SR HLR 2 W2 RIBEICER T Dkt e # N7 EORBUTKTT 5
JNha—A, AV TaI)RD-FAEAT7 T TR,
KON, A4 271U w7 AMP ODZhE

Effect of Glucose, Isopropyl f-D-1-Thiogalactopyranoside,

and Cyclic AMP on Green Fluorescence Protein Expression in Escherichia coli

Ry B3, I EF

L

pGreen-BSK+ 7" 7 A I NI, JRWVEJEIRIE 2 FFofk et # > X7 & (GFP) Bix 1, gfp, #&H AT 5.
pGreen-BSK+ LV gfp Z8J0 L, KIBFEHZ X7 ERBLX7 % —Th % pETI9b IZH A L, pGreen-ET19 % {E
% L7-=. pGreen-ET19b % K% BL21(DE3) I(CE#A# L, KIGEWN T GFP ARSI D Z L 2l Lo, Bk L
SUVDRIGEND & X7 G DOFRBUT 0.5-1% Jva—ATHESNSZ L, 1427 U 27 AMP (cAMP) (2L V) #
VRTEORBENFEIND Z ERRESNTND. £ZT, 0-100 mM b a—R, X Loy B BIEEAF A
Tt p-D-FAHT 7 FET )L R APTG) LT cAMP IZ X %5 GFP OBk 28 Ra it Lz, BEL~L
® GFP OFHUE, 10mM LA Lo 7 v a—2 2 X ol a7z, IPTG 1L, 0mM /L= — AT GFP O3B ED D7
WRIBHE Z 2 — 1280 T, 10mM BLED 7 v a—ARGEET 255 TH GFP OFBAZ5F8 Lz, LavL, MK
LUV D GFP OFRBLEDZWKIGE 7 0 — 2B W T, PTG XK E O HEFE 2 1fl L7z, cAMP (2 X 2 N
RNRITHER SN2 o T, T a—RIFETICRIT 5 IPTG (2 X 5 KB E OBEIHIL, TRAOFKRETH Y,
LSO NPLEL SND.

F—U— R O E R TE, FURTERE, SVva—X, ATV D-FALTT I FET )TN,
NI

URIZ His # 72 E Lz 2 o X7 BRI ENS L)

FLoI= T A v ENTWA. £7-, His ¥ 7 22— Rl o

ok ot S & o 2% 7 "5 (Green Fluorescence Protein; SevlzlX, HITREESR Neol DERFRINALA NS 1V, Neol &
GFP) I&, AU 7 Z b HBESNT=X VX ET v NFra—= YA MIAFET Sl BREESE 2 H
bV, EINRERKNTSZ LIk BIA TR T, His # 7 Z2@E LIRWE 7 B O3B A FET
95, GFP o Fax KD D WiItho % 37 g HZEHBAETHD. TTlac 7 uE—F— |2 LD H
DOEBETERAE L, HENIZEATHZ EIZEVEA NI B OFBNINLE T TTRNA R Y AT —Fix, 7
SN THY RN SRS, ZhEFH 7 U 47 7 — ADE3 % fi2f5 £ (DE3 &AM 1H )
L, KEP) R OZERI 7285 T O FRBURIE 2 4 & 78k ® L8-UVS5 lac 7' & —H —OFE F CRINFHE S
RECHEGRZTHZ L RETH D", N5, EWOEMETTIETIRNA R Y A5 —FDRH
KIGWE X X7 B3BLR 7 X — T 5 pET 27 EEFED lacl ) 7Ly =t Lo THHl STV D
HZ—ZEANSNIZEE X, TTRNAKRY A7 —FED N, AT NBDFAHNT I FET /v K (APTG)
ERIC L 0 Z L R ERBRESNSY . pET R~ # — ICES>TTIRNARY AT —POEANFEIND.
D1 >CTH5pETI 1L, T7 lac 7uE—4%—, K, bbb, BESELWY ORI EOBGETEHRAL
TrEV ) UVIHEBETE D, HIREESR Ndel % H 72 pET19b % DE3 ¥R K E R ICTEE s L, IPTG

