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{JC 14-2) vas is—aolatcﬂ. froa JC 14 by the method of "‘orci:n

CQilture conditions, Cells were qrown at 37 in 163 mediun (Parden
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phanasa and De-scerine deaminase

(IPTG) (5 x 107 i), L-tomiorhan (2.5 x 103 1) and P Degexine (2.9 ¢

1073 ), respectively.  Famples (0.2 wl,) of cultures for B—golastoniduase
and alkadine o3
solution (1 r..z;./ml.) . Tater'l drop of tolucne was aldoad ond alfter
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activitcy, l pC‘ /;molc) rlus [YiJuracil (2 uCe; opecil

W /uole).  After 2 min, at 37°, 2 rnl. of ice-cold €.25% (v/v) ix

(Kinard, 1'357)'. This solution was gell od by the addition of

Growth was determminad Ly the extinction at 650 rmu in al av,
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cuveltte, using a feckman DH=2 crfa‘vlc‘-‘x.m\ m:»o“t:or,}*ntommer.

vas dircctly nLooort.Lo..al to total protein undex .Ml conditions studicd

{cf. Tig., 21); at extincticn of 1.0, 1 ml. of cul ture contalned 225 ug,
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I1linois, G.8.A.), maintaining the poecipitate in suspension. . Sanles
’ i L

were counte\, m a Packard Tri~Carh fcinti llatmr Counter L?i ™ an
extermal standard.  Occagionally .L"’[l e —)]r“tmonlm has beon us 2d as
the labelled zmif.x) acid,

-

n experirents requiring measuranent of radicsctivity in the saper-

atant redium, the cellq,xs;'cn, reooved by filtration t‘wcu a dry milli-

more rexhvene £ilter as tove, und wea valur‘o of filtrate counted
“in the scintillation cowter,
Chadcale and raliochenicals,  Isorxoryl-thic—f-D-galacto J\rf'u*.o'nr.'ao,

o—n-t::r**mr‘qu-vB«D-u alactopvraroside, p-nitrophenylphosy

hate, 2=teozlucose,
Z-deo:»:f,tci‘r.ose, D-gerine and Irtiyp‘.o* R ar ol Cu,x.uJJ‘C‘( fren Calbdech, Tos
Angelas, Calily; c)*alof-*mol*lm ol was from Pexke, Davia & Cfb;, Detroit,
Mich.; phenyl-t} w-nnD-«,“’ac,‘ topyranoside was a gift from Dr, C. %Willeon.

Other chemicals were standard corwarcial products.
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(l ‘C] Prenylalanine, I~[*"C 73]; ethionine and [PHluracil ware
s - . s X 14
obtained from Yew Myglard uclear Coxp., Poston, IJ,:.’;. ; D"[ CJ- ,-ucore
vas prepared by the method of Putman & Hassid (1952).
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(16;2 "‘) m" been - is ve::tma{.cd in sevan induciﬁ:le strains (:;f ¥, coli,
~In each case, as reported by Toozi & Cowie (L9E1), glucoze ws orly
'ta )oLar;ly cffcctive in repres: sing vem:grm swnthesis, . In a pericd which
variel wwolv between Qifferent .,‘r.rui s (Pig. 1), the differ entisl rote
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of the ropression paxiod varied fron ak:ouﬁ 4 min. with strains FL 3 md ‘
ML 30 (Fi‘j_rs. -l and &) ‘to 150 min, with AB 1105 4(E‘ig; 20). Paig gen (1564)
in‘ a hrief note has also described mutants c;:‘)i}‘iting the o ﬁ')ortv of
transient repre coi0n. |

a2 .

