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Nghién ctru phan lip va xéc dinh mot so dic tinh cila thé thwe khuan
khang Vibrio alginolyticus
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Tom tit:

Thé thwe khuin 12 mét loai virus nhan biét va xAm nhiém dic hiéu vi khuin. Trong qua trinh phat trién thé thuc
khun sé pha huy té bao chii nén la dbi twong hip din doi véi cac nha nghién ciru trong viée phat trién gidi phap sinh
hoc tiéu diét dic hi¢u vi khuin. Trong nghién ciru nay, hai ni dung chinh dwgc thye hién 1 phan lap vi khuén Vibrio
alginolyticus va thé thwe khuén dic hiéu. Ching V. alginolyticus M1 dwgc phan Iap tir nwéc dAm nudi tom, dong thoi
mét s6 diic tinh hinh thai, sinh hoa da dwoc xac dinh. Chiing nay dwgc dinh danh thong qua trinh ty 16S rDNA. Sir
dung chiing chii 13 V. alginolyticus M1, bon dong thé thuwe khuén cé hoat tinh ly gii té bao chii da dwoc phén lap tir
nuwée bé nudi tdm va nwéc thai tai che hai san. Tinh dic higu vat chii cia cic dong thé thye kKhuén lya chon da dwge
kiém tra va cho thiy ca bén dong khéng ly giai cac chiing V. parahaemolyticus ATCC17802, V. parahaemolyticus BL,
V. cholerae ATCC 14733, V. vulnificus ATCC 27562, cac ching probiotics nhw Bacillus licheniformis, Bacillus subtilis.
Trong d6, thé thwe khuin NT1 ¢6 hoat tinh ly giai manh nhit, d bén nhiét 1én dén 60°C, pH 3-10, 12 tng cir vién tot
dé phit trién giai phap kiém soat sinh hoc doi véi bénh do V. alginolyticus gay ra.
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Abstract:

Bacteriophage is a virus that specifically recognises and infects bacteria. During the life cycle, bacteriophage destroys
the host cell, so it is an attractive agent for researchers in developing biological solutions to specifically kill bacteria.
In this study, two main objectives were addressed: isolating Vibrio alginolyticus bacteria and specific bacteriophages.
The V. alginolyticus M1 strain was isolated from shrimp pond water, and some morphological and biochemical
characteristics were determined. This strain was identified by 16S rDNA sequencing. Using the host strain V.
alginolyticus M1, four bacteriophage strains showing strong host cell lytic activity were isolated from shrimp tank
water and seafood market wastewater. The host specificity of the selected phage isolates was tested, showing that
none of the four phage isolates lysed V. parahaemolyticus ATCC17802, V. parahaemolyticus BL, V. cholerae ATCC
14733, V. vulnificus ATCC 27562 strains, and probiotic strains such as Bacillus licheniformis and Bacillus subtilis.
Among the four selected strains, bacteriophage NT1 exhibited the strongest lytic activity, thermal stability up to
60°C across a pH range of 3-10, and is a promising candidate for developing biological control solutions against
diseases caused by V. alginolyticus.
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1. Datvan de

Vibrio alginolyticus 14 loai vi khudn gram am ky khi tuy tién,
Ua man. Loai vi khuan nay dugc cho 1a nguyén nhan gay bénh
phan tring & tom, ddy la mot trong nhitng bénh nguy hiém, pho
bién va gay thiét hai kinh t& 16n cho nganh nudi tom cong nghiép.
Vi la tac nhan vi khuan gdy bénh cho tom nén giai phap phong va
tri bénh bang khang sinh da duoc ap dung rong rdi. Tuy nhién, viéc
st dung khang sinh rong rai, thoi glan dai da dé lai nhitng hau qua
16n nhu tao ra cdc quan thé vi khun khang khang sinh, dan dén
nguy co lan truyén gen khang khang sinh cho cac loai vi khuan
khéc [1]. Viéc sir dung khéng sinh ciing ¢6 thé dé lai ton du khang
sinh trong tom thuong phim, dan dén lam giam chat lugng cua
tom va tham chi khong thé xuét khau dugc vao céc thi truong co
kiém soat nghiém ngat du luong nay. Do vay, gii phap sinh hoc
an toan dé phong va tri bénh do Vibrio gay ra luén dugc quan tim
va yu tién nghién ctru phat trién.

