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FERM3NTkTION TESTS: 5 

Oct. 28, 1947. Test th e cultures indicated on the following WB: 

I 
Yj3 Ydf V-W 

--._. --_-- .-- I -aJ 4+-J- 
ys3 'I 83 $j8-16 I 

@ lactose 
Rhamnose 

j-t rs+$- t+ 

Inulln 
Kelibiose i- - 7: -I- 
.a-methyl glucoside - - 
Cellobiose C 
Culcitol 
Sorbitol G z 7- 
Sucrose 
h"thyl Eutyrate J&,&Q - 
L&a + 

on CaC03 (.I% ) peptone agar: 



G 
8 + 

f&e. 31”. 

* t+ -F-t+ ++ +4- 











7- 1. 

7-2. 

7-3 

7-f 

7-L pd, 

7-a 

-7-q, 

7-6 

7-16. 

7-17 

7-M 

7-17 

1-20 
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28 
20 
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3. 





bk$ : 





I( 
. 

- v. I 14 

/Qgu-. c, l4 u. 







21 9. 



4 r7- 1. 
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3-J . 
% 

‘, 1’ Y 7. ” ‘i. 

Iq. * 
IJ. .x&- 

, 

St ++ 

++f, da+ . tt+ 
.+ 

4-k J #UN+- 

+&+. 

.__.___._ -- . . 

+++ H-t 

Experiment terminated 12/a, without the recovery of any plus-variations in this series. 
\ Y55 (Salicin-plus mutant} should be tried on the beta-glucosides. 
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pa Utilization apparently complete. Rate measurements were exceedingly crude. 
Waxy starch was not utilized to nearly the extent that amylopectih was. This should 
be repeated for confirmation. Save flasks of amylopectin culture. 

Exp. terminated this date. 
e.. .,~ _ 
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Lac-1 and kc-2 mixtures 

%c 15, 1947. 

rlake up 10 m& tubes of lactose I$ E3CP broth. 

Add o5 al. inocula of : Setup 2P4 

6-6 10 A I.. A/f 
1 w-45 # 

: 
w-45 z; 
w-54 

4 w-54 The Same 

ii 
w45 & w54 d * 
w45 4L x54 -t+ 

++. 
7 K-12 
8 K-12 

"herefore mixtures of kc-1 and Lac-2 are unable to utilize lactose, although 
recombimnts are able. 



decombination of Lac-1 and Lac-2 on complete Evil medium 61 

“ec. 17, 1947. 

Harvest&x W-45 (MaI+ Lac& Lac-2.)lht and W-54(&GLac-l-La&# Vlr ) from 

freah YP cultures, and mix at a cone. ca 10 lo & each in water. Store over 

night in refrigerator. Dilute to 103 / ml. and spread .l ml. on EUEkLac (NZCase) 

plates to de&&c&$ possible Lacl#Lac$ recombinants. 

12/18 PM. ill lates x 357/2 totalling ca. 40,000 colonies exznined. 
None were Lac P . This is a control on the *reversion of both Lac-1 and Lac-2 
The recombination rate under these eonditions is apparently too low,, 



62 
Nutrition of Y132 

Den. 18, 1947. 

Inoc. into T(A) + 

1. Y. Extr. 05% 
2. Y. Extr. .05$ 
3. YX Residue ~5% 
4. YX Residue *Q5$ 
5. YX -tract @% 
6. YX Extract @% 
7. Gelatin Hydrolysbte .5% 
8. Tomato Juice gr5% 

/w 
10. NZTone'.J$ 
11. NZAmine A .5% 
12. NZAmine B .5% 

for inhibition. 

log. Yeast Extract Difco extracted with 40 ml. CHC13 in flask. Separate, 
extract and take up in water. 

evapotite 
Expressed in terms of original yeast content. (Very little 

material was extracted, perhaps l-5mg. at most.) 
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2=Chloro-&uninobenzoic acid 
Inhibtion and resistance mutations 

Dec. 15, 1947. 

