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B, s R IR A% L TW % adenosine 3, 5
cyclic phosphate (cAMP) 2 (REIFE S L EE 15 & %l
ERELTVS. #EMcBL TR, 0 cAMP 3FHY
BEOoAROBEMEMEST 2L BbhTna". BY
BRo—>Tdh % B-galactosidase & glucose i &
v, WhW 3 catabolite repression # %}, T O
repression |3 cAMP 23EHICINZ 2 2 & s & v [EIR
xh 3% - oE I B-galactosidase 73 & O FHBEBE
Fo(EF transcription & cAMP #%, B4 3 7ow
EanTw 3 - T glucose i© & B B
galactosidase & @ MFF A cAMP 0B ic &
BHDLHEESNTEL™. LA LBEAS glucose E
Iz & % catabolite repression »5 cAMP @ # N &
DEES NI LR, LOMETL—HLTL BM,
KBETO cAMP &1L, & 2 Wit oo’
EEM I N 5D repression DREE & TLICETT 5 »
Ehlc oW THEHEEFBEMRR >N, &E
cAMP LI\ o BERBOBEHE S RBE ATV &
WEEFEIT, —#3iC catabolism KBS 3 0T, -
Trzxu¥—EEsFECEELTVWAE 2hig. @
MAIcB T 3 energy REDOEFHETH 5 ATP X i
FOFRYEKLAELOFRARUBMREECRILT
VB IREE b HERIS 1 'Y,

FHFETIIEL OWERGET T cAMP © &8 % #l
SEL, B-galactosidase &Rk & cAMP &RGEE DD
BHEGRErBHo AR T B EE B, THHO0
repression o 81 2 ATP Eo/EHBE It TR
HAafFi .

Synthesis of cAMP and catabolite repression in E. coli. Yoshinori Hamai,
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lsopropyl-B-D-thiogalactopyranoside (IPTG), a-
methy-D-glucoside, ATP, CTP, UTP, ADP, AMP
i3y r<i X D BAL.GTP v <+ @nhtkl4tt, o
nitrophenyl-8-D-galactopyranoside (ONPG), ¥ #
koL, (2-°H) adenine (20ci/mmole),
(8-H) cAMP (30ci/mmolé) New England
Nuclear Corp, £/ o — 2, Marchery Nagel Corp
poBAL K.

Be LTABE 3,000 (thiamine ) UVEBH» 5
S8 L 7 adenine EXRKE A H VWK, BoWE
12, Tris-glycerol # #1'® (10ug adenine, 2ug
thiamine/ ml % &) 2 AW 37°C TITh - 1. MO
REE, 660my TOBMEORE I L 0 ITH - 12,

B-galactosidase O #l| 5E. B-galactosidase @ #E
12, Pardee & & i3 WEIBERL HETIT » 20, ok
BaroRUEEARAL LIS OERERN
n, ldropdrrzvEds bicHBER3C 305
MgELZ. Corvz VOEER0.10 nlic 0.05M
) v B pHT.0 iciE» L /2 2.6mM ONPG 0.9
mlEMNA 15 4 371°C TRIGZITH » 2. RILH
0.AM KB+ F UV 9 A 2nl %A, ODswemu T 0-
nitrophenol DEEZHIE L 1-.

cAMP A ORIE, SMEHEHEHRoOEEEY, 4n
mole/ ml 3 H-adenine (specific activity 2.7 x 10°
cpm/nmole) % &t TGA ## ( 2ug thiamine/ nl)
WML 1 (B DB, ODeso = 0.1~ 0.25). K&
Beebicl0noEREX YT L YT L5 -
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f.TDT 4 N5~ EDOBEEEBEER cAMP 0 RIE I
AL, RERCRBIL, MIRA cAMP o RIE AW
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a) MM cAMP 0 fISE. FEBO A v L v 7 40 4
—cHEdoh @& % 8nmole cAMP % & ¢
0.IN HCI 1 mlic B8 x .10 22/ 100°C hnag L #- . %
e, 2l (10000rpm x 10 9 L, @2 EEH
CRDHEEERL, BRE%E 25ul © HoO wiEsRL-.
COBKI0ul 2B o btV BB o<
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isopropanol T—EREBHL A% —KRTEBHET
¢cAMP %= 53 B L 2. —® Tk, isopropanol :
NHOH : H:O (7 :1:2) THRZ W, — &%
3. isopropanol : formicacid: H,O (7: 1:
2) OBEMEFEHL.:. B8 o< b ORBH% cAMP
OHEBEEUV S5 vy 7THRAL, 2082 %39 b
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Fig.l. cAMP synthesis in E. coli 3000 ad™. Cells
were grown in Tris-glycerol medium and
assayed for cellular and extracellular cAMP
as described in Materials and Methods. Each
point represents the average of six
measurements, and error bars represent the
standard deviations of the analysis.
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Fig.2. Turnover of cAMP synthesis in E. coli
3000 ad". Cells were grown in 5ml of Tris-
glycerol medium for 40 min in the presence
of *H-adenine. At 40 min, cold adenine (final
concentration 0.4mM) was added to culture
and samples were taken at intervals for
determination of cAMP. Each point
represents the mean + SD of four
measurements.
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to. #kE4L cAMP B3, specific activity » 5 5t &
L. 1.0n#EtisbicKHEh2BERLT VL 3.
¥, Dowex-1column »S5#EEr o=+ £ TOME
INRIIKIW B TH - 1.

