Nghién ctru khoa hoc c6ng nghé

DAC DIEM SINH HOC CUA XA KHUAN NOI SINH
TREN CAY NGHE O’ NAM DINH VA TIEM NANG
SINH TONG HOP CHAT KHANG KHUAN
PO TAT THINH, NGO CAO CUONG, VU XUAN NAM

1. MO PAU

Vi sinh vat (VSV) ndi sinh 1a nhitng VSV sinh truéng trong mé té bao thuc
vat, ma khong giy ra nhitng hiéu tng c6 thé lam anh hudng dén su phét trién cua
cay chu [2]. Trong do6 xa khuén noi sinh 1a nhém VSV duoc cha y nhiéu trong
thoi gian gan day, do c6 kha ning sinh nhiéu hoat chét sinh hoc nhu enzym, chét
kich thich sinh truéng thuc vat va khang sinh, voi nhiéu chi xa khuan d3 dugc
phan 1ap dién hinh nhu cac loai thudc chi Streptomyces, Micromonospora... Xa
khuan ndi sinh véi thuc vat con co thém dic tinh sinh hoc quy ma cac nhom xa
khuan khac khong c6 dugc nhu kha nang chiu ap luc, tinh thich nghi cao, chéng
chiu tdt v&i nhiéu loai VSV gay bénh trén thyuc vat, mot sb chat khang sinh md&i
duoc phat hién gan day déu c6 ngudn gdc tir xa khuan noi sinh [7]. Hién nay, vi
khuan gy bénh c6 xu hudng khang lai nhiéu loai khang sinh, ching 1a nguyén
nhén tryc tiép va gian tién cta hang loat cac bénh nhiém khuéan: thwong han,
nhiém trang tiét niéu, nhiém khuan vét mo... [3]. Mot sé nghién ctru gan day cho
théy, ty 1€ phat hién ra cac khang sinh mdi trén xa khuan noi sinh co ty 1¢ kha cao
so véi xa khuén phan lap tu dat hodc bé mat thue vat. Vi du: chét ansamycin co
thém nhom chirc chlorine médi con goi 1a naphthomycin K, dugc tim thay tir
Streptomyces sp. ndi sinh trong cdy thudc Maytenus hookeri [8].

Viét Nam 1a nude nhiét déi co diéu kién khi hau dac trung, voi nguén duoc
liéu v6 cung phong phii trong d6 c6 cdy nghé. Trong y hoc cb truyén cdy nghé da
duoc s dung hang ngan nim nhu mot phuwong thude chira cac bénh vé da day,
da, phdi, hé thong tiéu hoa, dau nhirc, cac vét thuong, bong gan va céac rdi loan &
gan. Bai bao nay trinh bay két qua nghién ctru mot sd dic diém sinh hoc cua
chung xa khudn ndi sinh c6 hoat tinh khang khuan, phan 14p trén ciy nghé trong
¢ tinh Nam Dinh.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1.Vit liéu va chiing giéng vi sinh vat

Cac mau Nghé (13, than, ré) trong tai huyén Giao Thay, Nam Pinh. Cac VSV
kiém dinh: Enterococcus faecalis ATCC 29212; Bacillus cereus ATCC 13061,
Listeria innocua ATCC 33090; Pseudomonas aeroginosa; Candida albican ATCC
10231; Salmonella typhimurium ATCC 14028; Escherichia coli ATCC 25922;
Proteus vulgaris; Staphylococcus epidermidis ATCC 12228 nhan tir B suu tip gidng
VSV cua Phong Vi sinh, Phan vién Cong ngh¢ sinh hoc, Trung tdm nhiét déi Viét -
Nga. Cac doan moi khuéch dai gen 16S rDNA do Invitrogen (Hong Kong) cung cap.
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2.2. Moi trwong

Moi trudng nudi cdy va phan loai: Cac méi trudng theo ISP (International
Streptomyces Project) [9] va khoa phan loai Bergay [15] dugc sir dung dé nudi cay
va phan loai xa khuén. Mai truong MPA dugc su dung dé nudi céy vi khuén kiém
dinh va moi truong Hansen duoc st dung dé nudi cdy ndm men Candida albican
ATCC 10231 kiém dinh.

