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¥ % X EH Enterobacter cloacae DELET AFMEME 2" - Amino-2' -

deoxyguanosine D%
HAEEEE B =@
(BIE) .
o FFEE/AB & 8 @E P s & SHTEKRD
B X "R B O OE F
F— B W

M2 PUEE SBCS0BEL ERI S T H D, ZOKREFIR 7 LAY FEWMETH 5, X7
LAY FZERRTEEP D SHEBEIARLTED, LAN>TI I LAY FHEDE bk B1F
B ED 20MBEEEZREL TVWS, 2h50HEWMEND WL D23 puromycinilffEFah b
£ 912 “Biochemical tool” & LT E A IIMBMILFEDETNE L THHESNTE 2, BIZERMNE
ETIREE BEAOBHIIOVWTLEARITS N, BT V& - M7« VABIELTERA ST
Wb,

FEERIMEMBEOBEROGRETLEA S DML 2BEO—MAIHR L7/ Y v T O R EET
BZEERML, ZD(LFMEE - EREE L L UFEERIZOVTRITL 2,

FW K W

H—F FMEDEOLEEES L UEYEE

LA S ML M (KY3071) AE. colilhf L CIMEEM 2R THE 2 BB FRPIEEL T
WARZEERHEL, B4 EBEIEED A 470w ML KR - HEEL, BUky 5 ABHUKS
57,

AWEOPEEMILE. colilZDHRD 5 NOMBE CIIAD s hk o7, LA LEMIED
HeLaffad M % in vitro THIEIL, A2 in vivo TV A D Sarcoma 18012 &t L HIEEIEME A" 3R
BH5hl,

FMEDUVIRIRART NVETT /202 E—HL, »OFAMESIVUZDT7FIVILHD
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7a b v EES - R V1B R ILB DN 2 5 2-amino-2-deoxypentose PE EF N T W3 Z L A
FBTE (Table 1) BAKSDRIZ &V B7-WEE05 DIREIE#E & I3 & fE2-amino-2-deoxypentose
L EhE, BESHE R L T, 2-amino-2-deoxy-D-ribosed K< —E L, IR A7 hULE &LL< —%
Lo BEZ T2V DEARPMRICEIIAT /=70 v DIL%Y 7 P B L UBELE D 5 —HES
THHZEDPHERTE ), ‘

DI ED#ER 5 AME DHEE L9~ (2'-amino-2-deoxy-#-D-ribofuranosyl) guanine (Fig. 1)

Table 1. PMR Chemical Shifts and Coupling Constants for Sugaf Moieties in
2AG Related Compounds.

Guanosine? 2AG*? N-Ac-2AG*® Tetra-Ac-2AG?
Position (ppm) (ppm) (ppm) (ppm)
J(Hz) J(Hz) J(Hz) J (Hz)
1’ 5. 88 5.72 5.91 5.94
gy =7 gy =8 Jy,»=8.5 | Jyp =8
2’ - 3.98 5.01 5.68
gy =6 Jy3 =6 Jy3=5.5 gy =5.8
3 4.39 4.2—4.4 4.48 5.32
Jyo=3.5 - oo =2 Jyo=2
4 4.19 4.2—4.4 4.32
Jos =4 — Jos=3.7 4. 40
5 3.76 3.98 3.91 brs
Jog=4

a) 100MHz, in D,0
b) 100MHz, in CDCl,~CD;0D

3% b b2 -amino-2'-deoxyguanosine (2AG & R&T) TH 3 Z & AT
W N/o2-amino-2-deoxypentose SRR A2 5 R E N A-D X AWE
WERINTH B0 RMEDLFNERITHIER 5 (1976)% & UWHobbs 5 (19
77) ko THRESNA TV S,

EE EEEORE & EERFEORET

2AGDEEWKY3071kkIZ F HENHRD#ER Bergey’'s Manual OH NH,

(% 8M) 127€ > T Enterobacter cloacae & [ & N /-, BREIDEES Fig.1 2’-Amino-2’-
RIS 2 7 SR k> TS h, KB L) algg  CeoxyBuanosine (2AG)
HEIZEZEEDFNL L WV,

SAGOEERML LTINS, BBIXZ, HEE7 YTV L8RS & L UM OB TCET
ERITLTERBENS, BIZTY Y X7 L4 F FOEBBAOTINT 2RRIZ2AGEE#IBEL, T
LXMPHBRLEMNTH 57 (Table ), HIZTFV X7 VLAY FOHRMETT /> v 250 TH
FEMEAL 2, ZhoDHRIEXMP 25 2 AGADERKRMETRT2LDTH 5,
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Table [I. Effecet of Purine Derivartives
on 2AG Production
Experiments were carried out in 300ml
Erlenmyer flasks containing 20 ml of F-
medium. All purine derivartives were fil-
trated with Milipore filter (HAWP, 0.45
) and were added at O time of incubation.

