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Sulfomycin Ia, a Sulfomycin-derivative with tipA Promoter-inducing Activity Produced by Strep-
tomyces sp. 50634. Yong-Ho Shim, Bong-Sik Yun, Haruo Seto', Se-Young Hwang’ and Ick-Dong
Yoo*. Korea Research Institute of Bioscience and Biotechnology, Taejeon 305-600, Koreaq,
"Institute of Molecular and Cellular Biosciences, The University of Tokyo, Bunkyo-ku, Tokyo 113,
Japan, ’Graduate School of Biotechnology, Korea University, Seoul 136-701, Korea - In the
course of screening for the tipA promoter-inducing substances, we isolated an active compound, sul-
fomycin Ia, from the mycelium of a microorganism designated 50634. The producing organism was
identified as Streptomyces sp. on the basis of taxonomic studies. Sulfomycin Ia was purified from my-
celial extract by silica gel column chromatography, LH-20 columin chromatography, silica gel TLC, and
preparative HPLC. The molecular weight of sulfomycin la was determined to be m/z 1129 (M+Na)" by
FAB mass measurement and 'H NMR spectroscopic analysis. The structure was assigned as a derivative
of sulfomycin I with thiazole, methyloxazole, oxazole, and pyridine rings by 'H NMR spectral data.

Streptomyces azureus?’} *§A¥sh+= thiostrepton<- thia-
zole, oxazole ring®} ¥%E o]At o}v]: 4k (unusual am-
ino acid)& &-%3&} thiopeptide 33HE 24 Gram FA
Aol disted w9~ 7kt S EAS Vel A EA
olti(1, 2). Thompson - Streptomyces lividans®] vl
ofAlell thiostreptong AH7}g A3, 7| 5& & 5 9=
A ZZ- ohekgh e A o] Mhedo] f-Ek = S sk,
A3l ehlal 2 19 KDa®] whiA-g HAlste] tipA
(thiostrepton induced protein A)(3)2} "™ 3s}sic). =
gh, Al 9l o3 7-ol] 2]5}e] thiostreptonel &gt fipA gt
wiale) wbel 7] 2hg ok &, tipA gene promo-
ter2] downstreamell Sl tipA TR A= HpAS HpAs
gl 270 o] whil g AJakghe}, o] & 7 b2 thios-
trepton® Zgksl=dl, 2 5 tHpA TRl HiibEol
tipA promoterel] A &E 224 promoters A EA71
v}, #4315l promoterell o130 HpA I} tipAs THH A o]
W 7 opA] fpA, WA thiostreptony)t 2 gsled
promoter& 2134|171}, o]zto] HME-E = tipA pro-
moter A3} 7| zbol] o8 tipA whAle] Hido] = A
Z7}81A) 51ek(4). Promoter &A13} 7122 thiostrep-
tonol] 284 2t oliie} thiostreptond} T34 0% F
A}&F nosiheptide(5, 6), berninamycin(7, 8), promoth-
iocin(9) 52 2+ thiopeptide 3§HE-ol olsloix
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Ay Eale] 2al, Aol A1-8-5l silica gel< MerckA}
2] Kiesel gel 60(70-230 mesh ASTM)-2, Sephadex
LH-20-2 Pharmaciar}®] A& 2 bhead size 25-100
umE AREsksict 2 A A Al A ARS-5l HPLC=
WatersAte] 9914122 columne PhenomenexAhe]
Maxsil 5 C,s(10¢mm X 250 mm) column-$ AH&-3}ict.
HPLCS A/N4vlE 45% CH.CN/H05 AHE-shel o
S 2 1.2 mlE, UV 254 nmellA 33 3ksic) UV
spectrum-= UV-260 spectrophotometers, FAB mass
228 Kratose Concept-1S FAB mass spectrometer
£ AHg3tdth. 'H NMR Aol varian Unity 300
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Fig. 1. Structures of sulfomycin Ia (1) and sulfomycin (2).
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Table 1. Cultural characteristics of strain 50634
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S(glucose 10 g, soluble 5tarch 20 g, soybean meal 25
g, beef extract 1g, yeast extract 4g, Nall 2g, K,
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Medium Growth  Aerial mycelium SubStfate Reverse .S_oluble
mycelium color pigment
Yeast extract-malt extract agar (ISP medium 2}  good abundant, white dark brown yellowish brown none
Qatmeal agar (ISP medium 3) good abundant, white brown pale yellow none
Inorganic salts-starch agar (ISP medium 4) maderate grayish white vellow yellowish brown none
Glycerol-asparagine agar (ISP medium 5) moderate  brownish white brownish yellow pale yellow none
Peptone-yeast extract iron agar (ISP medium 6)  poor poor grayish brown yellowish brown none
Tyrosine agar (ISP medium 7) moderate pale brownish white grayish brown grayish brown none
Nutrient agar moderate white yellowish white pale yellowish brown uone
Bennett's agar moderate  moderate, white pale yellow brown none
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Fig. 2. Scanning electron micrograph of strain 50634 (bar
represents 1 pum).

