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LOT CAM DOAN

T6i xin cam doan dé tai nghién ciru trong ludn vin nay ld cong trinh nghién
ctru ciia t6i dya (rén nhitng tdi liéu, 56 liéu do chinh 16i ti tim hiéu va nghién ciru.
Chinh vi viy, cdc két qud nghién ciru dam bdo trung thic va khdch quan nhat.
Dong thoi, két qua nay chua timg xudt hién trong bt cir mét nghién ciru ndo. Cdc
s6 liu, két qud néu trong ludn vin la trung thiec néu sai t6i hoan chiu trach nhiém

triedc phdp ludt.
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LOI CAM ON

Téi xin giri 161 cam on siu sic dén PGS. TS. Dong Vin Quyén va TS. Vii
Thi Bich Huyén d3 tin tinh, huéng dan, chi bdo, gitp d& t6i trong qué trinh thuc
hién va hoan thanh luin vian thac si. Pdc biét, t6i xin giri 101 cdm on dén can bod
phong Vi sinh vat hoc phan tr, Vién Céng nghé sinh hoc- Vién Han lim KHCN
Viét Nam va thdy c6 trong bé mon Di truyén — Héa sinh, khoa Sinh hoc, Truong
Pai hoc Su pham Ha Noi da gitp d8, tao didu kién dé tdi c6 thé hoan thanh luén
van.

Téi xin gti 161 cdm on chin thanh dén Bé Gido duc va Dio tao véi dé tai
“Nghién ctru phat trién vaccine vector phong bénh do Vibrio spp. gy ra cho ca mii
nudi 16ng” mang ma s6 B2022 — SPH — 14 da cAp kinh phi cho t6i c6 thé thue hién
cac nghién ctru trong luan van.

Ngoai ra, t6i d4 may min dugc nhan hoc bdng Odon Vallet nim 2022, toi
xin giri 161 cam on chin thanh téi quy hoc bbng. Vi t6i, ddy khéng chi 1a hd trg to
16n vé kinh phi ma con 1a sy dong vién, khich 1€ cho t6i thém dong luc theo dudi su
nghiép cia minh.

T6i xin trin trong cam on ban Lanh dao, phong Dao tao, cdc phong chirc
ning, khoa Cong nghé Sinh hoc ctia Hoc vién KHCN, Vién Han 1am Khoa hoc va -
Cong nghé Viét Nam va céc quy thiy co di gitp da, truyén dat cho t6i nhitng kién
thirc quy bau trong qua trinh hoc tép va thuc hién luan van t6t nghiép.

Cudi cung, toi xin dugc cam on gia dinh, ban bé da luén bén canh, dong
vién, ung ho va khich 1€ t6i trong nhitng ndm qua. T6i xin chin thanh cam on su
giup d& quy bau do!

Ha N¢i, ngay thang ndm 2024
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MO PAU

Viét Nam 13 mot qudc gia ven bién, c6 bd bién dai trén 3.260 km trai dai tir
Bic xudng Nam, voi hon 3.000 hon dao 16n, nho 1a loi thé trong viéc phat trién
nganh thiy san[1]. Theo Trung tdm tin hoc va Théng ké (B6 Noéng nghiép va
PTNT), tong lugng thity san nam 2022 dat 9 triéu tan, ting 2,7% so v&i nam 2021.
Trong d6, khai thac thuy san dat 3,86 triéu tin, nudi trong thuy san dat 5,19 triéu tan
[2]. Theo Hiép hoi ché bién va xuit khau thuy san Viét Nam (VASEP), xuat khau
thity san nam 2022 dat 11 ty USD (ting 23% so v&i nam 2021), chiém 4-5% GDP,
9-10% téng kim ngach xuét khau qudc gia, luc lwong lao dong chiém hon 4 triéu
nguoi, ding thir 5 vé gia tri xuat khau. Thay san duge xac dinh 1a nganh kinh té mii
nhon cia quéc gia [3]. Trong giai doan 2015 — 2022, san luong thily san Viét Nam
tang 38% (tir 5,56 triéu tan Ién 9,05 triéu tin). Trong do6, san lugng nudi trong thity
san ting 47% (tir 3,53 triéu tan 1én 5,19 triéu tdn). San luong khai thac thily san tang
29% (tir 3 triéu tan 1én 3,86 triéu tan) [3].

Nhiéu loai c4 c6 gia tri kinh té dugc nudi phd bién & nudc ta nhu : ca mu
(Epinephelus spp), ca bop (Rachycentron canadum), ca hong (Lutjanus spp.), . . . da
mang lai loi ich kinh té ddng ké cho ngudi dan. Bén canh d6, nganh thuy san Viét
Nam ciing ludn phai ddi mat voi nhirng thach thirc vi dich bénh. Theo bdo cao Bo
Nong nghiép va Phat trién Nong thon trong 4 thang dau nim 2022 dién tich nudi
trong thiy san do dich bénh gay ra 1a 1.200 ha chi yéu 13 cac bénh do Vibrio spp.
gy ra nhu: bénh hoai tir gan tuy cdp tinh, gan than mu, xuat huyét . . . & ca [4].
Vibrio spp. di tré thanh mdi de doa dén sb luong 16n céac loai ca kinh té quan trong
[5]. Trong d6, bénh do hai loai vi khuan Vibrio parahaemolyticus va Vibrio
alginolyticus thudc chi Vibrio phd bién trén nhiéu loai ca voi dong vat thity san voi
ty I& chét trén ca Ién toi 90% [6,7]

Bo Ca vugc (Perciformes) 1a mot trong nhitng bd 16n nhat trong phan nganh
dong vat c6 xuong sdng (Vertebrate). Theo thng ké cua Joseph S. Nelson (2006),
bo Ca vugce c6 160 ho, 1.539 chi, 10.033 loai. Trong dd, ho c4 mu la mot trong 8 ho
c6 s6 lwong loai 16n nhét voi 475 loai thude 64 chi [8]. Ca4 ma 1a ngudn loi thiy san
quan trong cua cic hé sinh thai san hd va co tim quan trong vé kinh té, vai ham
luong dinh dudng cao, ca mu rit duoc wa chudng tai thi truong Nhat Ban, Han
Quéc, Trung Quédc, Hong Kong va mot sé nude khu vuc Chau My. O phia Nam
Trung Qudc va Hong Kéng gia ca ma 1én tgi 100 USD/kg [9].

Hién nay, st dung thude khéng sinh dé kiém soat va diéu tri bénh do Vibrio
spp gdy ra trén dong vat thily san 1a phuong phap pho bién hiéu qua nhanh va gia



thanh ré [10,11]. Tuy nhién, viéc lam dung khang sinh va str dung khang sinh khong
dung cach dd din dén ti 1¢ vi khuan khang khang sinh ting cao, du luong khang
sinh trong san phim thuy san anh hudng dén strc khée ngudi tiéu dung [11,12]. Do
d6, str dung vaccine phong bénh khong chi mang lai hiéu qua ma con gidp phat trién

bén virng nganh nudi trong thuy san.

Mot s loai vaccine phong bénh do vi khuan gy ra di va dang dugc nghién
clru va sit dung cho thily san nhu: vaccine bét hoat, vaccine séng giam doc luc,
vaccine tiéu don vi, vaccine tai to hop, vaccine DNA va vaccine tong hop/peptide
[13]. Trong d6, vaccine bat hoat d3 duoc nghién ctru va phat trién thanh cong dé
phong ngira bénh Vibriosis v6i ty 1& bao ho 1én téi 88% sau khi nhiém V. vulnificus
[14]. Hién nay d3 c6 mot vai loai vaccine bat hoat thwong mai phong bénh do mot
s6 loai Vibrio spp. nhung loai vaccine nay duoc dénh gia c6 thoi gian bao ho ngan.
Trong cac loai vaccine cho cd, vaccine tai to hop duoc xem la vaccine co tiém nang
va dugc danh gia cao vé tinh an toan [14]. Cai va cong su (2010) cho rang protein
mang ngoai déng vai trd quan trong trong doc luc vi khuan va 1a Gng vién tiém ning
cho phat trién vaccine [15]. Nghién ctru kha ning tao dap tmg mién dich cia OmpU
trén ca hong (Lutjanus erythropterus) cho thay ti 1& bao ho cao (96,43%), c6 kha
ning twong dong 1én t&i 92% so véi protein OmpU cia cac loai Vibrio spp. khac.
Mot nghién ctru khac vé kha ning tao dap tmg mién dich cta gene mi héa protein
OmpK trén ca du vang (Yellow croaker) cho thay ty 18 bao ho 1én ti 79,2%. Cac
nghién ctru déu cho thiy OmpK va OmpU 14 tng vién tiém ning cho phat trién
vaccine [15,16].

Tu nhitng co s& 1y luan va thuc tién trén, dé tai “Nghién cuu biéu hién
khang nguyén tai to hop va danh gia kha ning sinh mién dich cia OmpK va
OmpU nham phat trién vaccine phong bénh do Vibrio parahaemolyticus va
Vibrio alginolyticus gay ra trén ca m(” duoc tién hanh thyc hién.

Muc dich nghién ciru

Biéu hién dugc protein téi t6 hgp ma hoa boi gene khang nguyén OmpK va
OmpU va danh gia kha ning sinh mién dich cua chung vé&i V. parahaemolytivus va
V. alginolyticus trén ca ma.

NOi dung nghién ciru

- Phan lap, dinh danh vi khuan V. parahaemolyticus, V. alginolyticus tir ca mu
nghi méc bénh do Vibrio spp.



- Tao dong va xac dinh trinh tw gene ma héa khang nguyén OmpK va OmpU
tur chung Vibrio spp. phan lap dugc.

- Tao dong va biéu hién gene ma hoa protein OmpK va OmpU trong E. coli.
- Danh gia kha ning tao dap tng mién dich cia OmpK va OmpU dé phong V.
parahaemolyticus va V. alginolyticus trén ¢4 ma chdm cam.
Y nghia khoa hoc
Cung cép thém co s& dir lidu vé& cac chung V. parahaemolyticus, V.
alginolyticus gay bénh cho cac loai ca nudi ¢ Viét Nam.
Cung cép trinh ty gene khang nguyén. Pay 1a co s¢ khoa hoc va nguyén liéu
di truyén dé phat trién kit chan doan, vaccine phong bénh do Vibrio spp. gay ra trén
ca ma.
Y nghia thuec tién
Cac khang nguyén OmpK va OmpU tai to hop 1a tién dé phat trién vaccine
phong V. parahaemolyticus va V. alginolyticus trén ca ma.



Chwong 1: TONG QUAN NGHIEN CUU
1.1. TONG QUAN VE CA MU CHAM CAM Epinephenus coioides
1.1.1. Pic diém sinh hoc

C4 mi chim cam (Epinephenus coioides) 1a loai ca bién thudc chi
Epinephenus trong ho ca mu, duoc Hamilton mé ta 1an dau tién vao nim 1822 [17].

Nganh: Vertebrata

L&p: Osteichthys
Bo: Perciformes
Ho: Serranidae
Chi: Epinephelus
Loai: Epinephelus coioides

Ho ca mu (Serranidae) 1a mot trong 8 ho c6 sd lugng loai da dang nhét cua
bd ca Vuoc ( Perciformes). Ca4 mu chdm cam c6 dic diém nhu miéng rong, nhiéu
ring nho, sic nhon, than thudn dai, hoi hep. Tuy nhién, E. coioides co dic diém
nhan biét riéng nhu vay dudi mém, tron, vdy hau mon c6 3 gai cling va 8 tia mém,
vay bung ¢ 1 gai cimg va 5 tia mém, vay nguc c6 18 — 20 tia mém, vay lung c6 11
gai cung va 13 — 26 tia vay mém. Vay trén co thé ¢6 hinh luoc, trir bung, nguc va
ving trén vay hau mén. E. coioides c6 phan lung mau niu x4m nhat, c6 mau trang &
hai bén va phia bung, 5 vach mau nau xam chéo trén dau va than chia d6i vé phia
bung. Cac ddm mau ndu cam trén than c6 xu hudng xép thanh hang song song véi
céc vach sAim mau, dic diém nay théiy 0 & ¢4 nho hon ¢4 1on. Cac ddm 16n mau nau
xam sim thuong xut hién trén dau, ndi bat ¢ sau mat va trén nip mang. TUy VAo
moi truong sdng, trang thai sinh 1y va diai doan phat trién mau sic co thé co thé
thay d6i [18].

C4 mt chdm cam tap trung chii yéu & cac khu vuc nhiét d6i va can nhiét d6i
chu yéu & khu vuc bién c6 ran san hd va bii da ngém. Tai Viét Nam, c4 mG chidm
cam phan bd chu yéu & khu vuc mién Trung va Nam Trung Bg noi co nhiéu vinh,
ran san hd va bai da ngdm. C4 mu chdm cam thudc loai ca dir, thirc an chu yéu l1a
giap xac, ca co kich thude nho. Co thé truong thanh cia con cai dai 32 cm khi duge
2 tudi, con duc dai 24,2 cm khi dugc 1 tudi. Khi chidu dai co thé & 55 — 75 cm xay
ra qua trinh chuyén dbi gidi tinh. Thoi ki sinh san chinh tir thang 3 dén thang 6, tuy
nhién & mot sé khu vue nhu New Caledonia ghi nhan cac dot sinh san cubi thang 10
dén dau thang 12, phia Nam vinh Ba Tu tir thang 3 dén thang 5. Kha ning sinh san
tir 850.186 dén 2.904.912 trimg véi kich thude co thé twong tmg 35 cm dén 62 cm.
Ca mu cham cam sinh truéng va phat trién & nhiét d6 1y twong 25 — 32°C, hoat dong



an udng giam ¢ dudi 18°C va dimg & dudi 15°C, v6i kha ning chiu min tir 14 —
40%o, thich hop nhat 1 20 — 30%o [17].
1.1.2. Tinh hinh nghé nuéi ca mu

Nudi trong thuy san ngay cang phat trién, trong d6, c4 mi dugc xem la loai
coO gid tri kinh té cao. Vi dic tinh dinh dudng cao, ca mu dugc uwa chudng trén thi
treong Trung Québc, Nhat Ban, Han Qudc va mot sé nude chau My véi gia 1én toi
100 USD/kg. Theo théng ké cua Pierre va cong su (2007), 90% thyc pham trén thé
gidi c6 nguodn gbc tir bién va ca mu chiém ty 18 16n [19].

Trong nhiing nim gan ddy, san lugng c4 ma khai thac dang c6 xu hudng
giam do san lwong nudi dang dan ting 1én. Theo bao cdo cua Cuyc thuy san, nim
2023 tong san luong thiy san dat 9.269 triéu tan trong d6 nudi trong thiy san dat
hon 5.408 triéu tn (tang 3,5% so v&1 ndm 2022), khai thac thuy san dat 3.861 tri¢u
tan [20]. Nam 1970, nghé nudi ca mi dugc bat dau tai Malaysia, Hong Kong, Dai
Loan, Singapore va Thai Lan [21].

Tai Viét Nam, nghé nudi ca4 mu bit dau tir ndm 1988, tap trung & Hai Phong,
Quang Ninh, Viing Tau, Khanh Hoa. Ngudn ca mé gidng chii yéu tir tu nhién dugc
nudi 16ng trén bién. Hién nay, san luong ca ma wdc tinh khoang hon 3.000 tan/nim,
c6 khoang 7.000 10ng nudi ca bién véi hon 80% 1dng va khoang 500 ao dia nudi ca
ma [22].

Tuy nhién, nghé nudi c4 mu dang phai d6i mat véi thach thirc 1on vé dich
bénh gay ra nhu bénh hoai tir than kinh do virut Viral Mervous Necrosis gay ra voi
biéu hién boi xoay vong, khong dinh hudng, khong c6 ton thuong bén ngoai va chét
nhanh. Pic biét, bénh xuit huyét 16 1oét va gan than ma do Vibrio giy ra 13 bénh
thuong gap nhat xuat hién & hau hét cac giai doan phat trién cia ca ma nudi, giy
thiét hai 16n & nhiéu nude. Cac dau hiéu dac trung: boi 1o do, mét thang béng, Xuét
huyét quanh miéng, nhiéu vét loét trén co thé . . . vdi ty 18 chét 1én t6i 70% quan
dan [23,24]. Tuy nhién, cho dén nay chua c6 vaccine thuong pham nao diéu tri bénh
Vibriosis cho ¢4 ma dugc cip phép sir dung ma bién phéap chu yéu 13 sir dung thude
khéng sinh. Viéc lam dung thudc khéng sinh diéu tri bénh da gdy ra hi¢n tuong
khang khang sinh. Shyne va cong sy (2008) da nghién ciru kha nang khang khang
sinh ciia V. parahaemolyticus phan 1ap tir c4 mi bénh cho thay ty 1¢ nhay cam kha
cao v&i khang sinh chloramphenicol (89%), streptomycin va acid nalidixic (67%),
neomycin (44%), khang v&i hau hét cac khang sinh con lai [25]. Tuong tu, Robles
va cong su khi danh gia kha nang khang khang sinh cua V. alginolyticus phan lap tur
hau két qua thdy 90% chung khang khang sinh nhém Beta-lactam, 60% khang
cephalotin, 45% khang amikacin, 16% khang cephotaxime va 10% khéang



pefloxacin [26]. Ngoai ra, du lugng khang sinh ton du trong nudc nudi va san pham
thiy san con gy 6 nhiém mai trudng, anh huong dén ste khoe ngudi tiéu dung. Vi
viy, nghién ciru tao vaccine phong bénh 13 giai php an toan va mang tinh phat trién

bén vitng.
1.2. TONG QUAN VE VI KHUAN Vibrio spp.

