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TOM TAT
Enzyme thuy phan polysaccharide dong mot vai tro quan trong trong kham pha chirc nang sinh hoc cua
cdc oligosaccharit. Mdc div dd c¢é nhiéu bdo cdo vé enzyme cé nguon goc tir vi sinh vt c6 khd nang cdt mach
polysaccharit tir rong bién nhwng nghién civu vé cdc enzyme dwoc sinh tong hop tir xa khudn thi con rat han
ché. Trong nghién ciru nay, c6 20 ching xa khudn phéan ldp dwoc tir rong ndu, trong dé ching S1 dwoc chirng
minh la sinh tong hop enzyme alginate lyase cé hoat tinh cao nhat véi dwong kinh vong tron phdn gidi alginate
dén 55 mm. Diéu kién thich hop cho qud trinh lén men sinh alginate lyase cuia ching SI la bé sung 2% bt
rong mo Sargassum sp. va 2% muéi NaCl, xa khudn diegc nudi cdy & 30°C trén may ldc véi toc dé 150 rpm/
phut trong vong 6 ngay. Phdn tich trinh tw 16S rRNA xac dinh chung S1 la ching Streptomyces sampsonii voi
dg tiwong dong la 99,85% khi so sanh voi trinh tw gen 16S rRNA ciia cdc lodi xa khudn c6 sdn trén Genbank.
Tir khéa: Aginate lyase, rong bién, xa khudn.

ABSTRACT

Polysaccharide-degrading enzymes have played an important role in discovering of biological functional
unsaturated oligosaccharides. Although many such enzymes that can degrade polysaccharides from seaweed
have been reported, the enzymes extracted from actinobacteria are rather limited. In this study, there are
20 strains of actinobacteria isolated from brown seaweed, in which strain SI showed the highest activity of
alginate lyase with an alginolytic zone on an alginate agar plate of 55 mm. The optimum culture conditions
for strain S1 contained the main ingredients of Sargassum sp. seaweed powder 2% and NaCl 2%; it was
incubated at 30°C with sharking at 150 rpm within 6 days. Strain SI1 was identified as Streptomyces sampsonii
by 16S rRNA sequence analysis, with 99.85% similarity compared with 16S rRNA sequences of actinobacterial
species on Genbank.

Key words: Alginate lyase, seaweed, actinobacteria.

I. TONG QUAN

Alginate 1a thanh phan chinh trong thanh
té bao cua rong nau, va 1a mot polysacarit
tuyén tinh bao gébm 1,4 -D-mannuronate va
-L-guluronate dugc sip xép theo céc trinh ty
khac nhau véi cac ving dong nhét cia block
mannuronate (poly-M) hoac block guluronate
(poly-G), hodc hdén hop mannuronate va
guluronate (poly-MG) [1] [2]. Sy khac nhau
clia cdu trac alginate 1a do sy khac nhau vé
kich thudc cua cac block va ty 16 M/G, diéu
nay phu thudc vao ngudn rong bién [3]. Lee
and Mooney [4] tong két rang c6 khoang 200
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loai alginate khac nhau dang dugc san xuét.
Alginate thudng c6 khdi lugng phan tir tir 500
kDa dén 1000 kDa [5]. Ham lugng alginate
trong rong nau chiém dén khoang 40 — 47%
trong luong kho [6]. Ngoai ra, oligoalginate
hay con goi alginate oligosaccharide (AOS) la
c4c polyme phén tir thip duogc tao thanh tir p-D-
mannuronic acid (M) va a-L-guluronic acid
(G) gan v6i nhau qua lién két (1—4) glycoside,
¢6 thé thu bang cach str dung enzyme dé thuy
phan alginate tir rong bién, dic biét 1a rong nau.
Vi do nhét thap va kha ning hoa tan trong
nuée tot, cling nhu voi dic tinh chdng oxy hoa,
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didu hoa mién dich, khang khuin va khang
viém, oligoalginate da dugc st dung rong rai
trong linh vuc y té, thyc phdm chtrc ning, néng
nghi¢p xanh va mot sb linh vuc khac.

