


Bov 15 LY47 

Inocula from 23sPl5. 0.1 ml/tube T(Ei;lTLRl) base. 

A(Galactose .O5$) B (g-@alactoside) c Galnctose +Pheno!. 
.ozg 

SPf6 . 

+t 
+t 
+t 
St 
u 
44 
tf 
tt+ 
t-t 
4-l 



Nov. 2’/, 194’1 

Test on EI! agar using heavy water suspensions of cells from 
except W-28 amd W-29 from galactose XliE aear. 

Y35 - 
w37 'd3b 

1. K12. iv-38 +t t-t 
++ ii41 

Y'(0 
+t w40 Y53 -i--l- 
4-F IN42 ++ Y87 

w43 w30 
4-w N44 w45 w53 -I- 

w46 t+ W48 
w50 +% W4Y 
%5i ++ztL w- 1 +++ 

24 nrs. (A2y) ~52 + xl1 others - 

36 hrs. ‘iv’52 +++ w-l,W33 ++, YlO +, Y70, Y53 2 w33: - 

4-8 hrs. h b. )b &--eT. 

-L-u ..--cb ,(A&? R -p-t.-. Y&z, w-1, USI 

d iuv33 

~dclS2. 

d-b( 

vs‘3& L&-/3d+. 





60 
TREHALOSWUTOSP, CRCSS-.$DAPTATION EXFZRW3T. 

Dec..16, 1947. 

Grow lL12 in T@) plus .05% &sugar 24 h. Harvest and concentrate to ca 10" /ml/ 

Add 1 ml. cells to 1 ml 5% sugar, and in replicates add NaN3 to a final cont. of 

8 x 10-3 M. Hdd 0.1 ml M/l0 phosphate buffer pH Ye0 and ,05 ml BromCresolPurple .15% 

vsake up to 5 ml with water, cells added 2 P 16, incubate in 37' water bath. 

Headings at 2 h., 4 h., and 18 h., deadings - unless indicated. 



6Oa 

++t 
f 

+I-+ 
i-i+ 

A cells did not adapt in 18 hrs. 
in presence of aaide, either to trehalose 
or to maltose. 

B cells utilized maltose in the 
presence of azide, but did not adapt to 
trehalose. t-t+ 

c cells utilized malhose as uell 
as trehalose and glucose, even in presence 
of malb&te. t++ 

t-r-+ Aside in cont. of 2 x 10'3 M does inhibit 
fermentation to some extent but seems to 
block adaptation completel$. -P-l- t-u- 

-f-++ 

Cont. '~rehalose and maltose cross-adapt, 
but only unilaterally, trahalpse adaptation 
implying maltose adaptation, but not the 
converse. 

t-i-+ 

i-+-k 

Query: W.1 "Bait-(Tre$) cells utilize 
maltose if grown on trehalose? 

t-f-+ 
t-s-l- 
+++ 



t j‘. The inhibition of lactose-adaptation 
by Azide. 

Dec. 18, 1347. 

Harvest K-12 from YP-.l$glucose broth. 16 hr. cultures. Conco 50/20. 

Tubes contain in 3 ml.. , : 1% sugar, 1 ml cells, .lml Phosphate Buffer a/l0 pH 7.0 
and indicated cont. azide or DNP Set up 12:20 PM 
Glucose 

1, Azide I&/lo0 X 

1. - 

2. 1 

3. .5 

4. .l 

5. .05 

6 .Ol 

DNP 10°4M x 
7 5 

(396) lrf*fl. 
3:YoPftg:oQpn 'i/#). 

Lactrpsc 
3: '/b 

8 1 

At 12:40, none changed, 

-I- ++ t-4-t 

4- ++ 





Substrates: G, glucpse; L+ lactose; M, h-aethylgalactopyranoside; and 
B, N-But&l-&-galactopyrwside. , Ga, gaiactose. 

Grown in/tested on: Set up HA, 37’. 