Vibrio thudc nhém vi khudn gram am, c6 dang cong — que (ddu phay), séng phd
bién & méi trudng cia séng ven bién [27]. Theo khda phan loai cia Bergey, vi
khuan Vibrio thudc [28]:

Nganh: Proteobacteria
L&p: Gramma Proteobacteria
Bo: Vibrionales

Ho: Vibrionaceae

Chi: Vibrio
Mot s6 loai vi khuan gay bénh phd bién cho cac dong vat thuy san thudc chi
Vibrio spp. bao gém V. alginolyticus, V. parahaemolyticus, V. cholerae, V.
vulnificus . . . Chlng déu 1a nhiing mam bénh lién quan dén nhiém trung huyét,

hoai tor gan than, bénh ta, bénh 16 loét... véi ty I¢ gy chét trén thuy san lén téi

90%. Mot sd chiing vi khuan c6 thé gay bénh cho nguoi.
1.2.1. Vibrio parahaemolyticus
1.2.1.1. Pdc diém hinh thdi, héa sinh va sinh truwong

V. parahaemolyticus la mot trong nhirng tac nhan gay bénh chinh cho dong vat
thuy san, xuét hién nhiéu & méi trudong nudc bién va duoc phan 1ap tir mau ca bénh
clia cac loai: ca tuyét, ca xacdin, ca thu, ca bon, . . . [29]. Vi khuan nay thuong song
& cac ctra song va ven bién cua hau hét cac ving bién trén thé gisi, duoc phan 1ap tir
cat, bun va nudc bién, cling nhu & thuy san bénh. Vi khuan nay dugc Fujino phat
hién lan dau tién vao nim 1950 nhu mdt tic nhan giy bénh truyén qua thuc pham
sau mot dot bung phat 16n & Nhat Ban ghi nhan 272 ca véi 20 ca tir vong sau khi dn
shirasu [30]. Trén mdi truong TCB, khuan lac cua V. parahaemolyticus 16n, c6
duong kinh 3 — 4mm, c6 mau xanh [31].Tuy nhién, khi str dung mdi truong TCBS
V. parahaemolyticus, V. vuninificus hay V. mimicus déu c¢6 mau xanh nén s& khong
phan biét dugc hai ching [32]. Vi thé, nguoi ta phan loai huyét thanh dé nhan biét
V. parahaemolyticus khang nguyén soma (O) va capsular (K) [33].



Céc dic trung sinh hoa cua V. parahaemolyticus thé hién trong bang 1.1. V.
parahaemolyticus co thé ting trudng tot trong mdi trudng c6 mudi 8%, bi e ché
trong moi truong mudi c6 néng do 10% [20]. Trén mdi trudng thach mau, V.
parahaemolyticus sinh ra doc t6 haemolysin pha hay hong ciu hién gy hién twong
tan huyét [34].

Bang 1.1. Dic diém sinh hoa cta vi khuan V. parahaemolyticus [31]

Cac phan @ng sinh hoa V. parahaemolyticus

Catalase +
Oxidase +
Beta — galactosidase -
Agrinine -
Lysine decarboxylase +
Ornithine decarboxylase -
Citrate -
H2S -
Urease -
Tryptophane deminase -
Indole

Phan rng Voges — Proskauer

Glucose
Manitol
Inositol -
Sorbitol -
Rhamnose -

+
+
Gelatinase +
+
+

Sucrose -
Melibiose -
Amygdalin +
Arabinose -

Lactose -
Ghi chu: (+) duong tinh, (-) &m tinh

Nhiét d6 moi truong nude c6 mdi lién hé chit ché dén sy phan bd cua V.
parahaemolyticus. Khi nudc ¢ nhiét do 14 — 15°C mat do V. parahaemolyticus rat
thap va kho phat hién nhung khi nhiét d6 tang 1én 18°— 19° C thi s6 luong vi khuan

taing lén rd rét trong moi truong nudc va cod thé phat hién duoc [35]. V.



parahaemolyticus c6 thé sinh trudng trong khoang 5° C dén 44° C, pH tir 4,8 dén
11,0. Su phat trién t6i wu & 35° C dén 37°C, 3% NaCl va pH tir 7,6 dén 8,6 [36].

V. parahaemolyticus 13 tic nhan gy bénh chinh gy bénh cho nhiéu loai dong
vat thity san trong d6 phai ké dén c4 & Chau A [37]. Ngoai ra, vi khuin nay ciing
gy nhiém tring duong tiéu hoa va cac bién chimg strc khoe khac, c6 thé de doa dén

tinh mang con nguoi, 1am suy giam hé mién dich & nguoi [38].
1.2.1.2. H¢ gene ciia vi khudn V. parahaemolyticus

Phén tich hé gene cua V. parahaemolyticus FORC 008 Kim va cong su
(2016) da ghi nhan hé gene gdm hai nhiém sic thé dang vong, khdng c6 plasmid.
Nhiém sic thé I co kich thude 3.266.132 bp voi ham lugng G + C trung binh Ia
45,36%, 115 gene tRNA, 28 gene rRNA va chuia 2.909 ORF trong d6 2.513 ORF
(86,39%) ma hoa protein chirc ning, 539 ORF 1a protein gia dinh. Nhiém sic thé II
co kich thude 1.772.036 bp v6i ham lugng G + C trung binh 1a 45,53%, chua 14
gene tRNA, 3 gene rRNA va 1.585 ORF trong d6 1.245 ORF (78,55%) ma hoa
protein chirc nang, 340 ORF 1a protein gia dinh [39].

Niam 2016, Letchumanan va cong su da cong bd trinh tw hé gene vi khuan V.
parahaemolyticus VP512 phan lap tir Penaeus indicus & Malaysia. Theo d6 hé gene
cua chung VP512 c¢o6 kich thuéc 4.982.021 bp, ham luong G + C trung binh la
53,4%. H¢ gene chua 11 gene rRNA, 80 genr tRNA va 4.809 ORF trong d6 4.638
ORF ma hoa protein chirc nang, 171 ORF la protein gia dinh [40].

1.2.1.3. Péc diém khang nguyén ciia vi khudn V. parahaemolyticus

Dua trén 13 loai khdng nguyén soma (O) bén nhiét lypopolysaccharide (LPS)
va 71 loai khang nguyén polysaccharide dang nang (K) dé phan loai V.
parahaemolyticus [41,42]. Hién nay, V. parahaemolyticus mic du khong c6 mdi
tuong quan rd rang gitta cac kiéu huyét thanh va co ché gay bénh, nhung mot sb
dong huyét thanh dugc xac dinh 13 c6 doc td cao gy ra cac vu dai dich. Shyne va
cong su (2016) khi nghién ctu 9 chung V. parahaemolyticus phan lap tir ca song
diém gai va ca mu chdm cam phat hién 1 khang nguyén bé mit véi kich thude phan
ta 34 kDa [43]. Tuong tu, Li va cong su (2014) da phat hién 8 protein mang ngoai
ctia vi khuan V. parahaemolyticus dugc cho 1a cé kha ning tao dap ung mién dich
cho ca bao g@)m OmpK, OmpA, OmpU, LptD, LamB, VP0802, VP1243 va Vp0966
[44]. LptD 1a mot khang nguyén tiém ning trong viéc phat trién vaccine phong bénh
do Vibrio gy ra [44]. C4u trac phan tir LptD duoc xay dung véi 26 nép gap B cung
6 protein khac nhau LptA, B, C, E, F va G tao thanh mt phitc hop trén mang té bao



[45]. LptD & mot khang nguyén tiém nang trong viéc phat trién vaccine phong bénh
do Vibrio gay ra [46].

1.2.2. Vibrio alginolyticus
1.2.2.1.  Dic diém hinh thdi, héa sinh va sinh truong

Tuong ty nhu V. prahaemolyticus thi V. alginolyticus ciing 14 mét vi khuan
wa min, sdng phd bién & ven cira song va ven bién, phat trién manh vao mua heé
[47]. Trong mot dot khao sat tai Han Qudc tir nim 2005 dén nim 2007, tic tic gia
da phan 1ap dugc 218 chung V. parahaemolyticus va 153 chung V. alginolyticus tur
180 mau ca thu thap dugc tai cac trang trai nudi ca doc theo bo bién phia nam Han
Quéc [48]. Mot sb nghién ctu ciing chi ra rang V. parahaemolyticus va V.
alginolyticus c6 mai truong séng twong ty nhau va c6 thé phan 1ap tir nhitng loai
mau nhu nhau. Molitoris va cong su da tién hanh phan 1ap dugc 567 chung V.
parahaemolyticus va V. alginolyticus tir nudc bién va cac loai hai san ¢ cho Jakarta
0 Indonesia [49].

Pic diém sinh hoa 1a mot trong nhiing tiéu chi quan trong dé dinh danh mot
loai vi khuan. Ngoai ra, V. alginolyticus duong tinh véi lysin, nitrate, glucose,
mannitol, sucrose, lipid, gelatin, oxidase, indole, c6 kha nang di dong nhung am
tinh vai ure, arginine, lactose, salicin va H2S (bang 1.2). V. alginolyticus khéng phat
trién trong moi trudng khéng c6 mudi NaCl nhung phat trién t6t & 37°C v6i 7%
NaCl [50].

Bang 1.2. Dic diém sinh hoa cta vi khuan V. alginolyticus [50]

Cic dic diém sinh héa V. alginolyticus

Catalase +
Beta-galactopyranosidase -
Arginine dihydrolase -
Lysine decarboxylase +
Ornithine decarboxylase -
Urease -
Tryptophane deminase -

Gelatinase +
H.S .
Indole +

Citrate -
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Glucose
Mannitol
Sucrose
Motility

Khur nitrate

+ + + 4+ + o+

Indole
Oxidase -
Arabinose -
Rhamnose -
Melibiose -
Amygdalin -

Ghi chi: (+) duong tinh, (—) am tinh

Theo nghién ctru cua Ulitzur (1974). nhiét do, nong d6 mudi c¢6 anh hudng
16n dén téc do sinh truong cua vi khuan Vibrio. O 21°C, téc d6 sinh trudng giita cac
thé hé 1a 60 phut, & 39°C 1a 10 — 11 phut [51]. Tuong tu, Farid va cong su (1981) da
nghién ctru sy phat trién ciia nam chung V. alginolyticus trén moi truong Trypticase
Soy Broth véi cac nong do NaCl (0,5; 3; 6%). Két qua cho thiy toc do ting truong
thuan loi nhat & nong d6 NaCl 3%, toc do ting truong thip nhat & NaCl 0,5% [52].
Gjerde va Boe (1981) khi phén tich cic mau tir bo bién Na Uy thay rang ty 18 V.
alginolyticus ting vao thang 6 dén thang 9 khi nhiét do nudc 10° — 16° C [53].

1.2.2.2. H¢ gene ciia vi khudn Vibrio alginolyticus

Nhiéu nhém nghién ctru di giai va phan tich hé gene cua V. alginolyticus.
Chibani va cong su (2020) da bao cao hé gene cua V. alginolyticus gdm 2 nhiém sic
thé, trong d6 nhiém sic thé 1 dai 3,47 Mbp va nhiém sic thé 2 dai 1,88 Mbp, véi
ham lugong % GC khoang 44% [54].

Phéan tich hé gene cua vi khuan V. alginolyticus ZJ-T, Deng va cdng su
(2016) da ghi nhan hai nhiém sic thé dang vong c6 tong kich thudc 1a 5.406.095 bp
v6i ty 18 G+C 1a 44,71% voi 4.866 gene bao gom 4.664 gene mi hoa, 46
pseudogene, 28 rRNA, 124 tRNA va 4 gene khéng ma héa [55].

Wang va cong su (2016) di bao cdo hé gene cua vi khudn V. alginolyticus
ATCC 337877 v6i hai nhiém sic thé dang vong va ba plasmid. Nhidm sic thé 1 c6
kich thuéc 3.362.673 bp, 44,7% G+C; nhiém sic thé 2 co kich thudc 1.851.538 bp,
ty 1€ G+C 44,3% va ba plasmid: pMBL128 (128.112 bp, 44,3% G+C); pMBL287
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(286.750 bp, 41.4% G+C); pMBLI6 (95.866 bp, 46,0% G+C); mi hoa 125 tRNA
va 34 rRNA [56].

1.2.2.3.  Dic diém khdng nguyén ciia vi khudn V. alginolyticus

O vi khuan gram am, thanh té bao c6 mot 16p peptidoglycan dugc bao quanh
boi mot cdu trac mang goi 1a mang ngoai (Outer membrane OM). Mang ngoai
(OM) cua vi khuan gram am rat quan trong dé thiét 1ap su két dinh ban dau, diéu
chinh su twong tac gifta vat chii va mam bénh. Mang ngoai cta Vibrio chua
lipopolysaccharide (LPS), protein mang ngoai va phospholipid [57,58]. Cai va cOng
su (2010) cho rang cac protein mang ngoai (Omp) dong vai trd quan trong trong doc

luc cua vi khuan va la ing clr vién tiém nang trong san xuat vaccine [15].

Nam 2022, Ganie va cs da nghién ctru cAu tric, sy diéu hoa va su tuong tac
gitta OmpU cua loai Vibrio v6i té bao vat chi cho thiy OmpU 1a protein mang
ngoai chon loc cation. OmpU phan 14p tir cac loai Vibrio tao ra phan tng mién dich
& mot s6 vat cha nudi trong thuy san. Tac gia cho rang, OmpU la mot protein bam
dinh va 13 yéu t6 doc luc quan trong dé cac loai Vibrio xAm nhap thanh cong vao té
bao vat chi [59]. Tuong tw, Tengteng va cong sy (2020) di khuéch dai trinh ty gene
OmpK cua V. alginolyticus co6 kich thudc 1023 bp ma hoa 340 aa, kich thudc phan
tr udc tinh 37,2 kDa. Phan tich, so sanh trinh ty bang phan mém BLAST chi ra
rang trinh ty nucleotide cuia OmpU c6 mirc do twong dong 84%, 84%, 85%, 90%,
92% v6i OmpU cua V. splendidus (CP003241.1), V. harveyi (CP009467.2), V.
natriegens (CP016351.1), V. parahaemolyticus (CP006004.1), V. antiquarius
(CP001805.1) [60]. Cai va cong su (2020) nghién ciru kha ning tao dap tng mién
ctia protein OmpU véi V. alginolyticus trén Lutjanus erythropterus thiy rang OmpU
1a mot ing vién tiém ning dé phat trién vaccine chong lai V. alginolyticus cho L.
erythropterus, vé6i kich thudc protein khoang 35,6 kDa, c6 tinh tuong dong cao véi
véi OmpU cua cac loai Vibrio khac cu thé: V. harveyi HY01 (GenBank no.
ZP _01987812) 92%, V. parahaemolyticus AQ3810 (GenBank no. ZP_ 01990045)
88%, V. alginolyticus 12G01 (GenBank no. ZP_01262703) 88%, V. campbellii
AND4 (GenBank no. ZP_02195095, 88 %) va V. vulnificus CMCP6 (GenBank no.
NP 762536) 81% [15].

Li va cong sy (2010) da phan tich cac gene OmpK cua cic loai V.
alginolyticus, V. vulnificus, V. parahaemolyticus, V. fluvialis va V. mimicu, két qua
nghién ctru cho thiy gene c6 798 dén 822 nucleotide ma hoa 266 dén 274 amino
acid. Khang thé da dong chong lai OmpK V. alginolyticus duoc phét trién & chudt
va phan (mg duong tinh véi tig loai trong s6 5 loai Vibrio spp thir nghiém. Nhung
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khang thé nay lai 4m tinh vé6i 18 ching vi khuan gram am khac. C6 thé thdy OmpK
12 mot khang nguyén dic hiéu dé phat trién vaccine [61]. Trudc do, Quian va cong
su (2008) di nghién cu biéu hién va tinh sach hai protein mang ngoai cua V.
alginolyticus 1a OmpK va OmpW. Két qua cho thdy gene OmpK véi kich thuGc 846
bp ma hoa 281 amino acid, véi trong lugng phan tir khoang 31,3 kDa. Khi so sanh
trinh ty amino acidcua V. alginolyticus trén NCBI cho thiy c6 su twong dong cao
véi V. parahemolyticsu (81,2%), V. harveyi (78,1%), V. vulnificus (75,2%), va V.
cholerae (73,7%) [62].

1.3.  TINH HINH NGHIEN CUU VACCINE PHONG BENH DO Vibrio spp.
GAY RA

1.3.1. Trén thé giéi
1.3.1.1. Vaccine tdi to hop

Protein mang ngoai 1a mot trong nhitng khang nguyén bé mit duoc danh gia
cao trong phét trién vaccine phong bénh do Vibrio spp. gay ra. Huéng nghién ctru
chu yéu 1a tao vaccine tai t6 hop mang gene khang nguyén hodc vaccine DNA tiém
vao co thé ca dé kich thich tao dap tmg mién dich bao ho cho ca. Silvaraj va cong
su (2020) di tién hanh nghién ctru hiéu qua cua 2 loai vaccine tai t6 hop c6 chia
OmpK cua V. alginolyticus va r-DnaJ cua V. harveyi. Két qua cho thay r-OmpK va
r-DnaJ déu kich hoat kha ning bao vé bang cach giam sy viém va ting cudng hé
mién dich. Ca duoc tiém vaccine ciing cho thiy kha ning bao vé chéo chdng lai cac
chung Vibrio khac nhau. Ty 1€ bao hd (RPS) vai ca dugc tiém vaccine r-OmpK |a
90% ddi véi V. harveyi va 100% ddi véi V. alginolyticus va V. parahaemolyticus
[63].