Alginate lyase 1a mot loai enzyme cét cac
lién két glycosyl trong phan tir alginate bang co
ché khir B tao ra cac oligosaccharide khong bio
hoa [7]. Alginate c6 thé dugc phan loai dua vao
phan cét dic hiéu voi co chat, nhu PolyM lyase
phan cit dic hiéu block polyM va PolyG lyase
phan cat dic hiéu block polyG [8]. Tuy nhién,
mot sb alginate lyase c6 thé phan cit duoc ca
block polyM va polyG (polyMG lyase), loai
nay thé hién hoat tinh sinh hoc cao. Mit khac,
alginate lyase ciing co thé duoc phan loai 1a
endo- va exo- alginate lyase, dua vao vi tri cat
cta ching trong mach cua phan tir alglnate [1].
Endo- alginate lyase cat cac lién két glycosid
bén trong mach polymer, giai phong san phim
la cac oligosacarit khong bao hoa (di-, tri- va
tetra-sacarit). Ngoai ra, Exo- alginate lyase
cit mach polymer & hai ddu dé tao thanh cac
monomer [9 11]. Alglnate lyase da dugc chiét
Xudt tir nhleu ngudn nhu rong bién, dong vat
than mém (Littorina spp., Turbo cornutus,
Haliotis spp.), va cac vi sinh vét bién [8]. Cac vi
khudn da dugc cong b 1a co kha nang sinh cac
enzyme phan giai alginate trong rong nau nhu
Alginovibrio aquatilis, Azotobacter vinelandii,
Pseudomonas  aeruginosa, — Pseudomonas
maltophilia, Flavourbacterium sp. va Vibrio
sp. [12] (Kim va cs, 2013). Schaumann va
Weide (1990) da chirg minh rang c6 bon loai
nam bién c6 kha ning san sinh ra alginate lyase
phan cét alginate 1a Asteromyces cruciatus,
Dendryphiella arenaria, Dendryphiella salina,
va Corollospora intermedia [13] Ngoai ra,
cing c6 mot sd nghién ctru vé xa khuan sinh
tong hop alginate lyase nhu Streptomyces. sp
ALGS5 va Streptomyces sp. M3 [14, 15].

Xa khuan (Actlnobacterla) phén lap tur
cac mau c6 ngudn gbe tir bién dugc biét dén
la mot trong nhitng nhém vi khuan quan
trong. Cho dén nay mét trong nhimng chi cua
xa khuén ¢6 sb lugng loai I6n nhét duoc xéac
dinh 1a Streptomyces. Dhanasekaran (2012)
cho biét, sau khang sinh, enzyme 14 san pham

quan trong nhat cta Streptomyces [16]. Do do,
Streptomyces khong chi dugc ding dé san xuat
khang sinh ¢6 gia tri cao ma ciing la ngudn san
Xudt cac enzyme quan trong trong cong nghiép
nhu amylase, cellulase, gelatinase, caseinase,
chitinase va lipase [17-20]. Nhiing enzyme nay
¢ thé dugc ap dung chung trong céng nghé
sinh hoc va dic bi¢t 1a trong linh vuc dinh
dudng va y sinh [21]. Trong nhung nim gan
day, xa khuén c6 nguon gde tir bién da dugc
nghién ctru dé san xuét cac enzyme phan giai
polysaccharit cta tao bién nhu alginate lyase
va fucoidanase. Trong do, alginate lyase tach
chiét tir cac chung vi sinh vét bién da duoc phat
trién dé kham pha cac ciu tric polyme méi cua
alginate cho cac iing dung khac nhau trong linh
vuc néng nghiép, cong nghiép va y té [22].

