Yale in Tatums leboratory by a youn, fellow Leder-

" berg. He first secured iwo double mutints of a strain of F.coll
(X-ray induced). Each of the double mut nts ®x® had two srowta
factor deficicencies. yne wutan:x was doficient for A nad 3, suy,

and the other for ¢ aud D, TAen he grew these two mul.nis to-
getner d4n broti. Then he pleted the mixture dut on basul mediun

AN end obtuined a few "prototrophs™ i.e. colonies o: bucteria re-

Al quiring no growta fuctor, Hxesx lie scemdd to luve GO:..€ WOSL Ol
( tne obvious control experiments. lle nxs since triea to ao tae

scme ‘thing wita our strain ®"ii%. He did secura two doublis ce-
ficient mut=nts, but dia not ge:. any prototropias when _rowin,
them togetaer,

Luriz nus been LT/l to Wo & similar experiuwent witu wu-
tents of the phsge resistonce type. He tukes, say, B/L/2 zna
B/3/4 enu grows Laem together ana tucn tests Lo see wWasther e
has eny B/1/2/3/4. S0 far no luck,

Fith best regirds

sincerely yours

Ko Delbriick