Thé thuc khudn 1a mot loai virus ¢ kha ning xam nhiém va
giét cac té bao vi khuén chu. Trong tu nhién, thé thuc khuan rat
da dang va c¢6 thé ton tai trong nhiéu méi truong khac nhau. Thé
thue khuén c6 do bén tbt trong diéu kién nhiét d¢ cao dén 60°C va
phé pH rong (pH 4-10) [2-7]. Thé thyc khuén chi xAm nhiém cac
t& bao chui 1a vi khuan ma hoan toan khong xdm nhidm vao céc té
bao nhan thuc do do day dugc coi 1a mt tdc nhan sinh hoc an toan
cho nguoi, vat nuoi va moi truong. Do do, st dung thé thuc khuén
¢6 thé duge xem 1a mot liéu phap tiéu diét vi khuén an toan thay
thé khang sinh. Thé thuc khudn c6 tdc do sinh truong rit nhanh.
Tai hrong thé thyc khuan co thé dat cuc dai trong vong 60-120
phut ké tir khi xAm nhiém [2-7]. Pac diém nay rit phu hop dé co
thé san xuét lurong 16n thé thuc khuan phuc vu cho phat trién san
phim (g dung. Do c6 nhiéu wu diém nén thé thyc khuan da dugc
str dung dé tao mot s san pham tmg dung trong céc linh vurc khac
nhau nhu ndng nghiép, chin nudi [8], mdi trudng [9], thuc phim
[10-12], vay té [13, 14].

Mot sb san phfim chra thé thyc khuan di duoc thuong mai
hoa va dugc phép luu hanh trén céc thi truong My, chau Au, Anh,
Canada. San phim Biolyse® BP va AgriPhage™ dugc st dung cho
thuc vat; cac san pham nhu Ecolicide®, Finalyse®, BAFACOL™,
SalmoLyse®... dugc st dung @ tri bénh nhiém khuan & dong vat;
cac san pham nhu PhageGuard E™, ShigActive™... dugc sir
dung dé phong va diéu tri nhidm khuén cho nguoi [15]. Piéu nay
chimg minh rang viéc tim kiém cac thé thuc khuan c6 tinh dic hiéu
cao v6i vi khudn gy bénh dé phat trién thanh san phdm tmg dung
1a can thiét va co ¥ nghia thyc tién.

Trong nghién ctru nay, vi khuan chii ¥ alginolyticus da duoc
phan 1ap va xac dinh tir nuéc dam nudi tom & Hai Phong. Thé thye
khuan dac hiéu ¥, alginolyticus da dugc phan 1ap tir nudc dam nudi
tom va nudce thai cua cho hai san & Ha Noi. Thé thuc khuén thu
duge c6 mot sb dic tinh tot dé tré thanh ung vién cho phat trién
san pham tmg dung phuc vu phong va tri bénh do ¥, alginolyticus
gay ra cho thuy san.
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2. \iat liéu va phuong phap nghién ciiu
2.1. Vit liéu
2.1.1. Mau va ching giong

Méu nu6e ding dé phan 1ap V. alginolyticus 1a mau nude dim
tom ldy tai khu vuc dé bién Hai Thanh, phuong Tan Thanh, quén
Duong Kinh, Hai Phong (tmoc sap nhap) Mau nu6e dung dé phan
1ap thé thuc khuan 1 cac mAu nude lay tir bé chira tom va nudc thai
khu ban hai san song tai chg Long Bién, Ha Noi.

Chc chung vi khuan V. parahaemolyticus ATCC17802, V.
cholerae ATCC 14733, V. vulnificus ATCC 27562 dugc cung
cip boi Vién Kiém nghiém an toan thyc phdm. Cac ching V.
parahaemolyticus BL, Bacillus licheniformis, Bacillus subtilis
duoc cung cap boi Trung tim Nghién ctru va Phat trién Cong nghé
Sinh hoc, Truong Hoa va Khoa hoc Sy séng, Pai hoc Bach khoa
Ha Noi.

2.1.2. Hod chdt va méi truong

Céc hoa chat bao gom peptone, cao ndm men, NaCl, chét
chi thi (neutral red, phenol red), agar, CaCl,, glucose, lactose..
dugec mua tor cac Hang Merck, Himedia. Cac hoé chét dung
cho sinh hoc phén tir nhu Tris-HCl, CH,COONa, chloroform,
isoamylalcohol, agarose, EDTA... dugc mua tur cac hang Sigma,
Merck. PrimeSTAR HS DNA Polymerase PCR kit dugc mua tir
Takara Bio (Trung Quéc).

