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Lac-l and Lac-2 mixtures

Yec 18, 1947.
 sake up 10 md tubes of lactose 1% BCP broth.

Add .5 ml inocula of : Set up 2p1b

6 P 16 10 A 1P - M1 e
W-45 - +1+
W-45 = ++
W=54 - -
W=54 - The Same -
WA5 & W54 - ¢ ¥
Wi5 & W51 - "y
K-12 %
K-12

W~ O"WndWw N

‘herefore mixtures of Lac-l and Lac-2 are unable to utilize lactose, although
recombimnts are able.

¥ Stinhhod oy boton - Jisubly s
Hotly + eolovscts M&mﬂw”/fﬂ bl i s



fecombination of Lac-l and Lac-2 on complete EiB medium 61

Yec. 17, 1947.
Harvestxfex W-45 (Malf Lac-l{ Lac-2-)mak and W-54(Mal-Lac-l=Lac2/ vlr ) from
fresh YP cultures, and mix at a cone. ca lOlo Aml each in water. Store over
night in refrigerator. Dilute to 103 / ml. and spread .l ml on EMB-Lac (NZCase)

plates to detdcef possible LaclfLac2/ recombinants.

12/18 PM. 111 plates x 357/2 totalling ca. 40,000 colonies examined.
None were Lact. This is a control on the ‘reversion of both Lac-l and Lac-2
The recombination rate under these sonditions is apparently too low,



62
Nutrition of Y132

Dex. 18, 1947.

P13
Inoc. into T(A) £ ALG. P,, -. JM‘

lc Yo Extro 05% ""‘F"“'_ -
2. Y. Extr. .05% ++ -
3. YX Residue ‘5%% :fhf :;
4. YX Residue Q5 + ) ’ .
5. YX Brtract p5% st o wdal TS
6. YX Extract 4Q5% - P

7. GelatinJH{droly;tte 5% + +
8. Tomat -

- omato °u ce y5 ot

10. NZTone .X% .y o
11. NzZAmine A .5% + +4
12. NZAmine B 05% s ol r’
13. YNA intact (NaNuel.) .}% +
14. YNA hydr. o§% | - -
15. YNA hydr. §% £ YX .58 test  +++ ra—

. for inhibition,
fodonk ook
160 - - -
17, NLtaat 5% x +4+ (. m,. o2 alic. c))
,6 a.{',(& vOOI Q.

Fra w/w/g% z:wuuq ol dee T |

ﬁrugi/?ﬂzww@%%wiwj/)j//ﬁum Y 2:){

10g. Yeast Extract PVifco extracted with 40 ml. CHCl3 in flask. Separate, evapotate
extract and take up in water. Expressed in terms of original yeast content. (Very little
material was extracted, perhaps l-5mg. at most.)

V5 -3 /“'/V)+

/’/7
.Y x 2% 4+ +
CMERV + s
ML ean - te.
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2-Chloro-4-amincbenzoic acid
Inhibtion and resistance mutations

Dec. 15, 1947.

Prepare plates of T(0) agar with 25 mg% CAB. Do. (0) agar.
Spread ca 102 cells of K-12 on both, incubate 72 hrs.
A) T(o) agar: 400 colonies noted

b) CAB: ca. 42 colonies noted. However, direct microscopic observation and
smear impressions show a large number of "micro-colonies", probably equivalent
to the d%fference between CAB and T§0) plates. Each colony contains, as a guess
104 - 107 cells.

This suggests that Strandskov's observations can be accounte d:for on the
basis of aspontaneous mutation and selection among the relatively large numbers
of cells in the micro-colonies.)



Maltose-segregation and supplementary genotypes 64

Dec. 16, 1947.

Harvest from YP and cross We
as Vlr. Cross on EMS-malto

A0. a) Estimate frequency of
where the sectors could be sco

55 x W-54, heterozygous for Lacl, Mal, Sal,Bl as well
se with .002% glucose added. 44, .

maltosef, and of sectored colonies. Score only those
red accurately.