Li va cong su (2010) d3 nghién ctiru gene OmpK tir 19 ching Vibrio bao gdm
11 chung V. harveyi, 6 chung V. alginolyticus, 2 ching V. parahaemolyticus, két
qua phan tich cac trinh ty amino acid tir chung V. harveyi EcGA020802 c6 ty 1¢
doéng nhat véi OmpK cua V. harveyi, V. alginolyticus, V. parahaemolyticus tir
71,7% dén 99,2%, kich thudc protein trong khoang 28 dén 31 kDa. Bén canh do, ty
1¢ bao ho chéo ctia OmpK tai to hop dugc danh gia thong qua cac ching Vibrio c6
doc luc khong dong nhat & cd mu cham cam. Két qua cho thiy ca ma chim cam
dugc tiém phong OmpK tai to hop c6 kha niang mién dich cao hon. Pay 1a mot
khang nguyén tiém ning trong phét trién vaccine diéu tri bénh do Vibrio gy ra
[64].

Tuong tu, Lun va cong su (2016), da phan tich gene OmpU tir 10 ching
Vibrio dé xac dinh dic diém phan tng mién dich chéo cho thiy su twong dong cia
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OmpU dao dong tir 73 — 100% trong cung mdt loai, 58,6 — 89% gitra cac loai. Ty 1¢
bao hg dugc ghi nhan trong khoang 43 — 100%. OmpU la mot khang nguyén dugc

bao ton trong sb cac loai Vibrio dugc thir nghiém [65].
1.3.1.2. Mt 56 logi vaccine khdc

Nam 2023, D F. va cong su da tao vaccine A fliR bang cach knock-out gene
fliR sir dung lam vaccine séng giam doc luc gy mién dich cho c4 mu. Két qua cho
thiy, gene fliR c6 kich thudc 783 bp, ma hoa 260 amino acid, voi ty 1& bao ho 1a
67,2% chéng lai V. alginolyticus & ca mua [66]. Chen va cong su (2019) da da
knock-out gene acfA tao chung dot bién giam doc luc AacfA c6 kha ning chong lai
chung V. Alginolyticus HY9901 gay bénh trén ca mu ngoc trai vai ty 1€ bao h cao
(81,1%) [67]. Tuong tu, Zhou va cong su (2020) da chon loc knock-out gene trong
hé thdng T3SS (Type III secretion system) dé tao ching vi khuan giam doc luc. Ty
1¢ bao ho cua vaccine chong lai V. alginolyticus HY9901 & ca ngwa van dat 71,2%

[68]. Nhuoc diém cta vaccine nhugc doc 1a kho bao quan va tinh an toan chua cao.

Aly va cong su (2021) da danh gia hiéu qua bao ho cua vaccine da gia chtra
vi khuan bat hoat V. parahaemolyticus va V. alginolyticus. Ty 1 bao ho (RPS) trén
ca Sparus aurata d6i véi vaccine bat hoat chta V. parahaemolyticus 011:K40 va V.
alginolyticus 1a 91,75%, ddi vai vaccine bat hoat chtra V. parahaemolyticus 03:06
va V. alginolyticus la 75% [69]. Nam 2023, Mahmoud va cong su da danh gia ti 1é
bao ho vaccine bat hoat tir hai chung V. alginolyticus va S. agalactiae c6 két hop ta
duogc Freund’s va Montanide™ IMS 1312 VG. Ty 1€ bdo ho (RPS) cua ca duogc
tiém vaccine bd tro Montanide™ IMS 1312 VG sau khi nhiém V. alginolyticus Ia
80%, 95%, 90%, 85%, 75% va 60% tuong Gmg v6i cac tuan 2, 4, 6, 8, 12, 14 tuan.
DPoi v6i vaccine bo tro Freund’s ty 1¢ bao ho cua cé sau khi thu thach véi V.
alginolyticus 1a 75%, 90%, 85%, 85%, 70%, 60% va 45% [70]. Vaccine bt hoat c6
ty 1€ bao ho kha cao nhung nhuoc diém 1a thoi gian bao ho ngén.

Peng va cong su (2021) da chon ngau nhién 16 protein trong 69 protein
ngoai bao dé tao vaccine DNA gdy mién dich cho c4 ngua van. Trong s6 16 loai
vaccine DNA ¢6 3 loai AT730_21605, AT730_22220 va AT730_22910 cho ty 1¢
bao ho chong lai V. alginolyticus 1an luot 1a 66,7%; 50% va 47%. Ngoai ra,
AT730 22220, AT730 22910 va AT730 21605 ciing thé hién kha ning bao ho

chéo, 14 ing vién tiém nang phat trién vaccine da gia [71].
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1.3.2. Tai Viét Nam
1.3.2.1.  Vaccine tdi té hop

O Viét Nam, vi khuan V. parahaemolyticus va V. alginolyticus gay thiét hai
rat nhidu cho nganh thuy san noi chung va nganh nudi ca bién noi riéng nhung
nhirng nghién ctru tao vaccine phong bénh do 2 loai vi khuan nay gy ra con khé
moi ¢ nude ta dac bi¢t 1a nghién clru tao vaccine tai td hop. Hién chua c6 vaccine
tai t6 hop phong bénh do V. parahaemolyticus va V. alginolyticus gay cho ca mu

noi riéng va ca bién noi chung dugc phat trién tai Viét Nam.
1.3.2.2. Mgt 56 logi vaccine khdc

Thiy va cong sur (2013) da tao vaccine bt hoat phong bénh trén ¢4 ma chdm
cam do V. parahaemolyticus gay ra. Chung V. parahaemolyticus V3 phan lap tir ca
ma nhiém bénh duoc nudi cdy trén méi trudng TSB bo sung 2% NaCl, 33°C, 24 gio
sau d6 dugc bat hoat bang formalin 0,5% trong 24 gid & 4°C. Vi khuan sau khi bat
hoat duoc rira lai v6i PBS 3 1an va pha lodng voi mat ¢ 10° CFU/ml, sau d6 két
hop voi chat bo trg FIA vé6i ty 16 1 : 1. Panh gia ty 16 bao hd sau 30 ngdy tiém dat
87,5% khi két hop chat b trg va 50% khi khong két hop chit b6 trg, sau 60 ngay ty
1¢ bao ho twong tmg 1a 41,1% va 10,9%. Vaccine bat hoat c6 ty 1& bao ho kha tot tuy
nhién thoi gian bao ho lai kha ngén [72].

Huyén va cong su (2020) di xt 1y 3 ching V. parahaemolyticus bang
rifampicin va chon lgoc dugc 8 chung dot bién giam doc lyc. Trong do, dong V.
parahaemolyticus L4650 tao dap ing mién dich cho c4 ma chidm cam vdi ty 1& bao
ho (RPS) tir 96,91 — 100% sau 15 ngay tiém va 96,27 — 100% sau 60 ngay tiém
[73].

Mic du ¢6 nhiéu nghién ciru vé vaccine phong bénh Vibriosis giy ra nhung
rit it vaccine dugc thuong mai hoa. Hién nay, cac nghién ctru dang hudng dén
vaccine tai to hop st dung protein mang ngoai. Trong d6, OmpK va OmpU dugc
danh gia 1a tmg vién tiém niang cho viéc phat trién vaccine phong bénh do V.
parahaemolyticus va V. alginolyticus gay ra.

1.4. HE THONG DUNG DPE BIEU HIEN GENE KHANG NGUYEN
1.4.1. Hé thong biéu hién E. coli

E. coli 1a vi khuan Gram am, hinh que, khéng c6 ndi bao tir, thudc chi
Escherichia. Chiang c6 tc do sinh trudng nhanh, trung binh 22 phut nhan ban mét
lan. Piac biét, & E. coli hai qua trinh phién ma va dich ma luén di song song véi
nhau. Sau phién ma cac s¢gi RNA thong tin s€ dugc dich ma thanh protein va khong
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trai qua qua trinh stra chita sau dich mi. Dic tinh di truyén cua E. coli dd duoc
nghién ctru k¥ ludng. Uu diém cua hé thong biéu hién E. coli 1a rt d& thuc hién, hé
thng 1én men khong phtc tap, khong doi hoi trang thiét bi, vat tw, méi truong nudi
ciy dit tién. Chinh vi vay, E. coli thuong dugc chon 1am vét chu trong viée tao ra

protein di loai, san xudt protein tai t6 hop [55].

E. coli BL21 (DE3) la chung mang gene ma hoa cho T7 RNA polymerase
(chiu su kiém so4t cta Lac operator), c¢6 uu thé trong viéc biéu hién gene ciia DNA
plasmid c6 mang gene dich duoc diéu khién boi promoter T7. Cac gene diéu khién
boi promoter T7 dugc phién ma voi hidu quéa cao. Pong thoi, E. coli BL21 (DE3) la
chung mang dot bién gene rne (gene ma héa Rnase E) lam mat kha ning téng hop
Lon protease (protease ndi bao) va OmpT protease (protease mang ngoai té bao)
gitip On dinh protein ngoai lai trong té bao sau khi tong hop. Dé biéu hién protein tai
t6 hop trong E. coli, nhiéu hé vector plasmid duoc dugc phat trién trong d6 c6 hé
théng vector pET. Gene ngoai lai can biéu hién trong vector pET dugc thiét ké chiju
su kiém soat ctia T7 promotor va lac operator, gene nay chi hoat dong khi c6 mit

chét cam tng nhu IPTG.
1.4.2. Vector biéu hién pET28a(+)

Vector pET28a(+) co kich thude 5369 bp, dugce st dung v61 muc dich chinh
1a biéu hién gene ngoai lai. Trén vector pET28a(+) c6 ving Lac Operator va T7
promoter 13 vi tri gin va nhan biét ctua gene diéu hoa giup cho qué trinh diéu hoa
hoat dong ctia gene. T7 RNA polymerase 1a mdt enzyme trong té bao vat chu, hoat
dong manh, c6 tinh chon lgc cao. Déng thot, khi kich hoat enzyme nay chi sau vai
gio, san pham protein tai to hop dugc biéu hién chiém hon 50% protein tong so.
Ngoai ra, vector pET28a(+) cling mang gene khang khang sinh kanamycine gitip
cho viéc duy tri va chon loc cac plasmid trong t& bao vi khuan. Poan 6xHis trén

vector ¢ thé gitip cho qua trinh tinh sach protein bang cot sac ky ai luc.

Nhu vay, vector pET28a(+) mang day du yéu cau cua mdt vector biéu hién:
trinh ty promoter manh c¢ tinh ai luc cao voi ARN polymerase, co thé kiém soat va
tang cudng mirc dd phién ma ctia gene dich can biéu hién nhan dong. Trong dé tai
nghién ctru nay toi st dung vector pET28a(+) dé biéu hién doan gene khang nguyén
OmpK va OmpU.
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Chuwong 2: POI TUQNG VA PHUONG PHAP NGHIEN CUU
2.1. POI TUQNG, PHAM VI VA VAT LIEU NGHIEN CUU
2.1.1. Poi twong nghién ciru
Ca mu, chung vi khuén V. parahaemolyticus, V. alginolyticus.
2.1.2. Pham vi nghién ctru
Chung vi khudn V. parahaemolyticus, V. alginolyticus duoc phan lap tir mé
mau dong vat va nudc nudi thuy san tai mot s6 tinh ven bién mién Bic Viét Nam.
2.1.3. Vit li¢éu nghién ciru
Ca m0 cham cam (Epinephelus coioide) c6 chiéu dai tir 9 — 10 cm (10 - 12 g)
dugc cung cap tir Trung tam Gidng thily san (Hai Phong).
Vi khuan E. coli DH5a va E. coli (BL21) do phong thi nghiém Sinh hoc
phan tir, Pai hoc Su pham Ha Nbi cung cép.
Vector nhan dong pGEM-T-easy (Promega), pCE2 TA/Blunt-Zero
(Vazyme), plasmid pET28a(+) do phong thi nghiém Sinh hoc phan tir, Pai hoc Su
pham Ha Noi va phong Vi sinh vat hoc phan tir, Vién Cong nghé sinh hoc cung cap.

2.1.4. Héa chat
2.1.4.1. Héa chit nuéi cdy vi khudn

Thiosulfate Citrate Bile Salts Sucrose (TCBS) agar (Himedia, An D9): Yeast
extract 5 g/L, Peptone 15 g/L, Sodium citrate 10 g/L, Sodium thiosulfate 10 g/L,
Sodium chloride 10 g/L, Bile 3 g/L, Sucrose 20 g/L, Sodium cholate 5 g/L, Ferric
citrate 1 g/L, Bromo thymol blue 0,04 g/L, Thymol blue 0,04 g/L, Agar 15 g/L

Luria Bertani Broth (LB Broth) (Himedia, An D9): Tryptone 10 g/L, Yeast
extract 5 g/L, Sodium chloride 10 g/L, pH 7.5+0.2 (25°C)

Luria Bertani Agar (LB Agar) (Himedia, An D0): Tryptone 10 g/L, Yeast
extract 5 g/L, Sodium chloride 10 g/L, Agar 15 g/L, pH 7.5+0.2 (25°C)

Chromagar™ Vibrio: Agar 15 g/L, Peptone & Yeast extract 8 g/L, Salts 51,4
g/L, Chromogenic mix 0,3 g/L, pH 9.0+0.2

2.1.4.2. Héa chiit sit dung dé xdc dinh hinh thdi, dic diém sinh héa va kha ning

khang khang sinh

Hoa chat nhuom Gram (National Industry and Scientific Company, Viét Nam)



17

Hoa chit danh gia dic diém sinh hoa: Kligler Iron Agar - KIA (HiMedia
Laboratories, An D9); Tryptophan Broth (Merck, Pirc); dung dich thubc thu
Kovac’s (Merck, Dtc); Luria Bertani Broth - LB Broth (HiMedia Laboratories, An
b9); dung dich H202 30%; moi truong thach méu - Blood Agar (Merck, Puc).

Dia gidy tdm khang sinh cua hing Mast Diagnostics (Anh) v6i duong kinh 6
mm bao gém: ampicillin 25 pg (AM25), amoxicillin 10 pg (AML10), doxycycline
30 pg (DO30), oxytetracyline 30 pg (OTC30), ceftiofur 30 pg (EFT30),
streptomycin 10 pg (S10), amikacin 30 pug (AK30), chloramphenicol 30 ug (C30),
florfenicol 30 pg (FFC30), rifampicin 10 pg (RA10), aztreonam 30 pg (ATM30),
enrofloxacin 5 pg (ENRSY), ciprofloxacin 5 pg (CIPS) dung trong thi nghiém dénh
gia kha nang khang khang sinh cta cac chiing Vibrio phan 1ap dugc.

2.1.4.3. Héa chit ding trong sinh hoc phén ti

Tach chiét DNA va tinh sach: G-spin™ Total DNA Extraction Mini Kit
(Intron, Han Quéc), kit DNA-spin™ Plasmid DNA Purification (iNtRON, Han
Quéc), MEGAquick-spin™ Plus Total Fragment DNA Purification kit (Intron, Han
Qudc).

PCR va dién di: Master mix 2X (Phusa, Viét Nam), mdi PCR (Phu Sa
Genomic, Viét Nam), 50X TAE Buffer (Thermo Scientific, Canada), agarose (Bio
Basic, Canada), DNA Ladder 10kb (Bioline, Puc), ethidium bromide (Thermo
Scientific, Canada), Loading dye 10X (Neb, Han Qudc).

Tach dong va biéu hién gene: enzyme cit giéi han BamHI va HindIII
(Thermo Scientific, My), enzyme ndi T4 lisgase (Thermo Scientific, Canada),
pGem®-T Vector Systems (Promega, M¥), Topo TA/Blunt-Zero Cloning kit C601
(Vazyme, Trung Qudc), khang sinh ampicillin va kanamycin (Serva, Dic),
Isopropyl B-D-1-thiogalactopyranoside (IPTG) (Sigma, Anh).

Tinh sach protein: Ni-NTA agarose (Promega, M¥), imidazole (Biobasic,
Canada), KCI, p-mercaptoethanol, KH2PO4, glycerol, KCI, Sodium Dodecyl
Sulfate, Tris-HCI, nudce khir ion, Protein marker 250 kDa (Biobasic, Canada).

2.1.5. Thiét bi

Thiét bi so dung trong nghién citu: May ly tdm Eppendorf 5415R
(Eppendorf, Pirc), may li tam Universal 320R (Hettich, Puc), cot sic ky, may PCR
Mastercycler® nexus X2 (Eppendorf, My), May spin-down Dlab (Dlab, M§), may

Vortex (Mimishaker, IKA, Pirc), may bién nap Gene Pulser Xcell™ (Bio-rad, M¥),
may pha té bao (taisite, Trung Qudc), may do OD Epoch 2 (Biotek, M¥), may chay


https://catalog.hardydiagnostics.com/cp_prod/Content/hugo/KliglerIronAgarKIA.htm
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dién di (Bio-rad, M¥) cling véi céc trang thiét bi khac cua phong Di truyén - Hoa
sinh, khoa Sinh hoc, trudong Pai hoc Su pham Ha Noi va phong Vi sinh vat hoc
phan t, vién Cong nghé Sinh hoc, vién Han Iam Khoa hoc va Cong ngh¢ Viét
Nam.

2.2. SO PO THU'C HIEN THi NGHIEM

Mau ca bién co biéu hién nghi nhiém bénh V.
parahaemolyticus va V. alginolyticus, mau mréc nudi thuy san

l Phan lap

{ Cac chung V. parahaemolvticus, V. alginolyticus phan lap ‘

|

{ Xac dinh gid tri LD50 J

l DPanh gia, chon loc

[ Xac dinh gene khang nguyén ‘

|

{ Tach dong, biéu hién gene khing nguyén }

l Tinh sach protein

Panh gia kha ning tao dap trng mién dich cua
protein tai to hop mang gene khang nguyén

2.3. PHUONG PHAP NGHIEN CUU

2.3.1. Phuong phap phan lap cac chiing vi khuin Vibrio spp. tir miu c4 bénh
va nwdc nudi thuy san

- Phwong phdp thu mau va phdn ldp vi khudan tir méi truong nwde nudi thiy
san: Phan lap cac chung vi khuan V. parahaemolytucys va V. alginolyticus tir nuéc
nudi trong thiy san duge tién hanh theo theo Alipour va cong su [74]. Mau nudc
duogc thu thap tai 5 tinh ven bién khu vuc phia Bic Viét Nam. Tai mdi khu vuc léy

mau, nudc duge thu tai nim vi tri khac nhau, mdi khu vuc cach mat nude 20 — 30
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cm va dung trong dng fancol 50 ml dd khir trung. Tién hanh phéan ldp miu nudc
trong 24 gid thu mau. Mau dugc pha lodng ndng do thich hop va cdy trai 100 — 150
ul dung dich mau di pha lodng trén moi truong TCBS agar ChroMager™ Vibrio.

