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NANG CAO KHA NANG SINH TONG HGP VALIDAMYCIN-A
TU CHUNG Streptomyces hygroscopicus 11405 BANG POT BIEN TE BAO TRAN
Vit Thi Hanh Nguyén', Nguyén Thi Thanh Thay?, Phi Quyét Tién’

TOM TAT

Validamycin A (Val-A) 1a chit khang sinh thu¢c nhém aminoglycoside dugc sinh téng hgp bdi chiing Streptomyces
hygroscopicus. Muc dich nghién citu nay 1a tao t€ bao tran va giy dot bién té€ bao tran (TBT) chtng S. hygroscopicus
11405 béng tia UV va N-metyl-N'-nitro-N-nitrosoguanidin (MNNG) d€ nang cao hiéu sudt chung san xuét. TBT S.
hygroscopicus 11405 dugc tao t6t nhat khi phat trién & d4u pha logarit c6 bg sung 0,4% glycin va xi ly véi lysozyme 1
mg/ml ¢ 37°C, 60 phut. Dot bién TBT chiing 11405 bang tia UV khong cho két qua tét, tuy nhién gay dot bién bang
MNNG v6i néng do 0,1 mg/ml trong 30 - 40 phut tao dugc ty 1¢ dot bién cao nhat. Sau khi xtt Iy dot bién TBT da thu
dugc 109 bién chiing dugc phén thanh 5 typ mau, trong d6 typ 1, 5 chiém da s6, dat t6i 38,5 - 49,6%. Ap dung quy
trinh gy dot bién bang MNNG d4 tao dugc bién ching S. hygroscopicus 11405-115 c6 hoat tinh Val-A cao hon ching
g6c 70%. Thoi diém sinh téng hop khang sinh cao nhdt ctia bién chiing nay la sau 48 git 1én men dat 6,87 mg/ml.

T khoa: Dot bién, Rhizoctonia solani, Streptomyces hygroscopicus, té€ bao tran, validamycin-A

1. DAT VAN PE

Validamycin A (Val-A) 13 mot chat khang sinh
nhém aminoglycoside c6 hoat tinh khang nim
dugc sinh téng hgp cht yéu boi Streptomyces
hygroscopicus var. limoneus (Liao et al., 2009; Iwasa
et al., 1971) va S. hygroscopicus subsp. jinggangensis
5008 (Shen, 1988; Zhou et al., 2014). Nho hiéu qua
phong trit ndm cao cling nhu an toan cho con nguoi
va dong vit, nén Val-A tré thanh mot trong nhiing
khang sinh quan trong nhat va dugc st dung rong
rdi dé trit bénh d6m vén hai laa, ngo, bénh dom 14
va than laa, ngd do Rhizoctonia solani, R. oryzae va
Sclerotium oryzae-sativa gay nén. Ngoai ra, val-A
con trit bénh thoéi cu, théi ré khoai tay, bong, ca chua,
nidm hong trén cay cao su va nhiéu loai rau do ndm
R. solani gay nén (Wang et al., 2001). Val-A la chat
kim ham yéu (IC, = 10° M) cic enzyme thay phan
dudng khac nhu maltase, isomaltase va saccharase
trong rudt lgn. Trong R. solani, khang sinh dugc
van chuyén nhanh dén sgi ndm va dugc glycosidase
thay phan thanh validoxylamine A, day 1a chat kim
ham trehalase ctia ndm manh cad & in vitro va in
vivo (Kameda et al., 1975). Trong t€ bao nim bénh,
trehalase xtic tac chuyén hoa trehalose thanh dudng
glucose - nguén nang lugng cho ndm phat trién.
Do d6, dudi tic dong cta val-A, t€ bao ndm sé tao
nhanh bat thuodng, bi kho dan va chét do khong co
khé nang téng hgp glucose dé sinh trudng (Demain,
1974). Cac chung S.hygroscopicus ¢ hoat tinh tdng
hop khéng sinh rét yéu, khong mang tinh 6n dinh va
bén viing cao d€ han ché hinh thanh céc san phim
phu, rat ngan thoi gian 1én men va giam chi phi san
xuét. Do vay, nghién ctu nay trinh bay két qua gay

doét bién & chung S. hygroscopicus 11405 dudi tac
dong clia cdc tac nhin nhu tia UV, chat gay dot bién
MNNG va lya chon nhiing bién chling c6 hoat tinh
cao cho 1én men sinh téng hop Val-A.

II. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vat liéu nghién ciu

Chung xa khuén S. hygroscopicus 11405 va chung
nam kiém dinh Rhizoctonia solani VP nhan duoc tu
B suu tip giong vi sinh vt ctia Phong Cong nghé
1én men, Vién Céng nghé sinh hoc, Vién Han lam
Khoa hoc va Céng nghé Viét Nam.

Moéi truong ISP2 (g/1): Cao ndm men 4; cao malt
10; dextrose 4; thach 20 pH 7,3, nudc cit 1000 ml
Moi trudng 1én men co ban FM3 (g/1): Bot ngd 90,0;
bot dau tuong 40,0; cao ndm men 5,0; KH,PO, 1,0
pH 7,0; nudc cat 1000 ml. M6i trudng xac dinh hoat
tinh khang sinh A1 (g/1): Saccharose 1,0; cao thit 5,0;
pepton 10,0; thach 8,0; pH 7,0, nudc c4t 1000 ml.

2.2. Phuong phap nghién ctiu

2.2.1. Xdc dinh hogt tinh khdng sinh (HTKS)

Theo phuong phap mang ngugc ctia Iwasa va cong
tac vién (1971). Hoat tinh Val-A dugc xac dinh bang
phuong phép phén tich sic ky 1ong cao ap (HPLC) tai
Trung tam Ky thuét I, Tong cuc Tiéu chuén Do ludng
Chat lugng, Bo Khoa hoc va Cong nghé.

2.2.2. Ddnh gid sy bién dong ty nhién vé HTKS cia
cdc khudn lac (KL)

bau tién xac dinh HTKS trung binh (X) cta cac
khuan lac, réi tit d6 x4c dinh do6 1éch chuan:

8 =VE(X -X)*/(n-1)

'Vién Cong nghé sinh hoc, Vién Han lam Khoa hoc va Céng nghé Viét Nam
2Khoa Coéng nghé thuc phdm, Hoc vién Nong nghiép Viét Nam
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X, la HTKS cta 1 khudn lac c6 HTKS l6n hon
X+26 la nhiing bién chiing duong, con nhé hon X-20
la nhitng bién chung am.

2.2.3. Thu nhén va phuc héi TBT tit xa khudn

Theo phuong phép cia Hopwood va cdng tic
vién, 1985.

2.2.4. Gady dot bién bang cdch chiéu tia UV

Lay bao tl tit moi trudng ngheo dinh dudng, sau
d6 tao TBT va hoat héa trén mdi trudng giau dé cac
bao ti chuyén déan sang giai doan tién ndy mam (8 -
10 gi6). Bao tt tién ndy mam dugc chiéu tia UV véi
cdng sudt cua den la 30 W, budc song 2537 A” (260
nm), cudng do chi€u sang 8x10° ergs/cm?/gidy, thoi
gian chiéu thay d6i tii 5 - 80 gidy. Sau d6 pha lodng
va ciy gat trén moi truong ISP2.

2.2.5. Gay dot bién bang MNNG

Dich TBT dugc xt ly bang hoa chit gay dot bién
MNNG (& cac nong do 0; 0,001; 0,01; 0,05; 0,1; 0,3;
0,5 va 1,0 mg/ml) trong dém TM pH = 8,0 (0,05 M
Tris pH 8,0; 0,05 M maleic acid) d€ tao té bao dot
bién. Pem dich c6 chita té bao dot bién ly tam, thu té
bao va pha loang bang dém TM dén néng d6 10° va
cdy gat trén moi truong ISP2, nuéi & 30°C trong 3-4
ngay. Dém s6 khudn lac, quan sat su bién d6i mau
sic khudn lac, khuén ty co chét va xdc dinh hoat tinh
khang sinh (Kim et al., 1983).
2.2.6. Xay dung duong cong song sét

Do thi s6ng sot biéu dién mdi quan hé gita ty 1é
% t€ bao song sot v6i thoi gian xti ly. Sau khi nudi cay
dém s6 khuén lac 6 cdc d6 pha lodng, thoi gian chiéu
tia UV, xtt ly v6i MNNG va dia kiém chiing. Tu do,
x4c dinh dugc ty 1é % t€ bao sdng sot (% SS) & cac
thoi gian chiéu tia UV hodc xti Iy véi MNNG khéc
nhau theo cong thtic (Kim et al., 1983):

