Nghién ctru khoa hoc c6ng nghé

DAC PIEM SINH HOC CUA BIEN CHUNG
Streptomyces orientalis 4912-81-61 SINH VANCOMYCIN

CHU THANH BINH ", LE GIAHY ®, NGUYEN PHUONG NHUE @

I. PAT VAN PE

Vancomyecin 1 khang sinh thudc nhom glycopeptides, c6 hoat tinh khang cac cau
khuan va vi khuan Gram (+) nhu: Staphylococus, Streptococus, Corynebacterium... Co
ché tac dung ctia vancomycin gidng nhu cac khang sinh nhom B-lactam 13 phong téa
sinh téng hop thanh té bao vi sinh vat, mat khac ciing c¢6 thé tac dung thing 1én
mang cytoplasma. Khang sinh nay duoc str dung dé chita bénh do vi khuén, thudng
la Staphylococus khang penicillin va methicillin gady nén (Sussmuth, 2006). Hi¢n
nay, tuy nhiéu loai khang sinh méi dang duoc tiép tuc tim kiém nhung vancomycin
van duoc xem 1a khang sinh quan trong do hiéu qua chita bénh cao. Boi vy, viéc
nghién ctru sinh tong hop chat khang sinh nay dang rat dugc quan tam, dic biét 1a
van dé tao duoc chung gidng c6 ning suit cao va on dinh (Jung et al., 2007; Kim et
al., 2008). Bai bao nay trinh bay mot s6 két qua nghién ctru dic diém sinh hoc va
kha ning sinh vancomycin cua bién chung S. orientalis 4912-81-61 nhan dugc sau
khi gy d6t bién té bao tran ching Streptomyces orientalis 4912 bang hoa chat N-
metyl-N’-nitro-N-Nitrosoguanidin (MNNG). Nhimng két qua nay 1a co s cho viéc
nghién ctru 1én men vancomycin, tao tién dé cho viéc xay dung quy trinh san xuét
chat khang sinh nay trong twong lai gan.

IL. VAT LIEU VA PHUONG PHAP

Chung xa khuan Streptomyces orientalis 4912 va cic chung vi sinh vat kiém dinh
B. subtilis ATCC 6633, E. coli PA2, S. aureus 208P va B.cereus ATCC 21778 nhan
duogc tir B suu tap giong cua Phong Cong nghé 1én men, Vién Cong nghé sinh hoc.

Méi trudng nudi cay: Moi truong 1én men vancomycin MT48 (KCTC Strain
Database); moi truong dung cho nghién ctu dic diém sinh hoc: Gauzel, Gauze 2
(Egorov, 1976), ISP4, ISP6 va khoai tay (Shirling and Gottlieb, 1966).

Hoat tinh khéng sinh dugc xac dinh theo phuong phap cuc thach va phuong
phép duc 16 thach (Egorov, 1976).

Nghién ctru dic diém sinh hoc cua xa khuan theo cac phwong phap cua
Shirling va Gottlieb (1966) va Khoa phan loai Bergey (Stanley, 1989).

III. KET QUA VA THAO LUAN

3.1. Pic diém sinh hoc ciia bién chiing Streptomyces orientalis 4912-81-61

V6i muyc dich Iira chon chung giéng c¢6 hoat tinh vancomycin cao va bén viing,
trong mdt nghién ctru trudc day, chung xa khuan S. orientalis 4912 duoc gay dot
bién t€ bao tran bang hoa chat N-metyl-N’-nitro-N-Nitrosoguanidin (MNNG) theo
phuong phap ciia Hopwood va cong sy (1985). Sau qua trinh dot bién thu dugc bién
chung S. orientalis 4912-81-61 c6 hoat tinh vancomycin cao hon chiing goc 94,3%
(Nguyén Phuong Nhué va cong su, 2012).
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Pé sir dung cho 1én men sinh tong hop chét khang sinh vancomycin, bién
chung S. orientalis 4912-81-61 duoc nghién ctru dic diém sinh hoc. Nhiing két qua
nghién ciru ndy réat can thiét, giup rat ngin thoi gian nghién ctu thanh phan moi
truong va diéu kién 1én men thich hop, bén canh d6 con theo ddi dugc gidng trong
qué trinh nudi cdy, bao dam d6 thuan cua gidng va tranh tap nhiém.