- Phuong phdp phdn Idp vi khudn tir mdu cd bénh: Mau ca bénh dugc xéac
dinh theo miéu ta cua Cuc quan Iy Thuc phdm va Dugc pham Hoa Ky (U.S. Food
and Drug Administration) [75]. Phan 1ap V. parahaemolytucys va V. alginolyticus
dugc thyc hién nhu sau: gan, than, vay, da duoc nghién nhoé trong dung dich NaCl
1,5%, sau d6 vortex thu dung dich huyén phu, pha loing v&i ndng do thich hop va
cAy trai trén moi truong TCBS agar va ChroMager™ Vibrio.

Chon loc khuan lac, phan tich hinh thai va danh gia cac dac diém sinh hoa
ctia cac mau vi khuan. Cac mau vi khuan phan lap dugc dinh danh b::ing trinh tu 16S
rRNA [76].

2.3.2. Phuwong phiap nhu¢m Gram, danh gia chi tiéu sinh héa va tinh khang

khang sinh ciia vi khuén
2.3.2.1. Phwong phap nhupom Gram

Phuong phdp nhuom gram dugc thuc hién theo phuong phap cua
Hucker (1927) [77] st dung b nhuém Gram Srains - Kit (Himedia, An D9).

2.3.2.2. Phwong phadp danh gia chi tiéu sinh hoa

Céc chi tiéu sinh hoa dugce danh gia theo phuong phéap cta Tran Linh Thude
(2009) [57]. Nhitng khuan lac c¢6 kiéu hinh dic trung cua Vibrio phan lap tir mau ca
bién bi bénh va nudc nudi thay san moc trén méi truong TCBS agar duoc danh gia
vé cac dic tinh sinh héa nham budc dau xac dinh duoc dong vi khuan Vibrio spp.
gay bénh. Phuong phap danh gia mot sd dic tinh sinh hoa cua vi khuan nhu kha
nang lén men, sinh HzS, sinh gas, sinh indol, sinh catalase, kha nang di dong va kha

ning gy dung huyét ciia cac ching vi khuan.

Phan tng 1én men dudng trong moi truong KIA: Phuong phap nay xac dinh kha

ning st dung ngudn carbohydrate (glucose/lactose), sinh khi trong qua trinh 1én
men va sinh HzS. Mbi truong KIA gdm glucose, lactose, do phenol (phenol red),
peptone, cao thit, cao ndm men, natri clorua, natri thiosunfat va sit sunfat. Phenol
d6 1a chét chi thi pH. Sy san xuét acid boi qué trinh 1én men lactose/glucose dan dén

lam d61 mau chat chi thi tir mau dé sang mau vang.

Ong nghiém chira moi truong tong hop KIA dugc khir tring va nghiéng 6ng
thach sao cho phan thach nghiéng biang 2 14n phan thach dimg. Cy ria vi khuan 1én
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bé mit thach nghiéng va cdy dam sdu vao phan moéi trudng thach ding. Nudi vi

khuan & nhiét d6 28°C trong 24 gid va ghi nhan két qua vé:

Kha ning sir dung dudng: Ddi véi vi khuin khong 1én men lactose, ban dau

tao mau vang & ca phan thach nghiéng va thach dung cua éng nghiém do sy 1én men
glucose sinh acid. Do ndng d6 cua glucose rat thip (1%), moi trudng nhanh chong
bi can kiét glucose. Khi glucose duoc str dung hét trong méi trudng hiéu khi (thach
nghiéng), qua trinh oxi hoa cac acid dién ra, mdi trudong tré lai mau do. Qua trinh
nay khong dién ra & méi truong yém khi (thach dung), do d6 phan day éng nghiém
chtra thach ding van giit mau vang trong khi ving thach nghiéng 13 mau do. Pdi
v6i vi khuan 1én men lactose, qua trinh 1én men tao acid din dén méi truong trong
ong nghiém (ca thach nghiéng va thach dtimg) déu chuyén mau vang. Do ndng do
lactose cao, lugng acid dugc tao ra 16n gitp duy tri 46 pH acid cua moi trudong trong
diéu kién hiéu khi ¢ vung thach nghiéng. Ong nghiém khong dd6i mau cho thiy

khong c6 su 1én men cua ca glucose va lactose.

Kha ning sinh HpS: Ong thach chuyén mau den do vi khuan c6 kha ning sinh

H2S tir natri thiosunfat tao két ta véi ion sit c¢6 trong mdi truong.

Kha ning sinh khi: Néu vi khuan sinh khi, c6 khi & phan ddy cta 6ng nghiém

s€ dan dén vét ran ¢ vung moi truong dudi ddy ong nghiém hodc ddy moi truong
1én khoi day ong nghiém.

Kha ning sinh indol: Vi khuin duoc nudi trong éng fancol chira méi trudng

16ng tryptone water (10 ml/dng) & nhiét do 28°C. Sau 24 gid nudi cdy, bo sung 1 ml
xylen vao dng nghiém, lic déu dé chiét tach indol 1én 16p dung méi hitu co, nho 1 -
2 giot thudc thar Kovac’s. Amino acid tryptophan trong méi trudng bi oxi hda boi
nhimng vi khuan c6 hé enzym tryptophanase sé& tao san pham chira gbc indol khi nho
thudc thir vao, nd s& phan tng véi thude thir tao mot phirc chit dang quynone mau
do, noi trén bé mat éng. Nguoc lai, khong tao phirc chit c6 mau do s& cho két qua
am tinh (-).

Khé ning sinh catalase: Vi khuan léy tor moi truong thach duoc dat 1én lam

kinh sach r6i nho 1 - 2 giot HoO, 30%. Sau 1 - 2 phut quan sat: két qua néu cé hién
tugng sui bot khi 1a duong tinh, néu khong c6 hién twong sui bot khi 1a am tinh,

Thir khd ning di dong cta vi khuan: Chuan bi ng nghiém chira moi truong
LB ban thach voi 0,8% agar, thach dung. Dung que céy léy vi khuan rdi dua siu
Va0 bén trong mdi truong thach, kiém tra két qua phan ung sau 24 - 48 gio. Vibrio
¢6 01 tiém mao nén cé kha nang di dong, lam duc méi trudong xung quanh, moc lan

ra khoi dudng cay, do d6 cho két qua duong tinh (+) v6i thir nghiém nay. , cho két
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qua am tinh (-) véi nhitng chung vi khuan khong c6 tiém mao, khong 1am duc moi

truong, chi moc trén dudng cay.
2.3.2.3. Phwong phdp dinh gid tinh khédng khdng sinh ciia vi khudn

Dénh gia tinh khang khang sinh dwogc tién hanh theo tiéu chuan cua Clinical
and Laboratory (CLSI) (2006) v6i duong kinh vong v6 khuén 13: > 20 mm — nhay
cam véi khang sinh, tir 15 dén 19 mm — nhay cam trung binh véi khang sinh va <14
mm khéng khang sinh [75][78]. Céc ching vi khuin duoc cdy trai trén moi truong
BHI agar (50 pl/ 01 dia thach, néng do 10° CFU/ml), sau d6, cac dia nay duoc dat
cic manh gidy tam khang sinh ampicillin 25 pg (AM25), amoxicillin 10 pg
(AML10), doxycycline 30 pg (DO30), oxytetracyline 30 pug (OTC30), ceftiofur 30
ug (EFT30), streptomycin 10 pg (S10), amikacin 30 pg (AK30), chloramphenicol
30 ug (C30), florfenicol 30 pg (FFC30), rifampicin 10 pg (RA10), aztreonam 30 g
(ATM30), enrofloxacin 5 pg (ENRS5), ciprofloxacin 5 pg (CIP5) (Mast Diagnostics,
Anh) 1én bé mat moi trudng, nudi vi khuan & 28°C, sau 48 gid danh gia két qua

duong kinh vong vo khuan.
2.3.3. Phwong phap danh gia doc hre ciia cac chiing vi khuin

Ca duoc gay nhiém theo phuong phap tiém dudi da cia Gao va cong su
(2014) [79] véi liéu lugng 100 pl/con véi ndong d6 108 CFU/mI va theo dbi ty Ié
séng sot trong 14 ngay. M&i mot 16 thi nghiém bao gém 30 con cd md chdm cam
khoe manh dugc tiém gay nhiém ching vi khuan phan lap. Ca duoc tiém dung dich
PBS (100 ul/con) duoc st dung lam mau ddi chitng &m. Sau 24 gio gay nhiém
(ngay 0), bt dau theo ddi va danh gia ti 1& séng s6t cua cad mu trong 14 ngay sau
tiém, tir ngay 1 dén ngay 14. Thi nghiém duoc nhac lai 03 lan.

Ti & séng sot (%) = (s6 lwong cé sdng s6t/sd lwong ca thi nghiém) x 100

Dua vao ti 16 song sot ciia ¢4 sau gay nhiém chon loc cac chung vi khuan doc
Iuc cao dé dinh danh bang gene 16S rRNA.

2.3.4. Phwong phap dinh danh chiing vi khuin bing gene 16S rRNA

Céc chiing vi khuan sau khi chon loc duoc nudi tang sinh trong méi truong
LB b6 sung 1,5% NaCl, ¢ 28°C, 180 vong/phut, trong 12 - 16 gid (ODsoo = 0.8 -
1.0). DNA vi khuan dugc tach bang G-spin™ Total DNA Extraction Mini Kit
(Intron, Han Qudc) theo hudng dan cua nha san xuat. Nong d6 va do tinh sach cua
DNA duoc kiém tra bang may Nanodrop (Thermo Scientific, Canada) . Tién hanh
khuéch dai doan gene 16S rRNA v46i cip mdi 27F(5-
AGAGTTTGATCCTGGCTCAG-3’) va 1392R (5°-
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GGTTACCTTGTTACGACTT-3’) theo W. G. Weisburg va cong su [80]. Thanh
phan phan tmg PCR voi thé tich 50 pl: 2 ul DNA, 25 pl Master mix 2X, 1 pl moi
27F, 1 ul moi 1392R va 21 pl dH20 véi nhiét do 95°C bién tinh trong 5 phut, 35 chu
Ki (95°C trong 30 gidy, gdn mdi ¢ 56°C trong 30 gidy, kéo dai mach & 72°C trong 1
phut), két thuc phan Gng (72°C trong 5 phit, 25°C trong 5 phut). Dién di san pham
PCR trén agarose 1% kiém tra kich thudc va giri di giai trinh tu tai First Base
Laboratories (Malaysia).

2.3.5. Phuwong phap xac dinh gia tri LD50

Céc chung vi khuan di duoc dinh danh bang phwong phap giai trinh tu gene
16S rRNA duoc tiép tuc danh gia gia tri LD50 trén c4 ma. Phuong phap xac dinh
gia tri LD50 cua cac ching vi khuan dugc tién hanh trén ca ma chim cam theo
phuong phap ctia Reed va Muench (1938) [81]. Ca mu dugc ti€ém 100 pl/con véi
cac lidu luong khac nhau tir 10— 10° CFU/ml. S6 lugng ca ¢ mdi 16 véi mdi lidu
luong giy nhiém 1a 30 con. Tién hanh theo di va danh gia ti & séng cua ca sau 14
ngay gy nhiém. Gia tri LD50dugc tinh theo cong thc:

LD50 = 10@)
Trong do:
10?: lidu lwong tai d6 s6 luong ca séng va ca chét sau thi nghiém 13 50%;

x = (Pa — 50)/(Pa — Pu); trong d06: Pa, Pu 1a ti I& can trén va can duéi cua ndng
d6 gay chét 50%.

2.3.6. Phwong phap giir giong

Cac mu vi khuan dugc nudi cy trong méi truong long LB broth ¢ 1,5%
NaCl; ¢ nhiét d6 28°C, lac 180 vong/phut; hodc nudi cdy trén dia méi truong chon
loc TCBS trong ti 4m 28 °C. Vi khuan dugc gitt trong mdi truong LB broth 16ng ¢o
bd sung 20% glycerol (Merck, Germany) ¢ diéu kién -80°C.

2.3.7. Phwong phap xac dinh trinh tw gene khang nguyén

DNA téng s cua cac ching vi khudn Vibrio di duoc dinh danh s& dugc st
dung lam khuén dé thuc hién phan tng PCR. Céc mdi s& duge thiét ké trén phﬁn
mém Snapgen 6.1 dé khuéch dai cac gene khang nguyén Ia cac protein mang ngoai
OmpK va OmpU dua trén cac trinh tu di cong bd trén NCBI [19]. San pham
khuéch dai 02 gene khang nguyén tir V. parahaemolyticus hodc V. alginolyticus
phan 1ap duoc sé& tach dong vao vector tach dong va gidi trinh ty bang may giai trinh

tu DNA tuy dong. Trinh tu gene dugc phan tich bang phan mém Snapgen 6.1.



23

2.3.8. Phuong phap tao protein tii t6 hop mang gene khiang nguyén
2.3.8.1.  Tao té bao khd bién E. coli DH5a va E. coli BL21

Vi khuan dwgc nudi lic trong méi trudng LB ¢ 37° C, 170 vong/phdt, qua
dém. Sau d6, 1y 200 ul dich khuan cho vao binh dung tich 100ml chira 20 ml méi
truong LB, nudi lic & 37°, 170 vong/phut, trong khoang 3 gior dén khi ODeoo = 0,5 —
0,6. Chuyén dich nudi vao cac 6ng eppendoft, ly tim dich & 4° C, 4000 vong/phdt,
trong 10 phut, thu sinh khéi, bo dich. B6 sung 1 ml CaCl, (50mM) lanh, G d4 30
phut, ly tam 4° C, 4000 vong/pht, 7 phit, bo dich, thu cin. B6 sung tiép 1 ml CaCly
(50mM) lanh, G da 10 phut, ly tam 4° C, 4000 vong/phut, 7 phut, bo dich, thu can.
B6 sung 50 pl CaClz (50 mM) va 12,5 pl glycerol. Cac dng té bao duoc lam dong

nhanh trong ni to 16ng sau d6 dugc bao quan ¢ tu -80° C.
2.3.8.2.  Phdn trng gin doan gene diic hi¢u vao vector nhin dong

Trinh ty cua 02 gene khang nguyén sé dugc khuéch dai véi cap mdi dic hiéu.
Céc san pham PCR mi hoa cac gene khang nguyén duoc dua vao pPGEM®-T Easy
Vector va pCE2 TA/Blunt-Zero véi thanh phan phan tng nhu bang 2.1 va 2.2 sau
d6 duoc bién nap vao vi khuan E. coli DH5a bang phuong phap soc nhiét.

Bang 2.1. Thanh phan phan tng gan gene vao pPGEM®-T Easy Vector

STT Thanh phan Thé tich (ul)
1 | 2X Rapid Ligation Buffer 5
2 | DNA 3
3 | pPGEM®-T Easy Vector (50 ng/ul) 1
4 | T4 DNA Ligase 1
Tong 10

Bang 2.2. Thanh phan phan Gng gin gene vao pCE2 TA/Blunt-Zero

STT Thanh phan Thé tich (nl)
pCE2 TA-Zero Cloning 1
DNA 3
Nudc deion khir trung 1
Tong 5

Dbi v6i hdon hop gan vao pGEM®-T Easy Vector s& duoc tron déu va i qua
dém & 4° C, hdn hop gin vao pCE2 TA/Blunt-Zero tron va o 10 phit ¢ nhiét do
phong.
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2.3.8.3. Bién nap vector tich dong pGEM_OmpK va pCE2 OmpU vao té
bao khd bién E. coli DH5a bang phwong phdp soc nhiét

Hdn hop vector chira DNA plasmid dugc dua vao 100 pl té bao kha bién, u da
30 phut sau d6 sbc nhiét & 42°C trong 45 gidy, t& bao sau khi sdc nhiét duoc u 2
phut trong d4. Su thay doi nhiét do dot ngdt giup DNA plasmid d& dang xdm nhap
vao té bao vi khuan. B6 sung 400 pl méi trudng LB long, nudi lic 200 vong/phut, &
37°C trong 1 gid. Cac dong vi khudn bién nap s& duoc chon loc trén dia méi trudng
LB bd sung ampicillin (100pg/ml) ddi véi pPGEM®-T Easy Vector va kanamycin
(50 pg/ml) ddi v6i pCE2 TA/Blunt-Zero, Xgal (40 mg/ml), IPTG (400 mg/ml).

2.3.8.4. Tdch chiét va dinh lwong DNA plasmid

Tach chiét DNA plasmid bang cach sir dung bo kit DNA-spin™ Plasmid DNA
Purification Kit (Intron Biotechnology, Han Qudc). Pinh lwong DNA plasmid thu
dugc bang cach do do hap thy anh sang tir ngoai ctia cac acid nucleic & budc song
260 nm. DNA plasmid tinh sach co ti 1¢ A2eo / Azgo trong khoang 1,8 —2,0. Thu dich
chtta DNA, chay dién di kiém tra trén gel agarose 1%.

2.3.8.5. Chon loc cdc dong vi khudn chiva plasmid mang gene dich

Céc dong vi khuan mang plasmid chtra gene dich s& duoc kiém tra bang ky
thuat PCR véi cac cip mdi dic hiéu cho OmpK va OmpU. Két qua tao dong duogc
két luan bang phwong phap giai trinh ty (cong ty 1%t BASE DNA Sequencing
Division, Malaysia).