Growth (Bio-phqtorecorder)

Assay of 2AG production was performed

after 24hr of incubation.

Incubation time (hours)

2AG production (mg/liter)

Supplements 0.1 0.5 1.0 2.0g/liter Fig. 2. Reversal of antibacterial activity
— of 2AG by purine related com-
AMP 50 105 165 72 pounds
GMP 31 63 78 130 Incubation of E.coli KY 3591
IMP 52 88 105 140 was performed in the Bio-photo-
XMP 87 135 240 180 recorder. In the presence of 2AG
Adenosine 2 95 20 '1*5 (0.035mM), purine related com-
Guanosine 55 39 18 4 poundé were added at 0.35 mM.
Inosine 49 55 50 18 1), without 2AG; 2), guanosine;
Xanthosine 54 c1 45 20 3), adenosine; 4), inosine; 5),
deoxyguanosine; 6), deoxyadeno-
Adenine 60 66 68 65 sine; 7),5 -adenylic acid; 8),5'-
Guanine 55 50 41 47 guanylic acid; 9), none, guanine
Hypoxanthine 50 31 44 50 hypoxanthine, xanthine, xanthosine,
Xanthine 68 61 64 55 5’-inosinic acid or 5~-xanthylic
None 53 acid.

2AGOREMHP TOEMBIIXMP 1g/ 2N L T24KEH DREE TO.4g/0 12E L 72,

F-T 2AGOWEERE /T /¥ Itk BHE

2AGIZEZMED E. coli (KY3591) 2 EERIZH W20 2 AGIIAREICK L CREMICERT 25,
MR L ES IR L 2 2 AGOMERHIZEL TF Y Y b v S0 7)Y v 27 LA ¥ RO
ZOMBEAORERZEC L, AMP, GMP&5WV 225 bR EHEZ R L2 (Fig.2), L2 LY
JUEEECE) IV VEEWEETEZ0L ) AR ERD s o,

TT7/ Y VIE2AGOMBEEROHEIIRLANTHY, ZOHRMEIZL > TEHEBTEE IHES L
T, BEMZEBTRZIFBEESNZ, 2AGTHNE, 77/ 2 v OFRMAPENRS & ZDENIZ A
LTHEBORIBICE T 3R R % 5. BAEOWRSLESL 77/ ¥ Y ORIMERCREIBES L
Pro —F, T/ VIFMBRIZ2AGEMZ 5L 2 AGORIBRICEFEEL, 77/ ¥ Vikil—E
RERRICEB AL S h7: (Fig.3)o IN 6 DHRIIMORBETH CHESNIHRLEL (R
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growth of E.coli KY 3591 in the
presence and absence of guanosine

In the presence of guanosine (100
ug/ml), 2AG was added at 1,2 and
3 hours as indicated by arrows A, B
and C, respectively. In the absence
of guanosine, 2AG was added at the
time of arrows D,E and F. Curve G
shows the experiment in which 2AG
was added at O time without guanosine.
The growth was automatically recorded
with the Bio-photorecorder.

The incorporation of 2AG-8-*H -and
guanosine-U-" C into E.coli KY 3591
cells. Guanosine and 2AG were
added giving 0.04Ci/50g/ml and
0.022uCi/10ug/ml at O hour, re-
spectively.

The measurement of 2AG-*H in-
corporation was described in Ma-
terials and Methods. The amount,
of guanosine-U-'*C and guanine-U-
“C in the supernatant of the medium
was determined after separation by
paper chromatography. The growth
was measured with Tokyo Koden
Colorimeter. (1), cell growth in
the presence of guanosine. (2), cell
growth in the absence of guanosine,
(3), guanosine-U-"C in the superna-
tant of the medium. (4), guaninc-U-
“C in the supernatant(the specific
activity of guanine is equal to a
half of guanosine in radioactivity
because the ‘guanine was uniformly
labeled), (5), 2AG-8-%H incorporated
into cells in the presence of guano-
sine. (6), 2AG-8-*H incorporated
into cells in the absence of guano-

sine.