Prepare plates of T(0) agar with 25 mg% CAD. Do, (0) agar. 

;ipread ca lo2 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 %ticro-coloniest~, probably equivalent 
to the d 
104 - 10 r 

ference between CAB and T$O) plates. Each colony contains, as a guess 
cells. 

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



Maltose-segregation and supjblementary genotypes 64 

Dec. 15, 1947. 

Harvest from YP 
as Vlr. Cross 

and cross 'W-55 x H-54, hetorozygous for Lacl, Ual, Sal& as well 
on Bk%naltose with .002$ glucose added.98,. 

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

Proportion of &l tl (including sectors). Count sectors as 1 + and 1 -. 

= 1-?+5- - =k : - . ..-_. -_..-4 
5rZtS+I7 E 3x/ 

s. 7 z 132. _.___. __.___._ _ ._^ _..- -_-.. I .- --.. . . . -. __._.- ,_“- 
17 5 5-12 

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

Pa &ccl. + . 



a20 

Score Mal- segregants re Lac and VI. Also jcore &lb 

Pick 57 apparently sectored colonies to water N20. dtore in refrige&r for 
laxr separation. 

?6Lfx.&chJto21 NJ. 



Acores on t&al p/m components of malfitose sectored colonies. 

Colony &lP Aal JJl Scoring very clear except where total lysis may have 

1 

3" 
4 

z- 
7 

F 
10 

ms- 
Ps. 
ms, 
ms. 
Ps- 
ms. 
Ps- 
Ins- 
ma* 
mr. 

obscured fermentation reading in 22 

11 Ps- 
12 Ps' 
13 lIW* 
14 mS. 
15 fIlS* 
16 Ps- 
17P Ps. 
18 ma* 

21 
22 
%II 
2 
27 
28 

Ps. 
Ps. 
ma- 
ps- 
ills- 
ma. 
ms' 
ma* 

ins’ 

Ps' 
Ps' 
ma' 
PsJ 
Ps' 
PS' 
ma' 
ma/ 
Ps/ 

Ps' 
Ps/ 
Rlt-' 
mEI/ 
ms .' 
Ps' 
Ps/ 
Ps' 

pa/. . 

41 
42 

z 
45 
46 

ii 
49 

IIlS. 
Ps' 
Ps* 
ms* 
ms- 
Ps- 
Ps. 
Ins* 
Ps* 

IilS’ 

Ps/ 
ms' 
ma/ 
ms' 
ma" 

ma, 
msd 
Ills' 
Ps/ 
ma4 
Ps' 
Ps/ 
mr. / 
Ps' 
Ps/ 

Ps, 
PP' 
mS' 
ma' 
ma' 
Ins' 
Ps' 
Ills/ 
ps ./ 

Lac p/m and Vl r/s 



Lac, V1 scores of intact colonies: 

A) mjl 
4 -5 tg 

5 "/ 0 

1 : 
0 

3 0 
2 q 0 

+ 5. 
7 9 
/a 
I 



b. 
--_1II_L- -_____ .  . ._  _.^ - . - . -  - . . - - -  . -  1 . . _ .  I -  



kiutagenesis with GE 1OOvV AH-4 hmp Unit. 

Killing curve. 

3pread ;1 ml.. young (ca. 109) 58-161 culture on IAMB-Lac plates. 
Irradiate .at 25 cm. 

Laq borrowed from k&xuffer. operated in horizontal position, with I.0 mins. 
warm-up allowed. This lamp has section of glass cut out to allow unfiltered uv 
radiation. 

The difference between large and small colony noted on the above survival. plates 

breeds true on the first restreaking on IW3-Lat. Transfer to slants as 67-l and 67-2 

for the large and small respectivelby. 



T~BHALOSE MJTATION RUNS 

Dec. 25, 1947. 

