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MEMIITBWT, B — galactosidase icfRES N B
FUBEOABIEAORBROBEIC LD BEES
11, glucose ZRFBICHL B LBOLARMEIMNR S
N3, COHE%RIE Monod iIc L 0L, &I
Magasanik iz & ¥ catabolite repression & 7% &
nr?,

Catabolite repression & cyclic AMP(cAMP) &,
DS ARIETH 5 cyclic AMP receptor protein
(CRP) Ic& hAFishTWAEEDbh, TOEF VI
FhiTMBEATO cAMP # B # catabolite
repression DEE A HET A Lich b, FE,
glucose R £ R & L - Bf 12  ©1 3 catabolite
repression 21N O cAMP BEQETE4 VW, »
- cAMP BRINTHRRE VWA BHAHMohTVAEY. Fh
in vitro TOBWBEF AR I3 cAMP & CRP @ 3
ETCcHgeE Y, BEFEHIC cAMP & CRP 0ME
LTVAEICRBEWREWL, LALEKS, i 0
BEET TORKKN cAMP OBE, 743 cAMP &1
FECEREZIC Lo THEVOREENH VY, BiC
CAMP LB & &2 HO %I\ repression DEFEE
HIERx h™®, cAMP — CRP %% Hi—® catabolite
repression OFE & T 3F VAL TR,

% 7- glucose Iz k % catabolite repression |3
HEMNEETTES T VWEEDATL I MY, 2O
BicoWTEHRIANENIE L, cAMP - CRP L DM
BIZBOTHRBROZETH 3.

AT, ZORLRBRRMEEOMEH, &5

BRSSO R BN E LT, LHEsIEESR

BT TOMEZROBE 2T T 3 LR, BESR

0 cAMP SRERUVERSZHEICRIZTRELLR
BETL 7.

HERUHFE

KR EM, o — nitrophenyl — - D -
galactopyranoside (ONPG) (3FI5t# B T ¥ %X &
#, isopropyl — 8 — D — thiogalactopyranoside
(IPTG), a — methyl — D — glucoside (aMG),
cAMP 3 Sigma Chemical Co., ® /L Bw — 2§
Marchery Nagel Corp. adenine | Boehringer
Mannheim Corp., (2 —*H]) adenine (20ci/mmole),
(8 —3 H)cAMP (30ci/mmole) i3 RCC Amersham #
SENZENEA LK.

2.Strain K UM,

B 13 KB E 3000 (thiamine™) @ UV BH» 545
Bt & 17: adenine BRE AR L7 g, Tris
— amino acid & (TA BE31)'® i adenine ( 10ug/
ml) & thiamine ( 2ug/ ml) ZHINA 7 bDEEEHL,
ChicEhE I dE i L SR EZRE HAICD
CTHRmML, BRIBEE 20mM & L7

3. FEHRUHBINEGTTOBEOETE.

FENEET ORI LT, HeREEs
i 6nloEHE LT tubelic AT, 3T CTIR#E
L, BSWEEToBSE, WEREsE §nlok
A ERERE (30 ml) W AR THEEKN 2 ml DFHE)/ ¥
74 Y TEV,ITCTHEL £ MEOEE I, Baush
— Lomb Spectronic 20 Photometer i & ¥ # &
660nm TOWRSEEEREIN TRISE L 7= SHTEHEAE 4 53 Kb

Control of #-Galactosidase Synthesis in Escherichia coli (Evidence for the Presence of
Cyclic AMP-Independent Catabolite Repression). Ayanori Yamakawa, Department of
Biochemistry, School of Medicine, Kanazawa University, Kanazawa 920, Japan.
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o (1/hr) TERLI.

4. B — galactosidase DFH .

SEIETERI OB & E0 (8000 X g,3 M) ick &M
L, B—EHICHI 2 x 10° cells/ ml DBE c 12 381
B . 15 98, FRNRCEIISE D
LTI CTRBE - RBBE 1% IPTC (BiKiE
BE0.4mM) ML T, B ~ galactosidase DHHE %
B L 2.

