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NGHIEN CU'U LEN MEN SINH TONG HOP KHANG SINH NHO’
STREPTOMYCES 15.29 -STREPTOMYCES MICROFLAVUS

CAO VAN THU, BUI VIET HA, QUACH THI LE HA, NGUYEN HONG HANH,
NGUYEN TH| THUY HIEN, PHAN VAN KIEM, VO THI LINH, VO NGUYEN THANH,
VO THI THU THUY

1. PAT VAN PE

Streptomyces 1a chi xa khuén gom nhleu loai ¢6 kha nang sinh tong hop khdng sinh da dang
vé cAu tric va dic tinh khéng sinh, mot s loai trong chi nay con c6 kha nang sinh tong hop céc
khang sinh chita ung thu va diéu tri HIV/AIDS.

Trong s6 céc Streptomyces ma ching toi phan lap dugc tir co chit Viét Nam c6
Streptomyces 15.29 1a chung xa khuén ¢6 d6 6n dinh di truyén hoc tt, c6 kha nang sinh tong
hop khang sinh pho rong va co tiém nang ung dung trong linh vyc phong bénh va chira bénh.
Bai bdo nay gidi thi¢u nhiing két qua nghién ctru vé ching Streptomyces 15.29 bao gdm nghién
ctru céc dic diém hinh théi va sinh 1i, gidi trinh tu gien 16s rADN nhiam phén loai, x4c dinh tén
khoa hoc, nghién clru cai tao gidng ting cuong hiéu suat tong hop khang sinh bang sang loc va
dot bién st dung 4nh sang UV va qud trinh 1én men chim trén mdy lic ciing nhu trong binh 1én
men 5 L va 500 L, nghién ctru chiét xuét, tinh ché xdc dinh cAu tric hoa hoc cua khang sinh va
mot s6 két qua vé phé tdc dung cua khang sinh.

2.NGUYEN LIEU VA PHUONG PHAP
2.1. Nguyén liéu
Chung Streptomyces 15.29 duoc phan 1ap tir co chit Viét Nam tai phong thi nghiém Vi sinh
vat hoc, B mon Vi sinh va Sinh hoc, truong Pai hoc Dugc Ha Noi.
Giong vi sinh vit kiém dinh bao gdm 5 vi khudn Gram- va 5 vi khudn Gram +.

Biy méi truong nuéi cdy xa khudn da dugc sir dung bao gom MT1, MT2, MT3, MT4,
MTS5, MT6, va MT7 va cac bién thi€n bo thach (c6 thé dugc bo sung thém 0,5% tinh bt san) tir
day lam cdc mdi truong 1€n men.

Cdc moi truong phén logi theo ISP da dugc st dung tir ISP1 dén ISPY. Cdc nguén
dwong dé phan loai Streptomyces bao gom: D-Glucose, L-arabinose, D-Xylose, Inositol,
D-mannitol, Rhamnose, Raffinose, Saccarose va D-fructose.

Mbi truong dé nudi cdy vi sinh vat kiém dinh bao gdm mdi truong canh thang, thach
thiong, Sabouraud.

2.2. Phwong phap nghién ctru

Phurong phdp phan loai Streptomyces theo ISP va phén loai nho giai trinh ty gien 16s
rADN dugc dp dung dé phén loai Streptomyces 15.29. Cai tao va chon glong Streptomyces 15.29
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ung dung phuong phdp sang loc ngau nhién va dot bién sit dung dnh sdng UV 254 nm két hop
voi sang loc ngdu nhién sau dot bién. Danh gid hoat tinh khang sinh duoc thuc hién bang
phuong phdp khuéch tan st dung khoi thach, giéng thach hodac khoanh glay loc. Phuong phdp
lén men mé trén may lic Taitec BR 300 LF, [én men trong binh lén men 5 L va 500 L dugc ap
dung aé nghién clu téng hop khédng sinh cua Streptomyces 15.29 trong cic moi truong dich
the Phuong phép chiét khdng sinh tu dich loc bdng ethyl acetat & 'pH 5,0 dugc dp dung dé chiét
Xuét khéang sinh. Phuong phap sdc ki 16p mong . duoc st dung dé khao sit céc thanh phan cua
khéng sinh. Phuong phdp sac ki cot voi chat hap phu la silica gel, oxyt nhom, Sephadex G10,
YMC dugc st dung dé tinh ché khang sinh. Budc dau khao sat tic dung cua khang sinh tinh
khiét d6i véi mot so vi sinh vat kiém dinh va so bd xdc dinh MIC.