THY, 2AGCOMIBANDI Y ABERIETD ST /¥ v L OEHRATEE W,

BMNE  E. coli IlANAND 2 A GELY A H 448

2AGOHEENNDER Y AL KIBEIFET 57292 AG-8-*HA B LTHWS, 77/ 3 R
MUZRET T 7 2 Y377 =V I2h R U THD AT nigidh » 5 880 L7, 2 AGIE, HHrh
DITT )y F—ERELTIZE 5 B TRYRAEhiz, D0 2 AGOMEERADEY A 5
ars7 /vy PHELTOVWAEZLIHE 2B 57 (Fig.d)o LAb, 777/ 3 2k 22133
BHREETH D, P2 2AGHRYRATNEABIZR IS TV ZRBEREVDOTTY VX2 LAY
FRZAF) I —EeMLTHIRENE YT/ >y E3BIOBBTIRVATh3bDEELI N3,
2 AGIHEBZMERLEIMEAKIZ 2 AGIRRYRALEIIHF VN TREIMME DEFBDLNE L 5 /-,

(B)
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A 10
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Fig.5 Effects of 2AG on macromolecular syntheses in E.coli KY 3591
(A) Incorporation of thymine-*H and uracil-**C into the acid-insoluble fraction.
When the cell density of E.coli KY 3591 in medium N reached ODgsonmn=0.1,
thymine ( methyl-*H)( 1 xCi/ml) and uracil-2-'*C (0.24Ci/ml) were added. After
incubation for 30 minutes, it was divided into 2 portions and 2AG (10ug/ml) was
added to one. After the addition of radioactive precursors, 0.5m] samples were
removed at intervals and treated as described in Materials and Methods.
Incorporation of thymine-*H in the presece (1) or absence of 2AG (2). Incorpo-
ration of uracil-*C in the presence (3) or absence of 2AG (4).
(B) Incorporation of uracil-"“C and L-leucine-*H into acid-insoluble fraction.
Experimental procedures were the same as those described in (A) except that
medium P and L-leucine-4,5-*H were used instead of medium N and thymine-*H.
Incorporation of uracil-**C in the presence (5) or absence of 2AG (6). Incor-
poration of L-leucine-*H in the presence (7) or absence of 2AG (8).
The arrows indicate the time of 2AG addition.
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2AGOBRIMIZ L3 EDFARANOHEEIFRMSARICETEAAKIHEEL, RNAAKIZWH
403 TCHEFES N, DNAGRIZHOOTHMBEEhE o7 (Fig.5). 2 A GIXE 5 IZHER I2HX
DRAENRTEEIZ2AG - MP,-DP,-TP & U THEL Tz, BMAKES TIERNA BEHIZ0
AEiAEhs (Table M)o 7272 LRNAICERDIAThZ2AGRREZP I T/Y v izELL T
7zo MAMERKTIEY YEILEEPET L T, ZORRERBELIDORNAAND 2 AGHOEYAALENY
B LTz (Table V)o ZHAMMOBEKEEZ 55,

Table [I. Distribution of 2AG-8 -*H incor- Table IV. Specific incorporation of 2AG-8-°H

porated into E.coli cells into acid-insoluble fraction of various
The incubation of E.coli KY 3591 strains
was performed using a 300ml baffled Incubation was performed using large
Erlenmeyer flask containing 40ml of test tubes containing 5ml of medium B.
medium B. The culture was grown Exponentially growing cultures of E.coli
to ODgsonm=0.2 (ca5X10%cells/ml), KY3591, KY 3591 2AG" and K-12 were
2AG-8-*H was added as 1.0uCi/10ug adjusted to ODggonn=0.05 with fresh
/ml and incubation was continued for medium and 2AG-8-°H (0.18 £Ci/10ug/
45minutes, The bacterial cells were ml) was added. After one hour incuba-
collected by centrifugation (0 C, tion, 0.1ml sample was removed and
5,000Xg, 5minutes) and were fraction- was poured into 0.5ml of ice-cold 5%
ated by a modified Schmidt-Thannhauser- TCA and placed for one hour in the ice
Schneider method as described in bath. Samples were then filtered as
Materials and Methods. described in Materials and Methods.
Strain K-12 is naturally resistant to
Fractions Total counts(cpm)| Percent 2AG.
6
Cells 1.01X10 ODisomn
Acid-soluble 8.70X10° 86 Strains cpm/ml Aochi:/(;n—ll
0 hour |1 hour ’
Acid-insoluble 1.43X10° 14
— KY3591 | 0.050 0.065]| 32,100 214, 000
DNA 4.30X10° 3.0 KY353L. ' 0.050| 0.105| 46,400 | 84,400
RNA 1.35X10? I 0.050 | 0.115| 47,200 | 72,600
Protein 1.60X10° 1.1 :
Lipid 1.90X10° 1.3