% 55 = N
N

o

x 100 %

Trong d6 Nm: s6 khudn lac song sot sau dot bién;
N : 56 khudn lac 6 mau kiém chiing.
2.2.7. Xdc dinh sy bién doi mau sdc khudn ty khi
sinh (KTKS) va khudn ty co chdt (KTCC)

Céc khuén lac cua cac bién chiung dugc nudi
ciy trén moi trudng ISP2 va mau sic KTKS va

KTCC dugc so sanh theo bang mau ctia Tresner va
Backus, 1963.

2.2.8. Dong thdi qud trinh lén men

Tién hanh 1én men trong binh tam giac 500 ml
v6i pH ban daula 6,0, & 37°C trong 120 gi. Theo doi
su bién dong cua sinh khaéi va HTKS theo thoi gian,
ct 12 git 14y mau 1 1an dé€ kiém tra.
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2.2.9. Phuong phdp xii ly sé liéu

Céc thi nghiém dugc 1dp lai 3 1an. Két qua nghién
ctu dugc xt ly va ldy s6 liéu trung binh theo ly thuyét
thong ké sinh hoc trén phidn mém Excel.

2.3. Thoi gian va dia diém nghién ctiu

- Thoi gian nghién ctu: Ti ndm 2015 dén
ndm 2016.

- Dia diém nghién ctGu: Phuong phép phan tich
sdc ky 16ng cao 4p (HPLC) thuc hién tai Trung tam
Ky thuit I, Téng cuc Tiéu chuin Po luong Chit
lugng, B6 Khoa hoc va Céng nghé. Cac thi nghiém
khéc déu dugc thuc hién tai phong Cong nghé lén
men, Vién Cong nghé sinh hoc.

I1I. KET QUA VA THAO LUAN

3.1. Bién dong tu nhién vé hoat tinh khéng sinh
caa chung S. hygroscopicus 11405

Mot trong nhiing tiéu chi chon chiing san xuat
la chon céc khuén lac ¢6 hoat tinh cao do bién dong
ty nhién cta chung trong cic 6ng giong theo chiéu
huéng gidm kha ning sinh khang sinh (Lé Gia Hy,
1994). Két qua lya chon ngau nhién 76 khuén lac
cua chang S. hygroscopicus 11405 sau thoi gian bao
quan 3 thang va xac dinh hoat tinh khang sinh cta
ching dugc dugce trinh bay trén cac hinh 1 va 2. Qua
tinh toan cho thdy, duong kinh vong tic ché trung
binh 1a 18,8 mm cé dd léch chuin: 8 = 3,6. Nhu
vay, cac khuén lac c6 duong kinh vong tic ché trén
X +2 8 (26,0 mm) 1 chting c6 HTKS cao hon chiing
g6c va ching c¢é dudng kinh vong tic ché nhé hon
X -25 (11,6 mm) 1a chting c6 HTKS thip hon ching
g6c S. hygroscopicus 11405 (Hinh 1).

Hinh 1. Két qua sang loc tu nhién vé hoat tinh
khang nim R. solani ctia chiing S. Hygroscopicus 11405
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Hinh 2. Bién dong tu nhién vé€ hoat tinh khang nim
R. solani ctia chung S. hygroscopicus 11405
sau 3 thang bao quan

Chung S. hygroscopicus 11405 c6 hoat tinh
khang sinh chua cao va khong 6n dinh. Chung
S. hygroscopicus 11405 trude khi dugc bao quan co
kha néng tic ché ndm R. solani véi dudng kinh vong
tc ché dao dong trong khoang 18 - 21 mm. Sau 3
thang, c6 7,9% s6 khuén lac cdy tach ra gidm hoat
tinh khang ndm va ¢6 6,5% s6 khudn lac c6 hoat tinh
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Hinh 3. Anh hudng ctia thdi gian nuéi cdy t6i kha nang
tao thanh TBT ctia chtng S. hygroscopicus 11405