Proportion of Mal £ (including sectors). Count sectors as 1 £ and 1 -,
+ Sec. -

' /A 57 My . 17+S - X
2 of o 139 Ak s12+G+1T 53
R
5. 1 32, 4. 2%

11 s s>

Proportéon of sectored to plus colonies: (Score under conditions stated above)

pAte Sce . T

R 6
* 3

-

Fowsyh T fw =y

o~

S_.go—-—c0cvp
00¢~__pqompom s re=ef-o

h Y.‘)-‘FKP-\}\*)V

H*- Jee + ; + >, L
} >
=3
]

(&) ;g/
| /
)
=) >
| W
73
¢
] —
o
3
@) P
- 2
2 3
2~ 3
o)

s 2. ('b/ [12.
30'/‘ fel Mpd+ c_o*(az/u,u
£ et Mol - Lesurg _




6LA

a20

Score Mal- segregants re Lac and V3. Also Score Ma1/

Mal- Lect VR bac 4 V3 Lar 0" Lae -V ° (I/wrw—u.lk&e/m Lac)
o1, % 5,49 q4 2

ﬂ , QMM
o gcont mn
Mal #£ LM-&VR Laci'vsl'ae*(/xlae-l/) Efj,‘; M/V@(*‘

Heear ¥ featom E118°
st

Pick 57 apparently sectored colonies to water N20. Store in refrigemﬂsr for

later separation. Hecale oot s Ml



GHr

scores on ial p/m components of malgtose sectored colonies.

Colony

@I oWmPwp -

0

Lac p/m and V] r/s

dal p Mal Scoring very clear except where total lysis may have
obscured fermentation reading in 22
ms- ms-
ps: ps”
ms - ps”’
ms. ms”’
ps- ps”
ms. ps~
ps- ps”
ms- ms”
ms- ms’
mr. ps?
ps: ps”/
ps’ ps”
mr. mr 7/
ms- mss
ms- ms s
ps- ps“
ps. ‘ ps/ M-
as: ps”/ H+l
p -5 S ~-R + R 2z
ps gs () -9 | o / o 22
- o tS Yy FI(6 o o 20
- R 0 / / ° 2
ps ps<
ms ms - + R 0 | Lo o ]
ms ms -~ —
w oas.  Z(0). A W22 2 o 45
ms ms

ms ms ~
pS pS/ " o

pe pe’ M{Y Y (1 21

ms mr ./ —

ps ps/ 1% 22 | Y0

pr? ps”

ms ps” 2

ps 514 L= 6.

ps ms 7

ms ms ,0 F‘(( ool .

ms ms‘ . RN .

ps ms / TMMRWW%M
ps ps~” .

ms ms/ - Mad- ond Mad + 7 Vb AL
pS ps-



(v595955) . Hel-lac- U x tubotae U,

Lac, V; scores of intact colonies:

A) Mal #
- R -5 + R
35 Y (¢] 7
2 1 o 9
3 Yy 7o) 70
2 o o !
o} /9 0 21 / s8
2} R T o o7
phe- 5 1 /0
7 5 o 10
s A z S
¥ 7 0 /0
o 3 o A
15 28 3 46 7/0 2-
EOT &

37. H7 3 73 160 D )
f ‘ g[;a.zz 519:416 (191 (vsal mmu‘ "1’(’°7M‘W'
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sintagenssis with GE 100W AH~4 lamp Unit. °

~

Killing curve.

Ded. 24, 1947.

spread .1 ml. young (ca. 107) 58-161 culture on EMB-Lac plates.
Irradiate at 25 cm. T

Lamp borrowed from Stauffer. operated in horizontal position, with 10 mins.
warm-up allowed., This lamp has section of glass cut out to allow unfiltered uv

radiation. :

Time surv, Y
5s 7,57“— 225, = 7o0. eq. /o’

10s ca 6ol v 4s.S. oo —

158 - 2 L% rq /505 = 30, /WM /g%vévjawd*wwz{ﬂﬁ

s 1ML+ 26> = 3 ’
30s 129L+49S + 22—~

* W‘”W{' WMQJ:MCJAJ@} T

The difference between large and small colony noted on the above survival plates
breeds true on the first restreaking on EMB-Lac. Transfer to slants as 67-1 and 67-2
for the large and small respectiveldy.



