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TOM TAT

Chito-oligosaccharide (COS), mét trong nhitng dan xuét dang chi y ciia chitosan, khdng nhitng co dwoc hau
hét nhiitng hoat tinh sinh hoc cua chitosan ma con vuot troi & mét sé dic tinh nhu hoat tinh khéang nim, khang
khudn, kich khang thuc vat... Phuong phap diéu ché COS theo con dudng sinh hoc bing cach sir dung enzyme
d3 cho thay nhiéu loi thé so véi cac phuong phap hoa hoc va vat ly. Trong nghién ciu nay, COS da budc dau
duoc nghién cuu diéu ché tir nguyén ligu chitosan bing cach st dung enzyme c6 hoat tinh thuy phan
chitin/chitosan tir chung xa khuan VTCC 940003. Chuang xa khudn st dung dwoc dinh danh duya trén trinh ty 16S
rDNA. Khi ning sinh tdng hop enzyme cua chimg nay dugc dinh tinh bang phuong phap khuéch tan trén dia
thach, sau d6 duoc dinh lwong dua trén luong dwong khir bang cach sir dung thude thir dinitrosalicylic acid
(DNS). Két qua cho thay chang xa khudn dugc dinh danh 1a Streptomyces macrosporeus va hoat d¢ twong duong
chitinase cua chung nay 1a 24 + 0,05 U/ml. San phdm COS dugc tao ra bing cach sir dung enzyme tir ching
VTCC 940003 dé thuy phan chitosan. San pham COS thu dugc chii yéu cé muc do polyme (degree of
polymerization, DP) nim trong khoang DP3-DP5 dua trén két qua sic ky ban mong. O ndng dd 0,3%. san pham
nay c6 tac dung trc ché 98% sy nay mam cua bao tir nAm Fusarium oxysporum tai 24 gio va hoat tinh nay tiép

tuc duoc duy tri tai 48 gio.

Tir khoa: chitinase, chito-oligosaccharide, murc do polyme, sic ky ban mong, xa khuin

DAT VAN BE

Cac bién phép sinh hoc str dung céc sinh vat doi
khang, khang sinh tu nhién, ché pham sinh hoc... dé
tiéu diét, han ché vi sinh vat gay bénh nhung khong
gay doc cho cay trong, vat nudi va khéng gay 6 nhiém
moi truong dang ngay cang dwoc phét trién. Chito-
oligosaccharide (COS) la mét dang oligome, dugc tao
ra tir qua trinh thiy phan chitosan va duoc ung dung
rong réi trong ndng nghiép véi vai tro thudc bao vé
thuc vat sinh hoc chéng céc tac nhan gay bénh bao
gébm ca nim (Dahiya et al., 2006; Kawase et al.,
2006). Fusarium oxysporum la mot trong nhiing loai
nam bénh gay thiét hai 6n d6i véi nhiéu loai cay tréng
c6 gié tri kinh té nhu tiéu, ca phé, ca chua, khoai tay...
(Kawase et al., 2006).

Diéu ché COS tir chitosan bang phuong phap hoa
hoc hay vat Iy c6 thé gay ra 6 nhiém moi truong hay
cac phan ang phu. Ngoai ra, hoat tinh cua COS phu
thudc rat nhiéu vao cac dic tinh nhu mirc d6 polymer
hoéa (degree of polymerization, DP), d6 deacetyl hoa,

su phan bé dién tich va ban chit bién ddi hda hoc trén
phan tir COS. Trong khi d6, thuy phan chitosan bang
phuong phép sinh héa st dung enzyme c6 nhiéu loi
thé so véi cac phuong phap trén vé kha nang du doan
va kha nang kiém soat (Rinaudo, 2006). Trong sb céc
loai thuoc chi  Streptomyces, Bacillus va
Pseudomonas, enzyme c6 hoat tinh phan giai
chitin/chitosan tir Streptomyces dugc nghién ciru
nhiéu nhat. Tuy nhién, enzyme c6 hoat tinh thuy phan
chitin/chitosan tir cac chi vi sinh vat trén cling nhu tir
Streptomyces noi riéng thuong cé hoat do yéu
(Tsujibo et al., 2003; Veliz et al., 2017; Kawase et al.,
2006). Trong nghién cttu nay, COS di budce dau duoc
nghién ciru diéu ché bang enzyme c6 hoat tinh thuy
phan chitin/chitosan tir xa khuan. Chang xa khuan
VTCC 940003 (duoc dinh danh bang phwong phap
sinh hoc phén tir Ia Streptomyces macrosporeus) ¢
kha ning sinh tong hop enzyme c6 hoat tinh thuy phan
chitin/chitosan véi hoat d6 twong dwong vai hoat tinh
chitinase cao (24 + 0,05 U/ml). Dya trén phuong phap
sic ky ban mong san phim COS thu duoc ¢6 mirc do
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polyme héa chi yéu nam trong khoang DP3-DP5. San
pham COS & ndng dd 0,3%o co tac dung wc ché 98%
sw nay mam cua bao tir nam Fusarium oxysporum tai
24 gio va hoat tinh nay tiép tuc dugc duy tri tai 48 gio.
VAT LIEU VA PHUONG PHAP NGHIEN CUU
Vit liéu