WTB AT O = — FEEIEFAT L2 LI2XY NR AEMSED 2 LICRY B Z R 7 B RE N
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TAKTHZENTEDY. Lal, BEELLTHE
BT 5 TIRNAKRY AT —FI2LbV, IPTG ZiFML
BRLTHH RV EOEEBFEIND. EEL~L
DH LRI EDAEEIE, 0.5-1% 7V a—ZDERMC
L0 TEH LY, Y42 YU v AMP (cAMP) |Z
KX RIBEOREANFEINDLZ EbHREINT
1/\56,7)'

INETIZ, BAITFAEERICE T 28 FHA
Wiz BBRIZHE M7 77 A F, pGreen-BSK+, % HEZ
LY. pGreen-BSK+ (%, B8V VE IR % K-> GFP O
BI& T, g, ZEATWD. £ LT, pGreen-BSK+
£V gfp ZlBREESE Neol N BamHI % FAWCHI D H
L pET19b (2 A L7277 A 2 K (pGreen-ET19) Tk
M B IM109(DE3) # TR EERHA 32 Z &1L D, 1) K
BN T GFP % X 7 NGRS 4L, FREE & 36
T52 L, 2) GFP ORBLEIX, KEHK/7 n— Ik
WD L, 3) ZLORBEZ m—0%, Z o
7 BERRBFERTH 5 IPTG Z WML TR WK
TT, mWGFP DFIBLNH LI, IPTG D EHINIT &
DRBEITHAOTHZEERELTVWSY. pET X2
A —|\ZHEA LB FORBIL, T ra—a0t A7
U7 AMP (cAMP) IZE#ES D Z & bmE SN T
WA RIFSETIE, gfp & pETI9b IZEA L7 T
A 2 R pGreen-ET19 % % L /X7 DR BRI L= K
%% BL21(DE3) (&AL, Z/v=a—A, IPTG, MO
cAMP T7-1E FIZBIT B ¥ X7 E O3 BLE DAL % i
WriL7z.

7k

1. A%

TT U35 SBRR—Y AT R Y T LK
(cAMP-Na) 13 3 R bk T2k N2 (Tokyo, Japan),
Bacto Yeast Extract % Difco ( H A BD) (Tokyo, Japan),
Polypepton | H A f 3K £k X 2% # (Tokyo, Japan),
pET19b 1% Novagen ( A /L7 #£:(Z1) (Tokyo, Japan),
iill R % 58 Ncol M2 OY BamHI, Quick Ligation Kit {% New
England Biolabs Japan Inc. (Tokyo, Japan), Wizard SV
Gel and PCR Clean-Up System [ Promega KK (Tokyo,
Japan) ® & O &l L7=. BL21(DE3) } O\ pGreen |
NBRP KFE #3 (NIG) &0 AF L7z, ioildEi3fn
JEHERERR At (Tokyo, Japan) O Frfk 2 L 7.
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2.1 gfp ® pET19b ~D1EA, KU, pGreen-BSK+ &
pGreen-ET19 O gfp Z a8 L RBAFEDIEEES D
RTE