5. B — galactosidase DRI .

B — galactosidase O HITE i3 Pardee'® & & 13 1F[4]
B HETITE - 72 IPTG %, BB E & bic
0.6 nlDFERERY , 1O b vz v & & bicilipkg
JNCTINEHESEL. Cor v vOEER
50ul 4= 0.05M U v EREE®K (pH7.0) WiEH» L £k
2.6mM ONPG % 0.9 mliNA 15 9R 37T CTRIGS #
7o 0.AMBREEF b U v A 2mlAMA TRIGE 1k /-
# Hitachi Perkin Elmer Spectrophotometer 139
12T 420nm THRAEEZRE L Btk 3BEOHIE
3 550nm DEEED SFHEL 'Y, BERD 1 unit i3
31C, pH 7.0 T 1 2ic lumole ® ONPG % 4#fig ¢
ZRIXIEYT 5,

R Ak D differential rate (Q)ix Q=100 {(units
/ODs) t, — (units/ODg)t,} /(t, —t,) THEb L.

6. CAMP &R DRIE.

cAMP &R O RIE R IEH""D HEIC B IER W, H -
adenine X VAU *H - cAMP 2 L 7. A
&k cCAMP o K& it g U, cAMP &8kic B
i BE AL tErh D cAMP BEOE/LIc KRBt s h 2
AV, Bt oH cAMP BERAIE L -,

SRR OB % 40 nmole/ ml *H - adenine
(specific activity 6.7 x 10° dpm/nmole) % & &
TA ¥t ( 2ug thiamine/ ml, 20mM DR EESH)
WEBEL o (BOBE; #2 x 10° cells/ ml). B
BEEHL I OnOEREA YT LYy 7 408 —
(Sartorius #) TiEB L 5uld TA B cikse L /2.
C DI & e % Dowex — 1 — column (x 8,1 x
2 cm, acetate form) (2@ L, 20ml D H,0 & 40 ml D
0.IM ammonium acetate (pH 4.5) T#& L 7-1%
cAMP % 5M acetic acid 15 ml TAH S €7-. AR
ER, BWETCE®BS ¥ /%, 2.3umole/ nl
CAMP 8k 25u \CEMEL, 0 Sul 2 —kTEE /
oe b (e —2) i spot LT IM ammonium
acetate : ethylalcohol ( 2:7 )DRECRERML .UV
FYTTHRTE S cAMP S %40 B b, 0.5N
NH, OH 0.5ml, Triton — toluene scintillation
B 5 mlEMA THREMTERERIE L 1.

CAMP D& BEE (Ve)id Ve =AC/T » A ODg ¢
Kbl CZTTREOSBIET 28R (min),
Cld cAMP O#%E (mole/ml) %57,

B |

1. FSNRUHSHNERAETICETS

B — galactosidase MW

K13 xylose #REME L THIANE - 3ESY
SZHTTIPTG it &b B — galactosidase % & L
R ORMER AR T . FUMKE 10 7212 1584
glucose ZEMT 3 &, HFRMNEETIIBMOM ¥
15538 O 3 W FHWMA (transient repression) i
&, /D LEEOFH\ permanent repression AR 54
% . transient repression @& &4 LGS N TV 3
a — methyl — D - glucoside (aMG) O'"EMT}
T 1@ 0 transient repression it B & 1 3 A%,
permanent repression 3£ < Bohis, Zhicwt
L THRSHISA T 13 glucose #iMiE £ { repression
EEEY, CLAMEAREFORKERLE. O
HREEHT Td aMG i© & % transient
repression 3R 5h 3,

