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TR Streptomyces pactum 2N ERET A HUEBIAEME TH L7 X~ A v iE, BEICEMf SN RERER
YA 70 h—=NRRKBRTITEEICE LW 3-TI /)T b=/ VEMI AR L TRV . ZDEE R X vk
Vo ARELERSUFETIE, 7 2~ A VARG RORERE & 2 2R BT OBEAMMEICEH L. in vitro TORE
FHEREIAT 2 & U CAEB R 2~ T,

NI B2 AV ORBRBEKIZIL 3 SDOEREFRENSFESGLTEY, 20250 127V a3y I AACHERT
b, I T, HERBEHENN-UAFAANLREAL VKL OEGICEDS INOERFRTE, T 7=/
DOFRERICEHP D IMOERFFTOEAN, ZNETNE Y RE¥—L 5-U U (PLP) {KFHT X/ KinfERESE PctC
BEO PetV 35T 2 EHEE L, BRIEEEZHA N, INE TN X~ A U AEERHICHT 5[U-Cel 7L =
— AR 3-T 2/ [ring-U-HCelZ BFBO B G ERMPITONTEY, 3-T7I /) T M7=/ VENLE3-7T 2 ) REFE
e BiBRfA & L TAEBREND Z L e, —RRERE THD VX IMBRENOIRE L TR ENS Z L VRS
NTW5, 2070, >F IMREIEATH S 3-F FaxFBhois 0L 3-Fk FudF I@p~nT I ) Hin
%ﬁEﬁST‘/ﬁ FEIRAESRICBWCEECTHDLIEEZXT, @BT7 74 =7 4—HhT7Lu~ I TF7 4—

2L VLU 7= PetC & PotV Z W THEA ORMETE2IT o 7fE R, PatV IZT 2 /St 5 AL LT L-Z v ¥ 2 U ig%
HAWT3 T FroXI@a 3-7 I ) ZREFHBRALERT HINEMET 2ETHLZ ERHALNE IR 5T,

HNT, PaV IZ K > TEA ST 3- 7 J RBEFBOERITTNIRF T BERE713Z ORIBRETH 25 & O
BERRTDEA I T E2RVAL DI, BEARBEREE LT 3-7 XV ZEF®RE 3T/ T T2 v
a%A7&74//$F-~&&5LtO%@F%\BT\/KM EADRIEFNCNR L T~V DES
AR ENDEUETIZENTS 3-7I /TR 7=/ v DRI B A2 ~OB D ABRITBIR SN2 0o T,
TOZENS, 3T I VTR N T AT A o DERRTRETIZRAN S ERMRIBEENT, MA
T, PEEEESR Pol OB R EZFHRD Z LT, 37 ) BEEMBOIILVRIVERNT B FNLIE~LEHBEIN
LB THELT D B-7 h-ACP AT AT RN Potl DB TH D Z & B RBT AR 2572, bR
MB, NI H~A D INOBRIFTFNEBE~EHPAENDI XA I TEREB LT,

B9 1ODT I ) HEBERTH D PotC id, NI XA D INMNOERFRFOEANCEDS & PR, %t
ST BALED T L 3 — LSRR FREERIC L - TERL SNT724IC PtC (2 X 57T 2 BB USHEIT 5 & HEH
L AAHELGT 7 T A X —ICHEET B K EEESE PotP (2 X AM(LEIS & PotC IZ & 57 3/ BB RS & Bt
L7, FORER. 3TI /)TN 72 )V ENTEFAZA IS IUNLRDN-Z Y 2 RO 3 OKEETEIE
PctP & PCtCIC K ABEHEISIZ L o TT I /A BB IND Z ERHAL N E o7, S HIZ, PetP ORIGIZEIT
DB RIS 2 & T, C- A F LSO N-7 & F LS EITT 2 L 0 B ENCN-Z U 23 Fo 34
DOKEEIENT I HAEEHREIND Z ERES AR I N,