A E 2] DAP #3838 A 27 LL o= viepid
o] ofujAb EA1 3l alanine, glycine, glutamic
acid 52 fsl 9% o 4 2k Glucose, ara-
binose 5% E33 1452 w4l disle] o] A4S

zZAkgE 3t glucose, cellulose, inositol, xylose, arabi-

nose, galactose, melibiose, rhamnose, sucroses 2] %
29-e A o] gslgdont o9l BRI o] 831A] X

Table 2. Morphological and physiological characteristics of
strain 50634

DAP type LL
Spore chain rectiflexible
Spore surface spiny
Aerial mass color white
Soluble pigment none
Melanoid pigment brown
Starch hydrolysis positive
Nitrate reduction negative
Gelatin liquefaction negative
Milk peptonization negative
Hydrolysis of skim milk positive
Carbon utilization
D-glucose +
D-fructose -
cellulose +
inositol +
D-manitol -
raffinose -
D-xylose +
L-arabinose +
cellobiose -
D-galactose +
inullin -
melibiose +
L-rhamnose +
SUCTOSE +

= starch, skim milkS 753 3}
elatin liquefaction, milk peptoniza-
tionol = %"3 ]4e}(Table 2).
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Fig. 3. Fermentation profiles for the production of sulfomy-
cin la.

The fermentation was carried out in a 5-liter jar fermentor at 28 °
C, 1.5 vvm and 300 rpm.
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extracted with Me,CO
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adjusted to pH 3 with 1IN HCI
extracted with EtOAc
Organic layer

concentrated in vacuo

Silica gel column chromatography
CHCI,;:MeOH=50:1, 10:1, 3:1
Sephadex LH-20 column chromatography
CHCl;:MeOH=2:1

Silica preparative TLC

CHCl1;:MeOH=9:1

Preparative HPLC

Maxsil C,;, 10X 250 mm
Eluted with 45% aq. CH,CN
Flow rate: 12 ml/min
Sulfomycin la (0.5 mg)

Fig. 4. Isolation procedure of sulfomycin Ia.

acetate @ 23| vbE FZ3lQic) FE5E5& U5 F
CHC1:MeOH/50:1, 10:1, 3:1= Z 7§87 =. stepwise sil-
ica gel column chrnmatographym 4 A138)ei e}, Silica
gel columnell4l 459 CHCl;:MeOH/3:18] &4 -3 -&
7dobe 23t 3 CHClL:MeOH/2:1-& £Z8vz2 3l
Sephadex LH-20 column chromatography& <33}
cf, 7hzte] RE5o) A AR F SHEHES T
73}o] F53%k -+ preparative silica ILL(LHLI :MeOH
/9:1, v/v)E sk Rf 0.29¢8] 4 713}
o] CHCl:MeOH/9:18 FZ, silicas A A3 + 3’:"%"“"5}04
HPLCE +383leict. 459% CH.LON=S A7)&4e) 2 HPLC
£ 485}o] retention time 9%t 2] A=l 75 F-H 3}
ger, JeteEg Ay 34 2] gAE3E 0.5 mg
< 5% 7 Udrk(Fig. 4).
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& 2% thiopeptideAld 2] #}gF&oldct. Thiopeptide
5}“;}”1* T3 ol pyridine, thiazole, methyloxazole
ring =¥ 3 cledgt oAt ofu| e ARS Al 2 E ]ls)
o] t}2] hetero A4S H-3tA FHo 722 573
o] ol oI}, v} o] & 3}Er=-E2] 'H NMR spec-
trum-= 2 A 0]-13 L*LE?__?,?',HE{ 71915l EAA Q] gig-