FREE - ARRHIRF TORERROE L H ol

HCRET 2R, BAORBERERVT, MEEEZ

Els oM CHRBUELANL, HA 3K
KM, B RSHIRET T B — galactosidase D5
HERT. AIMbEZNEFNOREFELBOCIEELT
W, 0438 IPTG 28 L 7. IFEWEGET I’
glycerol, mannose % REME L 72154 1o HAU4E
A& < glucose, arabinose, mannitol ST 14 {& .
it LRS&ME T i3 # 12 glucose, mannitol
FTERKT, glycerol HiZ{E\. & Dl pyruvate %
succinate {3 glycerol & X R UBH B AR L
7z. glycerol % pyruvate ¥4 W—DORERE L1
&, BINGFGTcoRBEbSLTHD, HAtkD
BEARBHEARCLZEEbNS.

2. B—galactosidase & ¥ % B & 1 5l FE DO BAGR.

L&D B - galactosidase Sk & 1 5l 3k B o 1
HERZ L, HFRNZHTE—BIEBEEFOEL b
OEFHENE , RINEETRYCHEEEOS
VHORFRESBVEEMR OIS . CoMEER
RLEOKR3ITHB. MTHShIHIC, BIEHERE
0.75 Bi#k T B — galactosidase SRGEE M E A & 13
D, TNLDBEVELREVRIEEE T, £hEh
BEEE CAAEF AR LA LT B -
galactosidase S HLEENET T 5.

K3 i\ T, EREER 0.75 LI T 0 KB 13 S 8y
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Fig. 1 Effect of glucose and a-methyl-D-glucoside on f-galactosidase synthesis.
Cells were grown in TA medium containing xylose, adenine, and thiamine
under aerobic [A] and anaerobic conditions [B]. At t=0 the culture was
induced by an addition of IPTG (a final concentration, 0.4 mM). The induced
culture was divided into three portions at 10 min [A] or 15 min [B], one
served as control (o), a second received 20 mM glucose (e), whereas a third
received 100 mM a-methy-D-glucoside (4).
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Fig. 2 Effect of carbon sources on the induction of final concentration of 20 mM). When succinate or
p-galactosidase under aerobic [A] and anaerobic pyruvate was used as a sole carbon source under
conditions [B]. aerobic conditions, the induction curve of §-

Cells were grown in TA medium containing galactosidase was almost identical with that in the

thiamine, adenine, and indicated carbon source (a presence of glycerol.
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BEETHD, 0.5 L ERIFSMEE&ETITbOhE S
OTHBEH, ZOBRITFTRNE - AT EL IR
Keasb0TEN, CLAMBEREZOSDICL S
EVWIBRIROEFEN SHES L.

1), 7z vBEARERE LLFSNEERETO
B — galactosidase FH IWHEEE » S E SN 3
EERY. THOBHIMISRM T & EHEEE 0.T5 LT
T3 B — galactosidase GEEE IZIE T4 3.

2). FERBMED glucose FE/IATH 5 aMG 13 1E
HBROKIZ glucose LHAL, FRHKETT—
EBRED glucose 2B LEMICHE~ DBRED aMG %
EFES I LHEHENETTS. R4, B -
galactosidase &K IEFEHEE DB T D/hE W
FEFT L, RMIEMEASR L5 EHIBETT2H
ERLTVE., ChOo BRI oBEERE & 8 ~
galactosidase &REEOME» SHTE I W 3 1HE &
—HT 5.

3) TR GTH-DOREZFLAVTERET 215

Fig. 3 Relationship between differential rate of 8-
galactosidase synthesis (Q) and growth rate (K).

An exponential culture of Escherichia coli 3000
(adenine’) in TA medium containing thiamine,
adenine, and carbon source under aerobic (o) or
anaerobic conditions () was induced with 0.4 mM
IPTG. Q and K values were calculated as described
in “Material and Method”. The numbers indicate
carbon source: 1, succinate; 2, pyruvate; 3, glycer-
ol; 4, mannose; 5, ribose; 6, xylose; 7, mannitol; 8,
arabinose; 9, glucose; 10, citrate; and 11, glucose +
pyruvate. '

&, [EF§IC pyruvate 24 3 & WREEE DA 5
Bovohnd. HS5icmansiic, mEaNEHkT
glucose & pyruvate 2EBHC R ERE T 5 &, W5
HEMHY &z B - galactosidase K EE O F
LWETHR oz,

1.5+

100 300
o(-Methyl-D-glucoside (mM)

Fig. 4 Effect of a-methyl-D-glucoside on growth
rate (K) and differential rate of g-galactosidase
synthesis (Q).