Trong nghién ctru nay, cac ching xa khuan
bién phan 13p tir rong nau dé khao sat kha nang
sinh tong hop enzyme alginate lyase bang
phuong phap dia thach co chua 0,5% alginate.
Anh hucmg ctia cac yéu t6 dén qua trinh len
men sinh téng hop alginate lyase nhu ngudn
carbon, nong d6 mudi, thoi gian nudi cdy ciing
duoc nghién ctru.

IL. VAT LIEU VA PHUONG PHAP
NGHIEN CUU

1. Vit liéu nghién ciru

Rong nau duoc thu gom tai khu vuc xa
Ninh Phudc, Ninh Hoa (n=5) va bai bién Hon
Choéng, Nha Trang (n=5). Rong dugc luu giir
trong tui plastic ¢ 27°C tai phong thi nghiém
Vi sinh, Truong Pai hoc Nha Trang trong vong
7-14 ngay trudc khi tién hanh cac bude phan
lap.

Ngoai ra, rong mo (Sargassum sp.) sau khi
thu gom duoc rira bang nude dé loai bo nhiing
chét ban nhu cat, sau d6 dem sdy kho & 40°C.
Rong khé duoc nghién nho dén kich thude 35-
60 mesh (0 25-05 mm) dé s dung lam co
chat cung cap ngudn carbon cho qua trinh nudi
cay xa khuan sinh enzyme alginate lyase.

2. Phén 13p xa khuén tir rong niu

Céac mau rong dugc tiét tring bé mat bang
cach ngdm mau vao cén 70% trong 1 phut,
sau do tiép tuc khtr tring mau bang nudc javel
thuong pham véi ty 1& 1:5 (v/v) trong 5 phut,
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cubi cung la rira lai bang nude cit vo tring 3 1an
cho sach hoan toan chat khir tring. Mau rong
dugc cit nho, can 1 g cho vao 6ng effendoft,
nghién nat mau va cho vao 0,9 ml nuéc mudi
sinh 1y, sau d6 pha lodng mau dén 103 va cay
trang trén moi truong chon loc danh riéng cho
xa khuan. Mai truong phan 13p xa khuén duoc
st dung 1a Humic acid vitamin B agar (HVA),
glycerol asparagine agar (GAA), Starch Yeast
Peptone Agar (SYP), va Starch Casein Agar
(SCA). Céc dia cdy sé duoc i & 30°C trong 4
tuan dé quan sat sy hinh thanh khuén lac, sau
do6 cdy chuyén khuén lac sang méi truong Half
potato destro agar (HPDA) dé quan sat hinh
thai, mau sic. Cac ching xa khuan phan lap
dugc s€ dugc luu trir trong glycerol 25% o
-18°C.

3. Khido sat khad nang sinh enzyme
alginate lyase ciia chiing xa khuén phén lap
dugc

Cac chung xa khuan dugc sang loc vé kha
nang sinh alginate lyase bang phuong phap dia
thach co6 chira 0,5% alginate (HiMedia, An Do)
v6i thude thir i6t 1% [23]. Cac ching xa khuan
dugc cdy thanh 1 vong tron nho 1én dia thach
chutra 0,5% alginate, dem 1 ¢ 30°C trong 24 gio,
sau d6 cho Sml thude thir i6t 1% vao dia thach
va quan sat su hinh thanh vong tron phan giai.
Lua chon cac ching xa khuén c6 kha nang sinh
tong hop alginate lyase c6 hoat tinh cao dua
vao duong kinh vong tron phan giai alginate
tao thanh trén dia thach (>15mm).