The carton contant of t 10 e Jivm was a];'oo ubled by the addition

of glucoM Fige. '2 slows that the ¢lucuse concentration did not fall
[J ISR FIG, 2 NIAR FURE)
significantly U’.\\.ll lcnr* after tha end of t}x_ transient repression,

- The "olatmn Fetween the time at which glucose was suprlied to the

cells, relative to the tiee of adiding the inducer, may ke predicted frow

the cwistonce of t e transient. The experimental results are shovn in

3. Glucose added during f—~galactozidase gynthesis resulted in a

o

[II:{.SE;{{Q‘ I; 1J. 3 S I.J\L\ }:A'u\l?]

~

- trun sient rc“res:'mn which lasted in “‘xat experimont ahout 22 min. (Pig, 3C).

2dding c-lucose tex ,;athor wi
differential rate of cnzywe synthesis fros 3 the choracteristic 3 min,
{(Paxrdee & Prest id ga, 1961) to 27 min., (Fig, 32‘;). hiu-en glucose vas added
0 min befurc inducer orly thn usual 3 m@in. uelav was ohsarved (Fig. 33).
Thesa remlts cugge"'t that metalolic rearrangasents ccour whan glucose is”
added to the cells, and that it is this readjustrent, rather than glucoss

metakolism per se, which is responsible for the greatest deyree of inhibi-

s

(.

tJ.cn of enzyre svnthesis. Tiwe final steady rate of cnzvine synthesis in
g N R
the presence of glucose, while lower than in .U:q absonce, was invariah
') f B
two or rere times gre at& 'Han the rate during o ¢...J.; am inhihition,

The clucosn transient J\'n,rr crontth on cartop souwrcas other than

glveercl, Tig. 1 has already shown the glucose transient with strain Mo 3

growing on rly\.emlqumimu wedia, A similar response to glucose was ahdwi



Y

-
vhen M, 3 grew on mo.,m“*'a ox maltose (Fig, 4). "“ncre m” thus m
[TUSGRT. FIG. 4 HEAR IERD)
s;ﬁecial mfect of glucovsa on cjl_\fcwoi-agrmm cells,

N

Flimination cf the diauxic arowth ra a“em., A ;.Lrtr.e* rredicticn

a

of the transient response is t‘mt c,olls supplled with N.'Luc,o se ard lactoge

- should no‘ .Longar grow iniadiauxic manner 15 ITG is leSO pres-;ejxt in the

mediun, Tu’ was indeed foule to ke the case (rig. 5), ard mayv rrobakly
be ex laincd in thx.. follon wing manner. Competibtion hetveen cataholite

(INSER xnc 5 NFAR IHRE)

xrevression exerted bv glucose and f-galactosidase induction has hecn

dcmonftratc.u by Clark & Maxrx (1964). I":G is known to ke a more power-
ful inducexr than lactoge for tle enzymes of the lactu*o oreron; i.e,
higher levels of ‘these enzy,.ns are induced hy ef“u,,l corcentraticns of
PG and l_actcsc _(Jacob & Pt‘CﬂOﬂ ;s 19gl). CluCO";{‘ J.C*)I’(\Q\,.‘O*) Lnus b’é:ccmeé
more effoctive with & weak ixr.lucer tlv:m‘ with a strong one, and IPTG seems
to be strong ‘encugh to prevent nost of the (‘rluk.,0°v° inhibition, while
lz-cboq'\ is rot. At the end of the gluwose phase of growth, cells grown

with IPIG have sufficient enzywe to pernit immediate utilization of

. lactose., Those wvithout IPTG must start to synthesize enzyme in the

abséice of an available carkon source. This can only be done ..lomy,

> ~

g0 that the resuption of growth on lactose is deleyad.

Pifects of glucose and the entrv of inducer into the cells A pos-

gibls explanation for the glucose transient would reside in the mechanism
of glucose transport into the cell. It was suggested to us by Dr. A. L.