Céc chung vi sinh vat dugc luu git tai Trung tam
Ngudn gen Vi sinh vat Quéc gia (VTCC), Vién Vi
sinh vat va Cong nghé Sinh hoc, Pai hoc Québc gia Ha
Noi. Cu thé 1a: chung xa khuan sinh enzyme c6 hoat
tinh phan giai chitin/chitosan VTCC 940003 va cac
chung @i chung thudc chi Streptomyces c6 ma sb lan
luot 12 VTCC 1156, VTCC 1163, VTCC 1176 va
VTCC 1251. Chitosan (dugc mua tir hdng Marinard
Biotech, Canada) véi cac dac tinh nhu: trong lugng
phén tu trung binh khoang 85 + 5 kDa, muc d¢
deacetyl khoang 90% va muc d6 polyme khoang 207.
Mau chuén chito-oligosaccharide (chira cac oligome

c6 mic do polyme tir DP1 dén DP5) dugc mua tir
héng Seikagaku Biobusiness Corporation, Nhat Ban.

Céc hoéa chat dat tiéu chuan can thiét cho cac nghién
cau trong sinh hoc phén tir va phéan tich héa sinh.

Nudi cdy va dinh danh xa khuén

Dich nudi cay chung xa khuén sau 4 ngay ¢ nhiét
d6 25°C trong moi truong Y'S (10 g tinh bot tan, 1 g
K2HPO4, 1 g MgS0Os4, 1 g NaCl, 2 g (NH4),S04, 2 g
chitin; thé tich 1 lit) duoc ly tm véi tbe o6 10000
vong/pht trong 20 phut thu dich trong (dé xac dinh
hoat tinh va hoat d6 enzyme) va can té bao (dé tach
hé gen theo Sambrook va dong tac gia (2001)). Gen
16S rDNA cua chang vi khuan dugc khuéch dai voi
cap moi 27F: AGAGTTTGATCCTGGCTCAG va
1492R: GGTTACCTTGTTACGACTT Hbén horp
phan tng (50 pl) gom 25 pl master mix, 10 pmol moi
mdi loai, 1 ul DNA khuén va nuée dugc bd sung cho
du thé tich 50 pl. Chu ky nhiét cho phan ung PCR:
95°C trong 5 phut, tiép theo 1a 30 chu ky (95°C: 30s;
55°C: 30s; 72°C: 1 phit 30s) va 72°C: 10 phut. Déi
chang am (-) c6 thanh phan nhu trén, nhung DNA
khudn dwoc thay bang nudc. San phdm PCR sau d6
duoc phan tich bang dién di trén gel agarose va gui
dén hang 1™ Base (Singapore) dé xac dinh trinh ty.
Sau d6 céc trinh ty nay dugc xir ly va phan tich bang
c4c phan mém tin sinh nhu: Bioedit, MegaX,
ClustalX. Cay phan loai dugc tao nén bang phuong
phép neighbor-joining (Saitou, Nei, 1987). M6 hinh
cay phan loai da dugc danh gia bang phan tich
bootstrap v&i 1000 lan lap lai (Felsen, 1985).
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Xiac dinh hoat tinh va hoat d¢ chitinase
(Lee et al., 2009)

Dich nuéi cdy xa khudn sau li tim duoc nhé vao
cac giéng thach trén maéi trudng co chira 0,1% chitin.
Dia thach dugc dat ¢ 4°C trong vong 15 phut rdi o &
nhiét d6 37°C va sau 24 gio duoc nhuém bang Lugol
(1gl2va2gKlhoatantrong 100 ml nuéc). Hoat tinh
enzyme dugc xac dinh bang duong kinh vong phan
giai co chat. Bdi chung am 1a méi truong nudi ciy
khdng c6 vi sinh vat. Hoat d6 enzyme la hoat d6 twong
duong chitinase va dugc xac dinh bang phwong phap
sir dung thudc tht dinitrosasylic acid (DNS) véi chat
chuan la N-acetyl glucosamine. Phuong trinh dwdng
chuin c6 dang: Y = 0,0005x + 0,328; R2 = 0.9999;
trong d6: x: Ham luong duong N-acetyl glucosamin
¢6 trong dung dich (ug/ml); Y: Do hip phu quang hoc
tai budc song 500 nm. Mot don vi hoat do chitinase
duoc dinh nghia 1a luong enzyme can thiét dé giai
phong lugng duong khir twong duong 100 uM N-
acetyl glucosamin trong 60 phut & diéu kién phan tng.

