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Purification and Chemical Characterization of Antibiotic MT-497
Produced by Streptomyces nigrifaciens GMT-497
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Abstract — Antibiotic MT-497 was purified from the culture broth of Sireptomyces nigrifaciens
GMT-497, which was isolated from soil, by solvent extraction, silica column chromatography
and recrystalization. It was confirmed that MT-497 has antibacterial activity against only G(+)
bacteria. Through the analysis of UV, melting point, IR spectrum, 'H-NMR and composition
of amino acids, MT-497 was identified as one of the actinomycin antibiotics containing actinocin
chromophore and the peptide with threonine, proline, methyl valine, sarcosine and aspartic

acid.
Ao A HnEl Eofdx He]gt Streptomyces ni- ME 5 gHd
grifaciens GMT-497(1) o] A ilsl= &4 MT-497
L G(H)AlTollvt B FadAde epdie UV, MNERF
IR spectrum®] 4L %3] actinomycinAd A FAEA MT-4972 AALsl= Streptomyces nigri-

BAS(2) 7 toxifertilin(3,4) 3} wi§- FAlelAd&&  faciens GMT-497-2 Ecko BN Felsllck(l). 3
obetel. 1} toxifertilinell whalAe= v ool FEAS A Hste] HAFeRE MdoE
T2EA o] HauEo] 9lx] ¢ro} ke FAqlA] FHald Escherichia coli KCTC 1923, E. coli KCTC 1924, Sal-
4 ¢l9lew, actinomycinA| ) FAEAHEL AF  monella typhimurium KCTC 1925, S. typhimurium
7}A] 20037127} BarEle] lovt S nigrifaciens E KCTC 1969, Pseudomonas aeruginosa 1FO 13130,
el Bl Aol ¢ldckZ, b). Staphylococcus aureus TFO 12732, S. aureus KCTC
ulebr] Zoko 2 Ye] H-2igt S nigrifaciens GMT- 1928, Mycobacterium phlet IFO 3158, Bacillus subtilis
4970] A Alsle SFAEA MT-497S o5 & &4 [FO 35138 AM&3teia Candida albicans IFO 1594,
3led o)3tEtH A AL FALER 7|7 EA S AAS)e Aspergillus niger KCTC 1225, Penicillium chrysoge-
45" MT-4979 384 B S 932 25 num KCTC 1262& AM8-3191cH(6).
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%, glucose 1.0%, yeast extract 0.4%, beef extract
0.1%, soybean meal 2.5%, NaCl 0.4%, K,;HPQ, 0.005
% TAE wAE AE3IoH, o] wlx] 7.0/¢l] 2
A7 Akl FFE 2.0%(V/V)E HEsle] 1009
il 8 % (Microferm. New Brunswick Scientifiic Co.
Inc, USA)elA E7]2F 0.8 vvm, 1HFHE% 300 rpm,
28Col| 4] 54 7F wljoFals]ch

gnad % mMice| &3
FAEA MT-497& Fode 3dsis 2 44
el 3k MICst et ahds S sksdeH ().

ddERNL FolEH|

SUZF wiokgh dAuleFA S fIilE-elste] A el
wjof el S Relstedck wifAS A2 ethyl ace-
tate 2 FE3+ 7 T+ 60% acetonel ® FET &
ethyl acetate 2 Al % 3}ed vl of4t5<2]l ethyl ace-
tate =834 §3slsivk o)= silica(70~230 mesh,
Merck) column chromatographyel] A} chloroform'
methanol(98 . 2)-& &2 3lo] BAHEE 8-24]7)
2, t}Al 2} silica{230~400 mesh, Merck) column
chromatographyell 4 £ 2 bezene : acetone(10
)& o83l SAEIG Qo T FHExoz 33
silica (230~400 mesh, Merck) column chromatog-
raphyoll A 8w} 2 dichloromethane : acetone(9 : 1)
& AHgate] BAJR-5S £33} o] AR FBS
hexane# methanol& A}&38}o] 23] )7 2} 5}s}e]
HoA Aol AAE g

A2

MT-4972] F=2] AHAo|+= Shimadzu LC-6A
HPLCE AF8-3] 21 UV absorption spectrum-& Shi-
madzu UV-260 spectrophotometer&- A}-8-3ted <igf
t}. IR spectrum2 Analect fx-6160 FT-IR spectro-
o] 83}
resonance spectrum<> Bruker AM-200 NMR spect-
rometer< Al-§-3lod FH-A138Eglv). ofr|ical A=
Biotronic model 5,000 amino acid analyzerZ A}-£-

sairh

photometer-z 9131, proton nuclear magnetic

4 % DR

$HER MT-4972| 2| HH|
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Culture broth (7L

centrifuged at 6,000 rpm for 15 min
r |

- w

Supernatant Mycelium
| | |extracted with 60% acetone

Iextracted with EtOAc

EtOAc extract (11.0g)
I

-

Ist Silica gel column chromatography
(70~230 mesh, Merck)

eluted with chloroform .
methanol (49 1)

2nd Silica gel column chromatography (230~400 mesh)

eluted with benzene .
acetone (10. 1)

-

3rd Silica gel column chromatography (230~400 mesh)

eluted with dichloromethane :
acetone (9. 1)

e

Recrystallization
[ in hexane . methanol

b d

Red crystal
(MT-497, 60 mg)

Fig. 1. Purification procedures of antibiotic MT-497
from Sireptomyces nigrifaciens GMT-497.