pGreen-BSK+ O gfp % & TefefI%, il BRI 3% Neol

Ko OY BamHI 2z Fl W THIr L 7=, GIWT L 72 DNA [

Jri%, & & Uk #) #%, Wizard SV Gel and PCR Clean-

Up System & W CTRFEL L 72, F584 L 72 DNA B 71

Neol X O BamHI THIWr z L 72 KIGE B~ 7 —

pET19b |Z Quick Ligation Kit Z H\WNTHi &4, KAIHH

IM109(DE3) I B A L 7=, S84 % Y4 Chkasok

ORI E 2 1 =—Z @R L, T7 terminator 77 A

~—, GCTAGTTATTGCTCAGCGG, M T pGreenA200

TF 77 A ~—, ACCTGTTCCTTGGCCAACAC, #%* H

V72 Colony PCR 1512 L Y pGreen-ET19 235 41T W

L2 ENHERTEX =L D%, pGreen-ET19 % & e KI5

rm— 14 & L TER L. pGreen-BSK+ 2 Y

pGreen-ET19 @ gfp & O gfp i AJTH O ILESNZ (£

E L, MI13 universal 77 A ~—, GTTTTCCCAGTC

ACGAC, MIl3reverse 77 A ~—, CAGGAAACAGCT

ATGAC, pGreenA200TF 77 A ~ —, pGreenA200TR

7 7 4 ¥ —, GTGTTGGCCAAGGAACAGGT, Kk O

pGreenA200TF 7 7 A ~ —, pGreenA200TR 7° 7 A

~ —, T7 terminator 77 4 ~— M\, 22—w 7 1

Yz /27 AR S DNA v — 4 > AR (Tokyo,

Japan) |ZfRMT A2 56 L, ML & MRS L 72,

2.2 pGreen-ET19 RU AV MA— LRI A—IZ LD KEG
& BL21(DE3) DR B et

4 > @ pGreen-ET19 % & #¢ KMy & IM109(DE3) 7
n—nb ST A REFR L, KIE BL21(DE3)
WCIEERR# L7 55Nz KW 2 2 — > 1% GFP-
BL21(DE3)-1, -2, -3, -4 & L7=. %72, GFP 2357
%77 A3 R pGreen (N GFP 238l L7z, 72b
B gfp &5 £ 72\ pET19b % BL21(DE3) (ZJPEHri L
7= Green-BL21(DE3) & Uf pET19b-BL21(DE3) % %1%
ntt=a s ke —L (PC) KUM= >k m—/L (NC)
ELTHWE.

2.3 GFP ORBFE, RV, TOHR

GFP DR EBLEOMRIZIL, LB H5Hl (10 g/L Polypepton,
5 g/L Bacto Yeast Extract, 10 g/L NaCl, 100 pg/mL 7~ >/
By, 1.5% BR) iAREME L THWE., 7
VA= ZOREFRHT DB, 0mM, 1 mM, 10
mM, &N 100 mM 7L a— R & T LB K5, 0 mM
Ja—A LB, 1 mM 7 /va—X LB, 10



mM 7 /b3 —Z LB K #, KTV 100 mM 7L 22— R
LB 5Hh, ZMwiz. F£7-, IPTG O R EMFT 5
728121, 0mM, 1 mM, 10 mM, &O¥, 100 mM 7
Jba—A LB EHIZ 1 mM IPTG Z i1 L7 0 mM 27
Jb 22— A +IPTG-LB ¥ #t, 1 mM 27 /L =2 — & +IPTG-
LB i5#h, 10 mM 2 /L =1— % +IPTG-LB £, 100 mM
73— A +IPTG-LB 5, £72, cAMP D)3 % i
AT 5722iE, 0mM, 1 mM, 10 mM, XU, 100
mM 7 )L = — Z -LB 5 H1{Z 100 pL @ 1 mM cAMP-
Na Z %4 L72 0 mM 2 /b 22— A +cAMP-LB 55 #fi, 1
mM 7 )L 32— A +cAMP-LB }5#fl, 10 mM 7 /L2 — A
+cAMP-LB £5 1, 100 mM 27 /L ==— A +cAMP-LB £5 1!
Z =,

GFP-BL21(DE3)-1, -2, -3, -4, Green-BL21(DE3)
K OVpET19b-BL21(DE3) ® 1 > an=—%7 &
VU U ETe LBIRIRESH 4 mL 2 T 4 REfEIRSEE L
7. BRGHEEEERE 6 DOXEIZy T 2T N0
Rz @A L, 37°CC—WiEs#E L7=. Transilluminator
(Benchtop 2 UV TM Transilluminator) | CRAGH % H55%

L7277 L— FZ 365 nm OFENFEEBE L, TV XL
HAZERNTHRE LZ., B CREOERIT, ThE
N3IFT 77,

m R

1. pGreen-BSK+ KU pGreen-ET19 @ gfp 1#EAES, &
U, ZOiRFEDIBEESIDRE
pGreen-BSK+ (%, pGreen (25 F L5 gfp |
% GFP O X/ MBS &2 K X ISR F ARz N
Z, O gfp % pBluescriptSK+ [ZHF A LR L7=7 7
AI RTHDH. Gp FHAEOEILES &2 T L, RE
B i A, KT, Ncol & EcoRI O | [R5 85k AR
Tep MREASNTND Z L ZER LT (Fig. 1) .