KB E O EDTA LB, KBE O EDTA L E
i3, Hosono R tf Kuno® @55 e » 7o ikl
11 (0D gomp 0.15) DE#IEH L, 1/7 4 0. 1M
Tris-HCl pH8zi%ils & %, 1mM EDTA ©37C 24
e L e, ik, 1065 TGA sEa nz 4.

S

KBE O cAMP &i%, K 1 13 8-galactosidase &K
k< BWwo n % Tris-glycerol B i B i 3
cAMP &ERT 5 5. i35 cAMP 12, & vEBRIICH
ML, % OEEE ODssomu OBLE 1 572 v 3.5 ~
7.5pmole/ ml /min TH -1, ChicxL TR
cAMP D& R ¥EF iKW 325 7T 0.1 ~ 0.2
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Fig.3. Effect of glucose on pB-galactosidase
synthesis. Cells were induced with 0.4mM
IPTG. At 10 min (arrow), the culture was
divided into two parts. One part was served
as control (O) ;  and the other received
10mM glucose (@ ).

#

mole/DUB60/min THIfAA cAMP @ 1/20 LI F 0 3%
ETHD . EAEERECET IOV HOLEL
Lz, & 52 L KBE % H-adenine & & iz 40 4
fdl incubation L T & & tuic RS T adenine %
MA 7o (BRHEE (.M BEoE bE2RZ K2 TR
Lick S iz, $EA cAMP o imEE R E 5 IET 4
B0kt L THRER cAMP i3 B & ITET L, %40 &
BicFEL~LIZELR.

cAMP &1Ric B £ 1 3 glucose D FE. glucose
2 & % B-galactosidase &RROMEIIK I TR &
54z glucose #R M0 — BE#Y 72 30 & (transient
repression) & QI REMIcH 7 2 & (catabolite
repression & 5 \» i3 permanent repression) @
>0y 4 7OMEDH 5. 10mM glucose EETF T
O cAMP & AR L TRABEKATRLE LS i,
#REAN cAMP &Rk,  glucose FHMMLTHEML
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Fig.4. Effect of glucose on ¢cAMP synthesis in
E. coli 3000 ad™. Cells were grown in Tris-
glycerol medium. The culture was divided
into two parts. One part was served as
control ( Q) ; and the other received
10mM glucose (@ ). *H-adenine was added to
each culture, and samples were taken from
each culture for assay of cAMP. Each point
represents the mean + SD of six
measurements.
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Fig.5. Effect of washing on measurement of
cellular cAMP. Cells were grown in Tris-
glycerol medium to logarithmic phase. The
culture was divided into two parts. One
portion was added *H-adenine (Q), and the
other received glucose (10mM) together with
*H.adenine (@® ). At intervals samples were
withdrawn and measured cellular cAMP. We
used two filters per sample point. The one
filter was washed once with 5ml of the
medium before the assay (- ), and the other
was assayed without any washing ( — ).
Each point represents the mean =+ SD of
four measurements.

