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Waxy starch was not utilized to nearly the extent that amylopectih was. This should
be repeated for confirmation. Save flasks of amylopectin culture.
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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 - AIF e
W-45 - +t+
W-45 - ++
W-54 - -
W=54 - The Same -
W5 & W54 - e
Wi5 & W54 - 4.
K-12 %
K-12

W~ OWnd\Ww N

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

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



Recombination of Lac-l1 and Lac-2 on complete EiB medium 61

Yec. 17, 1947.
Harvestx#e W-45 (iMalf Lac-l{ Lac-2-)sakx and W-54(Mal-Lac-l=Lac2/ Vlr ) from
fresh YP cultures, and mix at a conc. ca lOlo fiml each in water. Store over
night in refrigerator. Dilute to 103 / ml. and spread .1 ml on EMB-Lac (NZCase)

plates to debscef possible LaclfLac2/ recombinants,

12/18 PM. 111 plates x 357/2 totalling ca. 40,000 colonies examined.
None were Lac#? 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 :;
L. YX Residue Q5 s . .
5. YX Bxtract g5% x st ot Tl
6. YX Extract leLy 4 - e

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§% | - L
15. YNA hydr. % £ ¥X 5% test  +++ ra—
for inhibition,

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

Fra w/w/g% z:wuuq ol e |

ﬁlug‘i/ftﬂ@xa/w@«f%/\uﬁiwj/)j//ﬁum Y 2:){

10g. Yeast Extract Vifco 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
2. YX 2% FINS s
3. ML+V + tf
o N2 aae - t4.
5 YNMA
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2-Chloro-4-aminobenzoic acid
Inhibtion and resistance mutations

Dec Y 15, 19107'

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 TQO) plates. Each colony contains, as a guess
- 107 cells.

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



Maltose-~segregation and supplementary genotypes 64

Dec. 16, 1947.

Harvest from YP and cross W-55 x W-54, heterozygous for Lacl, Mal, Sal,Bl as well
as V;7. Cross on EMS-maltose with ,002% glucose added.+ 4.

A20. a) Estimate frequency of maltosef, and of sectored colonies. Score only those
where the sectors could be scored accurately.

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

l P S My . 1T+ S - Y
¢ + b e e o - -
2 of o 139 Ak s12+G+1T 53
S
5. 1 32, 4. 2%
11 s s>

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

pAets Sce . Ty 4+ Jee S R See, '
w1 z ¢ ' )
o > P2 3
0 6”1/ ) (,/
/ o 3
C') "L ’{2,_ ] /
O ¥4 D D
! ! I s
4] R > 3
0 ! / ]
r f ¥
g 3 I
v+ v 5
Ty 3
3 0 1
T 2 2
! Y 2 3
| 3 2~ 3
] Y —_— R :
o L
- 75— S22, 10 (1.
[ .
0 30% Al Mot colorrcin
- 3 hao Wara Ml - Leszand
l\ r_)/ | /‘7 -
l {
T \
o v 3
o




6LA

a20

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

Mal~- Lece VR Lac 4+ V® Cac -0 fee .y (Vo scored well m Lac)
0,1, % 5,94 42

’ ! Q(ﬁt(apjt“ﬁ‘wf“amw‘/&/
Fo 4 cent m,
ual £ lacs VR LoaerV lae -V  lae -0/ ° Eh,c, e cogoeq Maft-

Heear ¥ featom E118°
st i

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

later separation. Hecale ot s 1l



G

scores on Mal p/m components of malgtose sectored colonies.
Lac p/m and V] r/s

Colony

@I oWwmPwWwp

[ ]

dal p Mal g

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 ¢
ps- ps“
ps . ps?
ms.  pss
ps ps”
ps ?2s (m)~
ms ms 7
ps ps<
ms ms -
ms ms -~
ms ms ~
ms ms
ms- ms ~
ps- ms -
ms - ms -
ps- ps/
ms - ms ~
ps: ps”/
ps- ps”/
ms. mr ./
ps- ps/
pr? ps”
ms. ps”
ps: pp-
ps- ms /
ms- ms “
ms- ms‘
ps: ms /
ps- ps~
ms: ms”
ps - ps .~

