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Tom tat

Streptomyces 21.123 1a chiing Streptomyces sinh tong hop khdng sinh dwoc ching ti phan ldp
tir mau dat mién Bdc Viét Nam. Tar dich loc dich 18n men cua ching xa khudn nay, hén hop khang sinh
ot chiét tach tot sang pha ethyl acetat ¢ pH 7,0. Scc ky lép mong cho thdy cé it nhat 4 thanh phan
trong trong han hop khang sinh nay. Céc thanh phan chinh dwoc phan tich va duwoc tinh ché qua sdc
ky cét Silica gel. Si dung pho khéi va phé cong hueng tir hat nhdn d@a bién gidgi dieoc cau tric héa hoc
cia 2 thanh phdan chinh 1a actinomycin D va actinomycin Xa.
Tir khoa: Streptomyces, phé khai, phd NMR, actinomycin D, actinomycin X;.

Actinomycin D and Actinomycin X2 - the two antibiotic components isolated from filtrate of the
fermentation broth Streptomyces 21.123
Abstract

Streptomyces 21.123 is an antibiotic biosynthesizing Streptomyces strain from soil samples in
the North of Vietnam. From the filtrate of the fermentation broth of this actinomycete strain, the
antibiotic mixture was well extracted into the ethyl acetate phase at pH 7.0. Thin layer chromatography
showed that there were at least 4 components in this antibiotic mixture. The major components were
separated and purified by Silica gel column chromatography. Using mass spectroscopy and nuclear
magnetic resonance spectroscopy, the chemical structures of the two main components, actinomycin
D and actinomycin X2 were explained.
Keywords: Streptomyces, mass spectroscopy, NMR spectroscopy, actinomycin D, actinomycin Xa.

1. Pt van dé

Streptomyces la chi xa khuin gom
nhiéu loai ¢6 kha nang sinh téng hop khang
sinh da dang vé cau tric va dac tinh khang
sinh, mot s6 loai trong chi nay con c6 kha
ning sinh tong hop cac khang sinh chéng ung
thu. Streptomyces 21.123 la chung xa khuan
duoc phan 1ap tir dat mién Bac Viét Nam cd
di truyén on dinh, c¢6 kha nang sinh t6ng hop
khang sinh tt. Sau mot s6 budc cai tao gidng
Streptomyces 21.123 duoc Ién men trén may
lic, dich loc dugc chiét xuat bang ethyl
acetat, tir d6 da tinh ché dugc khang sinh
chinh 14 actinomycin D va chat thir hai la

actinomycin Xo. Cau trdc cua khang sinh
dugc xac dinh bang phuong phap phé NMR
va MS. Bai viét nay gidi thiéu qua trinh phan
lap va xéac dinh cau tric hoa hoc cua 2 khang
sinh trén.
2. Nguyén li¢u va phwong phap nghién ciru
2.1. Chéng giéng vi sinh védt, méi truwong [1]
Chung Streptomyces 21.123 duoc
phan Iap tir mau dat & mién Bic Viét Nam.
Chung vi khuan kiém dinh: Proteus mirabilis
BV 108, Bacillus subitilis ATCC 6633. Cac
moi truong chinh: MT1, MT1dt va moi
truong da dugc tdi wu hoa [1], canh thang,
thach thuong.



2.2. Phwong phap nghién ciru [1-3]

Cai tao va chon giéng Streptomyces
21.123 tng dung phuong phap sang loc ngau
nhién va dot bién str dung anh sang UV 254
nm, dung dich HNO; két hop véi sang loc
ngiu nhién sau dot bién. Panh gia hoat tinh
khang sinh duoc thuc hién bang phuong
phap khuéch tan st dung khdi thach, giéng
thach, khoanh gidy loc. Phuong phéap 1én
men chim trén may lic Taitec Bioshaker BR
300 LF. Phuong phap chiét khang sinh tir
dich loc bang ethyl acetat & pH 7,0 dugc ap
dung dé chiét xuit khang sinh. Phuong phéap
sic ky 16p mong duogc sir dung dé khao sat
cac thanh phan cta khang sinh. Phuong phap
sdc ky cot v6i chat hip phu 1a Silica gel c¢&
hat 0,04 - 0,063 mm duoc sir dung dé tinh
ché khang sinh.