4. Thu hoi ché phim enzyme alginate
lyase

Chung xa khuan c¢6 dudng kinh vong tron
phan giai alginate cao nhat duoc lya chon cay
vao 50 ml moi truong ISP2 (4 g/L Yeast extract,
10 g/L Malt extract, 4 g/L glucose) trong binh
tam giac 250 ml va dugc nudi ¢ 30°C trén may
lic véi te d6 150 vong/phut trong 3 ngay. Sau
d6, 5 ml dich nuéi céy dugc chuyén vao 100 ml
mdi truong sinh tong hop algmate lyase co sur
dung rong niu lam co chat gdm co cac thanh
phan: 2% bot rong mo Sargassum sp., 5 g/L
peptone, 1 g/L yeast extract, 1 g/L glucose, 10
g/LNaCl, 2 g/LK,HPO,, 0.2 ¢/L MgSO,.7H,0
va 5 g/L NH,Cl. Méi truorng duoc hap thanh
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tring & 121°C trong vong 15 phiit. Xa khuan
dugc nuoi 6 nhiét @6 30°C trén may lic véi toe
d6 150 rpm/phut trong vong 7-10 ngay.

Dich enzyme tho dugc thu bang cach ly tim
lanh dung dich nudi cay sau 7 ngay véi toc do
8.000 vong/phut trong 20 phiit va thu dich noi.
Dich enzyme tho duoc két tua phan doan béng
mudi (NH,),SO, ¢ nong d6 60%. Ché pham
enzyme duge thu hdi bang ly tdm lanh voi
toc do 8.000 vong/phut trong 20 phut va phan
tia duoc hoa tan béng dung dich dém 20 mM
Tris HCL. Sau d6 enzyme duoc tinh sach bang
phuong phap thim tlch (dlaly51s) dung mang
cellulose dé loai mudi. Ché pham enzyme nay
dugc phan tich hoat do enzyme bang phuong
phap DNS va ham lugng protein bang phuong

phap Bradford.
5. Xac dinh hoat d§ enzyme bang phwong
phap DNS

Hoat d¢ alginate lyase dugc xac dinh bﬁng
cach @ 0,5 ml ché pham enzyme vé6i 0,5 ml
dung dich sodium alginate 0,5% (dung dich
dugc pha trong dém 20 mM Tris HCI, pH 8.0).
Hon hop enzyme va alginate dugc u & 37°C
trong 2 gid. Sau d6 bd sung 1 ml DNS va dun
s6i & 100°C trong 5 phut dé ding phan tng.
Luong duong duoc giai phéong ra dugce xac
dinh bang cach do mat do quang ¢ budc song
540 nm [24]. Mot don vi hoat d alginate lyase
(U/ml) duoc tinh bang lugng enzyme can thiét
dé giai phong 1 pmol dudng khir trong mot
phut ¢ diéu kién thi nghiém.

6. Xac dinh ham hrong protein biang
phwong phap Bradford

Ham lugng protein duge xéc dinh bang cach
cho vao 6ng nghiém 0,5 ml ché pham enzyme
va 2ml dung dich thudc thtr Bradford, lic déu
va dé yén trong vong 10 phit & nhiét 6 phong.
Sau d6, mau dugc do do hép thu anh sang béng
may do quang phd UV-VIS & budc séng 595
nm. Tir két qua do OD ctia miu thi nghiém, so
sanh véi do thi duong chuidn BSA dé tinh ra
ham lugng protein.

7. Panh gia cic yéu td anh hwong dén
qua trinh nudi ciy xa khuin sinh tong hop
alginate lyase

7.1 Anh hwéng ciia nguon carbon
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Rong mo duoc st dung lam ngudn carbon
cho qua trinh 1én men thu alginate lyase. Rong
mo sau khi sdy kho duoc nghién nho dén kich
thude 35-60 mesh (0,25 — 0,5 mm), thir nghiém
voi cac ty 1€ rong mo khac nhau cho vao moi
truong nudi cdy xa khuan sinh alginatae lyase
bao gom 0,5%, 1%, 1,5%, 2%, 2,5%, va 3%
(w/v). Mau duogc tién hanh nudi cdy ¢ 30°C
trén may lic voi téc do 150 rpm/phut trong 7
ngay. Xac dinh hoat tinh cua dich enzyme thu
dugc bang phuong phap DNS dé Iya chon ty
1¢ thich hgp ctua bot rong mo. Ty 1€ bot rong
mo tdi uu trong tng véi ty 16 ma & d6 hoat do
tuong ddi cua enzyme 1a 100%.