S. nigrifaciens GMT-497-& 7.0/ wjofsle] #4 F
EFw 7 wlofAt5-o12 ethyl acetate® 8-vl3=E35)o]
11.0g2] FAlEE 292 1A} silica column chro-
matographyel| 4 2.0g, 27} silica column chromatog-
raphyell €3] 1.1g, #% 33 silica column chromato-
graphyoll 4 620 mg®] A|&EE <4<t o) A8 E he-
xane#} methanol& ©]§-3t 2x}e] wkE =) 23 % 5}ol
2ls] 60 mge| AAEH-e dAUcHFig 1).

FHEHoR 92 AL HPLCE &9lgt Az ool
peak® #l= ] (Fig 2), HPLC#} column} &vj
= delal e < peak®E Jeht A Rl
ae el el o] HFHA Bug o
=48 FAEH MT4972 g3t

Arie s

FAEH MT-4979] oJ2]7}A] v &l gk 34
2442 MICE Table 1o FA)8}sdvk 52 MT-
4972 SHAEA chAlA wHe|FQ) Staphylococcus
aureus KCTC 19280l = Atedgt shF3tA-& ¥l A
2 ARl AEE - ads Jehgl
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Fig. 2. High performance liquid chromatogram of anti-
biotic MT-497.

Column: RP-18, ® 4 mm X 25 cm, mobile phase: MeOH/
H;0(8/2), flow rate: 1 m//min, detector: UV 254 nm.
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oo SN F A 27 WHelsd
Salmonella typhimurium KCTC 19690l gl 37 &
AE Boia, Al HE WHolFal Pseudomonas ae-
ruginosa N-10ol|l= 733 eH48A-8 X o) 3H
Candida albicans& EJIRF oJ2]7}#] T3o]d] sl
M s EAde] el

O|3t&fx M3

gAEA MT-4972] o|338# A44-& Table 2%}
ok MT-4972 w24 A4 FAelw 4 dzhe]d
23] kA S chloroform, methanol, ethyl acetate
=2 F7]8vlell= A 214 hexaned = 2] XA
etk 32 237Co A FalE 7] Alatste] 240~
243Col| A #5972, ninhydrin®} anisaldehyde-H,

Table 2. Physico-chemical properties of antibiotic MT-
497

Appearance: red needle crystal
Stability: stable in acid and alkah
Solubility:
soluble chloroform, methanol, ethyl acetate
insoluble hexane
Melting point: 240~ 243C(decomp.)

Elemental analysis: C: 57.4% H: 6.94% N: 11.5% O: 25.1%
Color reactions:
positive ninhydrin, anisaldehyde-H250,

negative 10dine, molybdophosphoric acid

Table 1. MIC values of antibiotic MT-497 against bacteria and fungi.

Test organisms Categories MIC (pg/mi)
Escherichia coli KCTC 1923 (AB) Gram(—)bacteria >200
E. coli KCTC 1924 (BE) Z >200
Salmonella typhimurium KCTC 1925 (TV) % >200
S. typhimurnium KCTC 1969 (SL) % 50
Pseudomonas aeruginosa 1IFO 13130 (Pa) % >200
P. aeruginosa N-10 (L) % 0.2
Staphylococcus aureus 1FO 12732 (209) Gram(+ )bacteria 0.5
S. aureus KCTC 1928 (R-209) 2 2
Mycobacterium phier IFO 3158 (Ph) z 0.2
Bacillus subtilis 1FO 3513 (Bs) Z 0.1
Candida albicans IFO 1594 Yeast >200
Botrytis ctnerea TFO 5365 Fungi >200
Pyricularia orvzae IFO 5994 % > 200
Aspergillus niger KCTC 1225 % >200
Penicillium chrysogenum KCTC 1262 % >200
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Fig. 3. UV spectrum of antibiotic MT-497.
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UV & spectrum

A 22 MT-4972] UV &9 spectrum-2 Fig. 37}
2tk MT-497¢] methanol(20 mg/ml) il A2}  =|H
FglAre. 212 237, 420, 442 nmeo|gly, I
| = 222 283, 345nm3 blue shift7} il
AFA O A= 204, 240, 442 nmE 2F7te] red shift7}
oJojyte), MT-4972} UVE4 spectrum-2 toxifertilin
(4)& v)F3& 7)E} actinomycin A D2l WE2(2,
3)¢] UVES spectrums} ni-g fAFSHA] vtepytrt