TREHALOSE MUTATION RUNS 68

Dec. 25, 1947.

Use same cells of 58-161 as in Exp. 67. Expose .1 ml culture per plate to
15 secs. UV from GE AH-4 lamp, as in 67. éfﬁ4ﬂ5—»7;4424(;42ﬂr4£222

4). 9 plates.

Wost plates, due to faulty pouring, had pitted surfaces and were very
unsuitable for scoring. 1 plateg, prepared earlier was more satisfactory.
lhis had many (5-10%) colonies which had radial striae suggesting namerous

variations affecting intensity of fermentation. Hold plate in refrigerator for
later testing.

3/47. Mo WW



Maltose Mutation Run

Dec. 25, 1947.

Yet up as in 68. EMB Mal plates.

Ca. 11 x 200 or 2200 colonies. 1 sector noted. Fick to slant as 69-1 for
later verification. =

large and small colony types seen as above.

/DWL/»/Z Skt o Errpoime pra
all Mol . Mo S 3

69



Lactose sutation run

Dec. 26, 1947. 9et up as 68. Lac-EiB plates.

Killing variable. Ca. 200 scoreable surviwors per plate avergage

65 plates, or ca. 13,000 colonies examined. 5 possible sectors.

[ s a{
2 Vod secdpif
3. <@E§9 A&,u~u‘a4dt5 M b

Y @ ¥ oond-. :—O:J?;’
- Q‘!} lez [124;-/¢¢<4¢J4;¢i]f;- :ééﬂ4xz7r [tLLC4Q?té¥7.
Vool Gt s
2, 1778 Stuabso., bf Erms

70



4utations re beta-gl?cosides. 71

Dec 27 1947.

Grow W-55 (58-161 salicin pos. mutat,) in YP broth, harvest and conc. to ca.

1010/ ml. Irradiate 3 ml. in quartz flask ca 5 secs. rotating at frfont of
Hanovia UV lamp, and inoc. ,5 ml samples into 50 ml T(m) with .05% sugar.

1. Unirr.
a. valiciné.l/t) 34
B. Cellobiose -
C. b-ile Glucoside 34/

2. B. Cellobiose -
C. b-ue-Glucoside 3#

Incubate 37°
xamine Jan 3 48,

vtreak out the b-ueGl cultures on similur k&= Ei¢B plates. *his may be slow
rather than mutative utilization ,a s has been cbserved before,

mewwrmﬂw&

oot 0 il fo picoria ppumick MMM
A8 (3cla.) t "o it spmintad sung. poaleidy thes, - Mmm
oy 5sd A e o s s o et

] 7(7‘44)’%@»4 étwv&wo@ﬂe/% KOM.
pls. 1B (Ctltasid) Wil bae vachid 111 wlile 28 dtlv

A3 MW’?&'[/@MLV/WJW J Heli'+ WA



Cross-Test .ai tose mutants

Jan 4 1948
8. N-1 £ [
Padils .
1 W-56 -
v < W-58 + cal:10 Ha,(‘f
v 3 #~60 + ca {20
kT3 (£ B </:10. ’u«;! Mals .
5 W=71 + al: 50
6 W-78 + co 1150 de.
7. =80 X -
8 =20 + ca IS0
w-63x YSA  Lif+ Lot + .
w80 rys2 <L+
(5' ' Flom W \;fg , ) _

a) w-~1

4 W-560.

b WS wie w-20, W-7/, w-7E

M«Loan/mu/(?tﬂ

wl.
wse.

wsé.
w to.

w7l

wro.
ws.

- +

oK.
oK.
ok
0.

oK. Numtcren g‘j‘* MJMJZZIJ ;,zm,
/"/'2,/4- Mm“‘(ﬁ /"””"‘f’/ W

73



lrehalose sutation “‘un A

Jan. 5, 1948

Irradiate Y-53 on Tre-FuB plates, 10 sec. under Hanovia UV lamp.
© 10 plates.

