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Anthracycline antibiotics doxorubicin (DXR) is clinically important cancer therapeutic agent produced by Streptomyces
peucetius. DXR result by further metabolism of rhodomycin D (RHOD) and require a deoxy-sugar component for their
biological activity. In this study, production of TDP-L-daunosamine and its attachment to e-rhodomycinone (RHO) to generate
RHOD has been achieved by bioconversion in Streptomyces venezuelae that bears eleven genes. S. peucetius seven genes
(dnmUTJVZQS) were transformed by plasmid and S. venezuelae two genes deslll, IV and two more S. peucetius drrA, B
genes were integrated into chromosomal DNA. To generate the feeding substrate RHO, 6L S. peucetius grown on agar plate
was harvested, extracted with organic solvent and then purified using preparative HPLC. Recombinant S. venezuelae grown
on agar plate containing RHO was harvested and its n-butanol soluble components were extracted. The glycosylated product
of aromatic polyketide RHO using heterologous host S. venezuelae presents the minimal information for TDP-L-daunosamine
biosynthesis and its attachment onto aglycone. Moreover, the structure of auxiliary protein, DnrQ, was predicted by fold
recognition and homology modeling in this study. This is a general approach to further expand of new glycosides of antitumor
anthracycline antibiotics.

Key Words : Sireptomyces peucetius Streptomyces venezuelae, ¢-Rhodomycinone, Rhodomycin D, Glycosyliransferase
DnrQ, homologymodeling

QA= B8k, ASRHoE Z1F 3¢, I A5 7HF
FHASA 2ole F F dtolthl). AAAA e
Doxorubicin (DXR)& 28 7|7t A&He B3 4% ZFAA o) A DXRE AAbsl= R AEL Streptomyces peucetius
ATCC 290500|™, Aoz Aies Fo] Fad X
t Corresponding Author : Institute of Bio Engineering, School of u|X|x] Fa}y] wjEo F2 A} AR daunorubicin (DNR)

M

rhu

Chemical and Biological Engineering, Seoul National University, o Z2HE gAA TS FI 2ds Ha k). DXR
Sillim-dong, Gwanak-gu, Seoul 151-742, Korea. AT Aol AL AL, AT ARNA 7 Aol @A
Tel : +82-2-880-6774, Fax : +82-2-876-8945 8o 714 2 feow A4#A ut Yk F Ho|E Y

E-mail : byungkim@snu.ac.kr 3= &4+ glycosyltransferase (GT)EH €#Z DmSeld],

44



Park, S. H., NDP-sugar production and glycosylation of e-thodomycinone in Streptomyces venezuelae 45

Type II polyketide synthase (PKS)oll 23le] & A4¥ aglycone
¢l ethodomycinone (RHO)9| dauncsamines- #o)ale] 31aje
& 7}AE thodomycin D (RHOD)E wHEo]WThFig. 1)(3).
YukE 0 Z Type I PKSO] &3t} A2H e tial EAE9)
F Aol A4E UEOE BYE 24 R Bg Fao
&N BA8 "rin gEA Qlthe). olEA weold 7
o] o]F o] tA} AE2 FE & aglycone§] RHOY AAtek
of Hltd 10% HTRIALZ dEA UTHQ).

¢ o8 o k)
. *
‘o re——-
o L ] o o8
Kty

@ ®)
Figure 1. Daunosamine attachment to e-rhodomycinone by DnrS and
DnrQ. (a) e-thodomycinone, (b) rhodomycin D.
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Figure 2. HPLC analysis of e-rhodomycinone. 1: e-rhodomycinone
authentic, 2: extract of S. peucetius.
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Figure 3. Purification of e-thodomycinone. (a) purification by preparative
HPLC, (b) TLC analysis, 1: Authentic; 3: purified e-thodomycinone;
S: doxorubicin.
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Gene function strain

drrA Resistance gene Streptomyces peucelius

dnB

desilit Glucose-1-phosphate thymidylyl Streptomyces venezuelae
transferase

deslV Glucose-4,6-dehydratase
dnm&  glycosyltransferase

drmQ  unknown but required for daunosamine
biosynthesis or attachment to epsilon-
rhodomycinone in the daunorubicin
pathway

dnmT TDP-4-keto-6-deoxy-2,3-dehydrase
dnmZ unkown

Streptomyces peucetius

dnmd C3-aminotransferase
dnmb) TDP-4-keto-8-deoxyglucose-epimerase
dnmV  TDP-4-ketohexulose reductase

Figure 4. The TDP-L-daunosamine biosynthesis and glycosylation
genes and origin.
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Figure 5. (a) Proposed pathway for biosynthesis of TDP-L-daunosamine,
a: deslll b deslV c: dnmT, Z d: dnmJ e dnmU f. dnmV, (b) 8.
venezuelae mutant design.

Figure 6. Assay for glycosylated e-rhodomycinone (thodomycin D).
(@) TLC result, 1: e-rhodomycinone; 2: rhodomycin D; 3: doxorubicin,
(b) Bioassay on M. luteus, 1: rthodomycin D; 2: solvent (n-butanol);
3: e-thodomycinone; 4: doxorubicin; 5: solvent (methanol); 6: DDW.

GT?! DnrSE DnrQ §lol 5o 2E BAE 244 £y,
o9} Bl GTY auxiliary proteinSo] WAT o]FFF oA
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Figure 7. Homology modeling result of DnrQ.
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