2.2. Phwong phdp nghién ciru
2.2.1. Phan lgp Vibrio alginolyticus va xdc dinh ddc tinh

Phén ldp V. alginolyticus: Mau nuéc dugc pha lodng lién tiép
dén 104, 10 va 10 bang dung dich 0,9% NaCl v6 tring. Sau do,
0,1 ml dich pha lodng duoc cdy trai 1én dia thach chira peptone 15
g/l, cao ndm men 5 g/1, lactose 4 g/1, NaCl 30 g/1, d6 trung tinh 0,01
g/l, agar 2 g/l, pH 8,8. Dia thach duoc 1 ¢ 37°C trong 16-18 gio.
Cac khuan lac don mau vang, hinh tron, nhin s& duoc lya chon dé
tiép tuc lam sach bang cach cdy ria Ién dia thach méi. Céc khuan lac
don tiép tuc dugc Iya chon va céy trai 1én moi truong TCBS (0,5%
cao, ndm men, 1% peptone, 1% Na,S.0,, 1% CHNa,O,, 0,5%
mudi mat, 2% sucrose, 1% NaCl, 0,1% C (H FeO Bromophenol
blue, Thymol blue, 1,4% thach). Sau khi 1 ¢ 37°C trong 18 gio,
hinh thai cac khuén lac dugc quan sat, cac té bao tir khuan lac duge
nhudém Gram va quan sat trén kinh hién vi quang hoc véi tong do
phong dai 1000X.

Danh gia kha nang lén men glucose va lactose: Méi truong
16ng chita peptone 10 (g/1), NaCl 30 (g/1), glucose/lactose 10 (g/l),
phenol red 1,8 mg, pH 7.4 va ¢6 ong Durham dugc sir dung dé
d4nh gia kha ning 1én men duong glucose va lactose. Khuédn lac
duoc lya chon dugce cdy vao ong moi truong long sau do nudi &
37 °C trong 16-18 gio. Kha nang 1én men cta vi khuan ddi véi cac
loai duong dugce danh gia dya vao su d6i mau ctia moi truong tir
do sang vang. Kha ning sinh khi ctia chung vi khuan dugc danh
gi4 thong qua ng Durham,



Xdc dinh kha nang sinh catalase: Dé xac dinh xem vi khuén
c6 kha ning sinh catalase hay khong, phuong phap phét lam kinh
duoc su dung. Sinh khdi vi khuan duoc phét 1én lam kinh, sau do
nho 1 giot 3% H,O, phu [én sinh khdi. Quan sat sy hinh thanh bot
khi trén giot dung dich H,O,.

Phirong phép PCR va gidi trinh tiw gen 16S rDNA: Tach chiét
DNA tong s6: Sinh khdi vi khuan sau khi thu nhan tir 1 ml canh
truong dugc hoa trong 0,5 ml dém pha té bao (Tris-HCI 400 mM,
EDTA 60 mM, NaCl 150 mM, 1% SDS, lysozyme, pH 8,0), 0
37°C trong 30 phut; sau d6 bd sung 0,2 ml CH,COONa 5M va
tron déu; hon dich dugc ly tam 10.000 Vong/phut trong 10 phut
dé thu nhan phan dich ndi; bd sung mot luong twong duong vé
thé tich hdn hop chloroform : isoamylalcohol (24:1), tron déu, ly
tam 10.000 vong/phut trong 10 phut; thu nhan pha trén va trdn
voi isopropanol theo ty 16 1:1 vé thé tich, u phan tmg 30 phut trén
d4; két tia DNA duoc thu nhan bang ly tim 12.000 vong/phut
trong 20 phut va rira vai 70% ethanol; can tia DNA dugc lam
kho va I}oé tan t‘rér lai béng DIH,0. o sacl} va ham lugng DNA
duogc kiém tra bang phuong phap quang pho.

Phan tmg PCR khuéch dai gen 16S rDNA: Pugc thyc hién sir
dung cap moi pho bién 14 27F (AGAGTTTGATCMTGGCTCAG)
va 1492R (GGTTACCTTGTTACGACTT). Hon hop phan tmg
PCR dugc thuc hién theo huéng din ciia nha san xut sinh phim
PCR PrimeSTAR HS DNA Polymerase, Takara Bio. Chu trinh
nhiét gdm 35 chu ky: 98°C-8 gidy, 55°C-5 gidy, 72°C-90 gidy.

Gidi trinh tu gen 16S rDNA va dinh loai: San phﬁm PCR
duoc tinh sach su dung PureLink PCR purification kit (Thermo
Fisher Scientific, M¥). Trinh ty DNA duoc xac dinh bang phuong
phdp Sanger boi hang 1st BASE (Singapore). Trinh tu nucleotide
cia doan gen dich 16S rDNA dugc phan tich bang phin mém
Bioedit 7.2 va nhan dién bang cong cu BLAST trén ngan hang
NCBI (https://www.ncbi.nlm.nih.gov/).