3. KET QUA VA BAN LUAN
3.1. Két qua phan loai theo ISP va giii trinh ty gien 16s rADN

Streptomyces 15.29 dugc nudi cay trén cac mdi truong ISP déc chung dé phan loai, cdc
déc trung phan loai cua co6 thé trinh bay dwoc nhu sau: Khudn ty khi sinh c6 mau vang trang
(WY), tao sac td rrgelanmd khgng tao (0), mau khl}an ty co chét — kllong c6 (0), sdc td hoa tan
—¢6 (1), dang chudi bao tir — thang hoi cong (RF), bé mat bao tt — nhan (Sm), ti€u thu arabinose
— c6 (4), ti€u thu xylose — ¢6 (+), tiéu thu inositol — khong (-), ti€u thu manitol — ¢6 (+), tiéu thy
fructose — c6 (+), tié}l thu rhamnose — khong (-), tiéu thu sacarose — khﬁng (-), ti€u thu ,raffinose
— khong ( -). Tém tat cdc dac trung phén loai cua Streptomyces 15.29 dong thoi c6 két hop so
sanh véi cac dac diém phan loai cua Streptomyces sinensis dugc gidi thiu tiep theo:

Streptomyces 15.29 WY OO1RFSm ++-+4++---

Streptomyces sinensis WY OOORFSm ++-++---

Cac dac trung phan loai cua Streptomyces 15.29 co ban gidng voi cic dic diém cua
Streptomyces sinensis (92,86% trung khdp), nhu vay so bo ¢ thé 1ap luan Strepromyces 15.29
¢6 thé c6 tén 1a Streptomyces sinensis.

Tuy nhién khi giai trinh tu gien 16s rADN ung dung PCR fingerprinting st dung mdi
MST1 cua Streptomyces 15.29 cho thay chung c6 tinh di truyén doc 1ap. Gien mé hia 16SrADN
duoc khuéch dai, roi gidi tronh tu. Két qua thu duoc gien mo6 hda 16SrADN cua Streptomyces
15.29 nhu sau:

CCACCTTCGACAGCTCCCTCCCACAAGGGGTTGGGCCACCGGCTTCGGGTGTTACCG
ACTTTCGTGACGTGACGGGCGGTGTGTACAAGGCCCGGGAACGTATTCACCGCAGC
AATGCTGATCTGCGATTACTAGCAACTCCGACTTCATGGGGTCGAGTTGCAGACCCC
AATCCGAACTGAGACCGGCTTTTTGAGATTCGCTCCGCCTCGCGGCATCGCAGCTCA
TTGTACCGGCCATTGTAGCACGTGTGCAGCCCAAGACATAAGGGGCATGATGACTT
GACGTCGTCCCCACCTTCCTCCGAGTTGACCCCGGCAGTCTCCTGTGAGTCCCCATC
ACCCCGAAGGGCATGCTGGCAACACAGAACAAGGGTTGCGCTCGTTGCGGGACTTA
ACCCAACATCTCACGACACGAGCTGACGACAGCCATGCACCACCTGTATACCGACC
ACAAGGGGGGCACCATCTCTGATGCTTTCCGGTATATGTCAAGCCTTGGTAAGGTTC
TTCGCGTTGCGTCGAATTAAGCCACATGCTCCGCTGCTTGTGCGGGCCCCCGTCAAT
TCCTTTGAGTTTTAGCCTTGCGGCCGTACTCCCCAGGCGGGGAACTTAATGCGTTAG
CTGCGGCACCGACGACGTGGAATGTCGCCAACACCTAGTTCCCAACGTTTACGGCG
TGGACTACCAGGGTATCTAATCCTGTTCGCTCCCCACGCTTTCGCTCCTCAGCGTCA
GTAATGGCCCAGAGATCCGCCTTCGCCACCGGTGTTCCTCCTGATATCTGCGCATTT
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CACCGCTACACCAGGAATTCCGATCTCCCCTACCACACTCTAGCTAGCCCGTATCGA
ATGCAGACCCGGGGTTAAGCCCCGGGCTTTCACATCCGACGTGACAAGCCGCCTAC
GAGCTCTTTACGCC

Gien nay hoan toan trung véi gien cua: Streptomyces microflavus FJ481633 920/920
(100%),

Streptomyces badius FJ486454 920/920 (100%), Streptomyces argenteolus FJ486449
920/920 (100%) trong ngan hang gien.