2.3. Phuwong phap
2.3.1. Xt Iy méu va phén lap xa khudn

Mau thyc vat sau khi duge xtr 1y, 1am sach va phan lap theo Shutsrirung [12].
Céc dia phan 1ap dugc 0 & 28°C trong 15+60 ngay. Cac mau xa khuan duoc thuan
khiét va gifr trén moi truong ISP2 va sir dung trong céc nghién ctu tiép theo.

2.3.2. Danh gia hoat tinh khang khuén

Céc ching xa khuan phan lap dugc kiém tra kha ning dbi khang véi mot sb
chung vi khuan Gram (-) va Gram (+) va ndm men Candida albican ATCC 10231
kiém dinh bang phuong phéap thoi thach va phuong phap khuéch tan trén thach. Kha
ning ddi khang dugc danh gia dya trén vong tc ché cac VSV kiém tra [6].

2.3.3. Khdo sdt mgt sé dic diém sinh hoc ciia xa khudn

Nghién ciru dic diém sinh hoc theo phuong phéap ISP (1974) va khoa phan loai
Bergey. Mau sic cua khudn ty co chat (KTCC), khuan ty khi sinh (KTKS) va sic tb
tan tiét ra moi truong duoc danh gia trén bang mau cua Tresner va Backus [10, 11].
Hinh dang cudng sinh bao tir va ciu triic bé mit bao tir ciia xa khuan nghién ctru
duogc quan sat dudi kinh hién vi quang hoc Olymbus BX51 (Nhat Ban).

Nghién ctru anh huong cua didu kién nuéi cdy dén kha ning sinh trudng cua
xa khuén g6m cac yéu to: pH ban dau (4,0; 5,0; 6,0; 7,0; 8,0, 9,0 va 10,0); nhiét do
(4; 10; 15; 30; 37; 45°C) va néng do mudi NaCl (1, 2, 3,4, 5,7, 10%) trén moi
truong ISP2 sau 96 gio [14].

2.3.4. Xac dinh kha ndng téng hop mot 6 enzym ngoai bao: cellulase,
protease, amylase biang phwong phdp khuéch tin trén thach

Chung xa khudn duoc ciy trén mai truong khoang cé bd sung cac co chat dic
hiéu: CMC (cacboxyl metyl cellulose) dé xac dinh hoat tinh cellulose, tinh bot dé
xac dinh hoat tinh amylase, casein dé xac dinh hoat tinh protease. Sir dung phuong
phap cdy chdm diém, nudi & 28+30°C, kiém tra két qua sau 5 ngay. Kha ning sinh
téng hop cellulase va amylase duoc xac dinh bang viéc bd sung 2ml dung lich lugol
va do duong kinh vong phan giai co chat xuat hién trén dia. Dung dich axit
tricloaxetic 50% (w/v) dugc sir dung dé xac dinh kha nang sinh tong hop protease.
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2.3.5. Phédn loai xa khudn b&ng phwong phap gidi trinh tw gene ma hoa
168 rRNA

Tach chiét DNA téng sb6 cta xa khuén theo trinh tu da huéng dan cia kit
GeneJET Plant genomic DNA purification Mini Kit. DNA sau khi tach chiét duoc giit
& -20°C va dung dé 1am khuon cho cac phan tng PCR. Gen 16S rRNA cua xa khuén
dugc khuéch dai bang phan tng Polymerase Chain Reaction (PCR) sir dung cip moi
27F va 1492R véi trinh tuy nhu sau 27F (S'AGATTTGATCCTGGCTCAG3'); 1492R
(5'GGTTACCTTGTTACGACTT3') va tién hanh theo Shutsrirung [12]. Trinh tu
nucleotide cia gen 16S rDNA dugc kiém tra bang phan mém phén tich DNA STAR
(Lasergene), so sanh trinh tw gen twong tmg trén co s& dir liéu GenBank bang cong cu
BLAST trén NCBI [1].

3. KET QUA VA BAN LUAN
3.1. Lua chon chiing xa khuin c6 hoat tinh khang khuén cao

Tir cac miu than, 14 va ré cdy nghé, di phan 14p dugc 8 ching xa khuan. Trong
d6 xa khuan xuat hién & tat ca cac bd phan cua cdy, s6 chung phan lap duoc tir than
(3 chung), r& (3 ching) va tir 1a (2 chung), két qua trén c6 su khac biét voi nghién
ctru d cong bd [4].