2.2.2. Phan ldp va sang loc thé thue khudn

Lam giau thé thue khudn: Liy 30 ml mau nuéc phan tich vao
bng falcon 50 ml ly tim ¢ téc do 8000 x g trong 10 phut. Dich
ndi ly tm dugc chuyén sang ng falcon méi va dugc ly tim lan
thr hai. Sau d6, 5 ml dich ndi ly tdm dugc thu vao binh tam giac
da tiét trung, thém 5 ml moéi truong long 2X MLB (peptone 20
g/l, cao nam men 10 g/l, NaCl 60 g/l) va 1 ml canh truong V.
alginolyticus & pha tang trudng OD600 0,6, 0 lic hdn hop trong
tii nudi 37°C qua dém. Sau khi 1, hon hop duge chuyén vio dng
falcon 15 ml va ly tm & téc do 8000 x g trong 10 phat & 4°C,
dich ndi ly tim duogc thu sang dng falcon méi va ly tam lan hai.
Loc dich ndi ly tdm qua mang loc 0,22 um dé loai bo hoan toan
vi khuan con sot lai dé chuén bi thuc hién thi nghiém tiép theo.

Kiém tra sw c6 mat cua thé thuc khuan trong mau: Chuén bi
dia thach hai 16p bang cach lay 0,1 ml canh truong ¥, alginolyticus
& pha logarit tron déu véi 5 ml méi truong LB chita 3% NaCl
0,6% agar (it & bé on nhiét 55°C), sau 6 d6 hdn hop moi truong
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vi khuén vao dia thach cung LB 3% NaCl. Nho 10 pl dich lam
giau thé thyc khuan 1én dia, d€ kho trong 15 phut. U dia thach ¢
37 trong 18 gio va quan sat vung ly gidi trén dia (néu co).

Phdn lgp thé thue khudn: Lay 0,1 ml canh truong vi khuan ¥,
algtnolytlcus o pha tang truong u trong 15 phut véi 0,1 ml dich
lam giau thé thuc khuin. B6 sung vao hdn hop trén 5 ml méi
truong MLB 0,6% agar, ddo tron déu va d6 ra dia thach cung
MLB (1% peptone, 0,5% cao nim men, 3% NaCl, 1,5% thach).
U céc dia thach ¢ ti nuéi 37°C trong 18 gid. Quan sat cac vét tan
trén dia. Dung que cdy cit vét tan riéng ré cho vao 1 ml dém SM,
dao tron ki va u & 40°C trong 30 phuat. Hon hop duoc ly tam ¢
tdc do 8000 x g trong 5 phut, 4°C. Dich ndi ly tam duoc thu lai
dé thuc hién céc thi nghiém tiép theo. Léy 0,1 ml dich ndi ly tam
tron déu v6i 0,1 ml canh truong vi khuan ¥, alginolyticus & pha
tang truong trong 10 ml moi truong MLB. U lic hon hop ¢ 37°C,
qua dém. Hon hop sau d6 dugc ly tam, thu dich ndi va loc qua
mang 0,22 um. Dich loc duoc bao quan bang cach bd sung dém
SM theo ty 1& 1:1 va dé & ta lanh 4°C.

2.2.3. Ddnh gid phé vt chii

Cac vat chu dugc st dung dé danh gia tinh dac hiéu cua thé
thuc khuan phan Iap dugc bao gdm cac ching thudc chi Vibrio:
V. parahaemolyticus ATCC17802, V. parahaemolyticus BL, V.
cholerae ATCC 14733, V. vulnificus ATCC 27562; va cac ching
probiotics: Bacillus licheniformis, Bacillus subtilis. Quy trinh
kiém tra kha nang xam nhiém cua thé thuc khuén duoc thyuc hién
nhu quy trinh kiém tra sy ¢6 mat cta thé thuc khuan trong mau
duoc mo ta & trén.

2.2.4. Pdnh gid hoat tinh ly gidi té bao chil.

Canh truong vi khuén ¥, alginolyticus & pha ting truong dugc
bo sung dich thé thuc khuan, hon hop dugc nudi lic 6 u 37°C.
Tién hanh 14y mau mdi gio 1 1dn, mau duge do va ghi lai gié tri.
S6 liéu dugc phan tich dya trén két qua so sanh gi4 tri cia mu
kiém ching am (khong bo sung thé thyuc khuan) voi cac méau thi
nghiém c6 bo sung thé thuc khuan.