/O x ca 1352 ~ JT00 ¢olomeces .
Reotonscs chpoed foily detini] s
[

2. (g

O\‘ C » Wﬁ
awa()/
- @aﬁ:umm i, 81 o e

b' /J? \% W Qfﬂ—mé) . ( rfalj Wm,] /(«l Q(“[[o ’/7((;“‘/,}‘}&

-~
- —~—

~—

w F‘?() t ~ 93

Wuw jﬂl“'gm xjfﬂ;« 4,25‘752\”“ w(saw[

“"”“”‘”’M T 7’4”“
racatile fé‘;o g/&ﬁu'f;if‘ Tae. ] “ﬂ [NT 1 s j

£ t1
7() y+
1 +
- 33

RGN . T EMP. (st Tuchadons by fHdar).



C~1l Fermentation #utants 75

Jan 5, 1948.

3P. Inoc. Y105 into 7YP broth to obtain calls,

Larspy Bt Poorrrr
AL Pa / .
WW A?'C%’”V ﬂ%,_;a RV lumnao,
Ml ENB. 370 Mutis ka')OWw = 700 colinens . Ao
bae €194 3& x tq o = 752 U’@w )

sty il oAl v o, Y07 and L.
Mol = on.  Llac+ MWMW,Z@] M&/Mﬂ%%ﬁw



1.
2.
3.
bs
5.
6-
7.

Nutrition of W-93

dJan. 9 1947
Inoc from fresh slant into:

T(Val) plus:

YPh.
HC +
Vits -
HCVits ot
NZVits -t
HCV/ YNA —
t. fxtr it

AKxixksaex

75

LW&/ETM
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Utilization tests 80

J#n 9, 1948.
Lactose analogues 1% EMB
b-lle-galact b-N-butyl gala. O-Cresyl-b-galac -
(o
Y10 lact -+ 4 P WA
5 e 2 - . 1
35 e, — — - 7W‘M
5 ey~ — — -
! /w %Qiamfw %WWW
/40 /¢4J:Ztﬂ

HMMMM&M A/,m lgzzfaj’*;;mm%u
Fodorre st A W

Yo

-1

+¢4L\



Sross-*est wactose mutants é?/

January 4, 194%.

Inoculate YP broths with following:

Y53 (Lacy~) and: Cross eagh on three plates.
A8 ( fqrﬁam +)
o1 W-30 :
rH ? 2 i-35 ++ ’/3 .
3 =40 4 Lileg 65. ca /100,
4 b2 - AL — [ fr20+ uHdT!
) W—43 Yhoo + Lihobs. cRov< Liop. :
Z iy
v 7 W=45 t+ Yy =y, Sen 2!
8- WY
9 W-48 ‘i +
10 W65 - ML= LUt elons 1] 1160

darvest and mix cells. Flate dilute on Eids-Lac(B;).
Ué’,"}.ﬁ o lo A liles vl Y53 [ac,— -
o) W3S, WoS N M fae s weptoeats

b) wWve, w2, Wi s wid, Jb5.  ca 1% bact Recomdnnts

C_) Y 53 i\‘f(? 7 7) 3 W’w Y87 ece Ltaan € (uotaé/ ﬁﬁ»ﬁ.t_ﬂ
HYeae

Sdrcedord h Lee = wndd Mal— W/?/MM/



«ial tose segeegation: Effect of preadaptation on maltose. <§>:L—

?anuary 8, 1948
. Prepare inocula overnight in YP broth,
Y40 10 AM add 2-3 ml to YP-maltosa (a,B) and YP-glucose (C,D) broths.

Incubate W-1 similarly in YP for five hours to 2 PM Cultures of Y-4O are actively

producing gas at this time. Was and cross samples of A,B,C,D, with W-1. Plate
on synthetic EM—Maltose(Bl).

Selrs wn +.
Me M- % + o Cociuf “
A (12) p /30 o
3 78 N
3 a9 o
6 /73 /
3 /5 &
9 2¢ ¥ o
T
) 2 /
2 G4 / o o,
R 2. 3.099 "/
4] 0/ 68 o
/7 o
/2 4/395’ z
;344 <
[ 2K L
1 70 /
o R&37 ca
¥ 155 | |
Ub 2025 2074 2,28
0 i 2, -~ , P ﬁ%
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Y105 Mutation run: Lac attempts

Jan 12, 1948
Irradiate .1 ml per plate (LacEMB) 9 secs. under Hanovia.