Dé nghién ctru dic diém nudi ciy, bién chung S. orientalis 4912-81-61 dugc nudi
trén cic moi truong thach ¢ thanh phan dinh dudng khac nhau. Py 13 cac mdi trudng
nudi ciy dic trung dé phén loai cac ching xa khudn. Mot sé thong tin thu duoc vé dic
diém nuodi cdy ciia bién ching nay trong mot s6 méi trudng dugc ghi ra ¢ bang 1.

Bang 1. Dic diém nudi ciy cua bién ching S. orientalis 4912-81-61

Mbi trwong | Sinh truwéng lt/lyall:hllfl;;lnin 1\;[;:::1? gtn Sic t6 tan
Gauze 1 ++ Trang do nhat Do nhat Khong c6
Gauze 2 ++ Tring vang Nau vang Khoéng co

ISP -6 + Trang dd nhat | Nau vangnhat | Khong co
ISP-4 + Tréng vang Tréng vang Khong co
MT 48 + Tring Xam nhat Khong co
Khoai tay + Tring Nau vang Khong c6

Ghi chii: ++: Sinh truong tot;
+: Sinh truong binh thuong, +: Sinh truong kém

Viéc nudi cay cho thdy, sau 14 ngay khuan ty khi sinh cta bién chung S
orientalis 4912-81-61 trén cac moi trudng khac nhau déu c6 mau tring. Sau do, xa
khuan hinh thanh bao tir nén c6 sy thay d6i mau sic cua khuan ty khi sinh trén cac
mdi truong Gauzel, ISP-6 (46 nhat), Gauze 2 va ISP-4 (tring vang), con trén moi
truong MT48 va moi trudng khoai tay thi van 1a mau tring, bién chung khong sinh
sdc t6 tan. Trén moi trudong MT48, bé mat khuén lac bién ching S. orientalis 4912-
81-61 nhin thoang qua ¢6 vé nhan do khuan ty khi sinh bén chat (hinh 1). Bién
chung sinh truong tot trén moi truong nay, day 1a
moi trudng c6 thanh phan don gian, do d6 c6 thé
ding dé hoat hoa ching trudc khi nhan gidng.

Hinh 1. Khuén lac cta bién ching
S. orientalis 4912-81-61 trén moi
truong MT48
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Pé nghién ctru ddc diém sinh 1y, sinh hoa, bién chung S. orientalis 4912-81-61
duoc nudi trén moi truong MT 48 trong 7-14 ngay & cac didu kién pH, nhiét d, ndng
d6 NaCl... khac nhau. Két qua cho thay, bién chung co thé sinh trudng trong dai
nhiét do tir 25 - 37 °C, téi wu ¢ 28 - 30 °C va hoan toan khong phat trién duoc & 40°C
hodc cao hon. Bién chiing sinh truong duoc trong khoang pH tir 6 dén 9, tét nhit 1a &
pH 7. Trong mdi truong c¢6 pH 5 va 10 chung sinh truong yéu, dong thoi khong sinh
ra chat khang sinh. O pH thap hon 5 chung ngimg phat trién. Chung khong hinh
thanh sic t6 melanin trén moi truong thach hitu co chura sat va co kha nang chiu man
(NaCl) dudi 6%. Khi dugc nudi trén cac méi trudng sita da tach chat béo dé xac dinh
kha niang pepton ho4 sita, trén moi truong gelatin dé xac dinh hoat tinh gelatinase,
trén mdi truong chira carboxymethyl cellulose (CMC) dé thir hoat tinh cellulase, trén
mai truong casein dé xac dinh hoat tinh protease va trén moéi truong tinh bot dé xac
dinh kha nang sinh amylase, két qua thu duoc cho thay bién chung nay c6 kha ning
sinh mot s enzym ngoai bao thiy phan cac co chat nghién ctru trir CMC, diéu nay
rat thuan loi cho viéc lua chon thanh phén moi truong 1én men. Nghién ctru kha nang
ddng hoa cac ngudn duong cho thy, bién chung S. orientalis 4912-81-61 c6 kha
ning st dung hau hét cac ngudn dudng thong dung (bang 2).