2.2.5. Panh gid dé bén ciia thé thuc khudn doi véi nhiét do
va pH

Do bén nhiét va pH cua chiing thé thuc khuan duoc thyc hién
theo phuong phap mé ta boi A.J. Kurek va cs 2016 [16]. Do bén
nhiét cua thé thue khuan duoc thuc hién béng cach u dung dich
thé thuc khuin & cac nhiét do -20, 4, 25, 37, 60 va 80°C trong
thoi gian 2 gid. Pbi véi do bén pH, thé thuc khuan duoc giir
trong dém c6 pH 2, 4, 6, 7, 8 va 10 trong thoi gian 2 gid. Sau khi
thach thirc ¢ cac nhiét d va pH khac nhau, lugng thé thyc khuan
duoc x4c dinh theo phuong phap thach hai 16p. Ty 1& séng cua
thé thyc khuan dwoc xac dinh bang cach chia hidu gia thé thuc
khuén trong mau xit 1y cho hiéu gi4 thé thyc khuan trong mau
kiém chitng. Thé thuc khuan trong diéu kién nhiét do 4°C va pH
7 dugc coi 1a diéu kién kiém chimg vi hiéu gia khong thay doi so
Vol trude xu ly.
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Hinh 1. Hinh thai khuan lac cta vi khuan trén moi trweng TCBS. M1, M2, M3, va M4 13 4 mau nuéc tir cac dam nudi tom.

M1 M2 M3

Hinh 2. Hinh thai té bao vi khuan. M1, M2, M3, va M4 I3 4 mu nudc tir cac dam nudi tom.

(A)

Hinh 3. Kha nang Ién men dwong glucose (A) va dwong lactose (B). Cac
chling phan 1ap M1, M2, M3, va M4. VP: chiing chuan V. parahaemolyticus
ATCC17802. KC-: mAu kiém chirng &m (khéng bd sung vi khuan).

3. Két qua va han luan
3.1. Phadn ldp Vibrio alginolyticus tir nuwéc dam nuéi tom
3.1.1. Phan lgp trén moi trieong chon loc

Bén miu nude tir dam nudi tom da duge st dung dé phan
lap V. alginolyticus. Mau nuéc duoc pha loing theo bac 10
va nudi cdy trén moi truong chon loc ¢ diéu kién 37°C trong
18 gio. Bén khuan lac don sinh truéng trén moi truong chon
loc duoc lua chon va tiép tuc dugc céy ria lam sach trén moi
truong chon loc TCBS. Két qua cho thiy, xuat hién cac khuan
lac mau vang, tron, nhin trén moi trudng thach dia (hinh 1). Sy
xuét hién khudn lac mau vang 1a do kha ning 1én men sucrose
cta vi khuan va sinh axit. Trong méi trudng TCBS ¢6 cac chit
chi thi mau phuy thudc pH 1a bromothymol blue va thymol blue,
khi vi khudn 1én men sucrose s& sinh axit lam giam pH ctia méi
truong xung quanh, tir d6 1am cho cht chi thi mau chuyén tir
mau xanh sang vang, dan dén hinh thanh khuén lac mau vang.
Nhiéu nghién ctru trude day chi ra ring V. alginolyticus 1a loai
vi khuén c6 kha nang lén men sucrose [17].
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Té bao vi khuan tir 4 mau nudc
duge nhudom Gram va két qua cho
thdy, ca 4 miu déu la cac vi khuén
hinh que, cong nhe & mot dau va 1a
vi khuan Gram am (hinh 2). Pic
diém hinh thai té bao nay 1a phu hop
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. voi hinh thai ca V. alginolyticus.

i .
3.1.2. Xdc dinh mot sé dac diem
sinh hoa
M4 Lén men duwong glucose va

lactose: Bbn ching vi khuan dwoc
lya chon dugc 1én men trong moi
truong c¢6 cht chi thi 1a do phenol
va st dung ngudn carbon duy nhat
la glucose. Sau khi 1én men thi ca
4 canh trudng nudi cdy déu chuyén
tor mau do sang vang va khong co
hién tugng sinh khi khi su dung
6ng Durham. Su chuyén mau ciia
moi truong 1a do vi khudn nay co
kha nang lén men glucose sinh axit, nén lam giam pH cua
moi truong, din dén 1am cho chét chi thi do Phenol chuyén
tor mau do sang mau vang. Tuy nhién, khi s dung lactose 1am
ngu@)n carbon cho quaé trinh 1én men thi ca 4 chung vi khuan
déu khong lam doi mau ciia méi truong. Két qua nay cho thay,
ca bon chung duogc lya chon déu khong c6 kha nang 1én men
lactose. Trong qua trinh 1én men ca 4 chung cling khong sinh
khi trén moi truong c6 duong lactose (hinh 3B). Nghién cuu
cta O. Erkmen (2022) [18] di chi ra rang, céc loai Vibrio déu
c6 kha nang 1én men glucose nhung khong Ién men duong
lactose va khong sinh khi.