G/GA G/G G/L 
04 - 

G/M G/B L/B 
f 

L/G L/L L/&i L/Ga 
I- - - - 

)oA I$. - et+ - - - + - 
c’, 34.) 

3-k +* It 

. . 



iVlO8: Test for mltasc and lactase activity. 
Utilization of C-sources 

Jan. 23, 1948. 

Grow 4-108, Y87, ii56 and YlO in W broth overnight. use $ ml inocula into 

10 ml. indicator broth with 1% sugar. 

108 
108 
87 
87 
56 
56 

108;56 
108;56 
pCg fg 

20 
YlO 

Maltose - lactose 

++5 

- 

P2C 4.H 3-f-F &y 
Y 

rcI+.. 
*herefore, M.08 ce 1s do not produce maltase detectable by the utilization of 

the hexose Eomponents by symbiotic 856, and converse&$ with lacteee and Y87. 

Use sm3X. inocula from slant-suspensions. T(q) with .05$ quiv. C-source. 
W-108: L , P23. 

glucose 
fructose(st sepj 
trehalosc I1 
SUCZ-OS0 
maltose 
lactose 
Na lactatw 
K gluconate 

++ 

Y-10 glucose 

C/n 1% IWB plates: 

B glucon 
gluose 
1-arabinose 
xylose 
mannitol 

t++ 





wd ! e 
w,o%! D -c -- - 



1, 
.__--. ,-Y., - 
+-t&y i. 

- - - 

i 
t-/DP. 

- - 



c3ra 8 

wo . +t+- -f-t+ 



A 
0 
c 
P’ 

4 ++ -. - 



titabolism of Z/-108. f/ 3 

eeb. 11, 1948. 

Harvest 2 batches (u.B) of ft-108 grown in 50 ml. 1% YP-gluconate broth overnight. 
Test sample for genetic purity. 

.5. (10 AA) Cone. to 12 ml, U&e 1 ml cells per tube, with & ml. 10% sugar and 
pheephate-indicator. (No azide!) 

ma gnafgl id 631 gal#gl k-gal. Bugalfglu ~a 
11 AId +++ t++ +4 
II AJ +++ ++-I- ff 

P - - - - -. 

na: 4 ml. cells + 1 ml. gal. + ml. phosphate-indicator for adaptation,to galactose. 

El. 11 Ad AS above. Cone to 10 .ml. 1 ml. cells/tube 

i3b glu gna gna-glu gal gal gna@- &al tiegal. 
1/:/5 - - t * ,- - * 
IZhl - - b,3s - - 7 7 z. 1 +r 1 1 



L - 

- - 



accumulation of monoses by mutants J-37.7,254 156 

Cdarch 15-16, 1948. 

Grow Y-10 & X-254 into YP 1% Lactose, 2x50 ml, each. 
Y-10 & vi-327 into YP 1% Maltose, do, 

Harvest each, and concentrate in 10 ml volumes in sugar .5$, phosphate M/100. 

at same time set up no-cells blanks. 
-f-p \ d- b---f+ 

Incubate at 37’ 9X-1P 16. Add 4 ml. Barfoed's reagent to clarify. Boil 

supernatants 10 mins. cool. Add 1 drop dil. bierotol CC to wet Cu20 ppt, and 

sediment Jnd wash in H-0. Take up sediment in acid ferric solution and titrate 

against .0200 N 

1. Y-10 Lac 
2.Y-10 Ual 
3.327 IU 
4.254 LdC 

Glu 
;::::- l&l 0.98 
7 .----Lac 

s-2 

pexxanganate. 

0.10 There is therefore an almost equimolar accumulation 
0.10 254 ? 
0.30 of nonose by W, but none by 327 on lactose @  wltose 
4.21, 
9.40 respectively. 

%W 
0.23 

The blanks contain 5 mg. sugar each. iiote approximately 3.0% recovery pf maltose, 

but negiigible reciwery of lactose. 

tieep remaind&$ ofi suspensions 1 And 4 for further chsrzterization of 

the accumulated ,wterisl. 
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1-3 . 

f-t+ 

t+ 

t+ 

-I- . . . 