152 Vel o5 H=:9] s> fAlolv| Al
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nmell4] UV #HAEFT33E vepllo] "3 thio-
peptide 3}3+E-2] UV A=-& Jebiglct CDCLE &)
2 3} 'H NMR spectrum= A% 23 1.17, 1.33,
1.90, 2.65, 2.67, 3.40 ppmol+] 6702] methyl signalE
o], 5.55-6.75 ppm AFelel] o 87/H€] signal=©°l, 8.25-
8.50 ppm Alelell 5709 signalSel AU ol F
signal % 1.90 ppmel 3= methyl signal< coupling
constants(J=7.5 Hz) 25| 6.71 ppmell 81+ quatet me-
thine proton¥ 2%3}3 355 & 5 itk =3 2.65,
2.67 ppme] XA shift¥ methyl signalE-2 methy-
loxazole®] methyl7]2} chemical shift7} °z.;'.->’~]5]'°4 +

3}gHE-2 2709 methyloxazoled &3k A8 4
& 4= 9lgdr}. 5.57-6.68 ppm AFei2] signal=<- thiope-
ptide $HgHE-ollA b Exlsh= dehydroalamne ] ot
methylene signal 52 F5%9] o 252 A F- 2 H]

Fol 3712 Hwt methyleneo] &5 FHE 4 UA
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14). w2ts DMSO-d.& 42 'H-NMRE S3# 3l
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2 A% sulfomycin IellA]= d#H=AT dehydroala-
nine 113 IV®] amide signal(Z+z} 10.092} 9.06 ppm)
o] & 3lghEoll= FAE A sk tEe] 5.60-6.60
ppm Ale]ol] &a &= dehydroalanine -#-02] 2% me-
thylene signal 5 dehydroalanine & 7} &ol ajsh=
peak7} & 3}l A= vrepdA] ket e o2
L. x}o] #lojl= sulfomycin 13 2 3352 'H NMR
spectrume| 3 H x|t aepa] B syt 42
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Zof]A] 702l dehydroalaninee] A% Al3F sulfomy-
cin | %Eﬂli 737‘451‘” o}, 2 313=3 sulfomycin 19
'H NMR #HE-& Table 3ol ebligdc). =3 FAB
mass =73 @4’ Bo3lghEe] EAEFo] m/z 11290(M+
Na)*olgl 2w (Fig. 5) o]+ AH7]e] F2F = 3bgdod,
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Table 3. '"H NMR spectral data of sulfomycin Ia and sulfo-
mycin I

Positicn Sulfomycin Ia Sulfomycin 1
Thz A 5-CH 8.53 8.53
Thr NH B.18 (d, 8.4) 8.19
aCH 434 (dd, 8.4, 3.0) 4,34
BCH 4.14 (m) 4.14
vCH, 1.09 (4, 6.3) 1.09
OH 5.23 (d, 5.7} 5.24
Oxa A NH 9.38 9.38
BCH 6.26 (d, 8.1) 6.27
vCH 4.45 (m) 4.46
OCH, 1.20 (d, 6.0) 1.20
OH 4.94 (dd, 4.5) 4.94
5-CH, 2.55% 2.55%
Thz B NH 8.36 (d, 9.6) 8.36
oCH 6.45 (d, 9.6) 6.46
OCH; 3.25 3.24
5-CH 8.44 8.45
Oxa B NH 10.04 10.04
BCH 6.49 (g, 9.6) 6.49
yCH, 1.75 (d, 7.2) 1.75
5-CH; 2.56* 2.56%
Deala | NH 9.17 9.16
BCHc 5.80 5.78
BCHt 6.40 6.40
Oxa C NH 16.01 9.99
BCHc 5.80 5.79
BCHt 5.67 5.66
5-CH 8.59 8.64
Pyr 4-CH 871 (d, 8.1) 8.71
5-CH 8.29 (d, 8.1) 8.30
Deala 11 NH 10.56 10.42
BCHc 5.80 5.95
BCHt 6.54 6.58
NH, 7.62, 8.13
Deala 111 NH 10.09
BCHc 5.72
BCHt 5.67
Deala 1V NH 9.06
BCHc 5.65
BCHt 6.12
NH, 7.53, 7.94

*chemical shift interchangeable.
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Fig. 5. FAB-mass spectrum of sulfomycin Ia.
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sto] Streptomyces &0l 535l= 7108 FA = o ut
2lA] Streptomyces sp. 506345 HeElgic)t d Aol E
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