7.2 Anh huéng ciia nong dé muoi

Chung xa khuén lya chon dugc céy vao 50
ml moéi truong ISP2 trong binh tam giac 250
ml va duge nudi ¢ 27°C trén may lic voi toe
dd 150 rpm/phit trong 3 ngay. Sau do6, 5 ml
dich nuéi cdy dugc chuyén vao 100 ml méi
truong sinh tong hop alginate lyase c6 str dung
rong mo 1am co chat véi ty 1é thich hop da xéac
dinh & muc 7.1, bd sung mudi v&i ham luong
1%, 2%, 3%, 4% va 5%; mau duoc ¢ 27°C trén
may lic véi toc do 150 vong/phut trong vong 7
ngay. Xac dinh hoat tinh cua dich enzyme thu
duoc bang phuong phap DNS dé lwa chon ty
1¢ mudi thich hop. Nong d6 mudi tdi uu tuong
ung voi n@)ng do ma ¢ d6 hoat do hoat d¢ twong
dbi cua enzyme 1a 100%.

7.3 Anh hwéng cia thoi gian nudi cay

Chung xa khuan lya chon dugc cdy vao
50 ml méi trudng ISP2 trong binh tam giac
250 ml va duoc nudi & 27°C trén may lic
v6i tbe do 150 vong/phit trong 3 ngay. Sau
do, 5 ml dich nuoi céy duoc chuyén vao 100
ml méi trudng sinh tong hop alginate lyase
¢6 st dung rong ndu 1am co chat va b sung
mudi voi ty 1¢ thich hop da xac dinh & Muc
7.1 Va 7.2, mau dugc u & 27°C trén may lic
véi toe d6 150 rpm/phut trong vong 10 ngay.
Mau dugc 1ay mdi ngay dé kiém tra hoat tinh
cua enzyme bang phuong phap DNS dé xac
dinh thoi diém san xuit enzyme t6i da cua
xa khuan. Thoi gian téi vu 1a thoi gian twong
ung ma & d6 hoat do hoat do tuong ddi cua
enzyme la 100%.

8. Pinh danh xa khuin bing phwong
phap sinh hoc phan tw

Cac chung xa khuén Iya chon dugc tach chiét
DNAtong sobang bokitcia QIAgentheohuong
dan ctia nha san xuét. Poan gen 16S rRNA duoc
khuéch dai bang phan tng PCR (tong thé tich
25 ul gébm 20 ng khuén DNA, MyTaqTM HS
Mix (Bioline), 0,2 pM mdi moi) bang cap mdi
27F (5'-AGAGTTTGATCMTGGCTCAG) va
1492R  (5'- GGTTACCTTGTTACGACTT)
[25] trén may luan nhiét Thermal cycler
(BioRad) theo chwong trinh nhiét nhu sau: bién
tinh ban dau tai 94 C trong 3 phut, tiép theo 1a
35 chu ky cua 94°C trong 40 gidy, 47°C trong
40 giay, 72°C trong 90 gidy va giai doan cudi &
72°C trong 5 phat. San pham PCR dugc quan
sat khi dién di trén gel agarose 1,5% nhudm
ethidium bromide. San phim PCR dung kich
thude s€ dugce tinh sach va guri di giai trinh tu
& cong ty TNHH DV&TM Nam Khoa. Két qua
trinh ty nucleotide dugc so sanh voi co so dir
liéu ngan hang gen bang cach sir dung cong cu
BLAST trén NCBI (http://blast.ncbi.nlm.nih.
gov/Blast cgi) Xay dung cdy phat sinh loai
bang phan mém GENEIOUS 4.8.5.
III. KET QUA VA THAO LUAN