3.2.2. Anh huéng cita thoi gian chiéu UV va ham
lugng chdt MNNG lén kha ndng song sot ciia chiing
S. hygroscopicus 11405

Két qua ty 1é song sét cta TBT chang S.
hygroscopicus 11405 sau khi chi€éu UV va s6 liéu thu
dugc sau xt 1y v6i MNNG cho thdy: Khi chiéu UV
(Hinh 4), thoi gian chiéu cang lau thi ty 1é s6ng sot
cang giam. Chiéu UV trén 70 gidy thi khong con
khuén lac nao phat trién. Theo tai liéu dugc cong bé
(Adrio and Demain, 2008), & d6 sdng sot tti 1-10% sé
cho xac sudt chung bi dot bién cao nhét. Dya vao do
thi séng sot ¢ thé xac dinh dugc thai gian chiéu UV
1én TBT thich hgp nhat 1a 40 dén 50 giay. Tac dong
gay dot bién ctia tia UV chu yéu la do acid nucleic va
cac hop chit trong t€ bao hdp thu. Su hip thu cang
manh thi kha nédng dot bién cang cao. Acid nucleic

khang ndm cao hon chiing géc (Hinh 2). Trong 6,5%
khuén lac nay chon ra mét khudn lac ¢6 hoat tinh
manh nhét dé€ gay dot bién nhan tao.

3.2. Nang cao kha ning sinh t6ng hgp Val-A béng
ky thuit dot bién TBT

3.2.1. Tao TBT tit chuing S. hygroscopicus 11405

Dé thu dugc té bao tran, chiing 11405 dugc nuoi
trong moi trudng FM3 dich thé, sinh khdi sau dé
dugc xt ly véi lysozyme. Xt ly bang lysozyme véi
néng do 1 mg/ml ti 30 dén 120 phut cho thiy, sau
30 phut cac doan khuén ty bi cit, TBT cing dugc tao
thanh, sau 60 phut lugng TBT tao thanh rit nhiéu,
sau 90 phut s6 lugng TBT it di, c6 thé mot s6 TBT
da bat dau bi phd huy. S6 lugng TBT tit khudn ty &
48 gi¢ nudi cdy tao thanh cao nhit, qua trinh dién
ra kha nhanh va c6 hiéu qué nhat (Hinh 3). Két qua
cho thdy qua trinh tao TBT hiéu qua nhat khi giong
dang phat trién & dau pha logarit tic la khodng 48
gid nudi cdy, trong moéi trudng cd b sung 0,4%
glycin, néng d6 lysozyme va thoi gian xt ly t€ bao
thich hgp nhétla 1 mg/ml & 37°C va 60 - 70 phut.

120

= 100

B

~ 80

~—

Qo

@ 60

g
“Q 40

@ ~—

<D

— 20

8 \ —

H O —

0 20 40 60 80

Thoi gian xir ly (gidy)

Hinh 4. Pudng cong séng sdt ctia chiing
S. hygroscopicus 11405 sau khi xtt ly UV

hép thu budc séng 260 nm cao nhat nén budc séng
nay c6 hiéu qua gay dot bién nhiéu nhat. Tia UV c6
thé gay nén cac dot bién gen va cac dot bién ciu tric
nhiém sic thé, gay bién d6i quang oxy hoa cac gbc
purin va pirimidin. Tac dong cta tia UV lam cho
adenin bi bién thanh hypoxanthin, dan dén nhiing
thay d6i hod hoc ctia DNA.

Xu ly bao ti trdn v6i MNNG & néng d6 va thoi
gian khdc nhau cho théy, nong d6 tac dong cang cao
va thoi gian @ cang dai thi ti 1é s6ng sét cta té€ bao
trdn cang gidm. Bang 1 thé hién két qua xu ly véi
MNNG trong 1 phut. Khi néng d6 MNNG cang cao
thi ty 1¢ séng cta TBT cang giam, khi tang lugng
MNNG 1én 0,01 va 0,05 mg/ml ty 1é song sot lan lugt
35,2 va 26,1%, con khi xti ly 6 nong d6 0,1 mg/ml
MNNG ty 1é s6ng sot dat 4,9% va TBT khong thé ton
tai 6 nong do 1 mg/ml trd 1én.
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Bang 1. Anh huéng ctia néng do
xtt Iy MNNG lén kha nang séng s6t TBT
ctia ching S. hygroscopicus 11405