Scoring very clear except where total lysis may have
obscured fermentation reading in 22

M-
H+l _
-3 S -R + R 2z

-5 f o / o 22
+S YA F(b o© o 20
~-R 0 ! ! o 2
+ R 0 [ . O (6) '
s(w). A4 2L o ys

M- M
M{L %9"” Q(W

M@ y "l 2/

-~

2% y T I qod.

AR R
% <5 ool .

TMM‘WWW e

Mad~ anu?r1m€+-t,~u1zn¢u;12'3(/462ﬁ22 Vs AL

e sy dda,’  Ritomen poncs T Mat pAslio .
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(¥saxy5s) . Hat-lae~ U, < helobac sV,

Lac, Vy scores of intact colonies:

A) Mal £
- R - + R + 5.
S 4 o 7
2 7 o 9
3 Y o /0
2. o o !
/2 /9 0 21 / s8
2y A ¢ 47
B Mg - & 7 / 10
T S o /0
S 6 Z
4y 7 0 10
. A 3 0 A
15 28 3 A Jo -
7T £\

. 7 3 160
[.'7.53.721 [13"41 (191 CZ'?:?J

. M;t&t?:lizsh 4@@&5@2&“7”*
;Z:: - 'g;s'- P = .6 ﬂfzzz?tivﬂ- ?(

leo%&mw;m‘-/m?
Mol puucnt he % Mool B (w0 wliadon, with bae).

(ow*fuvu.u;¢*A /bu}CG;ﬂ wlmuno :
%% 7 e > 7 6 0.
Qb  dé B3 2 jo.

HolE: fhuncer of-R wwu\.() vs.
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\

siutagenssis with GE 100W AH-4 lamp Unit.

~

Killing curve.

Ded. 2%, 1947.

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

Lamp borrowed from Stauffer. operated in horizontal position, wi?h 10 mins.
warm-up allowed. This lamp has section of glass cut out to allow unfil tered uv
radiation.

Time Surv., Y
5s 2DTL+ 220, = 0. eq.lo’

0s  ca 160l v dsS. 2w,
158 - 2 LY rq /S, = /30, /Q/M /W%%JMN}*MW;%T/
20s 1ML+ 26> = Y3 '

30s 19L+9% + 22—

fe Hoear cruncen alls tay Sirsar O Wiel bmd W{W’

+ WMW wmwld:wér&@} T

The difference betwsen 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 respectivelgfy.



TREHALOSE MUTATION RUNS 68

Dec. 25, 1947.

Use sams 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. € /17>~ WW

4). 9 plates.

iost plates, due to faulty pouring, had pitted surfaces and were very
unsuitable for scoring. 1 plateg, prepared earlier was more satisfactory.

e e Artao wled ol 2

el o, A . (e 1% anl Lnd o222 abwmios cuimsoablne mmmanmsng

4I14S liald dially \J—4Up /) LULUILLEDS WHLICH [ldd MaGlal apr.de SUKEES LAY [T LIVUS
variations affecting intensity of fermentation. Hold plate in refrigerator for
later testing.

[3/47. Mo pudads W



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.

n ! o l/ ] 4
Jor /73 Hashnd o E1f5 b prag
il Mol + . Mo vetricds

69



Lactose sutation run
70
Dec. 26, 1947. et up as 68. Lac-EMB plates.

Killing variable. Ca. 200 scoreable survivors per plate avergage

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

/ /‘/wwf
2 Yod seclnid
3. @ ”om,‘a,ut . m Lﬂ.c,'!-

— w&7

Y d![) + QJVLJQ'— . : + W
@ Mo MW %“3 W
Vol o st X
/,sz, 17¢G. SMO‘JMWE/W&,



Jutations re beta-glycosides. 71

Dec 27 1947.