Escherichia coli 3000 (adenine”) grown in TA
medium containing thiamine, adenine, glucose, and
indicated concentration of a-methyl-D-glucoside
was induced with 0.4 mM IPTG. a-Methyl-D-
glucoside: 0 mM (o,@); 20 mM (2, a); 100 mM (o,
8); and 300 mM (¢, ¢). Open and closed symbols
represent differential rate of g-galactosidase synthe-
sis (Q) and growth rate (K), respectively.
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Fig. 5 Effect of addition of pyruvate on differ-
ential rate of B-galactosidase synthesis (Q) and
growth rate (K) under anaerobic conditions.

Escherichia coli 3000 (adenine’) grown anaer-
obically in TA medium containing thiamine,
adenine, and either of glucose, arabinose, xylose,
or glycerol in the absence () and in the presence
of 20 mM pyruvate (o) was induced with 0.4 mM
IPTG.
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3. B — galactosidase B & —M T VNV B &
DIRERF.

AiEdiZ o B ~ galactosidase &BGEE L, —EROD
BEic BT 2 A o B — galactosidase &R &
TRENTV R, BEEEOEVHE—MKS v/ 0
SHEbEE > TVWBDT, B — galactosidase &Rk &
EE—# s vy OEBEE (BUMBRMNOBEOH
IBTEDLLE) LOEEHEEEICHLTRLE
DONHEE TH 5., SREEEO LI EERE & 0
BARicH D, —Ms v/ AROBATHEES —
galactosidase DM SEEMSET LTS, K
SR HRIHEEERE (0.7 coEHA ST
AE(LE< Rohiddh- 1.

4, B — galactosidase S FEEIC%3T 5 cAMP 7

MORE.

Catabolite repression (3 B {&HN cAMP BEOET
CREET 2 EEDN, # -~ T cAMP ORI THRKRE 1
BEMNMSATYL B, TA 12 10mM cAMP EE T
TOMEEE & 8 — galactosidase & BEE @ B8 %
AR LTWAB, cAMP O & 5 8 -
galactosidase S BGEEOMMOEE 4 TH 5.
FEHIRET T glucose EREFEL L FEAICEH

6 8
Al 9
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9
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K

Fig. 6 Relationship between growth rate (K) and
ratio of synthetic rate of g-galactosidase to syn-
thetic rate of total protein (R).

R values were obtained by division of the incre-
ment in pB-galactosidase activity per unit time
with the increment in ODggo per unit time. Each
point represents the mean of six measurements, and
bars represent standard deviations. Numbers indi-
cate carbon source, and are identical with those
in Fig. 3.
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Fig. 7 [A]: Effect of cAMP on g-galactosidase
synthesis. Conditions were identical with those
described in Fig. 3, except the induction was
carried out in the absence (o) and in the presence
of 10 mM cAMP (e). Numbers indicated are
identical with those in Fig. 3.

[B]: Relationship between growth rate (K) and
extent of enhancement in g-galactosidase activity
due to addition of cAMP.