Nong 40 MNNG Ty 1é s6ng sot cia TBT
(mg/ml) (%)
0 100
0,001 69,5
0,01 35,2
0,05 26,1
0,1 4,9
0,3 0,54
0,5 0,15
1,0 0

Bang 2. Anh hudng ctia thoi gian xt Iy
0,1 mg/ml MNNG lén kha néng séng s6t TBT
cua chung S. hygroscopicus 11405

Thei gian xit I (phit) Ty 1é song sot cia TBT

(%)

0 100

10 23,6

20 17,5

30 8,2

40 4,3

50 0,59

60 0,08

70 0

Do véy, ham lugng chat gay dot bién MNNG can
st dung v6i muic 0,1 mg/ml va sau 40 phut xti Iy TBT
(Bang 2) sé cho s6 khudn lac s6ng sét trong khoang 1
- 10% va kha nang gay dot bién la cao nhat. Day ciing
la néng do6 thich hgp cho dot bién TBT ctia chung
Micromonospora rosaria (Kim et al., 1983).

3.2.3. Sy bién dong hinh thdi va hoat tinh khdng
sinh ciia chung S. hygroscopicus 11405 sau dot bién

Chung S. hygroscopicus 11405 géc c6 dic diém
trén moi trudng ISP2: bé mét khudn lac kho, xu xi, xé
thuy, mau trang vang va co hoat tinh Val-A (dudng
kinh vong khang R. solani) 1a 15 mm. Sau dot bién
bang tia UV va chat gay dot bién thu dugc 109 chiing
S. hygroscopicus 11405 phan thanh 5 typ theo mau
sac ctia khuén lac va khuén ty co chit va phan thanh
4 nhém theo khéa ning sinh tdng hgp khang sinh.
Trong d6 typ 5 nhiéu nhat chiém 49,6% KTCC mau
vang va KTKS mau tring giéng véi chiing gbc, sau
délatyp 1 chiém 38,5% KTCC mau dé va KTKS mau
trdng, nho nhat la typ 4 chiém 0,9% KTKS va KTCC
déu mau vang, cudi cung la typ 2 va 3 ¢6 KTCC do,
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vang va KTKS déu la xdm, lan lugt chiém 7,3 va
3,7% (s6 liéu khong trinh bay). Diéu nay da khang
dinh tac dong ciia UV va MNNG dén qud trinh hinh
thanh mau sic ctia KTCC va KTKS. V€ hoat tinh
khang sinh thi nhém 1 gém bién chiing c6 hoat tinh
cao hon ching goc chiém s6 lugng kha 16n la 23,
chiém 21,1%. Nhom 2 géom bién chuing c6 hoat tinh
tuong duong chiing géc la 15, chiém 4,58%. Con lai
la bién chung (nhom 3) c6 hoat tinh nho hon chiing
gbc. Ddc biét ¢6 hai bién chiing (nhém 4) mét han
kha nang sinh khang sinh (s6 liéu khong trinh bay).

Bang 3. Két qua 1én men céc bién chiing
cta S. hygroscopicus 11405 sau khi dot bién

Chiing xa HTKS theo 1o 4 yrks
Kkhuin Dimitrieva (%)
(mg/ml)
PC-chun
05 & 3,65 100
11405-1A 6,1 167
11405-25A 5,11 140
11405-70B 5,58 153
11405-115 6,2 170
11405-233 5,84 160
11405-232 5,18 142

budng kinh vong khang ndm trung binh ctia cac
lan do X = 15,1 mm. D6 1éch chuin § = 2,34. Cac
khudn lac c6 dudng kinh vong v6 khudn 16n hon X
+ 28 (D >19,8 mm) la nhiing bién chiing duong tinh,
ngugc lai cac khudn lac c¢6 dudong kinh vong vo
khudn nhoé hon X - 28 (D < 10,4 mm) la nhiing bién
ching 4m tinh. Theo d6 thi phan b6 hoat tinh khang
sinh v6i céc tdc nhan gay dot bién khac nhau c6 6
khuén lac 1a bién chung duong tinh, nghia la tAn sudt
xudt hién dot bién khong cao. Khi chiéu tia UV 1én
TBT da khong thu dugc chung nao cho hoat tinh cao
(s6 liéu khong trinh bay). St dung chét gay dot bién
MNNG c6 tac dung nhiéu hon. So véi chiing géc
11405 (ham lugng Val-A la 3,65 mg/ml), cac bién
ching c6 hoat tinh khang sinh cao hon (Bang 3),
trong do6 bién chung S. hygroscopicus 11405-115 co
hoat tinh cao nhat dat 6,2 mg/ml, ting 170%. Nhu
vy, gy dot bién TBT bang chdt MNNG cho két qua
tot nhdt cling c6 thé la do MNNG la gy nén cac dot
bién khi amin d6i véi base cia DNA. Ngoai ra,
MNNG c6 thé tic dung lam duit méi lién két hydro
trong cac sgi DNA dang phén chia, tao ra mot loai
bién d6i khic nhu kiéu ciu truc lai nhiém sic thé
(Kim et al., 1983).
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3.3. Anh huéng ctia thoi gian 1én men dén kha
nang sinh Val-A cua bién chung S. hygroscopicus
11405-115