Kha nang tong hop catalase: Catalase 13 cac enzyme c6 vai
trd ngin can sy oxy hoa té bao bang cach phan giai hydrogen
peroxide thanh nudc va oxy. Tat ca céc loai, trong d6 ¢6 Vibrio,
¢6 kha nang tong hop cate}lase [13], thi khi’ H,0, duqc nho vao
lam kinh c6 chira vi khuan bot khi s€ xuat hi¢n. Két qua thu
nghiém cho thay, ca bon ching phan 1ap déu c6 kha ning sinh
catalase. Thir nghiém kha ning sinh tong hop catalase ciing
dugc thuc hién voi chung V. parahaemolyticus ATCC17802,
két qua cho thdy kha ning sinh tong hop catalase 1a & rang
(hinh 4).

Hinh 4. Kha ning sinh tdng hop catalase. Cac chiing phan lap M1, M2, M3,
va M4. VP: ching chudn Vibrio parahaemolyticus ATCC17802. KC-: mau kiém
chirng am.
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3.1.3. Binh danh vi khudn

Tur cac két qua thu dugc ¢ trén cho thdy, bon chung phan
lap dugc tir dam nudi tom déu co dac diém cua ¥, alginolyticus
voi cac ddc tinh nhu hinh thanh khuén lac mau vang trén moi
truong TCBS, Gram am, hinh que cong, 1én men glucose,
khong 1én men lactose, khong sinh khi va c6 hoat tinh catalase
(bang 1). Ca bon ching nay déu c¢6 dic tinh gidng nhau nén
ching M1 duogc lya chon dé tién hanh nghién ctru gii trinh ty
16S rDNA phuc vu cho viéc dinh danh. DNA téng s6 tach chiét
tir sinh khdi chimg M1 voi ndng do 448 ng/ul, ty 16 A260/A230
va A260/A280 dat 1a 2,0 va 1,85 tuong tmg duogc st dung lam
khuon dé khuéch dai doan gen 16S rDNA. Két qua cho thay da
khuéch dai thanh cong doan gen dich, voi kich thudc khoang
gan 1500 bp, pht hop véi kich thuéce doan gen dich rDNA can
khuéch dai st dung cap moi 27F/1492R (hinh 5). Trinh ty doan
gen dich da dugc xac dinh va tién hanh so sanh véi ngan hang
dir liéu NCBI cho théy, trinh ty 16S rDNA cta ching M1 ¢6 do
twong dong 99,47% so v6i ching V. alginolyticus 2014V-1011
v6i mi s6 CP046772.1. Tix cac két qua thu dugc co thé két luan
rang, da phan lap dugc chung V. alginolyticus M1 tir ddm nuéi
tom. Chiing vi khuan nay s& dugc sir dung cho cac nghién ctru
phan 1ap cac thé thyc khuan dic higu.

Bang 1. Dic tinh cta céac ching vi khuan Iwa chon.

i Lén men  Lén men Sin'h Sinh
glucose lactose khi catalase

Ml + - - +

M2 4 s - +

M3 %+ = - +

M4 + - S +

Vibrio parahaemolyticus " ) ) o

ATCC17802
Kiém chimg am (KC-) - - - }

bp

- 3000

- 2000
- 1500
- 1000

Hinh 5. Anh dién di san pham PCR khuéch dai gen 16S rDNA. M1: mau
DNA khuén tr ching M1; (-): mAu kiém chiing am; L: thang DNA chuén 100 bp
(Thermo Scientific, My).

3.2. Phén ldp thé thuwe khudn ddc hiéu Vibrio alginolyticus

Chung vi khuan ¥, alginolyticus M1 dugc st dung dé phéan
lap céc thé thyc khudn dic hiéu theo phuong phap thach hai
16p. Két qua cho thdy, xuét hién nhidu vét tan trén moi trudong
thach hai 16p sau 18 gio 0 ¢ diéu kién 37°C (hinh 6). Diéu do
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chimg t6 ca ba mau nghién ciru déu chira thé thyc khuan. Mot
) dong tao vét tan 1on dugc lya chon dé thuc hién cac nghién
ctru tiep theo bao gom NT1, NT4, T13 va T23.

NT

™

T2

Hinh 6. Hinh anh vét tan trén thach hai l&p. NT, T1 va T2 1a cac miu nwéc ding
dé phan 1ap thé thwe khuan.