Values in ordinate are differences between
differential rates of g-galactosidase symthesis in the
absence and in the presence of 10 mM cAMP.
Symbols are as follows: o, aerobic; e, anaerobic
conditions.
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92.5fEDEMMBESNBH, REBEE L T glycerol
ZHWBED B — galactosidase &R EE C L~ 3
EhHODBVWETH S, FLIFLRNEHTT
glycerol, xylose, mannose, arabinose ¥ % % #& i
LLABATIE, CcAMP RN & 5 8 -
galactosidase AREE ORI 2 < LR T/
X\, REME LT arabinose #FAVEEAE B -
galactosidase &HEE I3IEF 1T & < glucose %
W ERICRBETH - 7248, cAMP ORI & 58
BRBHTNE -7,

BB i3, B4 DRRFEEH T cAMP RNk & &
RINEE o BATRE O BRARE O % & R EE o B%
ZRLTWA. cAMP RN & b BERARE O
BEHoN BB, —icZ OEME IIEREEE DX
EOHORE, KEWERIHZ. Lhl, HEORE
BT, cAMP RN & 2BREGROBINIEN TS
0, cAMP QB IEEEE L v bDREBOERIC &
STRESNTVWD LEES T,

Gly

Xyl [Ara Glue
+ Gluc +
@'Gly

A

0.5 1.0 1.5
K

Fig. 8 Relationship between rate of cAMP synthe-
sis (V) and growth rate (K).

Cells were grown in TA medium containing 3 H-
adenine, thiamine, and either of glucose, arabinose,
xylose, or glycerol under aerobic (o) and anaerobic
conditions (e). Labelled cAMP appeared in the
medium was assayed as described in “Material and
Method”. Each point represents the mean of four
measurments, and bars show standared deviations.

5. B4 ORBEHETTOED cCAMP &8k

ABRFIC B W7o KIBEE 3000 @ adenine Bk £ R
WT@, & N cAMP O KBRS B s il &
ha' Cok, BEONEERTIE, BEEELHICL
% cAMP & B OEE) 2t il & h 3 cAMP
BoZHE LB S, FHEAN cCAMP TR E# I3 8
Bahigu,

K8 REERGTCOREIZL 5 cAMP IHHE %
RLTVE. MEMREMET TR, BEEEOBD T
N&T5 glycerol DBEEBR X, AN OREREEH WV
THbcAMP ARER IcELR S, FEMNEET
glucose ZRFEFME L IBELRABETH 7. L
LIFKHI&4 T glycerol, xylose & 72 i3 arabinose
ERFERE LB, SREE IRSHEEOR S 1
NTEEITET 3. B~ T cAMP A RGHEF 13 5
WHEERELZV D LEDLNS . cAMP SRGHE &
B — galactosidase &R OBLEIZ> W T & BHRE 75 B8
FHIERD SNV, glucose ZREBF & LBE,
K & RIS T B ~ galactosidase & R #E i
FELOWEND B ITHH 5T cCAMP AR EE 12 KE&EE
CTho, LEFRNEHE T glucose & - i3
arabinose % R#ZH & L #2384, B — galactosidase
AREE REIRETH 54, cAMP AREEIEL L
EMNEH o,

] -3

WA O catabolism BT 2BEOL { 2%, H
WMEEFKFRICIE L repressor 24v L T negative % 7z i3
positive control 2% TW 3. Ch S OFBBELAT
D% 1 glucose FOHRMRBE MBI HED
FETTHEABRO M, Vbw 3 catabolite
repression OEEMNFEH S, lactose operon iz>
WTHRICHHETHEN TSR THRLEY, TOER
cAMP &Lz ke s v TH B CRPEZNLTO
positive control DEEME & H & 18 0, catabolite
repression (2 #IEMN O cAMP BEOE/DICEE T+ 2
LR E N, cAMP O fIRaPN B E i HmEaA ~ R
PEAREEOEIcL-THEBashB EBbN 58,
ZOMBIIRIZPOM T, 20 cAMP — CRP %
L X ZEMOBEEEEETSH 551, Thascatabolite
repression ICX 4 2HE—DEHETH 2 0hE L IS IF 4T
FERMSRBEh T3, ZoEAE, HI5BOME
(P21 B. megaterium'®) Tz cAMP &RBESS 12
EAERVIT B ST glucose F T & 5 catabolite
repression BHEETZHE. £/, 5 K£HETO
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repression 25 cAMP ORMIic X h BEE S Wiz WEE
Ik B, B cAMP O B{FBE & repression Of2
BEMSHT L b—FE3"Y, FICKBEO strain D&
Lo TCcAMPEEH 2 WIZAREBICH LD O EM
HIEMPEINTVSY.