% 72, pGreen-ET19 1%, pGreen-BSK+ L ¥ ffill PR %
F# Ncol }e O BamHI THI U HH L 7= gfp & & e ik %
pETI IZFHA L7 DO TH D, Gfp # AEALITIL D
W FLEO S 2 AT L, gfp A pET19b |2 Neol }2 OY BamHI
DOHIREEFREA THAINTWND Z & 2 L7z,
pGreen-ET19 @ gfp i AFBALIET LS OB x5 BLAR I
i HEI % Fig. 2 IR LTz,

7:»_]_5

2. GFP OFHBEDOHER

GFP-BL21(DE3)-1, -2, -3, -4, Green-BL21(DE3)
J O pET19b-BL21(DE3) %44 L, —WpksaE L 7o K
B L — MCEERAMR A U L 2R DR R 2 7~ 7 (Fig.
3) . GFP-BL21(DE3)-1, -2, -3, -4 I%, & & %1,

93

a-1, a-2, a-3, a4 OXH T, Green-BL21(DE3) /3 PC
O [X ], pET19b-BL21(DE3) I NC @ [X [l TH; 3 L
oo Zva—Z, IPTG Y cAMP % & & 72 W &4
TOmM Zra—R)TlE, BEar he—LrTh
% pET19b-BL21(DE3) 7> b fk th g Y6 13 e i S v 77,
itk = > b7 —/LC& % Green-BL21(DE3) X7\ ik
BT HZ BRI . £ LT, GFP-
BL21(DE3)-1, -3, -4 7»51%, Green-BL21(DE3) LV &
R VOVRR L OB 23 R & 4U72. GFP-BL21(DE3)-2 14
GFP-BL21(DE3)-1, -3, -4 [Tt 3kt 58 13K
<, Green-BL21(DE3) & [RIFEE DOfktat e a R L.

I mM 7V a—RA&EEGTigt a2 AVW=547TH, 0mM
TN a— A EiehG ERRORRZR L2, 10 mM
N a—A K100 mM 7V 32— A &G4 Tk
TEEAHR L7 T X CORBGE CHIHIT R b 203,
BN T MRS HZ LT TE Aoz,

3. IPTG OHE

IPTG I%, lac V 7L ovH—LFEA L, Z o \VBEL
B % E T 5K TH D, Green-BL21(DE3) I£ 1 mM
IPTG #2543 0mM Z /a2 —ZA KON 1 mM 2L a— A
-LB iz W2 i54, st a®Ll7c. 1lmM 7
Jb a3 — ANIEET D, Green-BL21(DE3) 72 H3E 5
DRt YEIE, PTG FEIRIN (None) O A LD b
BRUVEREE AR Sz, IPTG AFEEL T, 10
mM KO 100 mM 7 /L 20— ZIRIN O S Tldkfad ot
I3 L7z, E£7-, pET19b-BL21(DE3) 1%, fkAH
RN LR S ATz,

Green-ET19b % & e KGHE DOGE, KIBHE 7 o—
WXV BRRDFERE R 572.0mM XN 1T mM 7L 22—
A% GEHMET, IPTGIZ L DX VRN B OHE % )
77234, GFP-BL21(DE3)-2 i%, Green-BL21(DE3) &
RSO EGREEI Lz, £ LT, ZORBELT
10 mM T8 100 mM 7 /L =t — A Z & e Stk Tl
L7-. Lo L, IPTG FEWIN O SR0E Tl ik tat e &
7~ L7z GFP-BL21(DE3)-1, -3, -4 |, 0-100 mM 7' /L 21—
AR ONIPTG Z &0 TlE, KBREO a2 n=—nE
Ent, bbb, KIBEOHEENRO bNT, £
72, FEAEE LR TE oo,