Phé khéi va cac loai phd NMR duoc do
tai Vién Hoa hoc cac hop chét tu nhién, Vién
Han Iam Khoa hoc va Cong nghé Viét Nam.
3. Két qua nghién ciru

Dich chiét etyl acetat cua dich loc dich
Ién men khang sinh Streptomyces 21.123
duogc loai dung méi, phan lap bang phuong
phap sic ky két hop voi két tinh lai trong
dung mdi htru co, thu dugc khang sinh chinh
- chit 2 (37,20%) va chét khang sinh chinh
thir 2 - chat 1 (19,89%).

- Pho BC-NMR, 'H-NMR, DEPT,
COSY, HMBC, HSQC, phd khéi lwong cua
chat 2 duoc thé hién so sanh véi pho cua
actinomycin D d3 dwoc cdng b theo bang
sau [3-5]:

Bang 1. Cac dic trung phd NMR cua chét 2 so véi actinomycin D

Actinomycin D Chit 2
Vi tri a-ring B-ring o-ring B-ring
dc dc dc SH dc OH
1) ) ®) (4) () (6) @)
L-Meval
C=0 # \ # 167,673 - 167,572 -
a-CH 71,3/71,4 71,369 2,70 71,182 2,70
B-CH 26,9 26,9 26,934 2,65 26,890 2,65
N-CHs 39,2 39,2 39,283 2,92 39,163 2,90
2 X CH3 & & $ @ $ @
Sar
C=0 # # 166,551 - 166,502 -
CH> 51,4 51,4 51,370 3.60 3.60
N-CHs 34,9 34,9 34,935 2,85 34,873 2,85
L-Pro
C=0 # # 173,659 - 173,297 -
a-CH 56,3 56,3 56,454 5,90/6,00 56,240 5,90/6,00
-CH. 31,0/31,3 30,953 1,82/2,18 31,252 1,82/2,18
y- CH2/C 22,9/23,1 22,843 2,15/2,30 23,010 2,15/2,3
d- CH; 47,3/47,5 47,332 3,68/3,75 47,332 3,68/3,75
D-val
C=0 # # 173,262 - 173,248 -
a-CH 58,7 58,7 58,873 3,59 58,718 3,70
B-CH 31,5/31,7 31,792 2,78 31,561 2,90
2 X CH3 & & $ @ $ @
1) (2) 3) 4) () (6) (1
L-Thr
C=0 # \ # 168,976 - 168,498 -
a-CH 54,9/55,3 54,812 4,53 55,182 4,45




B-CH 75,0 75,0 74,961 5,23 75,044 5,23
CHs 17,8 17,4 17,759 1,27 17,345 1,27
Phenoxazon
la 1
oc oc OH
C=0 # 166,502/166,551 -
1 101,6 101,660 -
2 146,0 147,569 -
3 # 179,064 -
4 113,5 113,505 -
4a 145,1 145,072 -
5a 140,5 140,469 -
6 1275 127,668 -
7 130,2 130,284 7,36
8 125,9 125,749 7,62
9 132,6 132,559 -
9a 129,1 129,080 -
4-CH3 1,7 7,775 2,25
6-CHs 15,0 15,055 2,25

#: 13 nhom C=0 cua actinomycin D [1] 6¢ =
166,1; 166,3; 2 x 166,5; 2 x 167,6; 168.5;

168,9; 3 x173,3; 173,7, 179,1.

&: 8 nhdm CHjs cua actinomycin D [1] 6c = 6

x19,1; 2 x 21,6.

$: 8 nhdm CHs; cua chit 2 &c = 17,759;
19,281; -

18,977;19,039;
21,572; 21,671.

19,093; 19,239;

@: 8 nhém CHjs cua chat 2 8y = 0,72 (6H);
0.96 (12H): va 1,02 (6H).

Tiép tuc phan tich phé hoan toan khang

dinh chét 2 chinh I actinomycin D. Hop chét

da biét dén tir chung xa khuan Streptomyces

Phd

BC-NMR,

21.123 da duoc nghién ciu trude do.
'H-NMR,DEPT,

COSY, HMBC, HSQC, pho khoi lugng cua
chat 1 dwoc thé hién theo bang sau [3-5]:
Bang 2. C4c dic trung phd NMR cua chat 1 so véi actinomycin D