1. Phan 1ap cac chiing xa khuin tir rong
niu

Tir cdc mau rong nau khac nhau, 20 ching
xa khuin duoc phén 1ap trén 4 loai méi truong
khac nhau gdbm HVA, GAA, SYP va SCA,
trong d6 c6 nhidu nhét 1a 8 ching xa khuan
dugc phan lap trén moi truong SCA, 5 chung
trén SYP va hai moi truong HVA va GAA déu
phan 1ap duoc 3 chung xa khuan (Hinh 3). Cac
ching xa khudn nay khi dugc 1am thuan trén
moi truong HPDA, ching thé hién dic diém
hinh thai va mau sic khuan lac khac nhau nhu
mau tra"lng, xam, vang, d6 (Hinh 1B, Hinh 2).
bic biét, chung S1 c6 dang nhitng vong tron
ddng tdm cach nhau mot khoang nhit dinh,
nguyén nhan 14 do chung xa khuan nay sinh ra
chat trc ché sinh truong 1am cho soi moc yéu di
khi di qua viing nay, qua duoc ving co6 chit trc
ché thi chung lai sinh truéng manh tao thanh
vong tiép theo, cr thé khudn lac tao thanh co
dang nhiing vong tron dong tdm (Hinh 1A).
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Chiing S6

Chiing S16
Hinh 2: Mt s6 chiing xa khudn dwogc phan 1ap va 1am thuén trén méi trueong HPDA.

10

SYP SCA

MOI TRUGNG PHAN LAP XA KHUAN

Hinh 3: S6 lugng chiing xa khuin phan lip dwoc trén 4 loai méi trwong khac nhau.

2. Sang loc chiing xa khuén cé kha ning
sinh téng hop alginate lyase

Tat ca cac chung xa khuan phan lap dugc
céy trén dia thach c6 chira 0,5% alginate, sau 24
gio 1t & 30°C, cho 5ml thude thir 1% i6t vao cac
dia dé quan sat sy hinh thanh vong tron phan
giai alginate. Két qua cho thiy, c6 17 ching
(chiém ty 1& 85%) thé hién kha ning sinh tong
hop alginate lyase, trong d6 ching S1 c6 hoat
tinh manh nhat v6i duong kinh vong tron phan
giai 1én dén 55mm (Hinh 4). Chi c¢6 3 ching
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duoc phan lap tur rong nau khong sinh enzyme
alginate lyase. Nhu vy c6 thé noi rong nau
1a ngudn nguyén liéu tiém ning dé thu nhan
céc chung xa khuan c¢6 kha niang sinh téng hop
alginate lyase.

3. Panh gia cac yéu t6 anh hwong dén
qua trinh nudi ciy xa khuén sinh téng hop
alginate lyase

Bot rong mo Sargassum sp. dugc st dung
dé bo sung ngudn carbon vao méi truong nudi
cdy va 1a chat cam tmg dé xa khuan sinh tong
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Chiing S1

Chiing S5

Chiing S14

Hinh 4: Sang loc cac chiing xa khuin c6 kha niing sinh enzyme alginate lyase. Chiing S1 ¢6 dwong kinh
vong phan gidi: 55mm, ching S5: ¢ 40mm, chiing S14: khong phin giii alginate.

hop alginate lyase. Két qua thi nghiém bo sung
cac ty 1& rong mo tir 0,5% dén 3% vao moi
truong nudi cay cho thdy khi b6 sung 2% bot
rong mo vao mdi truong nudi cdy chung Si
thi sinh enzyme alginate lyase c6 hoat tinh cao
nhit (hoat d6 tuong ddi 100%) (Hinh 5). Két
qua nay tuong tu véi nghién ctru ciia Nguyén
120
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0.5% 1%

Thi Nhu Thuong va cong su (2021) [26] voi
dbi tuong 1a rong nau Bull Kelp. Véi ty 18
rong mo 1a 2%, 2,5% va 3%, hoat d§ twong
d6i khong co su khac biét ¢6 ¥ nghia thong ké
(p>0,05), do d6 nén str dung ty 1& 2% dé tiét
kiém nguyén ligu.