4. cAMP DO%E

1 mM cAMP-Na % @45 L 7= 85T, 2RO K
W7 r—r&d, IPTG &N cAMP-Na Z il L T
RNh O L RIEORREEE A R LTz,
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660 670 680 690 700 710
TGGGTACCGG GCCCCCCCTC GAGGTC@TG GTACCGGTAG AAAAAATGAG TAAAGGAGAAI
658 699 677 T—>C 685
Kpnl Xhol Neol KpnlI*
720 730 740 750 760 770

|GAACTTTTCA CTGGAGTTGT CCCAATTCTT GTTGAATTAG ATGGTGATGT TAATGGGCAC]

780 790 800 810 820 830
IAAATTTTCTG TCAGTGGAGA GGGTGAAGGT GATGCAACAT ACGGAAAACT TACCCTTAAAI

840 850 860 870 880 890
EI‘TATTTGCA CTACTGGAAA ACTACCTGTT CCtTGGCCAA CACTTGTCAC TACTTTGACTI
A>T
900 910 920 930 940 950

‘TATGGTGTTC AATGCTTTTC AAGATACCCA GATCATATGA AACGGCATGA CTTTTTCAAG]

960 970 980 990 1000 1010
lAGTGC CATGC CCGAAGGTTA TGTACAGGAA AGAACTATAT TTTTCAAAGA TGACGGGAAC l

1020 1030 1040 1050 1060 1070
FACAAGACAC GTGCTGAAGT CAAGTTTGAA GGTGATACCC TTGTTAATAG AATCGAGTTA|

1080 1090 1100 1110 1120 1130
PAAGGTATTG ATTTTAAAGA AGATGGAAAC ATTCTTGGAC ACAAATTGGA ATACAACTATI

1140 1150 1160 1170 1180 1190
FACTCACACA ATGTATACAT CATGGCAGAC AAACAAAAGA ATGGAATCAA AGTTAACTTC'

1200 1210 1220 1230 1240 1250
PAAATTAGAC ACAACATTGA AGATGGAAGC GTTCAACTAG CAGACCATTA TCAACAAAAT'

1260 1270 1280 1290 1300 1310
EETCCAATTG GCGATGGCCC TGTCCTTTTA CCAGACAACC ATTACCTGTC CACACAATCT'

1320 1330 1340 1350 1360 1370
FCCCTTTCGA AAGATCCCAA CGAAAAGAGA GACCACATGG TCCTTCTTGA GTTTGTAACAJ

1380 1390 1400 1410 1420 1430
bCTGCTGGGA TTACACATGG CATGGATGAA CTATACAAAT AGtATTCGTA GAATTCCTGC

1422
EcoRI

440 1450 1460 1470 1480 1490
AGCCCGGGGG ATCCACTAGT TCTAGAGCGG CCGCCACCGC GGTGGAGCTC CAGCTTTTGT
1432 1436 1440
Pstl Smal BamHI

1500 1510 1520 1530 1540

TCCCTTTAGT GAGGGTTAAT TTCGAGCTTG GCGTAATCAT GGTCATAGCT

Fig. 1.

DNA sequence NEAR the gfp-inserted site in pGreen-BSK+
The DNA sequence around the gfp insertion site in pGreen-BSK+ is shown in Fig. 1.

The numbers correspond

to the nucleotide positions from the f1 origin beginning at position 3. The gfp region is enclosed in a box and

the nucleotide sequences from the pBluescriptSK+ plasmid are indicated with bold lines.

text indicates mutations.

the nucleotide numbers and restriction enzyme name.
restriction enzyme Kpnl, which digests pGreen-BSK+ at those two sites.

Ncol

Bold and italic

Restriction enzymes that digest pGreen-BSK+ at unique sites are indicated with

The asterisk (*) indicates the recognition sites of the

EcoRl BamHI

gfp

lac rbs

operator

T7 promoter

———

T7 terminator

Fig. 2. Schematic diagram of pGreen-ET19 expression

The sequences of the T7 promoter, /ac operator, and ribosome-binding site (rbs) are present in the upstream
region of gfp in pGreen-ET19. Therefore, the T7 terminator sequence is downstream of gfp.

Gfp was inserted into pET19b between Ncol and BamHI sites, and started at ATG.

94
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0mM
Glucose

1mM
Glucose

10 mM
Glucose

100 mM
Glucose

Fig. 3.