Trong s6 8 chung xa khuan phan 1ap c6 2 ching c6 kha ning trc ché E. faecalis
ATCC 29212 (chiém 25%), 7 chung c6 kha ning tc ché S. typhimurium ATCC 14028
(chiém 87,5%) va 2 ching co kha nangtic ché ca 9 ching VSV kiém dinh (chiém
25%), do6 1a cac ching c6 ki hiéu NVGR3 va NVGC3 (hinh 1). Hai chuing NVGR3 va
NVGC3 dugc lya chon phuc vu cho nghién ctru tiép theo.

Hinh 1. Hoat tinh khang S. typhimurium
ATCC 14028 cua cac ching xa khuan ndi
sinh cdy nghé vang.

3.2. Pic diém sinh hoc ciia cac chiing xa khuan

Dbi v6i xa khuan, dic diém cuéng sinh bao tu 1a mot trong chi tiéu phan loai
quan trong. Chung NVGR3 ¢6 chudi bao tir dang luon song (Rf) xen 1an dang moc
cau, tir mot cudng c6 thé sinh ra 1 dén 2 chudi bao tir dai, s6 luong bao tur tir 1050
bao ti/chudi. Chiing NVGC3 c6 chudi bao tir dai, dang xodn 16 so (S). Tr mdt
cubng bao tir c6 thé sinh ra 1 d&én 3 chudi bao tir dai, SO lwong bao tir tir 30+50 bao
tir/chudi (hinh 2).
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Khuan ty khi sinh (KTKS) cua xa khuan NVGR3 trén cac moi truong ISP2 va
ISP4 ¢6 mau xam, khuan ty co chat (KTCC) c6 mau xam dam va sic t6 tan mau
vang nhat. Trén mdi truong ISP7, KTKS va KTCC déu c6 mau vang xam. Chung
NVGR3 khéng sinh sic t6 tan melanin.

Xa khuan NVGC3 ¢6 KTKS mau vang trén méi truong ISP2, mau vang sang
trén moi trudng ISP4 va ISP7. KTCC cua xa khuan nay trén ca ba moi truong kiém
tra déu c6 mau trang. Chung sinh sic t6 vang trén moi truong ISP4 va khong sinh
sac té melanine (bang 1 va hinh 2).

NVGR3 NVGC3

Hinh 2. Dic diém hinh thai khuan lac va chudi bao tir (x 600)
ctia hai chung xa khuan sau thoi gian 7 ngdy nudi ¢ nhiét do 28°C.

Bang 1. Mot s0 dac diém nuoi cay va sinh hoc cua hai xa khuan noi sinh NVGR3 va

NVGC3
Dic diém Chiing nghién ciru
NVGR3 NVGC3

Khuan ty khi sinh Mau xam Mau vang

Khuan ty co chat Mau xam dam Mau tring

CAu truc chudi bao tir Luogn song Xoan 10 so

S6 lwong bao tir trén chudi 10+50 30+50
Séc t tan V?;lgzrjllig‘;trfn Vang trén ISP 4
Séc t6 Melanin Khoéng Khong
Hoat tinh cellulase + +
Hoat tinh amylase + +
Hoat tinh Protease + +
Kha ning st dung cic ngudn dudng:

D- Glucose + +
D-Arabinose + +
D-Fructose + +
Inositol + +
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D-Mannitol + +
Rhamnose + +
Saccharose + +

Kha nang st dung cac nguon acid amin:

D- alanine + +

L- Methionine + +

L-lysine + +

Chiu mudi NaCl % <7 <7
pH sinh trudng 5<pH<I10 4<pH<I10
Nhiét d¢ sinh truong 15<t<37 10<t<37

Ghi cha: “+7: Co hoat tinh hodc co dé‘ng hoa.

Mot trong cac dic diém sinh 1y, sinh hoa quan trong ctia xa khuan duoc sir dung
trong phén loai 12 kha nang dong héa cac ngudn cacbon va nito. Hai ching xa khudn
NVGR3 va NVGC3 dugc nudi cdy trén moi truong khoang ISP9 ¢6 bd sung ngudn
duong va ngudn nito khac nhau. Két qua thi nghiém (bang 1) cho thiy, ca hai chung
khao sat déu phat trién tdt trén cac ngudn dudng kiém tra D- Glucose, D-arabinose, D-
fructose, inositol, D-mannitol, rhamnose va saccharose. Bén canh do, 2 chung cling c6
kha ning sir dung ba ngudn nito kiém tra 1a D- alanine, L- methionine, L-lysine.