Focb- {pexsonal commnicat mn) t’m + C’thO“'e and IPTG migh

into and out of the call by the same mn—-qﬁc ic caxrier system, »ddition
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2 PR P, QU 3 P - - b PP b Sagm Spnam
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At -
= Gl TN . . oo . . : .
2, [ ]«.r‘-,;_”/ [* Cliz] methionine incorporated in 2 nin. pulsas;
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1.028 2.579 | 0.0844

-, =Y [ N =
OrCOSaL as peres :t.awe O

calcul ated pro-egisting Fid- arhc'l, Total REA '“c»ntr"u: o" C'uln"’

. .
of extinction

\"1 i}'l 3

2
T



-45-

B-Galactosidase (units/ml)

. aeo

200

oo

Fig. 1

craa . 036 o030
Extinction of Culture

o- \*.m.



)

T

' B'-Gallaétosida‘se (units/ml)

-46-

hcooi—

aYeres R

FodeNel o

¥

Cj,_;..

teo.,

- .l.\/Iin.- after inducer added

Fig. 2 -

e T

oo

,,u |
(o

5
Glucose concn, in medium



-47-

Pex g

v

!
¥
18

Gl

(=28

W .
(Tur/ s3tun) oseprs

—

joereD-¢

B 1
. -

Gon

ya

Q-4

- Extinction of culture

 Fig. 3



| -48-

l ! | ; 1 ]
& o : $- % ¥
J) < G 0

' & S et <

.:.wﬁ\mﬁzsv sseprsojorren-¢

VIS

1o

Min. after inducer added



-49-

-0 5

2In3 Nd JO uoldUXa S0

Fig. 5

~ [0

i

.

Fs

Hours .

&)



" B-Galactosidase (units/ml)

-50-

free =
flele p—
Ao P
lcc P
fo ' :
- | . I _ ] A |
c. " /1o Yo T Yo heo

Min. after inducer added

Fig. 6



S 980 TED STe0 .

2IN3IND JO UOTIOUTIXT

eeo. o 9@ 910 o w0 9Yeo Y0 90

-51-

T T T — I | |

@il

Do),

AUme\NM

DD,

QOYE,

(Tur/sjtun) eseprsojoeren-gd - -
Fig. 7 |



9INIIND JO UOTIOULXT

-52-

AL S0 ) ISt S0 Lo L0 0
~ | _ | _ _ _ |
—_ O
— n.u,.i .
| oo
f o
1
Q
o
e
-
O
—_ DO¢ mv
1 e o
2.
[N
o
n
—— < * e
QO Y m
E.
w .
/A
3
=
— QoS
—t .UQ&@A

.

Fig. 8



"

-53-

94

-

|

(T /S3tun) osepr

)

Fig. 9

i

sojoerEn-d

2

O..

¢33

G-A

O~

Extinction of culture



«

»

A

: L
oo
Q£
<5
[ ]
o

7

" Extinction of culture -54-

Jo Gl o R & > = &~
l | i [ I I I

| R

g

Glucose concn. in medium (103M) ,

9d

ol



alactosidase (units/ml)

>(j

‘B

B

. =55-

200

icq

P

org ¢- 22 026  6.5n ost¢. oo &

Extinction of culture

Fig. 11




2t Stg

"UTINL

O -

o3 "-oy

. 0/3

DO}

B-Galactosidase (units/ml)

. 2

N — ’-4 A
wm 53 v > o
‘rﬂ ‘ 2 © o G
| 1 I | I

- ! I 1 I
o o 3¢ o o
v w r 9 o

Alkaline phosphatase (iuni‘ts/ml)

-9~



-57-

€7 ‘314

9In3Nd JO UOTIOUTIXH

ﬁQ\e(y S :..\.?0 \.M...O .o R\.O

<

I D

o

. Qﬂ;

o1

o8

0!

v(Im‘/suun ). 2 s‘epysoﬁoepeg- g



-58-

$7 ‘814

o.ﬂﬂﬁso JO UOTIOUTIXT -

/-
L9

o O (o 90

R T 7

- _.VOW%

X . OrUﬁV\

— oo/

(w1 /s310m) 952PISOIOL[D-{



TN - _ . -_59- .