Kéo dai thoi gian 1én men khong dong nghia véi
tang hoat tinh khang sinh ma ngugc lai, c6 thé dan
dén hinh thanh cac chit doc, gay tic ché qua trinh
sinh t8ng hop khang sinh (Nguyén Van Cach, 2004).
Lua chon thoi gian 1én men thich hgp khong nhiing
c6 thé€ rut ngan thoi gian 1én men, giam chi phi san
xudt ma con gitp thu héi khang sinh c6 hoat tinh
cao nhét.
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Hinh 5. Dong théi qua trinh 1én men sinh t6ng hgp

Val-A ctia bién chiing 11405-115
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Bién chung S. hygroscopicus 11405-115 sinh
trudng cuc dai sau 60 gio 1én men (dat 7,6 mg sinh
khoéi uét/ml) va sinh tong hgp Val-A cao nhét sau
48 gio, dat 6,9 mg/ml. Sau thoi gian nay, néu kéo dai
thoi gian 1én men, hoat tinh Val-A khong ting ma
c6 xu huéng giam nhe (Hinh 5). O thsi diém 96 gid,
hoat tinh khang sinh con lai 6,2 mg/ml. Nhu vay,
thoi diém thich hgp nhét d€ thu hoi khang sinh 1a
sau 48 gid 1én men. Déy 1a thoi diém sém hon so véi
nhiéu nghién ctu khac lya chon khi 1én men sinh
tong hgp Val-A (Iwasa et al., 1970; Liao et al., 2009).

3.4. Xac dinh ham lugng Val-A cuia dich 1én men
tho béng sic ky long cao ap (HPLC)

Dich 1én men thu dugc tu bién ching S.
hygroscopicus 11405-115 nuoi trén méi truong FM3
6 diéu kién lén men thich hgp (37°C; pH 7,0; ty
1é tiép gidng 10%) sau 48 gid, dugc xac dinh bang
phuong phép sic ky long cao ap.

Két qua hinh 6 cho théy, dich 1én men c6 chta
Val-A do thoi gian luu (retention time) ctia hoat
chat cta dich 1én men véi Val-A chuén c6 d6 tuong
dong la 15,4 va 15,7 phut. Cén ct vao d6 rong cta
dinh peak cho théy, dich 1én men thé ti chung S.
hygroscopicus 11405-115 chtia ham lugng val-A la
0,687%, tuong ung v6i 6,87 mg/ml.
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Hinh 6. Sic d6 HPLC ctia val-chudn (a) va val-A ¢6 trong dich 1én men
cua bién chung S. hygroscopicus 11405-115 (b)

IV. KET LUAN

Nang cao hoat tinh khang sinh bang ky thuit tao,
phuc hoi TBT tu chung xa khudn S. hygroscopicus
11405 va gay dot bién bang MNNG, da chon loc
dugc bién chung S. hygroscopicus 11405-115 c6 hoat
tinh khang sinh cao hon 70% so véi chung goc. Thoi
diém sinh t6ng hgp khang sinh cao nhit ctia bién
ching nay trong moi trudng 1én men trén binh tam
gidc sau 48 gio dat 6,87 mg/ml. Bién chung nhén

dugc dap ting muc tiéu nghién ctu la c¢6 hoat tinh
khéang sinh 6n dinh trong qud trinh bao quan va
1én men validamycin, thdi diém thu nhén Val-A rat
ngan hon so v6i mét s6 cong bo khac (sau 48 gic 1én
men). Két qua thu dugc kha quan va thuan lgi cho
nghién ctiu tiép theo d€ san xuit Val-A, dinh hudng
tao san phdm thudc bao vé thuc vét an toan va hiéu
qua, dung diéu tri bénh ciy tréng do ndm R. solani
gay ra, dap ting nhu c4u rit 16n trong néng nghiép.
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LOICAM ON