Piéu ché COS bang chitinase tir ching VTCC
940003

Co chat chitosan (ndng do nam trong khoang 0,01
dén 0,02 g/ml) dugc chuan bi bang cach hoa tan
chitosan trong dung dich acetic acid 1% rdi bé sung
nuéc cit va dung dich dém Tris-base 0,5M pH 8.
Dung dich chitinase véi hoat @6 24 + 0,05 U/ml thu tur
chang VTCC 940003 duoc 1 Véi co chat chitosan theo
thé tich (1:9) va khudy déu & nhiét do 37°C trong 24
gio. Sau d6 hon hop duoc dun s6i & 100°C trong 10
phut, li tm, thu dich trong dé kiém tra chat lugng san
pham COS thu duoc.

Phuwong phap sac ky ban méng TLC

Phuong phap sic ky ban mong (Thin Layer
Chromatography, TLC) dugc thuc hién trén ban
silicagel (Merck 60. GF-254) bang cach str dung n-
propanol: H,O: amoniac khan theo ty 1€ 7:2:1 (v:v:v).
Két qua duoc thé hién sau khi phun dung dich H2SO,
10% trong con. i chimg duong 1a miu chuan chira
cac oligome c6 muc d6 polyme tir DP1 dén DP5.

Phuong phép xic dinh kha ning c ché s nay
mam cua bao tir nAm (Koo et al., 1998)

Hoat tinh khang nam F. oxysporum cua COS
dugc dénh gia qua kha ning uc ché nay mam cia bao
tar nAm dua trén viéc do mat do quang hoc (OD) cua
bao tir nam & budc séng 540 nm. Chitosan hoic ché
pham COS & cac nong do 0,03%o, 0,06%o, 0,1%o,
0,15%o0 va 0,3%o dwoc bd sung vao cac mau co chua
bao tir nAm (108 bao ta/ml) rdi u & 30°C trong 24 va
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48 gid. Mirc do e ché cua chitosan hoac ché pham
COS déi véi su nay mam bao tir nim duoc tinh theo
phan tram khi so sanh vé&i ddi chimg dwong 1a mau
bao tir hoan toan khong duogc xu ly voi COS hay
chitosan. Thi nghiém dwoc lap lai 3 lan va Student T-
test dugc sir dung dé danh gia su khéc biét co y nghia
thdng ké vai tri s6 p<0,05.

KET QUA VA THAO LUAN

Ching xa khuin c6 kha ning sinh tong hop
chitinase

Két qua kiém tra hoat tinh (Hinh 1) cho thiy
chang xa khuan VTCC 940003 c6 hoat tinh thuy phan
chitin/chitosan cao hon so véi cac chung ddi chimng
(VTCC 1156, VTCC 1163, VTCC 1176, VTCC1251)
va hoat d6 enzyme tuwong dwong chitinase cua chung
nay dat 24 + 0,05 U/ml (trong khi hoat d6 enzyme cua
cac chung dbi chung khac chi dat lan luot 12 12,1 +
0,08;8,7+0,03; 4+0,1;1,04 + 0,02 U/ml) dya trén
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phwong phap sit dung DNS. Enzyme dwgc sinh
téng hop béi ching Serratia marcescens PRNK-1
c6 hoat d¢ cao nhit 1 32,8 U/ml tai nhigt d tdi uu
(Moon et al., 2017). Nhu vay enzyme c6 kha niing
thuy phén chitin/chitosan trong nghién cwu cua
chung t6i cé hoat @ kha cao.

Hinh 1. Hoat tinh chitinase cla ching xa khuan VTCC
940003 va céac chiing doi chirng.