OHRRIA R H 3 glucose % AN 10 4RI & BH 2 A
Roh, glucose FiNtk 20 9T & w5280 Bk hs 4=
Elf, ZOBER—MBHLLDOTHD, glucose i
mik, 40 DETHEU cAMP UM tEE 245, 7 0%
Bt glycerol #EMiT D cAMP iHHEEO#H 1/3 T
Sl FRC OB, BEMcOLoTanE
Bohdh, K3 TRLEES I Bgalactosidase @
permanent repression BEERHE E v —FK L T W
3.
LRROERIC S TN cAMP 0 BIFE O BR, it
WD cAMP 0iBAZ @ 2710, B57 Ly~ Fic
EDrhk, BB THREETHN TV S, COB
EZEEHIAD cAMP BAERC B Y 5 F T 5
248, BRI O cAMP 0 — s i s h 3 7
BEdkdih 5. COTREMARS T 220, EER, &
BBES LICEB I cAMP ARIEL - £ B MK 5 o
RLTH 3. OB, HHNOH-cAMP B ABE£/D 15
(¥ %7», H-adenine &Ntk 20 FLUNTO H1F1
ol BTHOHTH 30, FHEBRETIERL K

12+
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Fig.6. Effect of a-methyl-D-glucoside on §-
galactosidase synthesis. Cells were grown
in Tris-glycerol medium. The culture was
induced with IPTG (0.4mM) and then
divided into two parts. One portion was
left unchanged (O} ; and a-methyl-D-
glucoside (100mM) was added to the other {
®)

BAECHE~T 2~ 4pmole/DUR) BEOSE A 7 L
7o, COERIELERET 20 ~ 30ul OREHIAGT 4 0
Y- RFENBBERCTFRShZETHY, BT
MM CAMP DS BEBgEI L b, — Bk h o B
3, FERDTVLDEELI RS, R, ElEss
KBWT b glycerol #E#IE glucose D W4 h o
BLT LA CAMP At E— D 2R LTV 3
DT, #3N cAMP A5, glucose HiNic & b £¢
HEBIhLTWLDLEDN S,

cAMP &Rk ic B £ iF T a-methyl-D-glucoside @
%R, transient repression & cAMP &4 & @ &
5 uBAERN S 2hEHSH LT B £ i, transient
repression &L T & XN TV 3 g-methyl-D-
glucoside iz> W TR & % 774 » 7. a-methyl-D-
glucoside 100mM (E ORI 4o BBE 52 11
WEB) M6 TRLAES I8 20 4B D transient
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Fig.7. Effect of a-methyl-D-glucoside on cAMP
synthesis in E. coli 3000 ad™. Cells were
grown in Tris-glycerol medium. The
culture was divided into two parts. One
part was served as control (O); and the
other received 100mM a-methyl-D-glucoside
(®). *H-adenine was added to each culture,
and samples were taken from each culture
for assay of cAMP. Each point represents
the mean = SD of four measurements.

repression ® &AM H & 41, permanent repression
BR(EBHSOB W, £ AMcAMP &2 0TI
K7 TREATHA LS icHEEER cAMP & 5% b #1a
41 cAMP @ B IEBE BT & 5 glycerol i & &
R EBBDSANML T,

EDTA LB AIBE Ic 513 3 S-galactosidase &%,
E% 5 ABE IR nucleotide D) vBix 2 5 L i3 48
fal s @R L TEERICASC L Ediksv. B8
B EDTA THET 2 &, T 5D nucleotide 3B
HicHMBELESLB2RCcs. LALaMNs, T
OB, #1BERES vy SRRSO RBEESE S
LSIETL, - THEENOETHRONE. 20
% EDTA JLE#%, nucleotide FHBEED B £ - - R EE
R L SRBENOETARLIES L 354
ERE L. EEHOE S EDTA B L 184,
M8TRLAE &S ERBEH I LT B
galactosidase FHAER 1/2 LI Tic{EF4 3. Lo L

R-Galactosidase (OD420mu/ml)

1 1 3
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Time (min)

Fig.8. AB-Galactosidase synthesis in EDTA-
treated cells. EDTA-treated cells, suspended
in Tris-glycerol medium containing 1mM
MgClz, were induced with 0.4mM IPTG. 8-
galactosidase was assayed as described in
Materials and Methods. EDTA-untreated cell
(O): EDTA-treated cells (@) ; EDTA-
treated cells plus 1mM MnCl, (A ).