Bang 2.3. Thanh phan phan tng PCR kiém tra cac dong vi khuan mang gene OmpK

va OmpU
STT | Thanh phan | Thé tich (ul)
1 | Nudc deionized 3
2 | DNA plasmid 1
3 | Master Mix 2X 5
4 | Moi xuoi 0,5
5 | Moi nguoc 0,5
Tong 10

Cat plasmid pGEM_OmpK va pCE2_OmpU bang enzyme cdt gidi han

Céc dong vi khuan mang plasmid chia gene dich (pGEM_OmpK va
pCE2_OmpU) sé& duoc nudi cdy va tach plasmid. Plasmid sau tach chiét duoc xir 1y
bang enzyme cit gidi han BamHI va Hindlll (@ 37°C, 1 gio). San pham sau khi
dugc xir 1y s& chay dién di trén gel agarose 1%, cat phan gel c6 chira doan gene


http://bde.vn/san-pham.html
http://bde.vn/san-pham.html
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dich va tinh sach bang kit DNA-spin™ Plasmid DNA Purification Kit (Intron) dé
gin vao vector pET-28a(+).

Bang 2.4. Thanh phan cit plasmid bang enzyme cit giéi han Hindl1l va BamHI

STT Thanh phin Thé tich (ul)
1 | Nudc deionized 8
2 | Buffer 10X R 2
3 | pGEM_OmpK/pCE2_OmpU 8
4 | Enzyme HindIll (10u/pul) 1
5 | Enzyme BamHI (10u/ul) 1
Tong 20

Vector pET-28a(+) dugc xir Iy dong thoi bang hai enzyme cit giéi han 1a
Hindlll va BamHI. Thanh phan cta phan tng duoc trinh bay & Bang 2.5. Hon hop
cua phan trng dugc u 37°C trong 1 gid, sau do chay dién di trén gel agarose 1%. Thu
va tinh sach DNA plasmid sau khi cit tir gel agarose, tinh sach bang DNA-spin™
Plasmid DNA Purification Kit (Intron) theo huéng din ciia nha san xuat va bao

quan ¢ - 20°.

Bang 2.5. X1 Iy vector pET28a(+) bang enzyme cat gidi han Hindlll va BamH|

STT Thanh phan Thé tich (ul)
1 | Nudc deionized 10
2 | Buffer 10X R
3 | pET-28a(+)
4 | Enzyme HindlIl (10u/ul)
5 | Enzyme BamHI (10u/pl)
Tong 20

Vector pET-28a(+) va DNA plasmid sau khi dugc xtr Iy bing 2 enzyme
BamHI va HindIII s& duoc ndi véi nhau bang enzyme T4 ligase, hdn hop duoc
qua dém, & 4°C. Thanh phan pha tmg nhu bang 2.5.

Bang 2.6. Gin gene vao vector biéu hién pET-28a

STT Thanh phan Thé tich (ul)
1 | 10X Buffer T4 ligase 1
2 | Gene dich 7
3 | Vector pET28a(+) 1
4 | T4 ligase 1
Tong 10
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OmpK/OmpU

Promaoter v\.’ 1
1 on b-His BamHI
BamHI/HindITI
double digestion and ligation /k.n:K 6+His
o . < lac

» L

OmpK/OmpU

Hinh 2.1. So d6 vector biéu hién pET28a(+) mang gene ma héa protein
OmpK/OmpU

2.3.8.6. Bién nap DNA plasmid vao té bao kha bién E. coli BL21 bing
phwong phdp soc nhiét

Plasmid mang vector tai t6 hop s& dugc bién nap vao E. coli BL21 bang
phuong phap séc nhiét nhu mé ta & muc 2.3.8.3. Cac dong vi khuén tai t6 hop duoc
chon loc trén méi trudng LB agar bd sung kanamycin v6i nong do cudi cung dat
50pg/ml. Kiém tra lai bang viéc cat plasmid bang hai enzyme la Hindlll va BamHI.
Két qua thiét ké vector tai to hop dugc két luan bang phuong phap giai trinh ty
(cong ty 1%t BASE DNA Sequencing Division, Malaysia).

2.3.9. Phwong phap biéu hién gene dich trong E. coli BL21.

Chung E. coli BL21 tai t6 hop duoc nudi trong moi trudng LB 10ng c6 bd
sung khang sinh kanamycin 50pg/ml, nudi lic & 37°C, 200 vong/ phit qua dém.
Chuyén 2% dich nu6i sang méi trudng méi, tiép tuc nudi cho toi khi mat do khuan
(ODeoo) dat 0,5 dén 0,8. Bb sung IPTG (ImM) dé cam tng biéu hién gene. Sau 3-5
gi0, thu té bao bang cach li tam 5000 vong/phut trong 5 phit, hoa cin trong dém TE
(10mM Tris-HCI pH 8 va 1mM EDTE) cin sao cho ODgoonm = 10. Protein tai to hop
duoc kiém tra bang dién di trén gel SDS-PAGE.

2.3.10. Phwrong phap thu va tinh sach protein tong s6

Protein tai to hop duogc gén 6-His nén duoc tinh sach br:?mg coOt sic ki ai luc
ProBond Nickel-Chelating Resin (Thermo). Phuong phap nay dua trén lién két giira
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ion Ni?* va vong imidazole cua histidin. C4c ion kim loai trén cdt s& lién két véi
vong imidazole cua histidin va gilr lai protein trén cgt khi c6 protein mang amino

acid histidine di qua.

Chon mét khuan lac chira plasmid tai t6 hop trén dia LB agar bo sung 50
ng/ml kanamycin vao 50 ml méi truong LB 16ng bd sung khang sinh kanamycin
50pg/ml. Dich khuén khi do & Azeo dat 0,6 — 0,8 bd sung IPTG ndng do cudi 1a 1
mM, tiép tuc nudi lic 200 vong/phut, & 37°C 3-5gid. Thu sinh khéi thé bao bing
phuong phap i tim & 4°C, trong 10 phit, 9.000 vong/phit. Hoa tan ta bang buffer
NPB1X (Tris-HCI 1M pH =7,5, NaCl 0,2 M, 10% v/v glycerol, imidazole 20 mM).
Sau d6 pha té bao bang siéu 4m trén d4, mdi 1an 10 gidy, dimg 10 gidy cho dén khi
dich trong. Sau khi ph4 té bao, li tam dich ¢ 10.000 vong/phut, trong 20 phut & 4°C,
thu dich.

Can bang cot Ni — Chelating Resin bang buffer NPB1X, sau d6 dua dich
protein thu duoc ¢ trén 1€n cot, rira cot vai buffer NWB chira 50 mM imidazole véi
thé tich bang 10 lan thé tich cot dé loai protein bam khong dic hiéu. Protein dich
dugc day ra khoi cot bang buffer NEB (NPB1X, 500 mM imidazole). Tham tich
protein trong dém tham tich (50 mM Tris-HCI pH 8.0, 100 mM NaCl, 1 mM
EDTA, 10% v/v glycerol ¢ 4° C) va bao qua ¢ -80° C.

2.3.11. Phwong phap dién di protein trén gel polyacrylamide
Gel polyacrylamide 12% duoc chuan bi voi thanh phan nhu bang 2.7.
Bang 2.7. Thanh phan va cac dung dich d¢ém SDS-PAGE

Thanh phan Gel tach | Gel co
H>O 2,7 ml 3ml
Tris-HCI 1,5 M, pH =8,8 2 mi
Tris—HCI 0,5 M, pH =6,8 1,25 ml
Dung dich Acrylamide 30% | 3,2 ml 0,7 ml
SDS 10% 8ol | 50l
TEMED 8 ul 5l
APS 10% goul | 50l

Protein sau khi dugc bién tinh bang sample buffer 5X (0,6M Tris-HCI pH
6,8; 2% w/v SDS; 25% v/v Glycerol; 0,1 w/v Bromophenol Blue; 14,4 mM -
mercaptoethanol ) va a ¢ 95°C trong 15 pht, ly tAm ngin va tra miu vao giéng trén
gel da duogc chuan bi. Mau dugc chay dién di trong khoang 1,5 gio, cuong do dong
dién 40 mA. Gel sau khi chay dién di duoc 0 véi dung dich nhudém (0,1% w/v CBB
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R250, 10% v/v acetic acid, 30% v/v methanol) trong khoang 40 phut, sau do rtra gel
bang dung dich rira (30% v/v methanol, 10% v/v acetic acid) cho dén khi co thé
quan sat bang di¢n di
2.3.12. Phwong phap danh gia kha niing tao dip Gmg mién dich clia protein tai
t6 hop trén ca mu

Panh gia kha ning tao dap ung mién dich duoc thuc hién theo phuong phap
ctia Gao Yuan va cong su (2014) [79] c6 cai tién.

Protein sau khi tinh sach dwoc pha lodng bang dung dich PBS véi nong do
cudi cing 1 mg/ml dé dénh gia kha nang dap ung mién dich .

Thi nghiém gém 6 nhom (30 con/nhém):

Nhom 1 + 2: tiém 100 pl protein tai t6 hop OmpU cua V. alginolyticus

Nhom 3 + 4: tiém 100 pl protein tai t6 hop OmpK cua V. alginolyticus

Nhom 5 + 6: d6i ching am duoc tiém 100 pl PBS 0,01 M vo trung (pH 7,4)

Ca duogc tiém 2 mili (ngay 1, ngay 14 )véi lidu luong va phuong phap nhu lan
dau, 14 ngay sau khi tiém protein tai t hop mii 2 tién hanh tiém cong cudng doc
chung vi khudn V. alginolyticus cho ca 3 nhém thi nghiém (Nhém 1, 3, 5)(100
ul/con) va nhém 2, 4, 6 duoc tiém chung vi khuan V. parahaemolyticus vé6i licu
lugng 100 pl/con.

Sau 24 gid tiém cong cudng doc voi chung vi khuan , theo ddi va danh gia sb
luong cé chét trong 14 ngay. Ti 1 bao ho (RPS) ciia protein tai to hop mang gene
khang nguyén dugc tinh theo cong thirc cia Amend (1981) [82].

RPS ((yo) — (1 _ 56 ca tiém protein tai to hop chét (con) ) % 100%

S0 ca tiém PBS d6i chimg chét (con)

2.3.13. Phwong phap xir 1y s6 liéu

Phan tich va xir 1y s6 liéu: Sé liéu dwoc phan tich bang sir dung phan mém
Microsoft Excel 2013 va phan mém SPSS 20, so sanh trung binh One-way ANOVA
(Turkey*s test).
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Chwong 3: KET QUA VA THAO LUAN

3.1. Phan lap cac chung vi khudn Vibrio spp. tir miu ca bénh va nuéc nudi thuy
san
3.1.1. Phan lap vi khuén trén moi truong chon loc

Mau c4 bién nghi mic bénh va miu nuée nudi thiry san dugce thu thap tir ndm
khu vuc thudc nim tinh phia Bic: xd Giao Phong, Giao Thuy (Nam Dinh); phudng
Trang Cat, Hai An (Hai Phong); xd Ha Long, Van Don (Quang Ninh); xi Thai
Thuong, Thai Thuy (Thai Binh) va xa Kim Trung, Kim Son (Ninh Binh). C4c mau
sau khi thu thap duoc dung dé phan lap Vibrio spp. trén mdi truong chon loc TCBS
va ChroMagar™ Vibrio. Két qua thu dugc 22 chung vi khuan c6 dic diém hinh thai
pht hop véi dic diém dugc mo ta cua Vibrio. Trong do, 10 mau (45,45%) duoc
phan 1ap tir mau nudc nudi thity san va 12 mau (54,55%) phan lap tir mau ca bénh
(Bang 3.1 va bang 3.2).

Bang 3.1. Cac vi khuan phan 1ap tir nuéc nudi thay san

Piic diém hinh
Pia | Pic diém hinh | thai khuan lac Chiing vi khuin
STT Té~n diém | thai khuan lac trén moi dwoc xac d"inh dua
mau thu trén moi treong vao dac diém hinh
miu | trwong TCBS | ChroMagar™ thai khuan lac
Vibrio
Mau xanh, tron,
Quang | - . .
1 QN4 Ninh bong, D=3-4 | Mautimhoaca | V. parahaemolyticus
mm
. Mau vang, hinh
Quang | 5.7 g N
2 | QN36 Ninh tron, 101, bong Mau trang V. alginolyticus
D=1-2mm
Ninh Méu vang, bo ’
3 NB1 Binh deéu, bong, D = Mau trang V. alginolyticus
2—-3mm
Ninh Méu xanh, bo
4 | NB21 Binh déu, bong, D= | Mautimhoaca | V. parahaemolyticus
2—-3mm
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Nam Méu vang, bo ,
5 ND1 Binh déu, bong, D = Mau trang V. alginolyticus
' 1-2mm
Nam Méu xanh, bo
6 | ND22 Binh déu, bong, D= | Mau timhoaca | V. parahaemolyticus
' 2—-3mm
Thai Méu vang, bo ,
7 TB1 Binh déu, boéng, D = Mau trang V. alginolyticus
2—3mm
Thai Mau vang‘, tron, ’
8 TB3 Binh bong, nhay, D Mau trang V. alginolyticus
=1-2mm
Mau vang, hinh
Hai | tron, 16, bong, o o
9 HP1 . \ Mau trang V. alginolyticus
Phong | nhay, D=3 -4
mm
Hai M‘au Xfinh, tron
10 | HP4 Phong déu, 10i, D=1 | Mautimhoaca | V. parahaemolyticus
—2mm
Bang 3.2. Cac vi khuan phan 13p tir mau c4 bénh
< Pic diém hinh
Mau ca < ’ . .
L Dac diém hinh | thai khuan lac Ching vi khuan
Ten | I | i khudntac | trén moi dwogc xéc dinh dya
STT| . diém o . o
mau trén moi truong trén hinh thai khuan
th:u truong TCBS | ChroMagar™ lac
At Vibrio
Cabop | Mau xanh, tron,
1 Al | Quang | bong, D=2-3| Mautimhoaca | V.parahaemolyticus
Ninh mm
Ca chém | Mau vang, hinh
2 A2 | Quang | tron, 16i, bong, Mau tring V. alginolyticus
Ninh nhay, D =3
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mm
C4 hong | Mau vang, hinh
3 | A10 | Quéang | tron, nhay, D = Mau tring V. alginolyticus
Ninh 2-3mm
Cabdp | Mau vang, tron,
4 | N3 | Ninh |boéng, D=3-4 Mau tring V. alginolyticus
Binh mm
C4 hong | Mau xanh, tron
5 | N4 Ninh | déu,16i, D=2 | Mautimhoaca | V. parahaemolyticus
Binh —3 mm
Camu | Mau xanh, tron,
6 N9 Nam bong, Mau tim hoa ca | V. parahaemolyticus
Pinh D=2-3mm
Ca chém | Mau vang, tron,
7 | N5 Nam | boéng,D=3-4 Mau tring V. alginolyticus
Pinh mm
Camu | Mau vang, tron,
8 | N10 | Nam | béng, nhiy, D Mau tring V. alginolyticus
Pinh =2-3mm
Mau xanh la
Cabop ) Lo
. dam, bo déu, - X :
9 T4 Thai K ) Mau tim hoa ca | V. parahaemolyticus
. tron, bong, D =
Binh
2—3mm
Camia | Mau vang, tron
10 | T12 | Thai déu, 10i, nhay, Mau tring V. alginolyticus
Binh D=2-3mm
o Mau xanh &
Camu .
. dam, b déu, - , :
11 | H6 Hai L, Mau tim hoa ca | V. parahaemolyticus
. tron, bong, D =
Phong
2—3mm
Ca chém | Mau xanh, tron
12 | H15 | Hai déu, 16i, D=1 | Mautimhoaca | V. parahaemolyticus
Phong —2mm

Ghi chii: D: dwong kinh khudn lac (mm)
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Hinh 3.1. Hinh thai khuan lac Vibrio spp. phan lap dai dién trén méi truong
TCBS (1) va Chromagar ™Vibrio (I1)

A: V. alginolyticus TB3; B: V. alginolyticus QN36;
C: V. parahaemolyticus NB21; D: V. parahaemolyticus ND22

Moi truong TCBS va ChroMagar™ Vibrio 12 mdi truong chon loc dic trung
cho nhém vi khuan Vibrio. Trén méi truong chon loc TCBS, V. parahaemolyticus
hinh tron déu, dudng kinh trung binh 2 — 3 mm, khong c6 kha ning st dung dudng
sucrose nén c6 khuan lac mau xanh. Khuéan lac V. alginolyticus tron déu, duong
kinh trung binh 2 — 4 mm, do qua trinh I1én men sucrose lam bryothymol blue (thanh
phan trong TCBS) chuyén sang mau vang. Tuy nhién, trén mdi truong TCBS agar
s& khong thé phan biét V. parahaemolyticus va V. vulnificus boi ca hai loai déu (-)
v6i sucrose. Vi vay, can két hop véi két qua trén moi trudng Chromagar™ Vibrio,
bang cong nghé tao mau két hop do pH, khuan lac V. parahaemolyticus s& c6 mau
tim hoa ca, V. alginolyticus c6 mau tring trong.

Tu dic diém cta khuan lac trén ca hai moi trudong chon loc, co thé budc dau
xac dinh cic mau c6 dic diém hinh thai giéng ching V. parahaemolyticus va V.
alginolyticus. Trong d6, tr moi trudng nudc nudi thuy san phan lap duge 4 mau V.
parahaemolyticus (40%) va 6 mau V. alginolyticus (60%); phan lap tir mau c4 bénh
thu duoc 6 mau V. parahaemolyticus (50%) va 6 mau V. alginolyticus (50%). Két
qua nhuém Gram cho thdy 22 miu phan 1ap duoc déu thudc vi khuan Gram (-). Tuy
nhién, dé xac dinh tit ca cac khuin lac nay déu la V. parahaemolyticus va V.
alginolyticus, chang toi tién hanh phan tich mét sé dic diém sinh hda va gene 16S
rRNA dé dinh danh loai.