Céc hoat dong trao doi chat ciia VSV 1a két qua cua phan tmg héa hoc. Vi vay,
nhiét d6 va pH mai trudng 1a hai yéu té c¢6 tac dong 1on dén qua trinh séng cia té
bao. Pé tién hanh nghién ciru, chung xa khuan duoc cay trén moi truong ISP2 va
nudi & cac didu kién nhiét do, pH, nong do NaCl khac nhau. Két qua cho thiy ca 2
chung thugc nhom wa 4m, sinh truong t6t ¢ nhiét d6 30°C, moi truong trung tinh
pH=7 = 8 va chju duoc ndng d6 mudi NaCl < 7%. Két qua nay phu hop véi tai lidu
cong b [13] da sb cac ching xa khuédn chi phat trién duge ¢ ndng d6 NaCl dudi 9%.
Hai chiing nghién ctru déu c6 kha ning phan hiy cac co chat nhu cellulose, casein
va tinh bot (bang 1).

3.3. Phé khang khuin tir dich 1én men céia hai ching xa khuin
NVGR3 va NVGC3

Dich chiét tir dich sau 1én men ctia 2 chung déu c6 hoat tinh khang khuan &
mirc d6 khac nhau d6i véi cac ching VSV kiém dinh (bang 2 va hinh 3). Chung
NVGR3 ¢6 hoat tinh khang khuan véi nhiéu chung VSV kiém dinh, duong kinh
vong khang dat cao nhét véi ching L. innocua ATCC 33090 (19mm) va nho nhét
v6i chung E. faecalis ATCC 29212 (6 mm). Dbi véi ndm men C. albicans ATCC
10231 ching NVGR3 thé hién vong khang dat 6 mm. Diéu nay cho thay, ching
NVGR3 ¢6 tiém nang trong thu nhan hoat chat khang khuan dung trong y duoc. Do
d6 chung NVGR3, di phén loai k§ hon bang phuong phép sinh hoc phén tir, két qua
thé hién ¢ phén 3.4.
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Bang 2. Pho khang khuan dich chiét tir méi trudng 1én men cua hai ching xa khuén

) Puong kinh vong vé khuén (D-d, mm)
Chiing vi sinh vat kiém dinh
Ching NVGC3 Chiing NVGR3

Bacillus cereus ATCC 13061 15 18
Enterococcus faecalis ATCC 29212 3 6

Escherichia coli ATCC15224 15 16
Listeria innocua ATCC 33090 16 19
Proteus vulgaris 9 17
Salmonella typhimurium ATCC 14028 12 18
Pseudomonas aeruginosa 15 15
Candida albicans ATCC 10231 2 6

Staphylococcus epidermidis ATCC 12228 8 16

Ghi chii: “D”: Puong kinh vong khang khudn; “d”: Puong kinh 16 thach.

Hinh 3: Hoat tinh khang khuan cua hai chung xa khuan tuyén chon

1. Hoat tinh khang B. cereus ATCC 13061; 2. E. faecalis ATCC 29212; 3. E. coli
ATCC15224; 4. L. innocua ATCC 33090; 5. P. vulgaris; 6. S. typhimurium ATCC 14028; 7. P.
aeruginosa; 8. C. albicans ATCC 10231; 9. S. epidermidis ATCC 12228.

3.4. Phan loai xa khuin ndi sinh NVGR3 dua trén trinh tw gen 16S rRNA.

DNA tbng sb ctia xa khudn NVGR3 dugc sir dung 1am khuén cho phan tmg PCR
khuéch dai gen 16S rDNA bang cap mdi 27F va 1492R. San pham ctia phan tmg PCR
cho mét bang duy nhét c6 kich thudc khoang 1,4 kb trén gel agarose 1%, tuong ing voi
kich thudc mong doi (hinh 4). Vi vay, san pham PCR sau khi tinh sach dugc st dung dé

giai trinh tyr hai chidu cho doan gen 16S rDNA.
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- - Streptomyces massasporens NBRC 12796 (AB184152)
E:‘ Streptomyces hawaiiensis NBRC 12784 (AB184143)
4 Streptomyces luteogriseus NBRC 13402 (AB184379)
’ Streptomyces lomondensis NBRC 15426 (AB184673)