EDTA ME#%, BEbi ImM Mn" £z 2 &80
lag R S h 28, FEMEHE & FREEOBRFRNE
washt. TOMBE. Mn 12 Y icRENTH Z
MH&E (Mg" Ca™l Zn™%) & EYTH- 1.
EDTA MEEABE © B-galactosidase &I B &
¥ 4 adenine nucleotide @ % 8, EDTA MW E %
Mn*™ % # 0 L 72 &4 T © B-galactosidase FHH D
B, ImM, ATP 2i#icinz 3Ry icrash s &
51z, B-galactosidase ®-&RkIZ, # 10 4 MM
h, BAEIFYIT transient repressor T& % a-methyl-
D-glucoside i & 2 ML ELL TV 3. T oMl
AMP, ADPZToEcE b o s, B—BED
adenosine ZREYTh 7. £ ATPOBE
iz, 0.35mM & 5 2mM & TE®H T b MHORE I &
EAEREBREDONBL. LALEMNOLE 10 TRL
fo & 5z ImM ATP THIfleBERAREMS HEL
B, & 5CATP 1.5mM 2z T o iMERED oI I
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Fig.9. Transient repression of AB-galactosidase
synthesis by ATP. EDTA-treated cells,
suspended in Tris-glycerol medium
containing ImM MgCl; and ImM MnCl,,
were induced with 0.4mM IPTG. At time
indicated by arrow, ImM ATP was added to
the culture. no ATP(O) ;  ATP added at
time zero (@) ; ATP added at 20 min (A)

:  ATP added at 40 min ().

W ImM ATP o i %l # B %. a-methyl-D-
glucoside 100mM £ Zit 2 L MEIBE S h, % /2
#iz, a-methyl-D-glucoside o & 2 MM &I R R %
ATP 2NZ 2 L MEIGED N, MHEERE - - #
BickaMfltBbhi., chooilflizvwFhnd
CAMP S EEHithic RIS hTW B LFRA EEB S h
A

EDTA MLEBAIBE 0 B-galactosidase &AL & &
¥ 7 & ® nucleotide © £ 8, ATP U 4 oD
nucleotide, GTP, CTP, UTP lc o W TRHF %74 »
@ H 11 © & 5. ATP 0.35mM T 5-
galactosidase DA BB MB s B3 bbb 5
¥, GTP, CTP, UTP T RMHEH E I B » T 5
<. ATP 0 & s WM ED S hiz.
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Fig.10. Effect of a-methyl-D-glucoside and
ATP on p-galactosidase synthesis. EDTA-
treated cells, suspended in Tris-glycerol
medium containing ImM MgCl; and 1mM
MnCl,, were induced with 0.4mM IPTG. At
20 min, the induced culture was divided
into two parts. One part was incubated
without any addition (O ), and the other
received ImM ATP. At 40 min, the ATP-
added culture was further divided into two
parts, which received no addition ( @ ) and
100mM a-methyl-D-glucoside ( /A ). Samples
were taken at intervals from each culture
for assay of B-galactosidase.
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Y It B 5 cAMP O 13, Makman K& ¢
Sutherland” O FERLIE, HUBK RO ARIETICHE
ELTVw3b0sELohTn ", KBETHEYEE
FOEEMERIC glucose WA 2 2 & iz & bl
#lsh 3. LWbwW 3 catabolite repression DB Hs
HhoHS TV BENY, 2O repression (3, Bl
i cAMP M4 3B L D FL BB E N B C &
» 5% cAMP B BUBEROBESHRF o —o T H
BILMBHEFESNL. £ in vitrto @ & Voo 2 A%
% B\ T cAMP #8 transcription level T positive
regulation 2T > TWB T EWFRE i =T
catabolite repression 2 #8l A cAMP & o & F
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B-Galactosidase (0D 420mu/ml)
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Fig.11. Effect of nucleoside triphosphate on -
galactosidase synthesis. EDTA-treated cells,
suspended in Tris-glycerol medium
containing 1mM MgCl. and 1mM MnCl,
were induced with 0.4mM IPTG in the
presence of 0.35mM one nucleoside
triphosphates. B-Galactosidase was assayed
as described in Materials and Methods.
control, EDTA-treated cells plus ImM MnCl,
(O); ATP(®);: GTP(A); CTP(<
y; UTP(O)

FHTHBLEL LN, BEOL 22 0HEN ST K
BBE @ B-galactosidase AR 2+ H W THER
cAMP L~ & B-galactosidase &R HE & O FITH
FROBHEBBXSATWE., LALLM, ZhE0
HEHEOMIcHBc Y 3FBEHRS N, £ #lR
P cAMP & catabolite repression # H il © 78
FBEBETI2WESRONBY. Cok>uFEO—
REE LT, XBEOMHEREMN cAMP Bo ERZAED
R AH 2. KIBETIRARS hic cAMP 0E4E
MR KRHEE NS, COEMRIKEERs L
cAMP Bhih 2 O EBE L 72 5 120 Mk cAMP
OERICH-» THHMOBAERER CREHRE VR
o, ERCTREIE,LL.