3.1.2. Phan tich dic diém sinh hoa cia cdc mau phan 1ap

Két qua danh gid mot s6 dic diém sinh hoa cla cac miu phan lap c6 dac
diém hinh thai phu hop véi V. parahaemolyticus va V. alginolyticus dugc thé hién
trong bang dudi day (Bang 3.2).
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Bang 3.3. Mot s6 dic diém sinh hoa ctia 22 mau Vibrio phén lap duoc

STT | Ten mau ———™" | |ndole | Kha ning di déng | Catalase | HzS
Glucose | Sucrose

Nhom 1: Phan 1ap tir nude nudi thiy san
1 QN4 + — + + + -
2 QN36 + + + + + -
3 NB1 + + + + + -
4 NB21 + - + + + -
5 ND1 + + + + + -
6 ND22 + - + + + -
7 TB1 + + + + + -
8 TB3 + + + + + -
9 HP1 + + + + + -
10 HP4 + - + + + -

Nhém 2: Phan 1ap tir ca nghi nhiém bénh
11 Al + — + + + -
12 A2 + + + + + -
13 Al10 + + + + + -
14 N3 + + + + + -
15 N4 + — + + + -
16 N9 + — + + + -
17 N5 + + + + + -
18 N10 + + + + + -
19 T4 + — + + + -
20 T12 + + + + + -
21 H6 + — + + + -
22 H15 + - + + + -

Ghi chii: (+) duong tinh, (—) am tinh

Két qua cho thidy 22 miu vi khuan c6 hinh thai khuan lac phu hop véi V.

parahaemolyticus va V. alginolyticus déu c6 dic diém sinh hoa dic trung voi dic

diém sinh hoa cua cac chung V. parahaemolyticus va V. alginolyticus: kha ning di

dong, duong tinh véi glucose, indole, catalase, gay tan huyét kiéu B, khong c6 kha

ning 1én men dudng lactose, khdng sinh H.S va khong sinh khi. Dic biét, diém

khac nhau gitra V. parahaemolyticus va V. alginolyticus la V. alginolyticus c6 kha

nang 1én men duong sucrose con V. parahaemolyticus thi khong c6 kha nang 1én

men dudng sucrose. Pay 1a mot trong nhitng dic diém quan trong dé phan biét hai

loai nay.




Hinh 3.2. Dic diém sinh héa ctia mau phan 1ap cua 2 miu dai dién A2 va HP4

Phan ieng véi thuéc thir Kovac do vi khudn sinh indole (A); Vi khudn 1én men

glucose trén moi truong KIA (B)

Trong thi nghiém danh gia kha ning sinh indole ctia 22 mau vi khuan phan
lap duoc cho thay c6 mot 10p mau hong xuét hién trén bé mat moi truong (hinh
3.2A). Két qua nay co6 thé do vi khuan sinh enzyme tryptophanase di thuy phan
tryptophan trong méi truong tao cac san pham chtra goc indole két hop véi thude

thir Kovac lam xuat hién 16p mau hong.

Panh gia kha niang sir dung duong cia cac chung vi khuan phan lap duoc
trén moi trudng KIA (hinh 3.2B), két qua cho thay xuét hién mau vang ¢ phan thach
dung trong khi phan thach nghiéng c6 mau d6 véi 22 chung vi khuan. Piéu nay
ching to glucose da dugc vi khuan sir dung 1am ngudn cacbon trao doi chit ma
khong st dung lactose trong moi truong, moi truong khong bi den hay moi truong
thach bj v& cho thiy khong ¢ hién tuong sinh khi H,S.

Khi diat mau khuén lac 1én giot dung dich H20; cho théy 22 mau déu co hién
tugng sui bot khi. Piéu nay chung to cdc miu vi khuan d3 san sinh ra enzyme
catalase xtic tic cho qué trinh chuyén héa H,0, thanh H20 va O, tao ra bot khi.

Hinh 3.3. Phan tng sinh catalase lam sui bot ctia mau dai dién A2 (A) va
mau HP4 (B)
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Dénh gia kha ning di dong cua 22 mau vi khuan cho thdy moéi truong xung
quanh dudng cdy bi duc va vi khuin moc lan ra khoi duong cdy (hinh 3.4B). Kha
nang di dong co6 thé do cau trac tiém mao caa Vibrio.

Panh gia kha niang tan huyét cia 22 miu vi khuan cho thay tit ca déu gay tan
huyét dang B, khong xuét hién hong cdu xung quanh va tao mot vong tron trong
sudt xung quanh khuén lac (hinh 3.4A).

Hinh 3.4. Két qua dénh gia kha nang gay hién twong tan huyét trén moi
truong thach mau ciia chiing vi khuan A2 (A), phan tmg di dong trén méi truong
ban 16ng cua cac ching A2, T4, QN6 (B)

Nhu vy, 22 mau vi khuén phan 18p dugc co6 dac diém hinh thai, sinh hoa dic
trung cua V. parahaemolyticus va V. alginolyticus. Budc dau c6 thé nhan dinh 10
chung: A1, QN4, NB21, N4, ND22, N09, T4, HP4, H6, H15 déu c6 hinh thai khuan
lac, ddc diém sinh hoa thudc V. parahaemolyticus va 12 chung: A2, A10, QN36,
NB1, N3, ND1, NO5, N10, TB1, TB3, T12, HP1 thudc V. alginolyticus.

3.1.3. Panh gi4 dic tinh khang mot sb loai khang sinh ctia cic mau phan lap

Bén canh viéc danh gia mot ) dic diém sinh hoa, ching t6i con tién hanh
danh gia kha niang khang mot s6 loai khang sinh ciia 22 mau vi khuan phén lap nay.
Mirc do khang khang sinh dugc duwa trén dudng kinh vong khang khuan (Bang 3.4)

Bang 3.4. Dic tinh khang 10 loai khang sinh cta vi khuan Vibrio phan lap

Tinh khang kha inh
Ten inh khang khang sin

STT miu DO |[AML | S |ENR |C | AK |FFC |ATM | CIP | EFT
30 10 (104 5 |30| 30 30 30 ) 30

Nhoém 1: Phan 1ap tir nude nudi thiy san

1 Al | R R | S R | R

Py

R

2 A2 | R R R I R I R

o)

R
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3 Al0 R R R R S R I R R R
4 QN4 R R R R S R R R R R
5 QN36 I R R R S R S I R I
6 NB1 R R R R S R I R R R
7 NB21 R R R I I I R R R R
8 N3 R R R R R R S R S R
9 N4 R R R R R R S R R R
10 ND1 R R R R R R I R R R
Nhém 2: Phéan 1ap tir mau c4 nghi nhiém bénh
11 | ND22 R R R R R R I R R R
12 NO9 R R R R R R R R R R
13 NO5 R R R I R R I R R R
14 N10 R R R R I R R R R R
15 TB1 I R R R I R R R R R
16 TB3 S R R S S S S S S S
17 T4 I R R S S R I R R R
18 T12 R R R R S R R R R R
19 HP1 R R R R R R R R R R
20 HP4 R R R I R R R R R R
21 H6 S R R S S S S S S S
22 H15 R R R I I R I R S R

Ghi cha: S - man cam; I - nhay trung binh; R — khang.

EFT30 (ceftiofur 30ug), AML10 (amoxicillin 10 pg), S10 (streptomycin 10 ug),
ENRS5 (enrofloxacin 5 pg), DO30 (doxycycline 30 pg), C30 (chloramphenicol 30
ug), AK30 (amikacin30 ug), FFC30 (florfenicol 30 pg), ATM30(aztreonam 30 pg),
CIP5 (ciprofloxacin 5 pg).

Hinh 3.5. Két qua xac dinh dudng kinh vong khang khuan ¢ mot s6 loai
khang sinh cta chung vi khuan TB3
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Tat ca cac mau vi khuan phan 14p dugc danh gia tinh khang khang sinh véi
10 loai khang sinh bang phuong phap khuéch tan dia thach. Nong do khang sinh va
tiéu chudn danh gia tinh khang khang sinh dya trén tiéu chudn cua Clinical and
Laboratory (CLSI) (2006) [78]. Két qua cho thay 100% cic mau vi khuan khang véi
amoxicillin 10 pg va streptomycin 10 pg. Bon loai khang sinh gdm amikacin 30 pg,
aztreonam 30 pg, ciprofloxacin 5 pg, ceftiofur 30pg c6 ty 16 vi khuan khang kha
cao, dao dong tir 81% dén 86%. Khang sinh doxycycline 30 pg va enrofloxacin 5
g co ty 18 vi khuan khang tuwong tmg 1a 68,18% va 63,64%. Khang sinh c6 ty 18 vi
khuan khang thap thap 1a chloramphenicol 30 pg va florfenicol 30 ug déu cé ty 18 vi
khuan khang 1a 36,36%. Nhiéu nghién ctru da ghi nhan tinh khang khang sinh &
Vibrio spp., Manjusha va cong su (2013) khi phan lap Vibrio spp. tir gidp xac va
dong vat than mém tai ving ven bién Kerala cho thdy 30 méu Vibrio spp. phan lap
dugc déu khang 100% voi khang sinh amoxycillin, ampicillin va 67% khang voi
streptomycin [61].

Tir két qua trén nhan thay, ti 16 khang khang sinh & cac mau vi khuan thu
thap & cac khu vuc nudi thay san con kha cao. C6 thé xuat phat tir nguyén nhan
nguoi dan sir dung khang sinh diéu tri bénh trong nudi thily san vai tan sd cao va
thiéu kiém soat. Qua thyc trang nay, co thé nhan théy su can thiét cho nhitng nghién
clru phat trién vaccine thuong mai hudng dén mot giai phap nudi trong thuy san

mang tinh bén viing, giam viéc sir dung khang sinh trong nui thuy san & Viét Nam.

3.2.  Danh gid kha nang gay bénh trén ca mi cham cam cua cic mau vi khuan

phan lap duoc

C4 mi chdm cam dugc tiém voi liéu lugng 108 CFU/ml, 100 pl/con. Quan
sat triéu chung cho théy, 100% ca dugc gay nhiém c6 biéu hién loét da, xuét huyét,
hoai tir gan than (Hinh 3.7). Ti 1¢ séng sot ciia ¢4 ma chim cam sau 14 ngay gy
nhiém duoc trinh bay & hinh 3.6.
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A B

Hinh 3.6. Ti 1¢ % song sot ctia ¢4 mu sau khi bi gdy nhiém sau 14 ngay véi cac mau
V. alginolyticus (A) va V. parahaemolyticus (B) phan lap ¢ nong d6 107 CFU/ml

Sau 14 ngay gay nhiém véi chung V. alginolyticus (Hinh 3.7A) ti 1é song sot
clia ca ma tir 1,11% dén 17,78%, trong d6, ca gay nhiém véi ching vi khuan A2 c6
ti 1¢ song sot thap nhat (1,11%), & ching QN36 va TB3 duoc ghi nhan ti 1¢ song sot
cao nhit (17,78%). Cac chung vi khuan NB1, NDI, A10, N5, N10 c6 ti 18 séng sot
lan lugt 14 16,67%, 14,44%, 10%, 8,89%, 12,12%. Ti 1é ca song sét & 13,33% do6i
v6i hai ching gdy nhiém 1a TB1 va HP1; 11,11% & ching vi khuan N3 va T12. Ti
1¢ sdng sét cia cd ma chidm cam sau khi gdy nhiém boi chung vi khuan V.
parahaemolyticus thip nhat 13 2,22% véi chung N9, cao nhat 1a 23,33% véi ching
Al. Ca dugc gay nhidm véi ba ching QN4, H5 va H15 co ti 1é sdng sot nhu nhau
(16,67%), cac chung NB21, ND22, HP4, N4, T4 c6 ti 1& lan luot 1a 18,89%,
17,78%, 21,11%, 20% va 12,12%. Quan sat ti 1& séng sot ca c4 ma sau khi gay
nhiém c6 thé thiy, & tuan dau ca chét nhiéu va cha yéu ¢ ngay tht 2 d¢én ngay th 5
sau khi gay nhiém. O 7 ngay cubi ca chét it hon, khoang dao dong ciing thip hon so
v6i 7 ngay dau. Két qua nay khd trong ddng v6i nghién ctru cuia Huyén va cong su
khi gdy nhiém c4 ma chim cam véi 6 chung vi khuan ti 1& séng sot tir 2,22% dén
18,89% [83].



Hinh 3.7. Hinh anh c4 bi chét do vi khuan V. parahaemolyticus N9 (A) va
V. alginolyticus (B)

Giai phau va quan sat ndi tang ca thdy than va gan bi hoai tir va xuat huyét
nghiém trong. Phan lap vi khuan tir cic mau ca chét trén moi truong chon loc TCBS
cho thay 100% vi khuan phéan 1ap duoc déu c6 dic diém hinh thai dic trung giéng
v6i V. parahaemolyticus (khuan lac mau xanh, hinh tron, mit bong), va V.
alginolyticus (khuin lac mau vang, tron déu, nhay), 14 vi khuin gram am, c6 kha
nang di dong, 1én men glucose, sinh indole, sinh catalase, khong 1én men lactose,
khong sinh khi H.S, khong sinh khi.

Chung t6i tién hanh chon loc 8 mau vi khudn c6 két qua giy nhiém vao cho ti
1¢ c4 sbng sot thap bao gdbm mAau : A2, N5, A10, N10, N9, T4, QN4, H5 cho cac
nghién ctru tiép theo. Cac mau vi khuan nay tiép tuc dugc dinh danh bang phan tich
trinh ty gene 16S rRNA va xéc dinh gia tri LD50.

3.3.  Dinh danh miu cac ching Vibrio spp. phan lap bang gene 16S rRNA

Chung t6i str dung cip mdi 27F va 1392R khuéch dai doan trinh tu gene 16S
RNA ctia 8 mau vi khuan chon loc. San phém PCR duockiém tra béng dién di gel
agarose 1%, két qua cho thdy san pham PCR c6 kich thudc khoang 1500 bp (hinh
3.8).

M1 23 4 5 6 7 8

Hinh 3.8. Két qua dién di san pham PCR gene 16S rRNA cua 8 mau vi
khuan trén gel agarose 1%.

M: DNA ladder 10 kb; 1: A2; 2: N5; 3: A10; 4: N10; 5: N9; 6: T4; 7: QN4; 8: H5
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San pham PCR gene 16S rRNA cia 8 mau dugc giri di giai trinh ty bang
phuong phap Sanger. Trinh tu thu dugc sau d6 dugc so sanh véi cac trinh tu gene
16S rRNA khac trén NCBI bang cong cu BLAST. Két qua so sanh trinh tu gene
16S rRNA cua 8 chung duogc thé hién trong bang phu luc 1. T dir li¢u vé trinh tu

nucleotide qua cong cu BLAST, co6 thé x4c dinh duoc mau vi khuan thudc loi sau:

Bang 3.5. Chung vi khuan phén lap dugc dinh danh

STT | Tén chiing | Chiing vi khuan

1 A2 V.alginolyticus
2 N5 V. alginolyticus
3 A10 V. alginolyticus
4 N10 V. alginolyticus
5 QN4 V. parahaemolyticus
6 H5 V. parahaemolyticus
7 N9 V. parahaemolyticus
8 T4 V. parahaemolyticus

3.4. Xéc dinh gia tri LD50 cta 8 chung vi khuan phan lap

Gia trj LD50 hay con goi 1a lidu gdy chét trung binh thé hién ndng d6 gay
chét nira s6 ca thé dugc dung 1am thi nghiém trong khoang thoi gian thir nghiém.
Trong thi nghiém nay gia tri LDso dugc tinh theo cong thirc cia Reed va Muench
(1938) [81]. Két qua xac dinh liéu LDso thé hién qua bang 3.6 va bang 3.7.