AFECOFKE, IPTG iz & 5 8 - galactosidase
BRI & OBEEAEY. —RICHEEEE D
KEVIR, &5 v 7 PO B ~ galactosidase &
WD EDIEEHHDLTE. CORPOBELE LT
53HIC cAMP — CRP RusBi5 LT v 308, #Hidic
KHBED CAMP ZFMLTACOEREES LW E
bothoBBORENHERSH D, B -
galactosidase DHMBEMINOSHEB*R 5 &, &%
FERERTRE s vy BRUEESEVWS, Hxtic
B — galactosidase ROy v X 7GR L T
HEHBEEIAELE-THY, B — galactosidase
B REREE TIIAERE 0. TS Btk TRREM - TV A,

AW T R IEIE W EREEE IR 218 5 B RS
HTORBEGTT > TEL. BREMEM T catabolite
repression BESEWIFEDH 2FEBicMonT
WA ZOMEEEZ Lh T Wi, RIS
{455 catabolite repression OHEHCHBE] WS D
TR, —BCESHWRG TRBEEE DB T £ /4
SBEMERENL > TWEER, AEERT pyruvate &
DRI TWREE :EH 5 & repression O 2 HE
FLHSHTHS.

glucose %I & % catabolite repression (&5 dh
~O cAMP ORMIC & DSERIC, £ 72 3ESHICEE
ENZFRLLHONTVWEY, KFET & glucose
Iz & 3 repression i cAMP O FRINC & » TEIE X h
778, E{E % © B — galactosidase & AR & B i
glycerol, succinate D RZEFEEH O IFFICE o ©
LEREED 172 BE B ES W, F / arabinose,
xylose FOREREZ BV IBE X cAMP DM iz &
> T repression R iE LA ERIE LKL -7, TO
cAMP FRfic w4 5 JE A 1 cAMP O8I B IE o JE
EBEIC LB b0 L IELE . [AIKE S, glucose
ERFERE LIEE CAMP RNBEAZE A THRAH
EERTBELE~NS L IMM TH 505, ERTH
WhiBERchlETcsp, 4, EDTA QB Ic &
- TCcAMP OEZEBMAED T LR O R MBS
Nz, Bio cAMP et L CIEREHETRL 2
arabinose, xylose, glycerol % R ER & L 7215
&, fihtEick s cAMP ARGEE R IEFICE L,
CAMP #RIMIC XT3 3 JERZHE 12 cAMP 0 B A~ D %
RETHBALELONS . §E- T arabinose H% 1%

n

FRE L1BE&D B — galactosidase B D B )
Hlik cAMP - CRP LA OBtk b0 eE 2 5
ns.

CAMP &HUER S B R TEHT 05, HEEE
& DEBERNSBIEM EED S - 7. glucose %
REFEELILEE, PR EERNEGE TR A -
galactosidase AERICE L WENH 255, cAMP &%
HEECBELTRIEEETH v, % ., glycerol,
xylose, arabinose #RFEH & L THAMEEEIT -
72358, cAMP SR E S E L 0 EOEHR AT
BThHad. CNoESBRORFTICELQER SRV,

LidofE R » 5, catabolite repression i< it
cAMP — CRP %LI#4 i JE cAMP @ repression # ks
DEETIHICEDLN S, cAMP XT3 IERZHO
—H& L THERDO CRPEOETOEZ 5054,
FRHOKBRTEL ORBESEGETOCRPREEZAE L
BB Tk, Ao cd CRPEICELVWELRED
SN - fo. F 7o, Ullmann % @ Catabolite
Modulator Factor® @ BE5 D E]fEM & & & t 3k 72 W
H, T O factor DEAE, (FRBE L RETH D SEHD
WiTELEL T 3. in vitro T lactose operon O
transcription ¢ B L T, transcription o
antitermination factordBIS M S LTV 3194
in vivo TR OHRBEEZRLTCVWELTHATHS.