Nhu vy Streptomyces 15.29 c6 thé xép vao loai Streptomyces microflavus. Luu ¥ rang
Streptomyces microflavus, Streptomyces badius, Streptomyces argenteolus 1a nhiing loai can
quan tim vi ¢6 ho hang gan hodc 1a synonym. Két qua nay khic so v6i phén loai theo ISP,
nhung c¢6 d¢ chinh xdc cao hon, nén tin cdy hon (d6 trung khdp gien 100%).

Pi tién hanh cai tao gidng qua sang loc ngau nhién két hop véi dot bién 2 1an bang anh
sang UV va sang loc ngau nhién sau dot bién cho cdc két qua chinh dugc gidi thiéu trong bang 1.

Bang 1. Két qua cai tao giéng chinh va céc bién ching dugc chon

(5 - duong kinh vong vo k~hu§n, s - d6 1éch thuc nghiém chuén c()’ hiéu chinh,
SLNN- sang loc ngau nhién, PB1, BDB2- djt bién 1, dot bién 2)

P. mirabilis S. aureus
Bicn chiing — %bién ddihoat |  — % bién ddi hoat
D (mm);s tinh D (mm);s tinh

SLNN 21.26 19,34; 0,43 - 23,96; 0,26 -
SLNN 21.18 18,94; 0,25 - 23,74; 0,53 -
SLNN 21.23 18,91; 0,38 - 23,13; 1,54 -
bB1 26.5 20,82, 0,84 108,04 24,05; 0,45 104,16
bB1 26.12 20,41; 0,62 105,92 23,63; 0,27 102,34
bB1 26.3 20,02; 0,64 103,89 23,31; 0,75 100,95
bB25.3 20,19; 0,44 103,61 23,33; 0,34 103,29
bB25.10 20,61; 0,34 105,73 24,08; 0,54 106,60
bB25.21 20,71; 0,28 106,24 24,20; 0,62 107,13

Tién hanh 1én men gidn doan trén mdy lic cdc bién chung da lya chon dé chon ching t6t
nhat cho 1én men chim. Két qua gidi thiéu ¢ bang 2.

Bién ching Streptomyces 15.29. 21.23 ¢6 két qua 1én men t6t va 6n dinh nén dugc chon 1a
bién ching chinh cho cdc nghién ctru tlep theo.

D3 tién hanh 1én men trong binh 1én men 5 1 quy md thi nghiém. Két qua duoc gidi thidu &
bang 3 voi cdc tham s6: cap khi 0,3 VVM, nhiét do 28°C, pH 7,0.
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Bang 2. Két quéa 1én men chon bién chiing 1én men tt nhat

(B - duong kinh vong vo khuén, s - do 1éch thuc nghiém chuén c6 hiéu chinh)

. P. mirabilis S. aureus
Bién chung _ —
D (mm) s D (mm) S

SLNN 21.26 19,29 0,71 23,87 0,83
SLNN 21.18 20,75 0,76 24,68 0,80
SLNN 21.23 19,83 0,91 24,18 0,34
bB1 26.5 19,26 0,42 24,07 0,57
bB1 26.12 18,59 0,53 23,74 0,36
bB126.3 18,18 0,17 19,65 0,51
bB25.3 18,45 0,48 22,40 0,76
bB25.10 19,35 0,83 23,22 1,02
bB25.21 17,38 0,86 20,42 0,64

Bang 3. Két qua 1én men bién ching Streptomyces 15.29.21.23 trong binh 1én men 5 lit

(5 - duong kinh vong vo khuan, s - d6 léch thuc nghiém chuén c6 hiéu chinh)

Thoi gian P. mirabilis S. aureus

(8i0) D (mm) s D (mm) s
0 0 0 0 0
24 12,19 0,68 13,90 1,36
48 12,04 0,64 13,00 1,73
72 13,16 0,81 14,16 1,75
96 15,03 1,29 16,09 1,01
120 16,35 0,79 17,39 0,43