Bang 3.6. Gia tri LD50 ctia 4 chung vi khuan thudc loai V. alginolyticus

Nong do | S6 lwong | SO S6 Ti 1é S6 S6 Ti 1é
(CFU/mI) | cathi lwong | lwong | chét lwogng | lwong chét

nghiém | ca chét [ casong| (%) | cachet | casong | cong

(con) (con) | (con) cong cong don
don don (%)
(con) (con)
A2
10° 30 30 0 100,00 140 0 100,00
108 30 30 0 100,00 110 0 100,00

107 30 28 2 93,33 80 2 97,56
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100 30 21 9 70,00 52 11 82,54
10° 30 15 15 50,00 31 26 54,39
10 30 9 21 30,00 16 47 25,40
103 30 5 25 16,67 7 72 8,86
102 30 2 28 6,67 2 100 1,96
10t 30 0 30 0,00 0 130 0,00
P,—50 54,39 —50
x = = = 0,15
P,— P, 54,39 — 254
LD50 = lo(aix) — lo(f:il(],'l_'i) — 105,'1_'5
N5
10° 30 30 0 100,00 108 0 100,00
108 30 27 3 90,00 78 3 96,30
107 30 22 8 73,33 51 11 82,26
106 30 15 15 50,00 29 26 92,73
10° 30 9 21 30,00 14 47 22,95
104 30 4 26 13,33 5 73 6,41
10° 30 1 29 3,33 1 102 0,97
102 30 0 30 0,00 0 132 0,00
10t 30 0 30 0,00 0 162 0,00
P, — 50 52,73 — 50
x = = = 0,09
P,—P, 5273 — 22,95
LDSO — 10[{1 +x) — 10(6 +0,09) — 10(3,(]‘3
A10
10° 30 30 0 100,00 92 0 100,00
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108 30 25 5 83,33 62 5 92,54
107 30 18 12 60,00 37 17 68,52
106 30 13 17 43,33 19 34 35,85
10° 30 4 26 13,33 6 60 9,09
104 30 2 28 6,67 2 88 2,22
103 30 0 30 0,00 0 118 0,00
102 30 0 30 0,00 0 148 0,00
10* 30 0 30 0,00 0 178 0,00
_ F,—50  6852-50 _ 057

*" B -PB 6852-3585

LD50 = 10({1!3() — 10(?’}(],55?) — 10';",5'.-"

N10
10° 30 22 8 73,33 49 8 85,96
108 30 15 15 50,00 27 23 54,00
107 30 9 21 30,00 12 44 21.43
106 30 2 28 6,67 3 72 4,00
10° 30 1 29 3,33 1 101 0,98
10 30 0 30 0,00 0 131 0,00
103 30 0 30 0,00 0 161 0,00
102 30 0 30 0,00 0 191 0,00
10t 30 0 30 0,00 0 221 0,00

P, — 50 54,00 — 50
X = = =0,12

Fa

LD50 = 10(a+x) — 10(8}(1,‘1?) — 10812

— P, 54,00 — 21,43
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Hinh 3.9. Biéu d6 ty 1& ca chét cong don thi nghiém xéc dinh gid tri LD50
trén c4 mi chdm cam gay nhiém 4 chung vi khuan A2, N5, A10 va N10

Tir bang 3.6 va hinh 3.9 cho thay gia tri LD50 cua 4 chung vi khuan A2, N5,
A10 va N10 lan luot 1 10515, 10999, 10757, 10812, Ching A2 c6 gia tri LD50 thap
nhat nén chung A2 c6 kha ning giy doc manh nhét trong 4 ching. Liu va cong su
(2004) da phan 1ap dugc 15 chiing V. alginolyticus tir ca gio nhiém bénh va danh gia
doc luc cua ching C3c01 dai dién vai gia tri LD50 1a 3,28x10° CFU/con [84]. Panh
gia doc luc V. alginolyticus trén ca vuoc (Dicentrarchus labrax) va ca trap dau vang
(Sparus aurata) cho thay gia tri LD50 giao dong tir 1,03x10° dén 1,0x10% CFU/con
[85].

Bang 3.7. Gia tri LD50 ctia 4 miu vi khuan thudc loai V. parahaemolyticus

Nong do | S6 lwong | SO S6 Ti 1é S6 S6 Ti 1é
(CFU/mI) | cathi lwong | lwong | chét lwogng | lwong chét
nghiém | ci chét |casdng| (%) | cachét | casong | cong
(con) (con) | (con) cong cong don
don don (%)
(con) (con)
N9
10° 30 30 0 100,00 100 0 100,00
108 30 27 3 90,00 80 3 96,39
107 30 19 11 63,33 53 14 79,10




100 30 15 15 50,00 34 29 53,97
10° 30 11 19 36,67 19 48 28,36
104 30 6 24 20,00 8 72 10,00
10° 30 2 28 6,67 2 100 1,96
102 30 0 30 0,00 0 130 0,00
10t 30 0 30 0,00 0 160 0,00
P,—50 5397 —50

X B B 5307 2836 °F°

LD50 = 10(@+®) = 10(6+015) = 10615

T4
10° 30 26 4 86,67 79 4 95,18
108 30 19 11 63,33 53 11 82,81
107 30 15 15 50,00 34 26 56,67
108 30 10 20 33,33 19 46 29,23
10° 30 6 24 20,00 9 70 11,39
104 30 2 28 6,67 3 98 2,97
10° 30 1 29 3,33 1 127 0,78
102 30 0 30 0,00 0 157 0,00
10! 30 0 30 0,00 0 187 0,00
P,—50 56,67 — 50

XT P —P, 56672923

LD50 = 10(a+®) = 1007+024) = 10724

H5
10° 30 24 6 80,00 71 6 92,21




108 30 19 11 63,33 47 11 81,03
107 30 16 14 53,33 28 25 52,83
10° 30 7 23 23,33 12 48 20,00
10° 30 3 27 10,00 5 75 6,25
10 30 2 28 6,67 2 103 1,90
103 30 0 30 0,00 0 133 0,00
102 30 0 30 0,00 0 163 0,00
10t 30 0 30 0,00 0 193 0,00
P, — 50 52,83 — 50

x = = = 1,10
P,—P, 52,83—20,00

LD50 = loﬁmx) — lo(ml,‘m) = 10810

QN4
10° 30 30 0 100,00 90 0 100,00
108 30 22 8 73,33 60 8 88,24
107 30 16 14 53,33 38 22 63,33
108 30 11 19 36,67 22 41 34,92
10° 30 7 23 23,33 11 64 14,67
10 30 3 27 10,00 4 91 4,21
103 30 1 29 3,33 1 120 0,83
102 30 0 30 0,00 0 150 0,00
10t 30 0 30 0,00 0 180 0,00

_P,—50  6333-50
" P,—P, 63,33—3492

X = 0,47

LDSO — lo(aixj — lo['il-(],fl-'f) — 10?’,-1-'!
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Hinh 3.10. Biéu do ty 1¢ ca chét cong don thi nghiém xac dinh gia trj LD50
trén ca mi cham cam gdy nhiém 4 mau vi khuan N9, T4, H5 va QN4

Tir bang 3.7 va hinh 3.10 cho thay gia tri LD50 cua 4 ching vi khuan N9,
T4, QN4 va H5 lan luot 1a 10915, 10724, 10747, 1081°. Chung N9 c6 gia tri LD50
thap nhat nén N9 c6 kha ning giy doc manh hon so véi 3 chiing con lai. Khouadja
va cong sy (2013) danh gia doc luc cac chung V. parahaemolyticus phan lap tur ca
vuoc nhiém bénh cho thiy gia tri LD50 cia cac chung ndy dao dong tir 3,52x10%
CFU/mI dén 2,29x10% CFU/mI [86]. Twong tw, Marudhupandi va cong su (2017) da
phan 1ap V. paarahaemolyticus gay bénh trén ca canh Amphiprion sebae va xac
dinh gia tri LD50 1a 1x10° CFU/ml [87].

Dua trén két qua danh gia doc lyc va gia tri LD50 cho thiy hai ching V.
alginolyticus A2 va V. parahaemolyticus N9 c6 ti 1¢ sdng sot clia c4 sau khi gay
nhiém béi hai chung noi trén va gia tri LD50 1a thap nhat. Tién hanh, xac dinh trinh
tu gene khang nguyén cua hai chung V. parahaemolyticus N9 va V. alginolyticus
A2.

3.5.  Xéc dinh trinh tu gene khang nguyén OmpK va OmpU cta ching vi khuan V.
alginolyticus

Bang 3.8. Thiét ké cac cap mdi cho phan tmg PCR

Kich | Nhiét
Trinh ty thué | do bat

OmpK- | F: TGGATCCATGCGTAAATCACTTTTAGCTC
A2 R: TAAGCTTTTAGAACTTGTAAGTTACAGCAAG

798 56




47

OmpU- | F: CGGATCCATGAAAAAGACTCTAATTGCTCT 1023 56
A2 | RiTAAGCTTTTAGAAGTCGTAACGTAGACC

OmpK- | F: TGGATCCATGCGTAAATCACTTCTAGCTC 894 56
N9 | R: TAAGCTTTTAGAACTTGTAAGTTACTGCTACG

OmpU- | F: TGGATCCATGAAAAAGACTCTAATTGC 1014 56
N9 | R: TAAGCTTAGAAGTCGTAACGTAG

Ghi chu: trinh tw gach chan la vi tri nhdn biét ciia enzyme BamHI va
HindlIlII.

Tién hanh khuéch dai doan gene OmpK va OmpU cua chang vi khuan V.
alginolyticus A2 va V. parahaemolyticus N9 véi cap moi dic hiéu c¢6 gan vi tri nhan
biét ciia enzyme BamHI va Hindlll tuong Gmg & dau 5° cia moi xudi va moi nguoc.
San pham PCR duoc chay dién di kiém tra trén gel agarose (xem hinh 3.11) trudc
khi tién hanh giai trinh ty gene.

1 2 3 4 M (bp)

10000

Hinh 3.11. Pién di san phim pcr nhan gene

M: DNA ladder 10 kb (Bioline, Dtrc); 1: OmpU-A2 (~1023 bp); 2: OmpU-N9
(~1014 bp); 3: OmpK-N9 (~894 bp); 4: OmpK-A2 (~798 bp)

Két qua dién di cho thiy san pham PCR c6 mot bang duy nhit véi kich thudce
tuong duong véi kich thude dy doan 1y thuyét gene OmpU (~ 1000 bp) va gene
OmpK (~ 800 bp) cta hai vi khuan V. parahaemolyticus N9 va V. alginolyticus A2.
Tinh sach san pham PCR va giai trinh tu nucleotide. Khi so sanh doan trinh tyr
nucleotide ctuia 2 gene trén vai cac trinh ty gene OmpU va gene OmpK trén ngén
hang gene (Genbank) bang cong cu BLAST cho thay su twong dong 1én dén 99%
(Két qua so sanh trinh tu gene duoc thé hién ¢ phu lyc 3). Piéu ndy ching to doan
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moi thiét ké dé khuéch dai gene cua chung t6i 12 phu hop, dong thoi khang dinh da
khuéch dai thanh cong gene OmpU va gene OmpK tir chung vi khudn phan 1ap V.
alginolyticus A2 va chung V. parahaemolyticus N9.

Bang 3.9. Cac chung Vibrio dung dé so sanh mirc d6 twrong dong trinh tu gene

OmpU va gene OmpK
Gene OmpK cua B Gene OmpU cia B
] N S0 genbank ) N So genbank
cac chung cac chung
V. alginolyticus A2 | PP350534 V. alginolyticus A2 | PP350535
V. alginolyticus ACK36938.1 V. alginolyticus WP_258480795.1
V. parahaemolyticus V. parahaemolyticus
PP475473 PP475474

N9 N9
V. parahaemolyticus | WP_140247526.1 | V. parahaemolyticus | WP_020841237.1
V. haveyi AKL71399.1 V. haveyi CAK6715719.1
V. vulnificus AGL46604.1 V. vulnificus AIL71513.1
V. cholerae WP_046127003.1 | V. cholerae AVK79118.1

Phan tich va so sanh trinh tu protein suy dién gene OmpK va OmpU cua 2
chung V. alginolyticus A2 va V. parahaemolyticus N9 véi cac loai Vibrio khac cho
thay d6 twong dong cao giita cac loai (hinh 3.12 — 3.15)

10 2 30 4 5( €0 70
| X | aahievaie o me Fasis:e le e b foaaerar] | 2] o b 2 62 fas
V. alginolyticus A2 L1 SAPVMAADYSDGDIHRND YRWMQFNLMCGAFDELP-GCESSHDYLEMEFGGRSGIFDLYGYVDVEN
V. alginolyticus 'SAPVMAADYSDGDIHRNDYRWVQEFNLMCAFDELP-GCESSHDY LEMEFGGRSGIFDLYGYVDVEN
V. parahaemolyticus N9 SAPVLAADYSDGDIHRND YRWMOFN LMCAFNERGYAESSHDY LEMEFGCGRSGIFDLYGYVDVEN
V. parahaemolyticus 'SAPVLAADYSDGDIHRND YRWMQFN LMCAFNERUYAESSHDY LEMEFGGRSGIFDLYGYVDVEN
V. haveyi SAPVMAADYSDGDIHRND YRWMQFNLMGAFDELP-GCESSEDYLEMEFGGRSGIFDLYGYVDVEN
V. vulnificus TSAPVMAADYSDCDIERNDYRWMOFNLMAAIDELP-CESSHDYLEMEFGGRSGIFDLYGYVDVEN
V. cholerae SAPVLAADYSDGDIHRND YRWMQFNLMGAFDEL KSSHDYLEMEFGGRSGIFDLYGYVDVEN
110 120 130 140 15 1€0 170
esanfocsclicenlenenloceclaciatossalsscalosanlocealocacloccaloccalonsalocanlasa
V. alginolyticus A2 MSLDAVTGRDL VOELYVATLIEWGGNS~ VI KIGLGSDVMVPWEFCRVGVNLYGTYDGNRRDWNGFQI
V. alginolyticus MSLDAVTGRDL VQELYVATLIEW VNSQKIGLGSDVMVEPWFGRVGVNL DONKRDW? I
V. parahaemolyticus N9 MSLDALTCRDLS VQELYVSTLMEW DVNSQKIGLGSDVMVPWLCGKIGLNL DUNKRDW! Vv
V. parahaemolyticus MSLDALTGRDL VQELYVSTLMEWGONS - ~===~~ DVNSQRIGLGSDVMVPWLGKIGLNLY DONKKDW! Qv
V. haveyi MSLDALTGRDLS VQELYVSTLMEWGGAS - ==~~~ QVNTQRVGLGSDVMVPWFGRVGLNL) DSNRKDW! I
V. vulnificus MSIDGLTGKDL VQELYVATLFEWDGTDYK! SVNNQRVGLGSDVMVPWLGRIGLNLY DGNRRDW) I
V. cholerae MSLDALTGRDL VQELYVATLMEWGGONS ===~~~ DVNTQRVGLGSDVMVPWFGRVGLNLY DCONRRDW I
210 22 230 240 25 2€ 270
sarare e aatl a vl weaed alnia fiaisisnaliaie o siles wrarl svsrate fiataia s frais slaf ec-ais e [lauies fiavai at) e wres ) were
V. alginolyticus A2 IDYQFPGMDDAAGNKEGSTASNGGAMFNGIYWHSDRFAVGYGLRUYRDVYGIRDTDGE KST HYLAVTYKE
V. alginolyticus IDYQFGMDDDAGNKFGSTASNGCAMFNGIYWHSDRFAV! LRUYRDVYCGIRDTDGF - ==~~~ KST LAVTYK!
V. parahaemolyticus N9 IDYQFUMDDDRUNKENTTASNGOAMENGIYWHSDREAV LRLYRDVYGFRDGEALPWGHKPESS (VAVTYKI
V. parahaemolyticus IDYQFGMDDDRUNKENTTASNGCAMENGIYWHSDRFAV L KDV KDGEALPWGHRPESS 'VAVTYKE
V. haveyi IDYQFGMRDEY - -~ --TTASSGGAMFNGIYWHSDRFAV LRUYRDIYGIRDTDAF-~~~-~KST IAVTYK
V. vulnificus IDYQFGLRSEY~-~~~=$ STASS MFNGIYWHSDRFAV! LRGYRDVYGIRDTDGF - ~~~~~ KST (VAVTYKE
V. cholerae IDYQFGLRDEY~~~~~STASNGGAMFNGIYWHSDRFAV LRUYRDVYGIRDTD -RST VAVTYK-

Hinh 3.12. So sanh trinh ty protein suy dién gene OmpK cua vi khuan V.
alginolyticus A2 vdi gene OmpK cua cac loai Vibrio
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Hinh 3.13. So sanh trinh tu protein suy dién gene OmpK cua vi khuan V.
parahaemolyticus N9 vai gene OmpK cua cac loai Vibrio
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Hinh 3.14. So sanh trinh ty protein suy dién gene OmpU ciia vi khuan V.
alginolyticus A2 vai gene OmpU cua cac loai Vibrio
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V. parahaemolyticus N9 TGYEL TLGQTVFT AET E ANNFAVDAS KPNFRGYVS
V. alginolyticus A2 TGYEL. TLGQTVFET INFAVDAS KPNFRCYIS
V. alginolyticus T ELA TL ™V NNFAVDAS KPNFRGYIS
V. parahaemolyticus T EL TL TVET NNFAVDAS KPNFRGYIS
V. valnificus T ELAARYTMGQTV TT STDNFAVDAT KPNFRGYVS
V. haveyi T ELVASYKIASKFTV. NDPN VEGFELV KLSSNFRTYLS
V. cholerae TGYEL KLOQ TATYNNAETAK: SADN IDAT RKPNFRSYIS

Hinh 3.15. So sanh trinh tu protein suy dién gene OmpU cta vi khuén V.
parahaemolyticus N9 vai gene OmpU cua cac loai Vibrio

So sanh va phan tich trinh tu protein suy dién hai doan gene OmpK va OmpU
cua chung V. alginolyticus A2 va V. parahaemolyticus N9 véi cac loai Vibrio khac
trén NCBI cho thiy kha ning twong dong cao. Két hop voi gia tri LD50 va kha ning
gdy bénh cua hai chiing, gene OmpK va OmpU cua chung V. alginolyticus A2 dugc
chon lam vat liéu cho tich dong va biéu hién gene dich trong E. coli. C6 thé thiy
hai gene khang nguyén cua ching vi khuan V. alginolyticus A2 1a tng vién tiém
nang trong phat trién vaccine da gia phong bénh Vibriosis gy ra cho dong vat thity
san.

3.6. Tach dong, biéu hién gene khang nguyén OmpK va OmpU trong E. coli
3.6.1. Nhén dong gene khang nguyén

Vector pGEM®-T (~ 3kb) dugc st dung lam vector nhan dong cho gene
OmpK va vector Topo pCE2 TA-Zero Cloning (~ 4kb) lam vector nhan dong cho
gene OmpU. Poan gene sau khi khuéch dai s& duoc chén vio vector bang enzyme
T4 ligase, sau d6 dugc bién nap vao E. coli DH5a. Str dung méi truong LB agar
chtra khang sinh ampicillin, IPTG, Xgal dé sang loc khuén lac xanh, tréng. Khuén
lac tréng s& dugc chon dé tach plasmid kiém tra su c6 mit cua gene dich bﬁng cat
plasmid voi enzyme cat giéi han BamHI va Hindlll sau d6 dién di trén gel agarose
dé phan tich két qua. Két qua chay dién di thu dugc mot sé6 dong plasmid mang
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gene dich, thé hién san pham cit gdm 2 bang ding kich thudc du doan 13 bing
DNA plasmid va bang gene dich (OmpK va OmpU) (Hinh 3.16).