Expression of GFP in BL21(DE3) in the presence of glucose, IPTG, and cAMP

Each plate was divided into 6 regions, and BL21(DE3)-transfected pGreen-ET19 1, 2, 3, or 4 (GFP-BL21(DE3)-1, -2, -3, or -4), pGreen,
(Green-BL21(DE3) and pET19b (pET19b-BL21(DE3) was seeded in regions a-1, a-2, a-3 or a-4, PC, and NC. LB medium included 0

mM (A, E, I), | mM (B, F, J), 10 mM (C, G, K) and 100 mM glucose (D, H, L).
I mM IPTG. Cyclic AMP was added at a concentration of 1 mM to LB plates with or without glucose (I, J, K, and L).
transfected with pGreen or pET19b were respectively used as the positive and negative controls.
The three plates showed consistent results for all the three analytes.

each analysis.

%5 E

T7 7'BE—%—O FillifiA LI2B s FORBUE,
IPTGIZ XV FHE SN, £z, F/ba— A cAMP (12
Lo THRAPHMEENL L bAmbATNDEY. K
MFFE T, AR TE 5 GFP # Wy, 73—,
cAMP, IPTG O % > /37 B DOFBLUZ %I T 5 R O
AEITo T

95

E, F, G, and H were additionally supplemented with
BL21(DE3)
All experiments were used 3 plates for

lac v N2 X BIEAIE, 05-1% 7 /Lva—=A
THMALNDE ZERMLATNEY., TN Tldsk
<, ZNa—2AE cAMP DA RS I LY, lac A2
0y o7 ae—F—ERIC ST 5 cAMP IR E 2
LpEEDH. Tihbb, lac A0 OflE % T D&
G, BEEOZLVa—A2X 0 BRI
Sk, Zva—xEE, £ LT, ZUTED cAMP
DWEE FFIC LV BIETOREMEE SN DITTT
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5. 4AElfEH L 7= GFP-BL21(DE3) 1%, LB ki b
TGFP ¥ V7B EHL, ZOAERMIE 10 mM 2Lk
D7V A—APFAET DRSS 72, 10 mM 7
I35 02% Z L a— A YL, ®EDH
LN A=A L DIEEL )LD HF R TEDIEL
BEOME & —FT 5. £ LT, 1| mM cAMP Z &N
LThikfaa o3, 377205, GFP OFBL&EIZ
WAL 22 v T2, Z L 32— A cAMP DA% % )
WL, 72, Zra—axanflifli&gn, ZFra—zjE
FEMELS 72D & cAMP DG FEEEND. 372D
H, Zha—RZ L5 LY b cAMP OFHI N T
TROHENZ 2303 B 728, cAMP OEINZ XL v 7 v
O —Z{FEFTH GFP OFEN EH T2 LE 2 T
7. UL, SEIOFEIL, cAMP DR LV b,
7N a—ZAOEMOIE D BiRWERZ7R L2, cAMP
DO REREHT DB, —BEDOREGHE T cAMP 2 KI5
WIZEDiAEN D & THL, cAMP 217 L — b
WA LW 228, cAMP 25N ICE W A £ 7
ﬁotT%ﬁ%KE?%&w cAMP DN A fi
LRI, EiE rcM@T%5/7%)wMMNN
N-Dibutyladenosine 3 , 5 -phosphoric acid) & % V|
8-CPT-cAMP (8-(4-Chlorophenylthio)-adenosine-3 , 5
-cyclic monophosphate) D ] &4 159 5 B B 5.
X 51T, pETI9b 1L, T7 lac 7' v & — X — & £FO.