Grow ii-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 ffont of
Hanovia UV lamp, and inoc. ,5 ml samples into 50 ml T(m) with .05% sugar.

1. Unirr.
PV AR A 2./
4., woalicing.ls) 37
B. Cellobiose -
C. b-ie Glucoside 34/

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

Incubate 37°
Examine Jan 3 48.

otreak out the b-deGl cultures on similar kxz ¥uB plates. *his may be slow
rather than mutative utilization ,a s has been observed before,

MMN%MMWKMSW/% Sy

s 8 il s i e v e
EREE: wwﬁd’mﬁ?fw& ///\w Mmm

‘MWM/:Z%MMW&%@»/WM S . e

759, 7(@)~%¢4 A tonkpectw e boctio, . KOM.

pis. 1B (Gtltasin) Wil bae vadd 111 wlile 28 ZAd/+

A3 vau?ﬁ[/sa)wf 161 Yy adiorine pef Heli'+ WA



Cross-Test .ai tose mutants

Jan 4 1948
6. N-L X [
Padils .
1 W56 -
v < W-58 > cal:10 Ha,(‘f
v 3 i@~60 + ca {20
kT3 (A7) B </:1e. ’u«;! Mads .
5 W=71 + Cal: 50
6 W-78 + co 150 de.
7. =80 N
8 H=20 + ca IS0
w-63x YSA  Lif+ Lot + .
w80 x5z oL+
(5' ' Foam oW \;fg , ) _

a) w-~1

4 W-560.

b WS wie w-20, w-7/, w-7€

M«Loan/mu/(?tﬂ

wl.
wse.

wsé.
w to.

w7l

wro.
ws.

- +

oK.
oK.
oN
0.

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

73



LIrehalose sutation “‘un A

Jan. 5, 1948

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

JO x ca 1352 =~ J¥oo 2olorces .
A coloccs hipuoid fudy deadlinc] asctoning
]

2. (g

@H C g‘: ’ "*7
(XAAJ Y
| | <; ROL*““*ﬂ [ e 04&444. W-8 wud o Wl 1

b. /J? ) canliak ‘27‘4’?' mé‘) . ( 7y Vim,] le Ao o fff((a/f,u

-~
—~

~—

UJ"?O t ~ 92

j 4/1 C Lol i W
Tt z"f" L Y
A L — ol AT l m, HJ e
{ras 4.)1’{(’ g tl%; » ,z/&gu “. ‘f;f;‘ r‘:"-( Z “ﬂ ! ’ < 7

£ ti
70 3+
1 +
49~ a4

LAGA o T EMP. (stabiys kel by [Hata).



C~1 Fermentation #utants

Jan 5, 1948.

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

#__@#&&w—r—-— p
e Sbfficn Loy D sled s G, VoS ‘//OMM_
Ml ENB 337,»4212)» X ¢ano 1;24§ﬁi$\. = 700 coloees . e

bae €118 38 x e e = 752 ué@u, 

Iw&«ﬁu&?mﬁ/. otvale vt o, oW Jﬁ%

75

Mol = ox. lae+ m/mMmﬂéZ Ww/érﬂ;%ﬁw

Wi



1.
2.
3.
b
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
HCVZ YNA _
. Extr it

Ao

75

LW&/ETM
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Utilization tests 80

Jen 9, 1948.

Lactose analogues 1% EMB
b-lle-galact b-N-butyl gala. O-Cresyl-b-galac -
MO lacr - FRbe e, 7,
153 - 2t e -+ /&W
Y35 e, — — - 7#u~g«mm
Y45 ley-  — ~ _

Wﬁ”da&uﬂ %/7 )
| b 37, m@W. Seecrse |
il’ i sl +t —

!
o 2 . -

Y40 + ot -
HMMM&M /ﬁ/,m lgzzfaj"‘;“wmn%«,u
Fondre st L W

Y40
-1 H+\



Lross-*est sactose mutants é?/

January 4, 194%.