Sau khi 1én men ¢ binh 5 lit, kha nang téng hop khang sinh cua chung Streptomyces
15.29.21.23 14 kh4 t6t, tuy nhién van thap hon so véi 1én men trén may lac. Két qua nay 1a co s&

dé tién hanh 1én men ban cong nghiép ching Streptomyces 15.29.21.23 quy mé 500 lit.

ba tlén hanh 1&n men Streptomyces 15.29.21.23 trong binh 1én men 500 L quy mo Pilot voi
céc tham so: cap khi 0,3 VVM, nhiét d6 28°C, pH 7,0 trong thoi glan 120 gio. Cac két qua thu
dugc hoan toan tuong duong vdi 1én men quy md 5 lit, dat co ¢ t6t cho nghién ctru nang cap,

mé rong quy md tiép theo.

Khi két thic 1én men, dich 1én men duoc loc thu dich loc. Dich loc duge chiét xuit béng
cac dung moi khac nhau, két qua chinh dugc gidi thi¢u trong bang 4 voi S. aureus 1a vi sinh vat

kiém dinh.
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Bang 4. Két qua chiét dich loc Streptomyces 15.29.21.23

(B - duong kinh vong vo khuén, s - d6 1éch thuc nghiém chuén c6 hiéu chinh)

Puong kinh vong vo khuan (mm), S. aureus

pH Ethylacetat n-Butanol
Pha nudc Pha hitu co Pha nuéc Pha hitu co
3 6,22 30,37 6,52 28,28
5 0,00 32,67 6,02 31,67
7 0,00 29,27 6,00 28,82
9 6,36 26,25 6,68 26,44
11 6,72 20,83 6,92 28,60

Dich ethylacetat tai pH 5 cho két qua chiét t6t nhat, do d6 nay dwoc chon lam dung moi
chiét doi véi khang sinh dang nghién ctru.

Dich chiét hitu co khang sinh dugc sdc ki 16p mong dé nghién ctru thanh phan hdn hop
khéng sinh sir dung céc h¢ dung moi ti€p theo:

H¢ 1: Metanol: Chloroform: amoni hydroxyt 25% (2 : 2 : 1);
H¢ 2: n-Butanol : Ethanol : Dimethylformamid (3 : 1 : 1);

H¢ 3: Butylacetat : Acetone : Triethylamin (1 : 2 : 1);
H¢ 3.1: Butylacetat : Acetone : Triethylamin (2 : 2 : 1).

Két qua dugc trinh bay trong bang 5, hién hinh bang S. aureus.

Bang 5. Két qua séc ki 16p mong hdn hop khéng sinh véi cdc dung moi chay doc 1ap

Rf
H¢ dung moi - . .
Vet 1 Vét 2 Vét 3
Hé 1 0,95 - -
H¢ 2 0,82 - -
Hé 3 0,88 0,67 0,00
H¢ 3.1 0,84 0,66 0,00

Dich chiét ethylacetat khéng sinh dugc loai dung moi thu dugce hdn hop khing sinh tho.
Hon hop khéng sinh dugc tinh ché bang sic ki cot silica gel str dung hé dung moi rira rai 1a hé

3.3 cai bién (Ethylacetat : Acetone :

Triethylamin (4 : 2 : 1)) va (Ethylacetat : Acetone :

Triethylamin : Methanol (4 : 2 : 1 : 2)), thu dugc 4 khéng sinh thanh phan trong 50 phan doan
sdc ki. Thanh phéan khéng sinh chinh (H = 51%, Rf = 0,78 trong hé dung méi 3.3 (Butylacetat :
Acetone : Triethylamin (4 : 2 : 1)) dugc tinh ché tiép tuc béng sac ki cot o0xyt nhom hoat héa st
dung hé dung mdi rira rai 14 hé 3.2 cai bién (Ethylacetat : Acetone : Triethylamin (3:2: 1)) va
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(Ethylacetat : Acetone : Triethylamin : Methanol (3 : 2 : 1 : 2)), thu dugc 2 thanh phin khang
sinh. Thanh phan khéng sinh chinh (H = 66%, Rf = 0,78 trong h¢ dung mdi 3.3 (Butylacetat :
Acetone : Triethylamin (4 : 2 : 1)) duoc tinh ché t1ep tuc bang sic ki cot Sephadex st dung hé
dung modi ria rai la hé 3.1 cai bién (Ethylacetat : Acetone : Triethylamin (2 : 2 : 1)) va
(Ethylacetat : Acetone : Triethylamin : Methanol (2 : 2 : 1 : 2)), thu dugc 1 thanh phé‘m khang
sinh, sau khi loai dung mdi va két tinh lai trong ethylacetat : n-hexan (1 : 4) thu khang sinh tinh
khiét 1 tinh thé mau d6 tuoi, hidu sut 66%.