PtV IC LD RISIZ LEDT X BB KIS & 2 EORKEIGIZ E VR STV D, PetV O X H 123 2O
Zfiid % PLP ARIFAIBER OBIT e\ 2, T DOZEMER S ORI Bk 2 F5 5 | FEM e SOE 2 <7, £
. BPAEEESE OFE S 215 CL TEMEAICAETET A & TR LT X/ BBk ﬂ#é%uﬁimﬁﬁm%w
L7z, ZOMBR, PLPIKFHBERICHETEND Y VU B TH D Lys276 ([T 2 ZERKTOAR3-T 2 /%8R
BEOERBENKDND Z EBF N ETeolz, I T, Lys276 IZx9 25 2 2OEBRDKISIZ TZ;T*E“,\%%E
AT RV ORRREFEA 2 FHRTAER K276Q A RAAFER TILPMP & 3-7 & Rr v X IMEMNREA LA I UK
NERE L, K276R 28 SLIREESE Tid 580 nm IR A3 2 SUSH BN ST 2 Z EnH b e o7, H
IREBERONEBIZE T K276R A SABER OFEMIGE 2155 2 & T, 2 DOKEEL RFANEBE LG LIZX/ /
4FW%¢%W&LT%@LT%6:&ﬁ%%LKOit\@MREEW%$E%//4F¢WW&@#FW%
SO TER DL RIRE ERL U CRERIEE 2 TR, 3-7 2 ) BREFMOA RIS HE R FRRIT Lys276 @
HTHDZEBRHLMNI o7z, TNHORERIZHESE | PLPRFAEER] %féhfwéﬁﬁfkéWQm#
PctV O SNZRAE O 2 FEDOPASIGSIZ HBIE- LT &0 5 PetV O SUGHEE 2 #208 L7z,

PL b, RBFFETIE, ZHDHDORERICESE, I A~V DAERRRKEZBT-IZIRE L, ¥/, BART
IR W B TS PLP IRFRIEEFRIZ BT D 8- i a5 2 72,
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Pactamycin is an antitumor antibiotic produced by Streptomyces pactum. Its five-membered cyclitol core is decorated with
3-aminoacetophenone, 6-methylsalicylate, two methyl groups, and N,N-dimethylcarbamoyl group. The studies of total
synthesis and biosynthesis of this interesting complex structure has been carried out, but the information about biosynthesis
was poor. In this thesis, the timing of introduction of nitrogen atoms was investigated, because these nitrogen atoms play a
role in the connection between cyclitol and its characteristic functional groups, and then the introduction of nitrogen atoms
seemed to be very important steps in pactamycin biosynthesis.

At first, the function of two putative aminotransferases, PctC and PctV, were investigated. As a result of in vitro analysis, it
appeared that PctV catalyzes the transformation of 3-dehydroshikimate to 3-aminobenzoate, which is a precursor of the
3-aminoacetophenone moiety. In addition, the detailed mechanism of PctV reaction was investigated. As a result of
mutational analysis, only Lys276, which is conserved among PLP-dependent enzymes, was found to be essential for
catalysis. K276R mutant accumulated a reaction intermediate, whose structure was determined by UV-Vis spectroscopy and
co-crystal structural analysis of K276R mutant with the intermediate. Based on the results, the conserved lysine residue is
also proposed to be responsible to dehydration, which is a characteristic feature in the PctV reaction.

Another putative aminotransferase PctC was expected to be involved in the introduction of amino group at C1 position of
five-membered cyclitol moiety and putative dehydrogenase PctP seems to oxidize the corresponding alcohol before PctC
reaction. The activities of PctC and PctP were investigated using several glucosamine derivatives. As a result, it was found
that PctP catalyzes the oxidation of N-acetylglucosaminide of aniline derivatives with NAD* and PctP and PctC convert the
hydroxy group at C3 position of the N-glycoside to amino group. These results suggest that the amino group at C1 position of
cyclitol moiety is introduced after transglycosylation and before formation of five-membered ring.

Based on these results, new biosynthetic pathway of pactamycin was proposed.
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