Inoculate YP broths with following:
Y53 (Lacy~) and: Cross_eagh on three plates.

A8 (’Zc2f411§}a4-+-)

1 W-30
2 W35+ U7,
3 A-40 ¢ Lilee €5. ca /:1oo.
4 b2 - A, = [ 1[/720+ LAdT!
2D W=-43 hor +  LibebS. ¢l o < LoD, ’
2 oy
.7 Wi-45 44 Yy =My Sen 2t
8 Wi
9 W=-48  thim +
10 W-65 - p = LUt zelonsy 1 { 1150

darvest and mix cells. Flate dilute on Eus-Lac(Bj).
Vé’,"}.ﬁ o b llibee vl Y33 [ae, — -
0&) w 3§, w Lfé/ ,/)w‘ - I{} LM + /lf/Cmm-'/’mfl:wt,

b) Wi, Wiz, Wi WS, JbS.  ca (s fact Recmdnnuts

C_) YSB i\‘f(?-[ 7) ; W’w ] V? } ta Al LAy € (uotaé/ ﬂ«&ht_
Yezae

Shrcadowd o Lec = and Mal— W/v/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-40O are actively

producing gas at this time. Was and cross samples of 4,B,C,D, with W-1. Plate
on synthetic EM—Maltose(Bl)

My M- %+ . Conef edes en %
A. (/‘f?;) 4 /30 o
& 78 ,,
I a9 -
é /3 /
3 /56 -
2 247 o
3 /77 o
PN %f /
L o .. &
Li JE7 2‘ 304?7 /a
B 0/ 6& o
/7 o
/2— ‘/J?f 2z
rg
| 2&Y L
1 70 /
/0 ;§“5'7 -
15> |
l’l() 2-{)23’7 ra; ”,I»f 2 Ay - f‘-"
10 3480 357 | 2. SHE o
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8. © 7/ ©
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p: o2 L, 267 3
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/ 257 =
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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: ‘ .




Cross—-test Y10- mutants (Q N

Jdan. 13, 1948.

Plate mixtures on Lactose-EusBj:

¥87(Lac;-) W—-z,,S(Lacz—) Y _
YSB ()/OGO) \//‘/ ++.‘_ S Voot N/:VL(C&,ZU_
‘//// s L -
w108 ++ 4 . acy
W-112 =y R
Un Maltose EifsBj:
a b
W56 (Maly-) W-60(1ial~)
W-1 "i-"")./ 4 - Ml = w-l) w-Sé.
w95 Tz ++ Mady, = w-6o
=96 T4 ++ Maly = ol Auns.
798 - (l:/a’oo) +t+
W100 % - +— v
([in02 + ey
104 = ++
W106 - +1.
"ot
+ = l:lo>
+H = /)0
+++-=yniﬁkwéd1ku/4ka mmﬁr,
\/~’13 - P W78, Sorbinf+ «ﬂZJ&
wYs~ ~p-
wio8 ~p who - /u,,f.
Yd7 . — .
WL ‘_/%LHT? W o 9cﬂ&’*4 u@ﬁirl;. .
wiol =g
w5k ~ Woyg. A W»L
WQGD - TP )0 / ot do#*’-
W4k = f .
wWqy da- will & )o .
~viow E P



Polysaccharide Utilization

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

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

—

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

Inoc. P12

C. "Soluble Starch"
as above,
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W=125, W-145

april @, 19.48.

In neolactose tests it was noted that W-125 and W~1l45 were positive or slow
positive on lactose. hen streaked out again as controls on outcrosses, this was noted
again, and suggests the need for reexamination.
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Luctdgitol selection
Galactosan "

apr. 9, 1948.
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Lac., Crosses

3

May 4, 1948.

Cross the following on EMS-Lac-B, .
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Lac 3 mapping. May 10, 1948 /
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Lac-3, Lac-4 crosses
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Summary: Lac-3 mapping crosses 200-3

W-108 X Y-40.
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