3.3. Xdc dinh tinh dic hi¢u chiing chii ciia thé thue khudn

Tinh dic hiéu cua thé thuc khuan 13 mot trong nhiling
phuong dién quan trong can dugc quan tim trong qué trinh tmg
dung thé thuc khuén. Cac thé thuc khuén c6 tinh dic hiéu cao
luon dugc quan tdm va Iya chon vi khi cac ching nay dugc ung
dung no chi tac dong 1én mt/hodc mot s6 loai vi khuan cha
nhat dinh, ma khong anh huong dén cac vi khuan cha khac, dac
biét 1a céc vi khuan c6 loi. Muyc tiéu ctia ching t6i 1a tim kiém
céc thé thyc khuén dic hidu V. alginolyticus, do d6 trong nghién
ctru ndy bon ching thé thuc khudn dugc thir hoat tinh ly giai
v6i 4 loai thude chi Vibrio va 2 loai thude chi Bacillus. Két qua
cho théy, khong xuét hién vét tan & cac chung thudc chi Vibrio
nhu V. parahaemolyticus ATCC17802, V. parahaemolyticus
BL, V. cholerae ATCC 14733, V. vulnificus ATCC 27562 va cac
chung probiotics thudc chi Bacillus nhu Bacillus licheniformis,
Bacillus subtilis (bang 2). Diéu d6 chimg to cac chung thé thuc
khuén duoc phan 1ap 1a dac hi€u véi V. alginolyticus. Tinh dac
hiéu ctia thé thuc khudn véi cac loai Vibrio cling da dugc quan
sit & cac nghién ciru trude [3, 19]. Piém dang chu y 1a cac
chiing thé thuc khuan khong xam nhiém céc ching probiotics
thudc chi Bacillus. Diéu nay cho thiy chung thé thyc khuén 1a
an toan ddi v6i Bacillus nén ¢6 thé st dung ciing véi cac ching
probiotics nay cho thuy san.

Bang 2. Phd vat chi dbi véi cac chiing thé thwe khuan.

Cic chiing thé thwe khuin

Cic chiing vi khuin

NTI1 TI3 123 NT4

V. parahaemolyticus ATCC17802 - - - -

V. parahaemolyticus BL - - - -

V. cholerae ATCC 14733 - o - -

V. vulnificus ATCC 27562 - = = -

Bacillus licheniformis - S = -

Bacillus subtilis - - - -

V. alginolyticus M1 + + H* H*
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3.4. Hoat tinh ly gidi té bao chii ciia cdc chiing thé thuc
khudn phén lip

Hoat tinh ly giai d6i v6i vat chu ¥V, alginolyticus M1
duoc thyc hién trén moéi truong dich long. Két qua cho théy,
cac chung phén 1ap khac nhau c6 hoat tinh ly giai té bao chi
1a khac nhau. Hoat tinh ly gidi manh nhat 1a chang NT1 véi
hiéu suét ly giai dat 90%; tiép theo la cac chung T23, T13
va NT4 véi hidu suét ly giai 1an luot 1a 39, 17 va 13% tuong
ung (hinh 7).

100 -
90 - .
80 -
70 -
60 -
50 -
40 -
30 -

20 A _I_

10 4 |"‘|
0

KC NT1 NT4 T13

Cac chung bacteriophage

Hiéu suét ly giai (%)

T23

Hinh 7. Hoat tinh ly giai té bao chu cta cac chiing thé thwe khuan phan lap.
KC: mau kiém chirng am canh trwong vi khudn V. alginolyticus M1 khéng b
sung thé thuc khuan; cac mau NT1, NT4, T13, T23 la cac mAu canh trudng vi
khuan V. alginolyticus M1 c6 bd sung céc chling thé thwe khudn NT1, NT4, T13,
T23 twong tng.

Hoat tinh ly giai té bao chu dat trén gin 90% ciing
nhan duoc ddi véi ching thé thuc khuan khang V.
parahaemolyticus trong cac nghién ciu trude day [3]. Cac
chung thé thuc khuan khac nhau c6 hoat tinh ly giai té bao
cha V. alginolyticus 1a khac nhau ciing duoc quan sat thiy
trong nghién curu cua S. Droubogiannis va cs (2022) [20].
Tu két qua thu dugc, chung thé thuc khuan NT1 duoc lua
chon cho céac nghién ctru tiép theo.