8 

8/L 8 
7,20 7 0 s > 

3.10 6 C-J 
zb7 7 

77 * . 
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Lact,~e production; K-12, lactose synthetic mediuln 
172 

Apr. 9, l-9.48. 

Inoc. m 50 ml. each. K-12 cultures into 10 1. bottles (2) of synthetic medium 
( v. supr;l) with 1.5% lactose USP. Aerate dt 37’ ii9-~10. Col1ec.t in Gharples. 





i C+t 

k +-t-c- 

, 
t-H- 

I 5, 
+-f+ 





Add 1 drop imula to ECP-fermentation booth, at indicated temperature: 

W-340 glucose 

3o” t+ -f t-- 

45O - 

W-382 
3o” +t'L;: -'. 

37a - J 

450 - v‘ 

&-- sP3. 

lactose 

- +lt- 

ma&tose 

+ J+- 

*IL, 

- 

gluconic 

+y+- 

“-e?&--’ 

-t++ 



l&l08 - - - -I+ 

w-+- 9-G 

- - f--+-f 

- - +f-+- 

- 



Critical temperature: Temperature mutants. 

laay 5, 1948. 

W-340 and W-382 inoculated into EICP broth tubes at indicated temperatures: 

3o" Plus on glucose, lactose and mcrltose in 12 hours. 
ani3 galactose 

32' Ditto. Inocula from gna brhth .2 ml. 

33-34O Bitt@. 

340 

382 

108 

9A6 16h. 



M-327 SK~#: adaptation on maltose 

Harvest cells of w-217 fron overnight 

A)- maltose l% B)- glriconate l% 

cultures of YP-broth. 50 ml. / 3 ti suspensions. 

To lml 5% substrate, add 1 ml cells and 1 ml. .Ol M Phosphate buffer plus EICP indicator. 
Incubate at 36'. Set up l.lrl~ A6. 

it 
glucose maltose gluconic 

- f; - . 
2 

,Ir-b--- 
L-- t 

B - - - 

2 
c )-i .L. c 

c G 

To 1 ml. B cells add ICC glkonate'and .5 ml l$ triphenyl-tetrazoliwn hydrochloride. 



‘, 





A f-H- " - + i+t- ttt J' 

- + -t+- + ++ 1: .I 

-- - 



W-382 195 

uay 7, 1948. 

Prepare 8 BLL cell suspensions from 50 ml. YP broth culttursa (YZ-sugar) 
Cells: A: no sugar, B-glucose C- galactose D- lactose. 
Substrates: 1 glucose, 2-galactose 3- lactose. or at 40' 
M&x After harvesting, icubate ccl without substrate or bufferg at 33-34o for 
two hours. Then (1:30 P 7) add 1 ml % sugar and buffer-BCP 

w-340 Ekactly as above. 
Cells: A-glucose, B-galactose, C-lactose Substrates a$ above. 



/SF- 



Grow Y-10 and H-382 in 50 ml. batches m-sugar broth at 34’. 

A. Glucose (2 flasks each) 
B. Lactose (2 each) 
C. Gluconic ( 1 each). 

Dispense 1 ml. volumes to tubes with 1 ml indicator buffer (with and without aaide)&yg' 
At stated times add 1 ml. substrate and record time required to ferment. 
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Lactobioaate lactase and inhibition 

April 17, 1949. 
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Galactosidase: cells from synthetic med. 647 

Harvest K-12 from 30 hr. unshaken cultures in Davis minimal. medium (new). 

cont. 5O:lO. 

Intact cells 0.2 ml $er tube ea 
5 b I4 /i'-A . 

L&G 
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;a- ~~ 
r44. ' 
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1070 

003 
Glu 053 057 uvl - 

B&r. (Bz ttment) 
" & 

Lac .Ol -003 103 098 
Hal .2 053 057 01 

,760 / % / 

Glu .4 108 097 - m? 

0 -004 004 808 





I- I I+ ++I- - 

i’l 
t- - t 