NVGR3
Streptomyces collinus IM4D2
———————— Streptomyces hyderabadensis OU-40 (FM9986520)
- Streptomyces malachitospinus NBRC 101004 (AB2499¢

_ [ Streptomyces olivaceus NBRC 12805 (AB249920)
: Streptomyces pactum NBRC 13433 (AB184398)

44— Streptomyces parvulus NBRC 13193 (AB184326)
Streptomyces prasinopilosus N2 (KR703669)
] Streptomyces muensis MBRL179 (JN560155)
— - Streptomyces violarus NBRC 13104 (AB184316)
0020

Hinh 4. Dién di 46 sanpham  Hinh 5. Mic d6 tuong déng di truyén giita ching
PCR cuaching NVGR 3 trén  NVGR3 vdi céac loai xa khuan c6 ho hang gan dua
gel agarose 1%. vao trinh tu nucleotide cua gen 16S rRNA
M: Thang DNA chudn;
1: San pham PCR
Gen mi hoa 16s rRNA ciia ching NVGR3 ¢6 d6 tuong dong 99% so véi gen
tuong mg cua cac ching xa khuan thudc loai Streptomyces collinus 3M4D2
(KC119160.1) (hinh 5). Ngoai ra, khi so sanh dic diém hinh thai, sinh 1y va hoa sinh
cho thiy, chung NVGR3 c6 cic dic diém gidng vé6i chung Streptomyces collinus
Lindenbein [5] hay nhu ISP 5129 [5] thudc nhém A-1nhu: chudi bao tir ngan, KTKS
c6 mau xam trén méi trudng ISP (2, 4 va 7), ching c6 kha nang sir dung cac ngudn
cacbon nhu D- glucose, L-arabinose, sucrose, inositol, D-manitol, D- fructose,
rhamnose va raffinose. Déi chiéu cac dic diém sinh hoc va dua trén phan tich trinh
tu gen 16S rDNA co thé két luan chung NVGR3 thudc loai Streptomyces collinus va
duoc dat tén 1a Streptomyces collinus NVGR3.

4. KET LUAN

1. Tr cAc mau ré, canh va 14 ctia cAy nghé thu nhan & huyén Giao Thuy, Nam
DPinh, Vi¢t Nam, da phan 1ap dugc 8 chung xa khuén noi sinh.

2. Hai chung xa khuén ndi sinh NVGR3 va NVGC3 c6 kha ning trc ché ca 9
chung VSV kiém dinh. Dich chiét tir moi truong 1én men cua chung xa khuén noi
sinh NVGR3 ¢6 hoat tinh dbi khang manh véi cac VSV kiém dinh dugc lua chon
cho nghién ctru.

3. Duya trén co so phan loai theo dac diém hinh thai, sinh 1y, sinh hoa va két
hop vai két qua phan tich trinh tu gen 16S rDNA, ching xa khuan NVGR3 duoc
dinh danh 1a Streptomyces collinus NVGR3.
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SUMMARY

BIOLOGICAL CHARACTERISTICS OF ENDOPHYTIC ACTINOMYCETES
ASSOCIATED FROM CURCUMA LONGA TREES AND THE POTENTIAL
TO BIOSYNTHETIZE ANTIMICROBIAL SUBASTANCES

Endophytic actinomycetes associated with medicinal plants have widely
reported to inhibit microbial pathogens and shown the potential applications. In
traditional medicine, Curcuma longa has been used for thousand years. This is a
precious medicinal plant, with the desire to find endophytic Actinomycetes strains
with many precious properties on medicinal plants. In the paper, roots, branches and
leaves of Curcuma longa were collected at Giao Thuy district, Nam Dinh province,
Vietnam. The results showed that 8 endophytic Actinomycetes strains were isolated,
in which, there are two strains named NVGR3 and NVGC3 could inhibit all tested
strains (18.5%) and especially, NVGR3 strain has the best antibacterial activity. The
isolated NVGR3 was selected for studying on biological characteristics. This strain
reached high biomass yields as grow in several cultivation media at pH 5+10,
salinity up to 7% and growth temperature of 15+37°C. Based on the results of
morphological, physiological and biochemical characterizations and phylogenetic
analysis of 16S rDNA, the isolated NVGR3 was identified as Streptomyces collinus
species named Streptomyces collinus NVGR3.

Tir khéa: Xa khuan ngi sinh, nghé ving, Curcuma longa, endophytic
actinomycetes.
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