*72, KIBFFEIZRKDO 7 ne—%—tlac) 7L v
Y—% a— N1 5 lacl Z#Ff->. DE3 &R KIGE T,
lac ) 7' L v B — 1318 AR D lacUVS 7' 1 & —
B =R ORT B—D T7 lac 7 rE—Z—ZHIEH L,
lacUV 7' &—4 —» 50 T7T RNA R U A T —E Difis
GBI ONTIRNA R A7 —FIZ LD BWEE T OiRE
NHlEND. IPTG X, lac V 7L v ¥ —ITHEA LT
TOBEEMET L. Thbb, EENHDRNA R
UAT—BOEMK, LT, Tl &~y ¥ —
D T7 lac 72 E—F —O FiICHEA SN2 BB T
DEGHRHEL, BIZ o R_R7ERAKENSY. &
WFgeCH = 4 - GFP-BL21(DE3) D7 m—2 D 9
b, mwmzmmazilmG®%m*iwlmM
T a—Z{FE R T GFP ¥ 37 B O3B
S, 10mM OV 100 mM T, 590V 5 512 IPTG
WZR D2 R EORBFENHRINTZ. L,
ftth ® GFP-BL21(DE3)-1, -3, -4 1%, IPTG #i{kMNT %
Z X0 KRIGHE QAP S AR E o7
GFP-BL21(DE3)-1, -3, -4 i, IPTG Z iR L 72\ 5
O ROEEER L TS, 2D Lix, GFP-
BL21(DE3)-1, -3, -4 %, IPTG =¥ L TV 7SR

Jba— A
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T, KIGENCHEIE ST X —8NREL, Z o
BORBEME T DI+ m7E&D lac )V 7Ly —
BRI, BN, LT, iz, wmiE
@ﬁbWﬁP&/vv7 I CholztLThH, ZJa—
LB &Rz S D HIEN cAMP A RO INH] (5
9)&;5&/A7 T O & IPTG & lac V 7
Ly th—DfERIC L D2 R DIRE L W D DK
JGDAAL v FNADZ EIZE-T, KBEOEFIT
ONOENHT-ONE Ll Thbb, 851
B ZFHET 5 IPTG #MAx 56 Z L2 L0 RIBE O
FICHES D L0 RAERI DS T LE SO TR
WEA D .

AEOWFEIL, YIERBOLDOTHY, X NI
DRBEFET 5700 IPTG DR, KIGHEIEE 2
CERFMERNT L EBVETHD. £, 7T
A3 RICPTIH~—Pra—RTE7 V) v
M EE T DEENTND, T TAI RO LFEIR
%7 0B~ —BBInT kO GFP &5 1, 15 FEKEGHE
Na— RFTEHNT A% — 0 VBB T ORBELRE
L, KIBENTEIE S N7 A RERBEY / A
MOBHIND X A EOBEEZE LT 5 &3
(2, KREGHE O ALK T 2 BOfNT bitED TV & 72
W

# A

77 A X K pGreen K VK E BL21(DE3) (3 =
FNANRALFY VY —2TF Y= FRBEFEE NIG) X

5| FCHER
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cAMP-dependent derepression of gene expression in

Effect of Glucose, Isopropyl f-D-1-Thiogalactopyranoside,

and Cyclic AMP on Green Fluorescence Protein Expression in Escherichia coli

Satomi Ootake, Yoko Kobayashi

Abstract

The pGreen-BSK+ plasmid includes a green fluorescence protein (GFP)-encoding gene, gfp. GFP expresses strong green
fluorescence. The gfp region from pGreen-BSK+ was inserted into an Escherichia coli expression vector, pET19b, for
the construction of pGreen-ET19 plasmid. After transfection of pGreen-ET19 into an E. coli strain BL21(DE3), GFP was
expressed in BL21(DE3) under normal conditions. It has been shown that basal GFP expression is suppressed in the presence
of 0.5-1% glucose. In this study, we analyzed the effect of glucose, cyclic AMP (¢cAMP), and the protein-expression inducer
isopropyl f-D-1-thiogalactopyranoside (IPTG) on GFP expression using BL21(DE3) transfected with pGreen-ET19. GFP
expression was suppressed in the presence of 10-100 mM glucose. E. coli cells, which expressed low levels of GFP on LB
plates without glucose, showed higher, IPTG-induced GFP expression on LB plates with 10 mM and 100 mM glucose. E.
coli cells expressing high levels of GFP on LB plates without glucose showed suppressed growth on LB plates supplemented
with IPTG. cAMP did not appear to affect GFP expression. The observed suppression of E. coli growth was unexpected.

Further analysis of the relationship between E. coli growth suppression by IPTG and GFP expression is necessary.
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