2AGHOELEAKMEOKIEL L TI1X, 2AG-TP»Y) KV —L4 ETCGTPOTFus & L TR
F P DBIRERPS £ 72 (SRR ICERT 2220225030, 2 AGIRIMBIERORIRIZISS
LETSZE, 2-amino-2-deoxyribose 2 F A X 7 4 F FARE LWECEIMEE R L, £
JXZLT7T—FI U TEKRETH B2 L, toyocamycin AEFMAEMD r-RNAIZEX DA E h r-RNA.
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D7ty v TERETAZLIMENTWAZ LR 5, 2AGHOERMEMEL LT, RNAIZIDAE
NRNADKREDRALFS 2O b THESNZOMERE LTEARARHES N2 EEL 6N
5o

ERE BEAOEK

2AGOIMH ViEMEEILT 2HNT 2 AGOKRERELED 5L, REELZHTIZ) VB
VIFVEEEE L TAF VB T ERNALDBEIRIVIIS - VEILEIT 2, 32%0 BAIE
T 2 AG-5-phosphate #1537, Z DEMEM L L TIIIMEFEEHLRD 5 ¥ iiHeLafifaidiE s L
AT L TWAA%n vivo TOHsarcomaiEMlE 2AGERI%ETH » /2,

2AG-5-PLVbHFRT 75 —CIEHMEASH ), »ORBBELERTL L PTFREAL
5-AF V) vEMtE, DMF 2#4FICAHWTDCCE X FVEY Y B2 L - TEBN L DERD
IZBRL, 55%DULET 2 AG-5'-methylphosphonate #1372, AMEDFMIFETFH Bo TV
A, WEEY, PiHeLaid™, $iSarcomaiftfli 2 AG-5-PE¢AETH » 7=

F=fm % B

MEWEOREDBRECHES 5 S BEL /- Enterobacter cloacae ¥ E. coliiZxt U CHIEIE M % 5
L, »OWBEEEEEETANRL 7T /07 a2 ET 22 L 2R, B BEEL /-
FWEE LS ZDNKRIBEME L2 DT L F VIO REHSEZ T2 S, FWEA9- (2 -amino-
2’-deoxy-8-D-ribofuranosyl) guanine 3 %2 b 5 2’-amino-2"-deoxyguanosine (2AG) ThH 32 &
PHERTE 2, Thid2-amino-2-deoxypentose # S UME I RAR LN RHENHBFOFTH 5,
AMEDEEIZXMPZEORMCIRME & NUEETEPI20.4g/1DFEE P RO 5 17,

2AGIZE. coliDBEZMRRIZH U TREMICERT Y, 20EREI ST/ v EiLE->THES
Mico 777 2 2K AERRIMORBERANCAS NI EEIRLY, 2 AGORHEHNAND
BOAHERBSIZ B 13 3HETHY, 2OMDABEIBIIT T/ Vv L3R E LI ENPHS 2IZE 572,
MAARIZEDAE N2 AGIE) YE{ELEW TRNAIZEDAE Ny EHTARIIOVWTIZ2AG
BINRIBATETEAANEHEFL 2y ZOMEAITI2AGERMVRAALZRNANIERE L HEEE BIET
ERVWHRIZEBZbDEEZONS, 2AGIINTAMMER, 2 AGOMIBANOIRY ALEREIZE
328D TIE%EL, 2AGN) YE{LFELIURNANOIYABREEOZIZEBETILDTH - 7=,

Bz, 2AGOHMEREEEOHEELZX S HW TS - vEtELUZOHRAE LTS - X FIVE
) VY EILEIT R D NORFERRDLSNE D 5

WRXDEERRNVDEE

FiBEOLIE, 5 5B L /- Enterobacter cloacae 2°E. coli 123t L THBEIEH SR L, »OHELS
EMERTAFRE ST /S0 TIO s 4EETAZ L2 R L, WEL - BB BEREL, Bio2
DLEDODERIC DXL DHAMB2BEDOTEMBLE LTHESZLDERD -,
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