(R spectrum

8} 22 MT-4972] FT-IR(Fourier transform in-
frared) spectrum- Fig. 48} 7t} 3,400~3,200 cm
Alelel] —NH % — NH,2} 3,050 cm ™ !o| A vinylic C-
H, 2960~2870 cm !o|4] aliphatic C-H7} & &<S
vepbcl =& 1,748 cm ol 4] ester®] carbonyl,
1,649 cm ¢l A} amide 2] carbonyl, 1,640 cm ™ '¢} 1,581
em~'oll 4 unsaturated ketone, 1,193 cm el 4 C-O¢
&2 band”’} veEbdeh actinomycinA|d ] sHYEA
2l toxifertilin®] IR spectrum®} MT-4972] IR-spect-
rum-S ®¥2d A vty en FARRES o 9 9
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Fig. 4. FT-IR spectrum of antibiotic MT-4997.
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Fig. 5. 'H--NMR spectrum of antibiotic MT-497 (a)
and actinomycin D (b).

g} (2-4). debr] MT-497-& toxifertiline]v}t actino-
mycinA) g ] HYEHel st AzpE 5 9l
o} toxifertilinel] thgk v ojAke] 7|71RA Aapg
FRERIF e i3 B gl (4).

"H-NMR spectrum

s} -E-2] MT-4972] 'H-NMR spectrum-& Fig. 5%}
7o}, 7.36 ppm(d, 1H, J=7.8 Hz) 3} 7.69 ppm(d, 1H,
J=78Hz)2] peak& 1,2,34,-tetra substituted aro-
matic ringol] ¢1%F Zle]x, 2.26 ppm(s, 3H) ¥ 2.56
ppm{s, 3H)-& double bondell AgH —CH;d 2 ¢
4= ¢lc} 819 ppm, 7.18 ppm Sl 4 }eld proton-
amide protono.Z ¥-AFEuUo] W& amide bond
(peptide bond)7} ¢l F4H% 4 it} 0.7~1.3
ppm A}o)ell+= aliphatic CHs, 1.8~2.2 ppm A}o]el=
aliphatic CH,, 2.89~2.94 ppm Alejoll= 47§¢] - N-
CH.9 peak”’} vlepwtos, 3.3~6.0ppm Ale]dl+=
hetero atom %2 protonse] Jelyds& & +
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Table 3. Chemical shift comparison of the actinomycin
D and antibiotic MT-497

Actinomyvcin D (CDCly) MT-497 (CDCL)

Proton
ppm I ppm S
4-CHj; 2.24 2.26
6-CH 2.56 2.55
Ar C:H 7.37 7.8 7.36 7.8
Ar CiH 7.64 7.8 7.69 7.8
Ar NH 7.3~74 7.36
Thr-CH; 1.27 6.0 1.27
o-CH-Thr(2) 451 2.0~2.5(ap) 4.51
a-CH-Thr(1) 4.62 ~6.5(a-NH) 4.62
B-CH-Thr 5.15 6.0(By) 5.15
R3-CH-Thr 521 2.0~2.5(Ba) 5.2
NHC =0 Thr(2) 7.2 6.8 7.18
NHC=0 Thr(1) 7.82 6.2
D-Val-CH. 0.91 6.5 0.91
D-Val-CH; 1.13 6.5 1.1
g-CH-D-Val ~2.2 2.23
a-CH-D-Val 3.62 3.62
a-CH-D-Val 3.62 3.62
NHC=0 D-Val 7.94 6.0 7.65~7.77*
NHC=0 D-Val 8.09 5.7 8.19**
4-CH»(2H)-Pro 1.85 1.86
3+4-CH;-Pro 2.1~22 2.2
CHoN-Pro(2H) 2.67 2.67
CH:N-Pro(2H) 3.7~3.75 3.7~3.75
a-CH-Pro ~3.9 3.9
a-CH-Pro ~4.0 4.0
Sar(2) 3.63 3.63
4.72 178 4.72
Sar(1) 3.63 3.63
4.79 17.8 4.75
MeVal-CH, 0.76 0.76
MeVal-CH; 0.96 0.96
B-CH-MeVal  2.6~2.75 2.6~2.75
a-CH-MeVal 5.98 ~7.5 5.96
a-CH-MeVal 6.03 ~7.5 6.57**
NCH; 2.89 2.89
NCH; 294 2.94

*I. coupling constant
**Difference in chemical shift between actinomycin D and
MT-497.
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Fig. 6. Amino acid analysis in acid hydrolysate of anti-
biotic MT-497.

Column: BTC 270 ion exchanger, detection reagent:
ninhydrin, detector: UV 440, 570 nm.

cinAlde] FAYEAA FAstErh 22t toxiferti-
linoll WH&F 2 FHE 4% o o8 7|7]EH
Azt gorg wvlart Brpesielck ulebad MT-
4972] 'H-NMR spectrum®} 54§+ 'H-NMR spect-
rum<S el 7L actinomycinAl G 9] A EHE
Bolgvh(8). MT-4972] 'H-NMR spectrumel A acti-
nomycin#| < 2] chromophore{actinocin) 2] 5-A& %<l
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viebyde). 7.69 ppm3 7.36 ppm] peak+ actinocin®
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protonel| €3t 7o B <t 5 glvk uwpepA MT-497-2
actinocin chromophore s Z¢+= %3} amide bondE-©|
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Fig. 7. Structure of actinomycin D.
MeVal: methyl-valine, Sar: sarcosine, Pro: proline, D-
Val: D-valine, Thr: threonine.
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