Use same cell.3 of 58-161 ~d in kp. 67. Exp 086 .l ml culture per plate to 

15 8668. UV from GE AH-4 lamp, as in 67. cf’+f&- 7* F 
A). 9 plates. 

ndost plates, due to faulty pouring, had pitted surfaces and were very 
unsuitable for scoring. 1 platei, prepared earlier was more satisfactory. 
xhis had many (5-l@) colonies which had radial striae suggesting narIlerous 
variations affecting intensity of fermentation. Hold plate in refrigerator for 
later testing. 

68 



Maltose jdutation Run 

Dec. 25, 1947. 

3et up 88 in 68. EM3 bhl. plates. 

Ca. ll x 200 or 2200 colonies. 1 sector noted. zick to slant as 69-l for 
lster verification. = 

large and sn~ll colony types seen as above. 

69 



Ldctose idutition run 
70 

Dec. 26, 1947. %t as 68. Lac-EB plates. up 

Killing variable. ea. 200 sooreable surviwors per plate avWbge 

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

/ fhfcm= 

f 

CT 

2 ,jd2kGLiy 

3. N& 0 . ML+- 



&t&ions re beta-g1 
2f" 

osides. 71 

Dee 27 1947. 

Grow ;;i-55 (58-161 Jalicin pos. mutat,) in PP broth, harvest and cont. to ca. 

lOlO/ ml. Irradiate 3 ml. in quartz flask ca 5 sets. rotating at ffont of 
Hanovia UV lamp, and inoc. ,5 ml samples into 50 ml T(m) with .05$ sugar. 

1. Unirr. 

d. dalicin4.1;:) 3t' 
a. Cellobiose 
c. b-&s Glucoside 3i/ 

2. B. Cellobiose 
c. b-me-Glucoside 3f 

Incubate 37' 

bxamine Jan 3 48. 

streak out the b-iuleG1 cultures on similar hias Ed3 plates. 'Ahis may be slow 
rather than Amutative utilization ,a s h&s been observed before, 

. . 



Cross-Test ki~tose inutants 73 

Jan i+ 1948 

1 IL56 
J 2 . N-58 + 
L/ 



'Lrehalose dutation *'un 74 

1. 

2 

Jan. 5, 1948 

Lrraziatfz Y-53 
10 plates. 

on Tre-F&B plates, 10 sec. under Hanovia UV lamp. 

/o x CR I)- = 15-m c..dL&. 



C-l Fermentation Wtants 75 

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



75 

Nutrition of X-93 

Jan. 9 1947 

Inoc from fresh slant into: 

T(Va1) plus: 
IrG. 

1. - - 
2. HC 5 

+-I- 
+++ 



7” 



37 



Utilization tests 80 

Jim 9, 1948. 

Lactose analogues 1% IluEl 

b-tie-galact 

YlO hi- -l+ 

*-Ssb y53 L&,- 

Y35 h,- - 

YL5 L*L>- - 

b-N-butyl gala. 0-Cresyl-b-galac * 

++ 
kv*bke a -& 

4-t zt 

- - 9 

- 



Qvss-A est ~actose-wtants 

Inoculate YP broths with foilowing: 
U53 (Lacl-j and: 

Al?. ( 
h on three plates. 
+J 

*'-l Y-30 

.," 
ii-35 ++ Ila. 
J-40 + 

-4 ‘i;i-42 - i;(& 4s. CQ /.+lrn. 
CIce- 

: --5 Ii-43 '/Km + Lf&l.e65- &',(/b + da ! : . 

h7 kl-45 r -:/. z’ &-- I -w&7 
t+ ‘1% - ‘13. 

9 W-48 +m + 
10 w-65 - pc4- cc t c+!-7 h/m. 

r&vest and mix ceils. Plate di.$ute on EZl&Lsc(El). 



kltose segregation: Effect of preadaptation on maltiose. 8% 

"anuary 8, 1948 

,Prepare &nocula overnight in YP broth. 

y40 10 AM add 2-3 ml to YP-maltose (~~3) and YP-klucose (C,D) broths. 