71 plates x ca. 30 colonies or 2000 colonies.

3 suspicious colonies streaked out:

1l: ‘ s




Cross-test Y10- mutants (9 S—‘

Jan. 13, 1948.

Plate mixtures on Lactose-EusB, ¢
Y87(Lacl ) w;45(Lac2-)

.13 8 v
Y53 (100) oo o S+t S8l e «/JAQLA
el
4108 W NNl Lac, -
W-112 ey e e~ W

Un ialtose EidsBy s

a b
W56 (4aly-) W-60(ifal-)

W-1 (rime) U My~ W=l w-Sé.

W95 ?x ++ My - w-éo

=56 e ++ NeQy = ol Auns.

98 = (1:1500) "

W100 - = + Vv
Qﬂoz :l:, +t

104 = ++

W106 - 1

Skl

+ = oo

H-= /0

+++'=b”??;wﬁd1ﬁvudouaﬁuunxh'
‘/°7° i W78, Sourbifrs (,ﬁé; Lo
I:{’(L/Q;S t; who b My /- |
\‘:’)y‘:)’f ’__f}ffo? W0 ¢l 1 JZ,PJTE“ .
wse  — ufé. )6 yéur+-
aﬁi. :fn /0/ ¢%ﬁwr f+*
Wy ﬁ ) | wll & )o .

~Niow E P



Polysaccharide Utilization

Jan 10 £f 1948
Test strains indicated on T(m) plus .05% substrate.

A. Znulin . W=55 Ap# (39)
P12 (48h) - -

—

B, "Bacterial Dextran" —
Lot L-10 from A2 —
K‘P-Link — i

Inoc. P12

C. "Soluble Starch"
as above,

&"4 + La "*70£fvlk¢«"C«—Ch1;44al‘v14li7t
Al b= +
425

WS 5 o+ Wﬁwbﬂw% ot b o
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W=-125, W=145

april 9, 19.8.

In neolactose tests it was noted that d=125 and #-145 were positive or slow
positive on lactose. ihen streaked out ugain as controls on outcrosses, this was noted
again, and suggests the need for reexamination.
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Lac., Crosses

3

May 4, 1948.
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Lac 3 crosses / 7 Cf)

Lac 3 mapping. May 10, 1948
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Lac-3, Lac-4 crosses

May 17, 1948.

1. 108 x y40  0n Lad-Yand on Gna EuS'
2. W-67 X Y46  On Lac

3. W-126 X Y40. On Lac

e A B T
12

§ I L 32 .
ibee 7 > Leet: 6% [ a0 (e +

20 o

> ! bac - R S A Bl -
/ o 2 B

7 5 - o Seas iy et

(o] 1 )

5o i e
4 / 8 2 33 ]/;5’

3 o
3 o

2 %
2 o
¢/ é
3 o

3 o
2 o | ,

130 1 |I31. $1% —-

——‘o'.L .. o ,'~ . :
' | &o%&:h <0 FM u, R W;‘.
Px
-R -5 +R +3 26.2% &

.58"/ 215 *0"‘1 007



3

179 ~

W-67 x Y9Y¢

"\'3 o Pr-bey = x T-t-m-yR.
| 0 R S
l 0
- O 24 2 a1
/ o
/ d
/ o
3 o
) o
70
Y O
Y o
/ o
3 o0
2 o
/ 0
32 o. !
R S R
+ - bae- I v +R .i—;
| < _n & ) ,2.;.
| ‘ .
_? ’i, 22 1073'2.. +3 '
b / lec +— »
A 3 ks )
0 ) . -
S Ve 3 o et
! s
{5 YT ¢ / 3
}qé; 33
"~ 8

—&7 “’na“f;n 3/%+ (/‘fz«;éewcuw )
%ﬂ @/ﬂm / — & (oﬂfu._f:va el muc,c,o.é\ %’V}@/A ﬂ% 1

ey distolny. e



Summary: Lac-3 mapping crosses

W-108 X 1Y-40.
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