FRETREEE LTEDLEL—EIEBRECRE
%, AN cAMP2RIELAL. KIS kiREhd ki
FLEHDIBEA LD & 3~ 4 pmole/DUGHO & Wi & 78

2 *H-adenine 710 20 2% O EMAIc ER S hiH-
cAMP 245 40 pmole/ niEEETH 0, b Ll HEDE
DB D cAMPEAIC L3 D EThiE, # 20ul
DM 7 sV -BEBESRZ I Len
b, Wayne "0 50ul L EVWli%2 R+ 0T, FiEo
£ REMAEMA cCAMP BABRT 36 0TH Y,
BEEIC L D, MRS cAMP SR A fERRiE D L,
FECEWEBEShZ b0 EbhB.

FHFFEIC W/ E. coli 3000 (ad™) ® cAMP &5
FRIBHTHERNTH 5 . HEUEREN < g i *H-
adenine £MA 12354, & LEO cAMP AR Bi—
D bDTHNiE, *Hadenine & b &8k & h - °H-
cAMP 3 $lS T &&IC stationary phase 2 L,
iz 300 lag 0%, @y —EEETHKRIES L
2E@FTHE. L LAETIE, HicEtlirdicidiba
Elag <, —ERETHRHESh 30K, HEN
TOLEREELH T, #9940 5T # < stationary
level iIc#ET 2. - THEEAEKHE N3 cAMP
ERFREHDOSOTHD, MRAAKR (AR) Ti’
cAMP i3, EEIEXRETARE L. BEo, waoh
EHHXEARE 30, (B R) IEREE
HIELHT, Bogtirhc AR Rahbb0LE
ABZOBRYUTHE. JOKL 2D cAMP AR
SVWTRFELFER N K strain it HFEEHL oL
BERD2VTIRALSHA TR,

Bl & FUBERDO—>TH 5 B-galacto-
sidase B 4 3, glucose i & ¥ catabolite
repression %%} 3. T @ catabolite repression
1. S —E O transient repression & BRI
¥54 % permanent repression @ 2 REEMNELE T
38 T o repression Bs® cAMP &0 % R 3
&, EEHN cAMP A1k (A %) 13 glucose D/RIMOEF
Wick oL BV, chid L TEENAD
cAMP fi&H (B %) 12, glucose #M&k# 10 TR~
KETL, W20 2%kicid vEmbkd 3. L Lot
FARGEHTIE L, M0 2BICHUKRENEE 205, %
DFEFIF glucose D FEVWIEAOH 13 TH
% . transient repression it glucose BiN#%# 20 ~
0 HOMMSET LD EREONBDOT, ZhoDHR
#8112, FE T transient repression & cAMP &
BOBicid, BENTETEESEELLVWILET
LTW3. T#aeX L T permanent repression i
glucose #is & 30 4 2L B = #5 % b, 8-
galactosidase A EEREE 13, glucose £ MABWEA
O 40 % THBOT, glucose &N 40 LIk D
cAMP HHLEE L By EITL T aRkicBbN 5. |l
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%, permanent repression i3 B % ® cAMP & %8
BT 26D E b 5, transient repression
i, ARUB%R® cAMP AL ARM £ M
Baowk>iw#EXL S h 3. HHE, transient
repression ® 4 %2 ¢ a-methyl-D-glucoside i<
£-TR, ARUBHRO cAMP &34 ¢ B % 2
o7, BRTEAKS hl: cAMP i, RIERO %
BREIC L > TREABRHE 20, ERickbhn
no B ME AN CE - T $H b, transient
repression FfiZ, CORFEENL TV B cAMPE O B
MiERT 2L OTEEM IS 2, M5 TEON B &
S IEBEBEETRIE L 123841 b glucose TN &
RN THIEA cCAMP Bl (L5, COTREHR LS
LWEEX SN 3.