Xa khuan trong nghién ctru nay c6 ngudn

2% 2.5% 3%

TY LE RONG

Hinh 5: Anh huéng ciia ty 18 rong dén khi ning sinh téng hop enzyme.

gdc tir bién, vi vay viéc bd sung ham luong
mudi phit hop vao méi truong nudi cay dé cho
chung sinh truong tét 1a can thiét. Két qua ¢
Hinh 6 cho thiy, hoat d6 tuong dbi ciia alginate
lyase tir chung S1 dat 100% khi b6 sung 2%
mubi NaCl, khi ting nong d¢ mudi 1én 3% thi
hoat d6 giam nhung khong c6 su khac biét ¢6
¥ nghia thong ké (p>0,05), khi ting 1én dén 4%
va 5% thi hoat d6 twong ddi glam manh xuong
con khoang 60%. Trong mot sO nghién clru vé
alginate lyase tir vi khuan, méi truong nudi
cay thich hop cho Microbulbifer sp. ALW1 va

Vibrio furnissii H1 tr nong nau bi phan huy dé
smh téng hop enzyme la moi trudng co b6 sung
mudi v6i ndng do tuong ung lan 11101 1a 3% va
2,5% [27, 28]. Nhu vdy nong mubi thich hop
dé bod 'sung vao mudi truong nudi cdy vi sinh
vt bién c6 thé dao dong trong khoang 2% dén
3%, tuy thudc vao tung loai vi sinh vat. Trong
nghién ctru nay thi néng dd mudi 2% duoc lua
chon la néng d6 thich hop.
Dé xac dinh thoi gian téi wu dé chung S1
sinh tong hop alginate lyase c6 hoat tinh cao
nhit, mbi quan hé giira dudong cong sinh trudng
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Hinh 6: Anh hwéng ciia ndng do mudi dén kha ning sinh tong hop enzyme.

va hoat d§ enzyme dugc phén tich trong sudt
qué trinh nuoi cay tir ngay 1 dén ngay 10 (Hinh
7). Két qua vé dudong cong sinh truéng cho
thdy ching S1 sinh truong manh tir ngay thir
3, pha can bang bat dau tir ngay thi 4 dén ngay
thtr 7, qua ngay 8, 9, 10 thi mat do smh khéi
giam dan. Tuong Gmg voi su gia ting vé mat do
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sinh kh01 hoat 36 enzyme tang vot sau 4 ngay
nudi cdy va dat gia tri cao nhét vao ngay tht 6
(6,5 U/ml). Sau d6 hoat d6 enzyme giam nhe tir
ngay thir 7, dén ngay thir 10 thi giam con 4,03
U/ml. Két luan 14 ching S1 sinh alginate lyase
¢6 hoat tinh cao nhat vao ngay thir 6 — giita pha
can bang trong dudng cong sinh trudng.

2.5

OD 600NM

6 7 8 9 10

THOIL GIAN NUOI CAY (NGAY)

Hoat d6 enzyme
—— Dudng cong sinh tredng

Hinh 7: Anh huéng ciia thoi gian nudi cAy dén su sinh trwdng ciia xa khuin va kha niing sinh téng hop
enzyme.