Nhém nghién ctiu cdm on sy hd trg kinh phi
ctia Cong ty c6 phan Thudc st trung Viét Nam - B
Cong thuong va sy hé trg trang thiét bi ctia Phong
thi nghiém trong diém cong nghé gen - Vién Cong
nghé sinh hoc, Vién Han lam Khoa hoc Cong nghé
Viét Nam.
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Enhancement of Validamycin-A productivity of Streptomyces hygroscopicus 11405
by protoplast mutagenesis
Vu Thi Hanh Nguyen, Nguyen Thi Thanh Thuy, Phi Quyet Tien
Abstract

Validamycin A (Val-A) is an anti-fungal aminoglycoside antibiotic produced by Streptomyces hygroscopicus. The
present work aims to enhance the antibiotic productivity of the actinomycete strain S. Hygroscopicus 11405 by
protoplasts mutagenesis UV and N-methyl-N -nitro-N-nitrosoguanidine (MNNG). The obtained results showed that
a maximal yield of protoplast was obtained within 60 - 70 min at 37°C after adding lysozyme at a concentration of
1 mg/ml to mycelium in the logarithmic phase of growth (48 hours cultivation) in medium containing 0.4% (w/v)
glycine. The suitable conditions for MNNG treatment on the protoplasts was established as MNNG of 0.1 mg/ml
and treatment time of 30-40 min. Resulting variants by this method expressed antibiotic activity higher than that
by UV treament. After mutation, 109 resulting variants with 5 types of color were collected, of which type 1 and
type 5 were 38.5 - 49.6%. Among the positive variants, the Val-A productivity of the mutant strain S. hygroscopicus
11405-115 was highest and enhanced 70% compared to the original one. The maximal Val-A activity of the strain S.
hygroscopicus 11405-115 reached 6.87 mg/ml after 48 hours of cultivation in shaking flasks.

Key words: Anti-fungal, mutant, protoplast, Rhizoctonia solani, Streptomyces hygroscopicus, validamycin-A
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KHAO SAT MOT SO PAC PIEM CUA CHUNG XA KHUAN HT1 CO KHA NANG
KHANG VI KHUAN Streptococcus agalactiae GAY BENH TREN CA RO PHI
Nguyén Van Giang', Chu Dtic Ha%, Nguyén Thi Thu!

TOM TAT

Bai bao nay trinh bay mot s6 két qua vé hoat tinh khang khuén Streptococcus agalactiae va dac di€ém sinh hoc ctia
chung xa khudn HT1. Chiing xa khuén HT1 ¢6 hoat tinh khéng S.agalctiae giy bénh trén cd rd phi manh nhét véi
vong khang khuén dat 21 mm sau 24 gi¢ nu6i. Khudn lac ctia xa khuén HT1 c6 kich thudc tii 4 - 6 mm, hinh tron,
bé mat kho, mau xdm tring sau 21 ngay nudi trén moi trudng ISP4, cudng sinh bao tit dang hoi lugn séng, phéin
nhénh, chudi sinh bao ti ¢6 dang xodn 1o xo. Chung xa khudn HT1 sinh trudng t6t nhét khi dugc nudi long, lac 200
vong/phut, nhiét do 1a 30°C v6i pH 7, lugng tiép giéng & muic 3%, thé tich moéi trudng 1én men/thé tich binh nuoi la
10%. Nguén cacbon va nita thich hgp cho sinh trudng va sinh chét khang khuén ctia chang HT1 1a xylose, pepton

va KNO, véi dudng kinh vong khang khuén tuong ting dat 23,24 va 24,67 mm.