catabolite repression DX FIcBRN%E T4 5
k¥, F& L TEE nucleotide D 2B £ FH ~
fo. nucleotide i —ffic, MBS BB LEH W1
b, B%EH 5 U EDTA LEA TRV, BATEER
RETRBRETA - . WEH, Mn 4 + v ORMIC
&0, BElREEMRELLE S, EREVREORY
BEA155 C LR, FMSRANTEL S -
t:. B-galactosidase O FEHEER ic B8 © nucleotide
%MZ % &, adenine nucleotide D& Ic — Bt 13
BRELOMFEIHR SN S, 1o nucleotide 1354 A
CREEETHY, - MHOBBRABNG
transient repression % & C 74 a-methyl-D-
glucoside %N 72 FA L XA L #< |, EBEIc cAMP
ORFREEFRMck v EIEEN S, LhH LA S adenine
nucleotide iz & 3 repression &, B2 a-methyl-D-
glucoside TN Sh-B T RO B3 AL
5, B 5H iz a-methyl-D-glucoside & 212 » #-¥EH
WEICERT 5. 7/ AMP, ADP, ATPoLFHic &
~THRBEOMHBR LN LM, BENTOC AL
nucleotide DHEEEBHBBREB T L2 EFT hid,
KBz EERWF i~ —BD nucleotide D — B8
Fickd3boh, 503 energy charge (ATP +
172 ADP/ATP + ADP + AMP)® 0 Z{tict 24 @
EEZ 5N 5. glucose D & 5 i EENTHEY TRH
ERBOKERE2E5Z 1284, WA adenine
nucleotide BOZE L REF cHELr BT 22 & %
ZM@ 4 hid, transient repression ® HEK & L T
fafic 8 13 2 transport system o B§ 52077 (q.
methyl-D-glucoside S0 R HHEYWE i & 2
repression) L4\ ic ¥k adenine nucleotide & ®
BELEEEL Z2HLEMNS A 5. Transient
repression HHEA D cAMP EFiciEET 3 0 &

EFinE, cAMP2ETHL®3FREELT 2oL
OWBEERLNThERZ OB, SHEOKRTI
FUBERRO T cAMP SiAic b o B F H B8
HEltvwacdliasrmBLTWS. 1, IAKRT
cAMP o fEBicx L TRRATsRFR s 2 it Bb
h, COEFE cAMP OB Ic & - THMEL FEH
REroTREVWAEEL OGNS, TOARML, BE
Ullmann &'z & » T8 4% % h /= catabolite
modulation factor it cAMP BIAOHREE K IE 4 0
L LTRGBS 200TH B8, AHEORRED
BEIc WT, BErRit2ET 3.

] ]

KIBH 3000 (the ) # & 43 L 7 adenine EKE
2HwT, *H-adenine kY *H-cAMP 4=piipe»
5N T cAMP & B EE R (REEi R 2 o) R LR
B 2P~ FT, ok TiE, “o90 cAMP 4KRA

(A%, BR) ofFfERR%EL 2. glycerol & ¢
i, AARERD cAMP AREEREL, AlE Nk
cAMP 3/ 2 o X g ic i da s, B
AR TIE CAMP &%k T, A & L7z CAMP
BE, i~ a5, 0 cAMP ABRIC
¥ 5 glicose DERRE LR, AARRIEZ
glucose Wiz & N &L MBI WY, BABRT
i3 glucose FRntk, M209 CRLIRARHFFELL, 40
¥k, glycerol BT 1/3 DRE TARYHE A
2. ZHEHE Y pB-galactosidase iF¥iz1317 5 catabo-
lite repression NARAHL HIRT 5 &, AAKRIEE ca-
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Abstract

Rates of cAMP synthesis and release of synthesized cAMP into medium were
investigated in an adenine-requiring mutant of Eschericia coli 3000. The rate of

synthesis was measured by incorporation of *H-adenine into cAMP. In glycerol-grown
cells, the release of cAMP into medium occurred at a much higher rate than the
accumulation of intracellular cAMP and showed no measurable lag period. On the other
hand, the accumulation of intracellular cAMP reached to a steady state level in about 40
m. The results suggest strongly that two systems for cAMP synthesis exist in this
strain. One system (A) has lower synthetic activity and the synthesized cAMP is slowly
excreted outside of cells or degraded. The other (B) has a high synthetic activity, but
the synthesized cAMP is rapidly excreted. An addition of giucose giving rise to
repression of synthesis of 8-galactosidase in IPTG-induced E. coli, showed no effect on
cAMP synthesis by A system. Whereas, cAMP synthesis by B system was severely
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repressed 10 —40m. after the addition of glucose, and then restored to an intermediate
rate. Possible role of adenine nucleotide on a catabolite repression, especially on a
transient repression of 8-galactosidase synthesis was found. An addition of ATP, ADP,
or AMP to IPTG-induced E. coli made permeable by treatment with EDTA, brought
about transient repression of synthesis of B-galactosidase. The repression was
apparently indistinguishable, but different in mechanism, with that triggered with a-
methyl-D-glucoside, a typical transient repressor. Other nucleotides, such as GTP, CTP,
and UTP, were not or less inhibitory for the enzyme synthesis.