(urwx z/éeIduiﬁ) pe;eiodxoou*g eUEUO'U{JGuVPQWJOdloau?,
S N % T @

TroRIn

-7

<X N
G % o o o e
] T T

o

o he

Yoe

(oo

(Twr/s3tun) asepisojoeren-gd

ony

[{7<Y

€.

fauYA

Co

—
(AR )

S
‘Extinction of culture

OhY

O iy

O

Fig. 15



-60-

Uracil/incorpbrated/phenyla_l'arn.ine incorporated (p.'moles/ 2 miﬁ) -

T © ol

) (v'

F - S & . o
lv T | 7
1
— m
— &
— ©
: 1 - L | ! ! L
- (R < f 0 z
o & $ 3 e ; < <
i ) | . \ 3

Log extinction of culture

)

_ Hours
Fig. 16



LV *81d
2IN3IND JO UOTIDUTIXY .

-O

,.O

2

R

. .
B-Galactosidase (units/ml)

U n . (% o) o 7 f). &

- l i I I r ! 1

! ! ! ] j
> ? ° 29
= 3 W

Uracil inc.ofporated/meﬂthionir;e incorporated (p moles/2 min)

-19- .



87 ‘St

2IN3IND JO UOIIOUTIXH

. . . . - .
£ .o . : e

L3
~

B-Galactosidase (units/ml)

~

5
D02}

3
0
I}

— ool
— OO

__.
—_ xR,
—

l

co

d
ke

9 -0

S .0

LA

Uracil incorporated /pheh.ylaléniﬁe incorporated (p.mbles/?. mi ’) _

[
7
had

—29—



67 B1d

5IN3IND JO UWOTIOUTIXT

!

‘ ) * - . . N
rs ‘ P o o

ﬁ!‘-Gaiaéto'si‘das e -(}units/ml)

Frer

| ” i o
. I~ ¥
S ‘{3' 3 7 B 2
l B | l

O Q B e 9
. ) A . : C s RN , a" e, ~
Uracil incorporated/phenvlalanine incorporat pmoles)/2 min)

ed (

~¢9-



0z ‘8td
92In3nd Jo UOIIdUIIXFH

-0

]

70 |

hd . : : ) . ) ' Y

Lo

B-Galactosidase (units/ml)-

5 2 9. x .
3 > B
i l I |

| l I I
O .G o o

Uracil incorporated/phenylalanine incorporated (pmoles/2 min)



, ALY
2IN3IND JO UOTIDUIXT-

M

0

L

e

o o B < e W R
s N ° -A ) A o)
T I | l l : |

_gg-



-66-

"

12

(2anynd ._..HS\EE\.m%

h

¥

o

_07) parexodiodur [10eIf M@.Hmu v

¢
«

)_C b

4

fee

o

He

Ao

Sec. -

Fig. 22



2

'Extinction of cuiture_ '

2

: 4

Lo

.p‘

byt

}

: =67 A _
RNA -ribose (ug/ml culture)

“A

S
ol

—

T i T

K
v
]

¢ Protein (pg/ml culture)

! ]
S
9 3

&

. Fig. 2%

ooy =

oos




B-Galactosidase (unitvs/ml)' u

-67-

L L 1

A0 s ho o

Min, after inducer added
Fig. 24

Lo




. _68-

. Serine deaminase (units/ml) _ ‘

4 T Y
@ 8 3 4
! | l l {
o i
v
F
e
A
I
@
ST .
) S
B
* 3
‘.
_ 5 v
A
B
T
g 2 -
5o +~
8
o b L
= < v .
o xS
2 -
a
g_ 2.
. & £
#]
3 . o
!
>
¥ .
.};‘
; L
. B
o 1.
g
I
o, ™
iy
! l ] 1 ] ] !
< w = v« 5 5=
Tryptophanase (units/ml) _ o
L l 1 . . Fig. 25
B-Galarimcidace {units/m1) - ] jS I



2wt T,

) ~69-

Effective concn. of catabolite corepressor

&

SRR Fig. 26




Py