AR TH W RIEHE 3000 T3 cAMP — CRP %
& 3E cAMP % repression O lEDFEENHL ML TH
208, BEILLY COoMECHSEIIHKL TH 3
Bbhz. flzd, KIBEH W2252 Tid glucose it &
% repression {3 cAMP it & » TR CEIEE L,
cAMP %@ repression OBEERHIMLTHAH &
HESIND. HREOEHMESZT I & 5 cAMP 0
repression D EEIC KIFTHEEDE, & 72, cAMP
G & B — galactosidase L OBEAEIC B 1T 2 &
2 DR -1 AERS, M IO repression
FOMEEDOEICL > THEENDEEL S,

¥ i

RIBEH 3000 @ adenine EREZLEkEH VT, B
— galactosidase & K i & {7 % catabolite
repression 2 2 O BB ZHETH L. B -
galactosidase &R OFBEEL, KM & MERTAIL
WIRGLD GHEOBREEE L FECBGRESD, B
FEERE 0.75 (1/hr) TEREROFEEERLAL. LL,
CORBBRORIEEOLBREAESREE IS LY
ZE| &, HREEE - R LB 2 [ %R L /o .cAMP
DRI, FEESHEICE - T catabolite repression
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FRAMICTRHINERTEBZFE LIESHERTX
BWEENSH - 12 KFERIC glucose *° arabinose %
Ao, HEEEEEE SV CRBRETH 58,
cAMP @ FNC & 3 catabolite repression Ok i
glucose ZH WG ICOABE SN, cAMPRINT
catabolite repression 2fRER & W18 2 & 1318 Fl
EFELOOGREHREEEL DB EEbh 1.
arabinose Mfl, glycerol ® xylose HxREF & L
T cAMP O i catabolite repression %54 &
BRTENRLY, CholKkEBTIHFLLT, 0
BREMTORRREIEBDTE Y cAMP &k 4 %
SEMRINI.

PlEmS, ABicB L THEHE S 13 catabolite
repression 21t ,cAMP 2Nt 43 D &t a LV H D
oM b LEBEOBENS L LEAONG.

BERABICHID, N, MEMERD £ L A%
HIBICECRB VA LET. £, SIECEREOEND
BErOEEE, SR cESHLBL Ly Ed.
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Abstract

Catabolite repression of f-galactosidase synthesis was studied under a variety of growth
conditions in E. coli 3000 (adenine~). The differential rate of induced f-galactosidase synthesis
was maximal at the growth rate 0.75 division per hr, irrespective of aerobic and anaerobic growth
conditions. However, the proportion of f-galactosidase synthesis in general protein synthesis
decreased almost linearly with a increasing growth rate. The addition of cyclic AMP (cAMP) to
the medium recovered partly the repressed synthesis of f-galactosidase under some growth
conditions, but showed slight or no effect on the enzyme synthesis in a few growth conditions.
The effectiveness of the exogenously supplied cAMP appeared to rely on sorts of carbon source
in the medium, rather than on growth rate. Thus, although growth rate and B-galactosidase
synthesis were similar in glucose- or arabinose-grown cells, the partial elevation in f-galactosidase
synthesis upon the addition of cAMP was found only in glucose grown cells. The cells grown in
the presence of glycerol, xylose, or arabinose showed a high synthetic rate of cAMP and insensi-
tive to exogenously supplied cAMP in f-galactosidase synthesis. These findings support the idea
that catabolite repression found in the strain is caused through two mechanisms, cAMP mediated
and cAMP independent. A possible explanation on the latter mechanism is discussed.