T khoéa: Hoat tinh khang khuén, Streptococcus agalactiae, xa khuén, dic diém sinh hoc, ca rd phi

1. DAT VAN DE

Nhiing nam gin day, nganh nudi cd ré phi
(Oreochromis niloticus) trén thé giéi dang gap phai
nhiéu dich bénh do lién ciu khuén Streptococcus giy
ra, trong s6 d6 phai ké dén nhu bénh Streptococcis
do Streptococcus agalactiae (Sun et al., 2016).
Dé khoéng ché Streptococcus spp. trong cic ao
nuoi ca rat nhiéu liéu phap s dung thudc khang
khuén (erythromycin, oxytetracyclin, doxycyclin,
sulfadiazin va amoxicilin) da dugc ap dung. Viéclam
dung thudc khédng khuén khong nhiing géy ra su ton
du thudc trong co thé cd, anh hudng téi chét lugng
c4, ma con dan dén hién tugng khang chit khiang
khudn & S. agalactiae. Nhi€u nghién ctiu cho thiy
lam dung khing sinh da dan t6i hién tugng “nhon
thu6c” va chinh vi thé nhiéu quéc gia trén thé gidi da
ban hanh quy dinh cdm va han ché nhiéu loai khang
sinh trong nudi trong thuy san (Cabello, 2006).

Xa khuin dugc biét dén 1a nhém vi sinh vat phan
b rong rai trong ty nhién va cé khé ndng sinh nhiéu
hop chit chat khang khudn c6 kha nang khang lai cac
vi khuén, vi ndm gay bénh. Gan 80% khang sinh trén
thé gii dugc biét dén c6 nguodn gde tii xa khudn, cha
yéu la chi Streptomyces va Micromonospora (Lima et
al., 2012). Nghién ctiu nay dugc thuc hién nhim
tuyén chon va danh gid kha nang khang vi khuén S.
agalactiae ctia chiing xa khuidn HT1. Tl d6, ching xa
khudn dugc tuyén chon sé dugc st dung nhu nhan
t6 sinh hoc hitu hiéu nham kiém soat va gép phin
giam thiéu dich bénh trén ca rd phi.

II. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vit liéu nghién ciiu

Chung lién cau khudn S. agalactiae va cac chling

xa khudn dugc Khoa Thay san va B moén Cong
nghé vi sinh - Khoa Cong nghé sinh hoc - Hoc vién
Nong nghiép Viét Nam cung cip. Cac moi trudng
dugc st dung trong nghién ctiu: Moi truong LB,
hé théng moi truong Intermational Streptomyces
Project (ISP) tii ISP I dén ISP 7.

2.2. Phuong phap nghién ctiu

- Hoat tinh khang khudn cta ching xa khuén:
Céc chung xa khuén dugc kiém tra kha nang khéng
S. agalactiae bang phuong phap khuéch tan trén dia
thach (agar disk-diffusion) (Balouiri et al., 2016).
Cac ching xa khudn dugc nudi trong mai truong
ISP4 long, 7 ngay, vi khudn Streptococcus agalactiae
dugc nudi lic trén moi trudng LB long trong vong
24 h. Hut 0.1ml dich nuoéi vi khudn va cdy chang
trén moi trudng LB didc. Dung dung cu duc thach
c6 duong kinh 7mm da dugc vo trung duc cac thoi
thach va ldy ching ra. Hat 0.1ml dich nudi céy xa
khuén da dugc nuoi long lac trén moi truong ISP4
tl 5 - 7 ngay trudc d6 nho vao céc 16 thach da duge
chuén bi. D€ dia thtt hoat tinh trong tu lanh & 4°C tu
4h d€ chat khang sinh khuéch tdn vao mai trudng,
sau d6 chuyén ra ti 30°C. Sau 24h quan sat va do
vong khéng khudn. Hoat tinh khédng khudn dugc
tinh theo cong thic: D-d (mm), trong d6 D - dudng
kinh vong v6 khudn, d - dudng kinh 16 thach.

- Phuong phap xdc dinh dac diém sinh hoc ctia
xa khuén: Chung xa khudn dugc nuoéi trén hé thong
moi truong ISP (International Streptomyces Project)
(Shirling and Gottlieb, 1966) d€ xac dinh dic diém
hinh thdi, mau sic khuén lac, sic t6 tan va kha nang
hinh thanh sic t6 melanin.

! Khoa Céng nghé Sinh hoc, Hoc vién Nong nghiép Viét Nam

2 B6 mon Sinh hoc Phén tu, Vién Di truyén Nong nghiép
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