Bang 2. Kha ning dong hoa dudng ciia bién chung S. orientalis 4912-81-61

Ngudn dwong Sinh truwéng

Glucose ++
Sucrose ++
Maltose +
Lactose +
Fructose ++
Manitol ++

Raffinose +

Arabinose ++
Inositol ++
Xylose -

Ghi chu: ++ : sinh truéng tot + : sinh truong binh thuong
t : sinh truong kém - : khong sinh truong

Két qua nghién ctru ddc diém sinh hoc cta bién ching S. orientalis 4912-81-61
duogc trinh bay trén bang 3.
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Bang 3. Mot s6 dic diém sinh hoc cuia bién chung S. orientalis 4912-81-61

Cac chi tiéu Bién chiing S. orientalis 4912-81-61
i a1 45| 10 Bune S i ¢y
Khuiny ki s M cg, g e phi i O
Khuén ty co chat Mau tring
Tao bao tur Co
Str dung glucose, sucrose Co
Phan giai cellulose Khong
Phan giai casein Co
Phan giai gelatin Co
Kha nang pepton hoa sira Co
Thuy phan tinh bt Co
Hinh thanh melanin Khong
gﬂﬁ;@g uu cho sinh 78 - 30
pH t6i wu cho sinh truéng 7
Kha niang chiu mubi (%) <6

3.2. Kha niing khang khuin ciia bién chiing S. orientalis 4912-81-61
Pi tién hanh nuoi bién chung trén moi truong MT48 trong 5 ngay ¢ 28°C va
kiém tra hoat tinh khang sinh. Két qua thu duoc duogc thé hién trén bang 4 cho théy,
bién chung S. orientalis 4912-81-61 c6 hoat tinh khang khuén manh, trc ché dugc ca
vi khuan Gram (+) va Gram (-), dic biét rc ché manh dbi v6i B. subtilis ATCC 6633.
Béng 4. Hoat tinh khang khuén cta bién chung S. orientalis 4912-81-61

Vi sinh vt kiém dinh Hoat zgl_l:l,k;?::)g sinh
B. subtilis ATCC 6633 23
B. cereus ATCC 21778 21
E. coli PA2 20
S. aureus 208P 20

3.3. Tinh 6n dinh hoat tinh khéng sinh ciia bién chiing S. orientalis 4912-81-61

Tinh 6n dinh cta bién ching dugc so sanh voi ching gc qua thoi gian bao
quan trong glycerin long 1 niam & -20°C va trong 6ng thach nghiéng 6 thang &
+4°C. Sau d6 lay ra cdy vao mdi truong Gauze 2 dé hoat hoa, pha lodng, cay gat
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trén moi1 truong MT 48 dac, xac dinh hoat tinh khang sinh cua cac khuén lac méi
nhan dugc so véi chiung ban dau theo phuong phap cuc thach. Két qua cho thay,
viéc bao quan bién chung 4912-81-61 va ching gdc trong glycerin khong ¢ nhiéu
bién dong, thé hién tinh 6n dinh cta bién chung. V&i bao quan trong dng thach
nghiéng chi khoang 6 thang mot 1an phai kiém tra lai hoat tinh, hoat héa, lya chon
va cdy chuyén lai. Bao quéan trén MT 48 thach nghiéng & +4°C khong t6t bang bao
quan trong glycerin ¢ -20°C (t6t nhit bao quan & -80°C). Hinh thai cac khuan lac
tlr cac miu bao quan noéi chung gidng nhau. Quan sat hinh thai thdy bién chung
4912-81-61 khong c6 nhiéu thay doi, sau bao quan ciing phai qua hoat hoa, chon
loc, céy chuyén lai, dé dam bao chung khong bi thoai hoa.

Kha ning sinh téng hop vancomycin 13 yéu t& quan trong nhét dbi véi bién
chiing 4912-81-61, cac mau sau khi bao quan lau & nhiét do thép duoc léy ra hoat
hoa trong moi truong Gauze 2, sau do 1én men trong binh tam giac dé xac dinh hoat
tinh khang sinh. Mau 1 1a ching bao quan trong glycerin (I nim), mau 2 trong 6ng
thach nghiéng (6 théng) mau 3 dugc ciy chuyén ké tiép nhau 10 1an tir mau 2 (c()
thé coi nhu 10 the h¢), mau 4 ciing tir mau 2 cdy chuyén qua 20 lan. Mdi lan cay
chuyén tir 6ng glong sang dng méi, nuodi 5 ngay ¢ 28°C, sau d6 bao quan trong lanh
(+4°C) 10 ngay, rdi lai cdy chuyén sang dng thach nghiéng, nham xac dinh mirc do
bién dong hoat tinh khang sinh sau bao quan va nhan giéng qua cac thé hé. Ca 4 miu
giéng duogc hoat hoa, nhan giéng va 1én men dé xac dinh hoat tinh khang sinh theo
phuong phap duc 16 thach. Két qua cho thiy hoat tinh khang sinh cia bién chung
4912-81-61 rat 6n dinh, cic mau bao quan lau dai cling nhu nhan giéng qua nhiéu
lan van giit duoc hoat tinh twong ddi nhu nhau (hinh 2). Ngoai ra, cac dic diém sinh
hoc cuia bién ching S. orientalis 4912-81-61 nhu kha nang dong hoa céc loai dudng,
khong c6 sic td tan tiét ra moi trudng, kha nang sinh enzym ngoai bao, cac diéu kién
nhiét do va pH tdi uu cho su phat trién cua chung, kha nang chiu mubi NaCl, van
duogc duy tri qua cac 1an cay chuyén.