1007 Streptomyces baarnensis NBRC 14727 (AB184615.1)T
Streptomyces anulatus NRRL B-2873 (DQ026639.1) T
Streptomyces umbrinus NBRC 13091 (AB184305.1) T
L,i Streptomyces vietmamensis GIMV4.0001 (DQ311081.1) T
58 Streptomyces wedmorensis NRRL 3426T (DQ442557.1)T
100~ Streptomyces zaomyceticus NRRL B-2038 (EF178685.1) T
Streptomyces kaempferi 137T (HES91382.1) T
Streptomyces hachijoensis NRRL B-3106 (EF178694.1) T
| Streptomyces salmonis NBRC 15865 (AB184705.1) T
52 \_'j Streptomyces niger DSM 43049T (AJ621607.2) T
91 Streptomyces ramulosus NRRL B-2714 (DQ026662.1) T
Streptomyces galbus DSM40089 (X79852.1) T
Streptomyces echinatus ISP 5013 (AJ399465.1) T
9¢ Streptomyces yaanensis Z4 (JQ307192.1)T
10¢) Streptomyces macrosporeus DSM 41449 (Z68099.1) T
1 ' VTCC 940003
Streptomyces iakyrus NBRC 13401 (AB184877.1)T
Streptomyces labedae NBRC 15864 (AB184704.1) T
Streptomyces naganishii NRRL B-1816T (DQ442529.1) T
Streptomyces tacrolimicus ATCC 55098 (FN429653.1) T
I Streptomyces fabae T66 (KM229360.1) T
Streptomyces purpurascens NBRC 12879 (AB184851.1) T
Streptomyces daghestanicus NRRL B-5418T (DQ442497.1) T
Streptomyces palmae CMU-AB204 (LC073309.1) T
Streptomyces oryzae S16-07 (AB894335.1)T
Streptomyces qginglanensis 172205 (HQ660227.2) T
64 Streptomyces cacaoi NBRC 12748 (AB184115.1) T
— Streptomyces abietis A191 (AB744663.1)T
—_ Streptomyces xanthocidicus IFO 13469 (AY999858.1) T
Corynebacterium glutamicum ATCC 13032 (NR 074663.1) T

Hinh 2. Cay phan loai dwa trén trinh tw nucleotide 16S rDNA cla chiing VTCC 940003 va cac loai ¢ quan hé g‘én gai, st
dung phan dung meém MEGA X v&i phwong phap phan tich Neighbor joining. Gia tri bootstrap (%) dwa trén 1000 lan Iap lai.
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Chung VTCC 940003 tiép tuc duoc nghién ctu
dinh danh bang phuong phép hinh thai va sinh hoc
phan tir. Chung nay dugc so bd xac dinh thudc chi
Streptomyces dua vao dic diém hinh thai (két qua
khong trinh bay ¢ day). Bé dinh danh chinh xac hon,
thi nghiém phén tich trinh ty 16S rDNA cua chang
VTCC 940003 dugc ching t6i thuc hién. Két qua cay
phan loai ching VTCC 940003 dugc trinh bay ¢ Hinh
2. Két qua so sénh trinh tuy gen 16S rDNA cho thay
trinh tu gen 16S rDNA cua ching VTCC 940003
tuong dong dén 99,9% (1400/1401 bp) vai gen nay
cua chung Streptomyces macrosporeus Z68099.17.

Piéu ché COS bing enzyme tir ching VTCC
940003

COS c6 thé duoc tao ra bang cach sir dung céc
enzyme dac hiéu nhu chitinase hay chitosanase
(Olicén-Hernandez et al., 2016; Mallakuntla et al.,
2017) ciing nhu cac enzyme khong dac hiéu nhu
carbohydrase va protease (Kim, Je, 2010; Xie et al.,
2011, Hoai et al., 2017). Trong nghién ctru ctia ching
t6i, COS duogc diéu ché bang cach sir dung enzyme c6
hoat tinh thuy phén chitin/chitosan tir chung S.
macrosporeus VTCC 940003 dé thuy phan chitosan
va san pham COS tao ra duoc kiém tra mirc do polyme
bang phuong phap sic ky ban mong. Két qua cho thay
enzyme ctia chung S. macrosporeus VTCC 940003 c6
kha nang thuay phén chitosan tao thanh céac oligo va
san pham COS thu duwoc la hdn hop cac
oligosaccharide cé kich thuéc khac nhau véi DP chi
yéu nam trong khoang tir DP3 dén DP5 (Hinh 3).
Trong nghién ciru caa Kumar et al., 2018, chitinase
cua Humicola grisea da thé hién hoat tinh thuy phan
rd rét ddi vai colloidal chitin khi tao ra COS c6 DP2
va DP3. Nhu véy, két qua xac dinh DP caa COS duogc
diéu ché trong nghién ciru cua chang toi phu hop véi
két qua nay.
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Hinh 3. Phan tich san phdm thiy phan chitosan b&i enzyme clia
chiing S. macrosporeus VTCC 940003 bang sac ky ban mong.