Két qua danh gia hoat tinh khang vi sinh vét kiém dinh cta chit khang sinh tinh khiét nay
cho théy n6é c6 hoat tinh rat manh khang cac chung vi sinh vét kiém dinh nhu S. aureus,
P. mirabilis, S. flexneri, S. typhi v6i gia tri MIC nam trong khoang 0,1 - 0,3 ug/ml.

4. KET LUAN

Streptomyces 15.29 la xa khuén géc duogc phan lap tu dét viét nam. Phan loai theo ISP va
giai trinh tu gien 16s rADN chiing t6i da co ban xdc dinh dugc Streptomyces 15.29 ¢6 tén khoa
hoc 1a Streptomyces microflavus. Cai tao gidng qua sang loc ngiu nhién va dot bién 4nh sing
UV két hop v6i sang loc sau dot bién da 1am ting truong dugc hiéu suat tong hop khang sinh
ctia chung. Bién chung Streptomyces 15.29.21.23 1a bién chung tét nhit hién tai ma ching t6i tao
dugc. Lén men chim trén may lac va trong binh 1&n men 5 1it va 500 1it dugc thuc hién va Kkét
qua la 1én men trén may lic cho két qua t6t nhat, con 1én men trong binh 1€n men 5 it va 500 lit
cho két qua twong duong, tuy nhién kém hon 1én men trén mdy lic nhiéu. Tir dich loc dich 1én
men khédng sinh chiét dugc t6t nhat bﬁng etylacetat & pH 5,0. Séc ki 16p méng va sic ki cot cho
thdy hdn hop khéng sinh c6 it nhat 4 thanh phan. Trong d6 thanh phan chinh Thanh phan chinh
duoc tinh ché bang sic ki cot silica gel, cot oxyt nhom, YMC va cot Sephadex c6 hiéu suit 66%.
Budc dau xdc dinh gia tri MIC cua khang sinh nay 1a khé thap: tir 0,11 — 0,30 pg/ml dbi voi S.
aureus, P. mirabilis, S. flexneri, S. typhi.
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Thu Cao Van, Ha Bui Viet, Ha Quach Thi Le, Hanh Nguyen Hong, Hien Nguyen Thi
Thuy, Kiem Phan Van, Linh Vo Thi, Thanh Vu Nguyen and Thuy Vo Thi Thu

Streptomyces 15.29 is an original Actinomycete strain that has been isolated from
Vietnamese soil. Based on the ISP and 16s rDNA gene sequence determination classification
method we have basically determined that Streptomycesi5.29 is Streptomyces microflavus.
Strain improvement by random selection and selection after UV light mutation is successful with
strain’s significantly better antibiotics producing activity has been reached. The Streptomyces
15.29.21.23 is the our best mutant by now. Submerged fermentation on bioshaker machine and
in 5 L, 500 L bioreactor has been carried out and the fermentation on bioshaker is the best, the
fermentation in 5 L, 500 L bioreactor is equivalent , but its result is weaker than fermentation’s
result on bioshaker. From the filtrate of fermentation broth antibiotic were extracted best by
ethyl acetate at pH 5,0. Thin layer chromatography and column chromatography have showed
that the antibiotic mixture has 4 components. Main antibiotics component has been purified by
column chromatography on silica gel, aluminum oxide, YMC and sephadex G10. The results of
antibiotic assay showed that this component has strong antibiotic activity with the MIC values
in the range from 0.11 to 0.30 ug/ml for S. aureus, P. mirabilis, S. flexneri, and S. typhi.
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