Incubate W-l similarly in YP for five hours to 2 PM Cultures of Y-40 are actively 
producing gas at this time. 
on synthetic EX-Maltose(Bl). 

bias and cross samples of A,B,C,D, with W-l. Plate 



(’ ! i I ’ 

3 



- 



Yl.05 Uutation run: Lac attmqts 

Jan 12, 1948 

Irradiate .1 ml per plate (CacEUB) 9 SCCS. under Hanovia. 

71 plates x ca. 30 colonies or 2000 colonies. 

3 suspicious colonies streaked but: 

1: . 

P.: m '., ,'.. 

..' 

I 

?A. 

,i/D 
._. 

2: 

3: 

83 



i;ross-test YlO- i?Uta.nts 

fan. 13, 1948. 

Plate mixtures on Lactose-UiS31: 
Y87(Lacl-) 'L45 (Lacy) 

Y53 Wp) L/ eic 



Polysaccharide Utilization =. 

Jan 10 ff 1948 

Test strains indicated on T(m) plus .05$ substrate. 

A. fnulin S-55 ap/ (39) 

P12 (48h) - 
B. Vacterial Dextran" 

Lot GlO from 
K.P.Link - 

- 
Inoc. P12 

- 

C. Y3oluble Starch" 
as above, 
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Lac Mutants Lross-Tests 

Febr. 16, 1948. 

Cross on ~EUS-LSAC B1. 

A 
W- 

/ 120 $-tJ 

-- -? 122 i-i-l- J J‘ 

A x w-45 B XT-~? c x W-67 
(Lac 2) -1 Lacq 

4-t 
/ 

+++ 
J 
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A!kp Lac-1 

on EXS plates 

March 8, 1948. 

1. Y-87 x Y-10 

2. Y-53 x Y-40 

3. n-183 x y-44 

3ee pa$e following for raw data. 'totals of all experiments this page are: 

-H -2 fR fs 
s. 445 131 .:13 207 J&l 

(0294) .465 .227$ 
Cf published results: 
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169 
ii-I-1 25 , -ii-14 5 

Lipril 0, 1348. 

In neolactose tests it N~S noted that J-125 md i&IA+5 were positive or slow 
positive on lactose. ;Jhtn streaked out &gain tls controls on outcrosses, this was noted 
again, and suggests the need for reexamination. 

Strat+k out on lactose E&3 and compare: 



iactbqitol selection 
Galdctosan II 

Apr. 9, 1948. 

Inoculate 58-161 or YlO heavily into T(m) TLBlRh"l with 0~1% sugar. 
25 ml. WI* 

1. Lact?%Qtol no 
2. " YlO =i 

II 
;: II 

58-$61 i 
58-i61 f;. 

100 ml. 5 Galactosan 58-161 - 
6 Galactose 58-161 +-k-v. 

zcp. G,b&d- lw‘5. 
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Lac3 Crosses 

‘&a 4, 1948. 

Cross the follcndng on EUS-Lac-Bl. 

1. W-108 x W-249 (A cont. susp) T-L-B 
2. W-108 x X-40 x B-Jt- Vl rl 

-Lac3 x B-M-Lacx 

3.w-a9xw6 x T-L-Bl-Vlr 

A. h- A A 
4 



187 - 

0 

= 6, 7% Cac3+. 
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w \ 
P/o 2. 
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La c3 L. 

l&V pp ) 





Lac 3 crosses 

Lac 3 mapping. by 10, 19.48 



- 
67 





La-3, La+l, crosses 

by 17, 1948. 

1. 108 x y40 On Lad-)and on Gha EMS' 
2. W-67 x Y46 On Lac 

3. w-126 x ~40. On Lac 

I: hte. + 
i b LM.t+: 6p: p 



m - 

..-- 

/ 
3 00 



Summary: Lac-3 mapping crosses 200-3 

W-108 X Y-40. 

p/187: 17# : 254- on lactose. ie 6.7% Lac33 

Among/, 6vlr : 255 

1 

/191: 

- 99 : 25 

56j : 463- i.e. 

/198: 105# : 512- 

'Among +, 52#:8S 

Aaong - 56R:&S 

- 73% R. 
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