Actinomycin D Chat 1
Vi tri a-ring B-ring o-ring B-ring
dc dc dc OH dc OH

1) ) ®) (4) (®) (6) @)
L-Meval

C=0 # | # 167,496 - 166,584 -
o-CH 71,3/71,4 71,454 2,70 71,242 2,70
B-CH 26,9 26,9 27,017 2,66 26,954 2,66
N-CHjs 39,2 39,2 39,368 2,95 39,184 2,95
2 X CHs & & $ @ $ @
Sar
C=0 # # 166,320 - 166,128 -
CH: 51,4 51,4 52,865 4,60 -3,98 51,321 4,72 - 4,62
N-CHs 34,9 34,9 34,914 2,89 34,758 2,89
L-Pro L-Pro L-Pro L-Pro (L-4-ox0)
C=0 # # 173,534 - 173,135 -
o-CH 56,3 56,3 56,462 5,80 54,979 6,6




B-CH: 31,0/31,3 31,029 1,82 31,549 2,37/3,86
y- CH2/IC 22,9/23,1 22,962 2,15-2,31 208,773 -
8- CH; 47,3/47,5 47,436 3,75-3,89 51,321 3,60-4,60
D-Vval
C=0 # # 174,030 - 172,719 -
o-CH 58,7 58,7 58,534 3,59 57,159 3,75
B-CH 31,5/31,7 31,859 2,75 31,697 3,21
2 X CHs & & $ @ $ @
1) (2 3) 4) ®) (6) )
L-Thr
C=0 # | # 168,976 - 168,738 -
o-CH 54,9/55,3 54,306 4,58 54,769 4,55
B-CH 75,0 75,0 74,749 5,20 74,641 5,15
CH; 17,8 17,4 17,679 1,20 17,125 1,25
Phenoxazon

la 1

oc oc OH
C=0 # 165,939/165,258 -
1 101,6 101,704 -
2 146,0 147,421 -
3 # 179,016 -
4 113,5 113,622 -
4a 145,1 145,027 -
5a 140,5 140,511 -
6 127,5 127,891 -
7 130,2 130,347 7,36
8 125,9 126,127 7,62
9 132,6 132,070 -
9a 129,1 129,153 -
4-CHjs 17,7 7,728 2,25
6-CHjs 15,0 15,030 2,51

#: 13 nhom C=0 cua actinomycin D &c =
166,1; 166,3; 2 x 166,5; 2 x 167,6; 168.5;
168,9; 3x 173,3; 173,7, 179,1.
&: 8 nhém CHs cua actinomycin D 8¢ =6 X
19,1; 2 x 21,6.
$: 8 nhom CH; cua chat 1 5c = 18,816;
18,916; 19,032; 19,066; 19,197; 19,226;
21,573; 21,692.
@: 8 nhém CHjs cua chat 1 84 = 0,75 (6H):
0.96 (12H); va 1,02 (6H).

Két qua so sanh gia tri phd cua
actinomycin D va chat 1 rat gibng nhau,

ngoai trir xuat hién thém nhém carbonyl &
ving truong thap tai 8 208,773. Két qua phd
goi v so sanh véi két qua phd cua chit
actinomycin X; da duogc dua ra khi nghién
ctru chung xa khuan Streptomyces 15.29 da
duogc cong bd. Két hop voi két qua phd ghi
nhian dwoc cua chit 1 va phdé NMR cua
actinomycin X, da duoc cong bd nhan thay
chat 1 chinh la actinomycin X, véi khdi
luong theo phd khéi lwong ESI-MS xuét
hién pic c6 cuong d rat cao tai m/z 1269,45
[M+H]" va m/z 1291,43 [M+Na]".



L-Meval: N-metyl-L-valine; Sar: sarcosine; L-Pro: L-proline;
L-4-oxoPro: L-4-oxo-proline; D-Val: D-valine; L-Thr: L-threoline
Hinh 1. Céu trdc hoa hoc cua actinomycin Xz (1) va actinomycin D (2)

4. Ban luan

Két qua cia chang t6i thu dwoc khéac
v6i két qua cua Caixia Chen va cong su [3]
phéan lap duoc actinomycin D va actinomycin
X, cting la thanh phan chinh tir Streptomyces
sp MS449 phan lap tir bién. Con & Viét Nam,
mai chi ¢o Cao Van Thu va cong su [2] cong
b6 phan lap duoc actinomycin Xp tir
Streptomyces 15.29 ma théi.

Tai liéu tham khao

5. Két luan

Két qua nghién ciu cho phép lan dau
tién ¢ Viét Nam da phan 1ap thanh céng 2
khang sinh gém: chat 2 - actinomycin D
(thanh phan chinh), chit 1 - actinomycin X,
(chat phu) tir dich 1én men cua Streptomyces
21.123 véi hiéu suat kha cao lan luot 12 37,20
% va 19,89 % tinh tir can khang sinh tho
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