3.5. D$ bén nhigt va pH ciia chiing thé thuc khudn
phan lap

D06 bén nhiét va pH cuta chung thé thuc khuan NT1 duoc
danh gia trong nghién ctru nay. Két qua cho thdy, ching
NTI van giit dugc do bén tuong ddi & cac diéu kién nhiét
do khdo sat khac nhau 4, 25, va 37°C. D9 bén nhiét cia
thé thuc khuan nay giam di ¢ diéu kién -20°C va nhiét do
60°C; ty 1& séng sot chi con khoang 60-70%. Pac biét,
M1 bi chét hoan toan & 80°C (hinh 8). Két qua nay 1a phu
hop véi két qua nghién ctru vé ¥ parahaemolyticus phage
vB_VpaP_GHSMI17 trong nghién ctru ciia X. Liang va cs
(2022) [4]. Bo bén nhiét cua M1 giam di ¢ nhiét do cao
trong nghién cru nay cling twong tu nhu phage VAS trong
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nghién ctru cua Q. Hao va cs (2023) [6], va cac chung phage
trong nghién ctru ciia R. Gao va cs (2024) [7]. Ty 1 séng
sot ciia phage VpO08 va Vpl1 chi la 31,16 va 49,96%, twong
tg & diéu kién 60°C; tat ca cac thé thuc khuan trong nghién
ctru cta C.W. Tan va cs (2021) [3], déu bi bat hoat va mat
kha nang xam nhiém khi xur 1y & diéu kién 70°C. Thé thuc
khuén S1R3Y khéang V. alginolytycus phan 1ap tir mau nudc
thai tai chg hai san Pai Lién va vB_VpaP_SJISY21 khang
V. parahaemolyticus phan 1ap tir cho hai san Tam A, Trung
Qudc ciing bi bat hoat hoan toan & 70°C [3, 21].

120
100 — —L —L
S
: " 1
(7]
o
&5 60
(7]
ﬂ)—
> 40
20
0 . . ' ' ' :
-20 4 25 37 60 80
Nhiét dd (°C)

Hinh 8. D6 bén nhiét cta chiing thé thwe khudn NT1 & cac nhiét do khac nhau:
-20, 4, 25, 37, 60 va 80°C.

Déi v6i do bén pH, thé thyc khuan NT1 ¢6 kha nang chiu
dugc trong mot giai pH 4-10 (hinh 9). Ty 16 séng sot van dat
80-100% trong khoang pH 4-8, ty 1¢ nay giam xudng con
64,5% & diéu kién pH 10 va dic biét thé thyc khuan NT1 bi
chét hoan toan khi giit & pH 2 trong thoi gian 2 gid. Do bén
pH ctia thé thuc khuan NT1 hoan toan phu hop véi ching
phage S1R3Y khang V. alginolyticus trong nghién ctru cua
Y. Ren va cs (2022) [5]. 6 bén pH 1a khac nhau ddi véi cac
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g
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Hinh 9. Do bén pH clia ching thé thwe khudn NT1 & céc didu kién pH khac
nhau: 2, 4, 6,7, 8 va 10.



chung phage khac nhau. Tuwong ty nhu chung NT1 trong
nghién ctru nay, cac ching thé thuc khuén trong nghién ctru
ciia C.W. Tan va cs (2021) [3] déu bi bat hoat ¢ pH 2, hai
trong s ba chung phage trong nghién ctru ciia R. Gao va
cs (2024) [7], cling bi bat hoat & pH 2 nay [7], trong khi
d6 ching thé thuc khuan VA5 van song s6t & pH 2 va tham
chi 1a pH 1 [6]. Nguoc lai, cac ching thé thuc khuén trong
nghién ciru cia C.W. Tan va cs (2021) [3] ¢6 ty 18 sdng sot
gan nhu 100% & pH 11, trong khi d6 ching VA5 giam kha
nhiéu tai pH nay. Tir cac két qua thu dugc trong nghién ciru
nay va cac nghién ciru trude ddy vé do bén nhiét 6 va pH
cua cac chung thé thuc khuan dua dén két luan r'fmg, dbi voi
mdi chung phage khac nhau déu c6 dic tinh vé 6 bén nhiét
d6 va pH khac nhau, can phai dugc nghién ctru dé lwa chon
ra diéu kién thich hop cho mdi chung phage dugc phan lap.

4. Két luan

Nghién ctru da phan 1dp va dinh danh dugc ching V.
alginolyticus M1 tir mau nuéc dam nudi tom tai Hai Phong.
St dung V. alginolyticus M1 lam chung chu, chung t6i cling
phéan lap dugc 4 dong thé thuc khuan dic hiéu. Ca bdn
dong Iya chon déu khong c6 hoat tinh ly giai mot sé ching
thudgc chi Vibrio nhu V. parahaemolyticus ATCC17802,
V. parahaemolyticus BL, V. cholerae ATCC 14733, V.
vulnificus ATCC 27562 va cac chung probiotics thudc chi
Bacillus nhu Bacillus licheniformis, Bacillus subtilis. Dong
thé thuc khudn NT1 ¢6 tinh bén nhiét cao lén dén 60°C
va phd pH rong (pH 3-10), do d6 dwoc xem la ung vién
cho phat trién giai phap sinh hoc thay thé khang sinh trong
phong va tri bénh do V. alginolyticus gay ra trén thuy san.
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