4. Pinh danh chiing xa khuén tiém ning

Pé dat duoc két qua dinh danh dén loai,
chung xa khuan S1 duoc ly trich DNA va
thyc hién phan tng PCR dé khuyéch dai dic
hiéu trén ving gen 16S-rRNA. Dua vao két
qua Bang 1 cho thiy ching xa khuan S1 ¢6
murc d6 twong dong trén 99% khi so sanh véi
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cic chung xa khuan c6 sin trén ngan hang
gen dya vao trinh tu gen vung 16S rRNA.
Cu thé 1a ching S1 c¢6 muc do twong dong
99,85% voi loai Streptomyces sampsonii.
Tuong tu nhu két qua BLAST trén NCBI,
két qua khi phan tich cdy phat sinh loai cta
chung xa khuan ciing cho thiy chung S1 gan
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v6i xa khudn Streptomyces sampsonii va Streptomyces sampsonii da dugc chung minh

khéng c6 tuong ddng vai loai vi khudn gay la loai c¢6 kha nang tao ra loai khang sinh c6

bénh Escherichia coli (Hinh 8). Xa khuan hoat tinh khang ndm va khang khuan [29].
Bang 1: Mirc d9 twong dong trinh tw gene ciia chiing xa khuén S1 véi trinh tw gene ciia cic chiing xa

khuin c6 sin trén ngan hang gene dua vao trinh tu gen viing 16S-rRNA.

Chiing xa khuén | Xac dinh loi trén ngin hang gen M3 s6 Do twong dong (%)
S1 Streptomyces sampsonii MN422300.1 99,85%
S1

Streptomyces sampsonii strain ACTOS5FSL MN422300.1
Streptomyces albidoflavus ON936020.1

Streptomyces exfoliatus KJ571038.1

Streptomyces albus AB249915.1

Streptomyces violascens MH482912.1

| Streptomyces violascens MG190771.1

Streptomyces paulus strain CA01 MK574832.1

~ Streptomyces purpurascens strain QT194-5 MT084590.1

- Streptomyces hawaiiensis strain ISP 5042 NR_114824.2...
- Streptomyces luteogriseus strain KLP08 ON623507.1

— Streptomyces spiralis strain QT217 MT072135.1
Streptomyces litmocidini strain NRRL B-3635 NR_11609...

Streptomyces olivaceus strain MGA403 MH261246.1

Streptomyces pactum strain TTS-AB-A21 MG694508.1
Streptomyces coelicolor strain BSG14 KF956731.1

— Streptomyces roseolus NR041076.1

- Streptomyces violaceorectus EU570697.1

“ Streptomyces showdoensis NR_041129.1

Streptomyces viridobrunneus NR_042308.1

- Streptomyces filamentosus FJ792560.1
Escherichia coli NR_024570.1

0.04

Hinh 8: Cay phat sinh loai ciia chiing xa khuén S1 véi cac loai xa khuin cé quan hé ho hang gin dwa

trén phan tich trinh tu 16S rRNA.
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IV. KET LUAN

Di phan 1ap duoc 20 chung xa khuan tur
rong nau, trong do cé 85% chung c6 kha nang
sinh tong hop alginate lyase. Ching S1 dugc
chung minh 1a sinh enzyme alginate lyase co
hoat tinh cao nhat véi dudong kinh vong tron
phan giai alginate dén 55mm. Pé chung S1
sinh enzyme c6 hoat tinh cao nhat thi trong
moi truong nudi cdy can bod sung bot rong mo
2% va mudi NaCl 2%, va qua trinh 1én men
dugc thuc hién & bé lic 6n nhiét 30°C, véi
tbc d6 150 rpm/phut trong 6 ngay. Phén tich

trinh tu 16S rRNA xac dinh chung S1 la ching
Streptomyces sampsonii véi d6 twong dong 1a
99,85% khi so sanh voi trinh tu gen 16S rRNA
cua cac loai xa khuan c6 sin trén Genbank.
Két qua nghién ctru nay c6 ¥ nghia trong viéc
tim ra loai xa khuan tir rong bién c6 kha ning
sinh enzyme alginate lyase c6 hoat tinh tét,
mg dung dé thiy phan alginate tao thanh cac
oligosaccharide dugc sir dung nhu 1a chat diéu
hoa sinh truong thuc vat, kich thich cho su sinh
truong va phat trién cua cay trong.
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