Hinh 2. Hoat tinh khang sinh ctia bién chiing S. orientalis 4912-81-61
sau thoi gian bao quan va qua céac lan cay chuyén
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1- Hoat tinh khang sinh cta bién ching S. orientalis 4912-81-61 sau khi bao
quan trong glycerin 1 nim (mau 1); 2- sau khi bao quéan trong dng thach nghiéng 6
thang (mau 2); 3- mau duoc cdy chuyén ké tiép nhau 10 1an tir mau 2 (miu 3); 4-
mau duoc cdy chuyén ké tiép nhau 20 1an tir mau 2 (méu 4); 4912- chung gbc bién
chung S. orientalis 4912.

IV. KET LUAN

1. Bién chung Streptomyces orientalis 4912-81-61 c¢6 kha ning sinh tong hop
vancomycin cao, tc ché duoc ca vi khudn Gram (+) va Gram (-) nhu Bacillus
subtilis ATCC 6633, Bacillus cereus ATCC 21778, Staphylococcus aureus 208P va
Escherichia coli PA2.

2. Hoat tinh khang sinh cta bién chiing 6n dinh qua thoi gian bao quan 6 thang
dén 1 nam va cay chuyén.

3. Bién chung phat trién t6t & pH 6-8 va nhiét d6 28-30°C, chiu duoc NaCl
dudi 6%, st dung tét cac ngudn duong thong dung nhu glucose, saccharose,
fructose, lactose,... va c6 kha nang sinh cic enzym thuy phan tinh bot, casein,
gelatin, nén s€ thuédn loi cho viéc lya chon cac nguén dinh dudng khi Ién men san
xudt vancomycin trong diéu kién Viét Nam.

Loi cam on: Cong trinh dwoc thuc hién bang kinh phi cta dé tai “Nghién citu
xdy dung quy trinh sdn xudt vancomycin hydrochlorid céng sudt lkg/mé” thude
“Chuong trinh Nghién ctru khoa hoc cong nghé trong diém qudc gia phat trién cong
nghé hoa duoc dén nam 2020”.
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SUMMMARY

BIOLOGICAL CHARACTERISTICS OF MUTANT STRAIN
Streptomyces orientalis 4912-81-61 PRODUCING VANCOMYCIN

Vancomycin, which is produced by Streptomyces orientalis, is an antibiotic
used in clinical treatment against pathogens resistant to many popular antibacterial
agents. The mutant strain Streptomyces orientalis 4912-81-61 producing high yeild
of vancomycin was obtained as the result of N-methyl-N -nitro-N-nitrosoguanidine
treatment on the protoplasts of original strain S. orientalis 4912. In the present work,
the mutant strain Streptomyces orientalis 4912-81-61 was studied with respect to the
biological characteristics. Antibiotic production of this mutant strain was enhanced
by 94,3% compared to the original strain. The antibiotic produced by this mutant
strain was determined as vancomycin with a anti-microbial spectrum, inhibiting
tested strains of genera Bacillus, Staphylococcus and Escherichia. This mutant strain
grow at favourable conditions such as pH range of 6-8, temperature of 28-30°C, in
medium containing NaCl concentration not more than 6%. The strain S. orientalis
4912-81-61 express enzyme activities to degrade casein, gelatin and starch. The
fermentation process producing vancomycin by the mutant strain S. orientalis 4912-
81-61 should be performed more convenient as its abilities of enzyme productivity
and utilization of different sugars.

Keyword: Antibiotic, biological characteristics, mutant strain, vancomycin, S.
orientalis 4912-81-61.
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