Téac dung tc ché ciia COS déi véi sy nay mam cia
bao tir Fusarium oxysporum

Nhiéu nghién ctru da chi ra rang hoat tinh sinh hoc
ciia COS phu thudc rat 16n vao mic do polyme va
muc do acetyl nén san phim COS didu ché trong
nghién ctru nay sé duoc ching t6i danh gia so bo hoat
tinh khang su nay mam cua bao tir nam Fusarium
oxysporum (Kumar et al., 2020). Hoat tinh khang su
nay mam cua bao tar nAm F. oxysporum s& duogc thuc
hién voi dai nong d6 caa COS va chitosan tir 0,03%o
dén 0,3%o (Hinh 4).

Két qua cho thiy COS & ndng d6 0,03%o tic ché
yéu sy nay mam bao tr nhung & nong d6 0,3%o phan
trdm rc ché dat dén 98% tai 24 gid va hoat tinh nay
tiép tuc duy tri tai 48 gio. Ciing & ndng do 0,3%o, hoat
tinh cua chitosan trc ché sy nay mam bao tir nam tai
cac thoi diém 24 va 48 gio chi dat khoang 70%. Tuy
nhién, tac dung &c ché sy nay mam cua bao tir ndm
(thé hién bang gia tri %) khéng cé su khéc biét co y
nghia thdng ké giira COS va chitosan (p > 0,05) sir
dung trong thi nghiém nay.
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Hinh 4. Tac dung trc ché sy ndy mam cuda bao t& nAm F. oxysporum.
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KET LUAN

Chung xa khuan VTCC 940003 c6 kha ning sinh
tong hop enzyme thiy phan chitin/chitosan véi hoat
d6 tuong duong chitinase cao (24 U/ml + 0,05) va
dugc dinh danh la Streptomyces macrosporeus bang
phuong phap sinh hoc phan tir dya trén trinh ty 16S
rDNA. Dya trén phuong phap sac ky ban mong san
pham COS chu yéu thu dugc c6 muc do polyme nam
trong khoang DP3-DP5. San pham nay o nong do
0,3%o c6 tac dung uc ché 98% su nay mam cua bao tur
nam F. oxysporum tai 24 gid va hoat tinh nay tiép tuc
duoc duy tri tai 48 gio.

Lé&i cam on: Cong trinh dwroc hoan thanh véi sy hé

tro kinh phi tir @ tai KH&CN cdp PHOGHN, ma s6
0G.16.87: “Nang cap quy md san xuat ché phdm
chitosan oligomer tir ngusn phé liéu vé tém ing dung
cho bdo vé thuc vit“ do TS. Hoang Van Vinh chui tri.
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PREPARATION OF Fusarium oxysporum-INHIBITING CHITO-OLIGOSACCHARIDE BY
CHITIN/CHITOSAN-HYDROLYZING ENZYME FROM ACTINOMYCETES

Trinh Thi Van Anh, Nguyen Quynh Uyen, Nguyen Ngoc Hong, Dinh Thi Lam, Hoang Van Vinh

Institute of Microbiology and Biotechnology, Vietnam National University Hanoi

SUMMARY

Chito-oligosaccharide (COS), one of remakable derivatives of chitosan, has almost chitosan’s biological
function but better activities in antibacteria, antifungi and plant elicitor... Producing COS by biological enzymes
shows many advantages in comparision with physical and chemical methods. In our study, COS was prepared
using chitin/chitosan-hydrolyzing enzyme from actinomycetes. By analysis of 16S rDNA sequence, the enzyme
producer VTCC 940003 belonged to Streptomyces macrosporeus. The strain’s ability to synthesize the enzyme
having chitin/chitosan-hydrolyzing activity was first detected by agar plate method and then its activity
equivalent to chitinase activity was determined using dinitrosalicylic acid (DNS). The enzyme activity in the
strain culture was 24 + 0.05 U/ml. The COS was prepared by using the enzyme from S. macrosporeus VTCC
940003 to hydrolyze chitosan. The degree of polymerization (DP) of the obtained COS was mainly DP3-DP5.
At the concentration of 0,3%o the COS inhibited 98% of spore germination of Fusarium oxysporum after 24
hours and this activity remained after 48 hours.

Keywords: chitinase, chito-oligosaccharide, degree of polymerization, thin layer chromatography,
actinomycetes
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