Hinh 3.16. Két qua dién di dai dién san pham cat plasmid tai to hop pGEM-
K va pCE2-U mang gene ngoai lai bang enzyme cat giéi han BamHI va Hindll|

M. DNA ladder 10 kb (Bioline); 1. Plasmid pGEM-K; 2. Plasmid pCE2-U

Pé khang dinh cac doan gene vira duoc tach dong 1a gene OmpK, OmpU, cac
plasmid mang gene ngoai lai dugc st dung lam khuén va chay PCR véi cip mdi
dac hiéu cho 2 gene trén va gui di giai trinh tu nucleotide. So sanh trinh tu doan
gene dugc giai véi trinh ty gene OmpK, OmpU cua chung V. alginolyticus da
khuéch dai ban dau cho thiay d¢ tuong dong 1a 100%. Két qua nay khang dinh
chung t6i da tach dong thanh cong gene OmpK, OmpU cua ching V. alginolyticus.

3.6.2. Thiét ké vector pET28a(+) tai to hop dé biéu hién gene OmpK, OmpU trong
E. coli

Vector tai to hop mang gene OmpK, OmpU va vector pET28a(+) duoc cat
dong thoi bang enzyme cat gidi han BamHI va HindIIl, san pham sau khi cat s&
dugc chay dién di phan tach trén gel agarose, sau d6 cac bang DNA tuong Uing bang
DNA cuia vector pET28a(+) va gene dich OmpK, OmpU duoc tinh sach bang gel
extraction kit (Intron, Han Qudc). Gene dich OmpK, OmpU sau tinh sach s& lan
luot duge gin vao vector pET28a(+) tao vector tai t6 hop pET-OmpK va pET-
OmpU nhu mé ta & phan phuong phap. Vi khudn sau khi bién nap véi vector tai to
hop dugc cdy trai trén dia LB agar c6 bo sung khang sinh kanamycin (50 pg/ml).
Cac khuin lac mang gene dich OmpK, OmpU s& dugc chon loc bang phan tmg
clony PCR véi cip moi dic hiéu cho OmpK va OmpU). Cac dong plasmid cho két
qua PCR véi kich thude twong duong kich thuéc gene OmpK, OmpU s& duoc tiép
tuc phan tich bang cat kiém tra voi 2 enzyme cét gidi han 1a BamHI va HindIII dé
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chon loc cac plasmid tai t6 hop mang gene dich. San pham cit duoc kiém tra bang

dién di trén gel agarose 1%. Két qua duoc thé hién ¢ hinh 3.17
M (bp) 1 2

s
—
[E—
R
——
| —t
-

Hinh 3.17. Két qua dién di san pham cat cac plasmid pET28a(+) tai to hop
mang gene khang nguyén OmpK, OmpU sau khi xir Iy bang BamHI va Hindll|

M. DNA ladder 10 kb; 1. Plasmid pET-OmpU; 2. Plasmid pET-OmpK

Két qua chung t6i da chon dugce 1 sO dong plasmid tai t6 hop pET28a(+)
mang gene OmpK, OmpU thé hién san pham cit thanh 2 doan twong tng véi 2 bing
cO kich thudc vector pET28a(+) 1a 5369 bp, hai bang bén dudi co6 kich thudc
khoang 1000 bp (giéng 1, gene OmpU) va 800 bp (giéng 2, gene OmpK).

Truéc khi tién hanh biéu hién gene, cic gene ngoai lai trong plasmid
pET28a(+) tai to hop trén duoc gidi trinh ty. Phéan tich két qua giai trinh ty gene
cling cho thdy doan gene di dugc chén vao vector pET28a(+) dung 1a gene OmpK,
OmpU va cac gene nay duogc gin dang chiéu, dung khung doc md, khong co6 ma két
thuc trong gene, dam bao cho viée biéu hién gene. Két qua thé hién & hinh 3.18 va
3.19.
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RF

OmpK ATCCATGCGTAAATCACTTTTAGCTCTTAGCCTTCTAGCGGCTACTTCAGCTCCAGTTATGGCGGCAGATTACTCTGACGGC
IORF
OmpK GATATTCACAAAAACGATTACAAGTGGATGCAATTTAACCTAATGGGTGCATTTGACGAACTTCCAGGTGAGTCTTCACACGAC

OmpK

OmpK

OmpK TCTTTCGGTCCAGTTCAAGAGCTATACGTTGCAACTCTAATCGAGTGGGGTGGTAACTCTGGTGTTAACTCTCAAAAAATCGGT

IORF
OmpK CTAGGTTCTGACGTAATGGTTCCTTGGTTTGGTAAAGTTGGTGTTAACCTATACGGCACTTACGACGGCAACAAAAAGGATTGG
ORF

OmpK AACGGTTTCCAAATCTCGACTAACTGGTTCAAACCATTCTACTTCTTCGAGAACGGTTCATTCATTTCTTACCAAGGCTACATC
ORF

Ompk. GATTACCAATTCGGTATGGATGATGCTGCTGGTAACAAGTTTGGTTCAACCGCGTCAAACGGTGGTGCAATGTTCAACGGTATC
ORF

OmpK TACTGGCACTCAGACCGCTTCGCAGTGGGTTACGGTCTAAAAGGTTACAAAGACGTGTACGGTATCAAAGATACTGATGGGTTC

ORF [Hindili]

.
OmpK AAGTC&ACTGGCTTTGGCCACTaCCTTGCTGT&ACTT&CA&GTTCTAAA&GCTT

Hinh 3.18. Trinh tu nucleotide va khung doc m¢ gene OmpK

Ompl) CATGAAAAAGACTCTAATTGCTCTTTCTGTATC CAGCTATGGCAACTGGCGTAAACGCAGCTGAACTTTACAAC

Ompll CAAGACGGTACTTC TAGAAATGGGCGGCCGTGCTGAAGCACGTCTATCTATGAAAGATGGCGACGCTCAAGACAAATCTCGC
RF

Ompld ATCCGTCTAAACTTCCTTGGTAAACAAGAAATCAATGACAACCTATACGGTGTTGGTTTCTGGGAAGGTGAATTTGAGACTGCT

Ompl CAAAACGGTACTGTAGACGGCGACGACAAGAGCGA TAGAAACTCGTCTTGCTTACGCTGGTCTTGGCGGTGCTTACGGT GAG

Ompll GACAAACTAGCTGTATCAGACCGTACAGACAACATGATGGCTTACAAAGGCCAGTTTGAAAACCTAAGCGTAAAAGCAAGCTAC

%
Dmpld CGCTTCGCTGATCGTATGGAAAACAAAMACACTGGTGAGTACTACGACAACAAACAAGACGGTTACTCTCTATCTGCAATCTAC

Ompll GCTCTAGCTGACACTGGTCTTGAGCTAGGTGCTGGTTACGCAGATCAAGACAAAGC TAACGAGTACATGCTAGCTGCATCTTAC
RF

Ompl ACAATGTCTGATCTTTACTTCGCTGGTGTATTCACTGACGGCGAGAAAATGGAAGATTCAAACAACAGTAACACAGTTGATTAC
RF

Ompll ACTGGTTACGAGCTAGCGGGTGCTTACACTCTAGGCCAAACAGTATTTACAACATCATACAACAATGCAGAAACTAACAACGAA
RF

Ompld ACTTCTGCAAACAACTTCGCTGTTGATGCTTCTTACTACTTCAAGCCTAACTTCCGTGGTTACATTTCTTACAACTTCAACCTG
ORF

Ompl ATTGATGCAGGTGACAAGTTTGGTTCAACTGACACTAGCAAAACAGTTGCAACTAAGATCGATGCTGAAGACGAGCTAGCTCTA
ORF

Ompl GGTCTACGTTACGACTTCTAA GCTT

Hinh 3.19. Trinh tu nucleotide va khung doc mé gene OmpU
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DPoan gene OmpK c6 kich thudc gdm 798 nucleotide ma héa cho protein gdm
266 amino acid vai trong lugng phan tir ~ 34 kDa. Poan gene OmpU ¢6 kich thudce
gdm 1023 nucleotide ma hoa cho protein gdm 341 amino acid véi trong lwong phan
tr ~ 42 kDa.

3.6.3. Két qua biéu hién va tinh sach OmpK va OmpU trong E. coli BL21 (DE?3)

Uu diém cua E. coli BL21 (DE3) 1a han ché su phan cit cua protease doi véi
protein ngoai lai, 6n dinh protein ngoai lai trong t& bao sau khi duoc tong hop.
Vector OmpK va OmpU duoc bién nap vao E. coli BL21 (DE3) bang phuong phap
sbc nhiét. Dich bién nap sau khi bién nap dugc céy trai trén moi truong LB dac co
bd sung Kanamycine (50 pg/ml) va nudi & ti 4m 37° C qua dém. Chon mot khuan
lac tring riéng r& nudi qua dém trong méi trudng LB c¢d bd sung kanamycine véi
noéng do cudi cung 1a 50 pg/ml, 180 vong/phut & 37°. Chuyén dich nudi ciy (2%)
sang moi trudng LB 10ng méi co bod sung kanamycine (50 pg/ml) va nudi lic cho
dén khi ODeoo dat 0,6 — 0,8 (trong 3 gid), sau d6 bd sung IPTG ndng do cudi ciing
ImM. Sau cam tng 5 gid, protein tong sd tir té bao duoc dién di kiém tra trén gel

polyacrylamide. Két qua biéu hién duogc thé hién ¢ hinh 3.20 va 3.21.
3 2 1 M kDa
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Hinh 3.20. Két qua biéu hién OmpK. A.Dich protein tong s6 tir mau khong cam
tmg (1) va mau duoc cam ung IPTG (2)

B.Két qua dién di protein tong sb tir mau duoc cam tGng véi IPTG

M. Thang protein chuan 1. Chung BL21 kiéu dai cam tng v6i IPTG, 2. Chung tai
t6 hop khong cam tmg IPTG 1mM, 3. Chiing tai to hop cam tng IPTG (1mM).



Hinh 3.21. Két qua biéu hién OmpU

A. Dich protein tong so tir mau khong cam tng (1) va mau dugce cam tng IPTG (2)
B. Két qua dién di protein tong sb tir mau duoc cam Gng véi IPTG

M. Thang protein chuan 1. Ching BL21 kiéu dai cam tmg IPTG (1mM), 2. Chung
tai to hop khong cam tng IPTG (1mM), 3. Ching téi to hop cam ung voi IPTG
(AmM).

Két qua dién di (hinh 3.20B va 3.21B) cho thdy miu sau cam tng IPTG
(giéng 3) xuit hién bang protein khac biét c6 kich thudc xap xi 34 kDa (hinh 3.20B)
va 42 kDa (hinh 3.21B), tuong duong véi kich thudce cia protein OmpK va OmpU
theo tinh toan 1y thuyét. Trong khi d6, miu E. coli BL21 va mau khéng cam tng
khong xuét hién biang protein nay. Diéu nay ching t6 protein tai to hop c6 thé da
duogc biéu hién thanh cong trong té bao E. coli BL21 (DE3).

Dé phuc vu cho muc dich nghién ciru tiép theo ching toi tién hanh tinh sach
san pham protein tai to hop. Str dung hé thdng Probond Nickel — Chelating Resin
(Invitrogen) tinh sach protein tai t6 hop thé hoa tan. Qu4 trinh tinh sach duogc tién
hanh theo huéng din nha san xuat. Imidazole dugc sir dung trong qua trinh tinh
sach nhu chat canh tranh Ni?* trong phirc hop ctia Ni?* va histidin ctia protein tai to
hop. Do 6histidin ndm & dau N trén phan tir protein tai t6 hop lam ting lién két véi
Ni2*. Khi d6, cac protein khong dac hiéu bi rira troi hau hét voi ndong do 500 mM
imidazole. Két qua tinh sach duoc kiém tra bang dién di SDS-PAGE (hinh 3.22).
Céc protein OmpK va OmpU tai t6 hop c6 d6 tinh sach cao khoang (~ 95%), it 1an
céc protein ciia té bao vat chil. Protein tai to hop sau tinh sach duoc tham tich trong
dém bao quan (10 mM Tris-HCI pH 8,0 va 50 mM NacCl), sau d6 chia nho vao cac
ong eppendorf va bao quan & -80°C.
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Hinh 3.22. Két qua tinh sach protein OmpU (A) va OmpK (B)
A. Dién di protein OmpU tinh sach
M. Thang chuan protein; 1. Protein OmpU
B. Dié¢n di protein OmpK tinh sach
M. Thang chuan protein; 1. Protein OmpK
3.7. Dénh gia kha ning tao dap ung mién dich ciia protein ti to hop ¢ ca mu

Ca mt cham cam (E. coioides) dugc tiém protein tai to hop OmpK va OmpU
v6i liéu lugng 100 pl/con, véi ndng d6 1 mg/ml vao phiic mac dudi da nhu mo ta &
phan phuong phap nghién ctru. Liéu luong protein tiém ca mi cham cam dugc tién
hanh theo mot s nghién ciru trude d6 cua cac tac gia [16,88]

Sau 14 ngay tiém vaccine lan 2, ca mu chim cam duoc tiém cong cuong doc
& lidu 100LD50 bang chung dai V. parahaemolyticus N9 (1,4x107 CFU/con) va V.
alginolyticus A2 (1,4x10% CFU/con). Ty 18 ca chét dugc ghi nhan khi tiém protein
OmpK va OmpU va cam nhiém voi ching V. parahaemolyticus N9 tuwong ung 1a
27,78% va 35,56%. Pi voi ca mi chAm cam cam nhiém ching V. alginolyticus A2
ty 1& ca chét 1a 17,78% va 18,89%. Dbi véi ca tiém PBS ty 1¢ chét 1a 100% khi gay
nhiém V.parahaemolyticus N9 va V.alginolyticus A2. Ty 1& bao ho (RPS) tuong
g ddi véi ca duoc tiém protein OmpK 1a 72,22% khi dugc cong cudng doc bang
chung V. parahaemolyticus N9; 88,89% khi cong cuong doc vdoi chung V.
alginolyticus A2. Déi véi ca tiém protein OmpU, khi cong cuong doc véi ching V.
parahaemolyticus N9 co6 ty 1¢ bao ho 64,44% va 82,22% khi cong cuong doc voi
ching V. alginolyticus A2. Két qua duoc thé hién trong bang 3.10. Két qua trong
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nghién ctru ndy ciing kha twong dong voi két qua nghién ctru cta cac tac gia

trudec.

Bang 3.10. Dap tmg mién dich ctia cd ma chdm cam sau khi tiém protein tai t6 hop
mang gene khang nguyén sau 45 ngay

Ty 1€ ca chet (%) sau 45 dpv*
{Néng i) kh(uazl 100LDSI(;) RPS (%) sau 45 dpv*
X ly V. V. V. V.
parahaemolyticus | alginolyticus | parahaemolyticus | alginolyticus
N9 A2 N9 A2
PBS 100,00 100,00

OmpK 27,78 17,78 72,22 88,89
OmpU 35,56 18,89 64,44 82,22

* Days post vaccination/ ngay tiém vacccine.

Mao va cong sy (2007) danh gia kha ning bao hd vaccine tai t6 hop cua hai
protein mang gene khang nguyén psuA va pvuA ¢ V. parahemolyticus zj2003 véi ty
1¢ bao ho trén ca Iu du vang khi tiém vaccine chira protein tai t6 hop mang gene
PSUA, PVUA va psuA két hop pvuA tuong Gmg 50%, 62,5%, 75% [89]. Qian va cong
su (2007) ciing sit dung protein tai t6 hop OmpK phan lap tir V. alginolyticus
2304107 cho ty 18 bao ho 70,4% dén 79,2% véi chiing V. alginolyticus. Khi so sanh
trinh ty amino acid protein OmpK cua chung V. alginolyticus ZJ04107 véi loai
Vibrio khac cho thay do twong dong kha cao: V. parahaemolyticus (DQ016304;
81,2%), V. vulnificus (AE016795; 75,2%), V. cholerae (AE004301; 73,7%), V.
haveyi (DQ279076; 78,1%). Tuong ty, Nehlah va cong su di tao vaccine tai to hop
str dung protein mang ngoai OmpK va OmpW cua V. alginolyticus. Cac tac gia tiém
c4 ma nghé va cad ma cop véi 0,5 ml/con protein OmpK tai to hop (6 lidu thir nhét
va liéu tang cudng), sau d6 lay nhiém voi V. alginolyticus (10° CFU/mI), két qua
vaccine tai t6 hop st dung OmpK cho ty 1¢ bao ho 100%. Nhom duoc tiém vaccine
OmpW ¢6 ty 18 63%, thap hon so v6i nhom tiém vaccine OmpK [90]. Trong mot
nghién ctru khac, khi ddnh gia kha ning tao mién dich bao ho ciia vaccine tai to hop
sit dung protein OmpU cua V. alginolyticus ¢ ca hong, Cai va cong su da danh gia
ty 1¢ bao ho dat 96,43 [88].

Két qua budc dau ctia chung t6i da chi ra rang OmpK va OmpU ciia chiing
V. alginolyticus A2 1a ung vién tiém ning trong phét trién vaccine da gia phong

bénh do Vibrio spp. giy ra trén c4 mii chim cam.
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KET LUAN VA KIEN NGHI

KET LUAN

1.

D3 phan 1ap duoc 22 ching Vibrio trong d6 gdbm 12 ching V. alginolyticus,
10 ching V. parahaemolyticus tir nrdc nudi thuy san va ca bénh tai 5 dia
diém thudc khu vuc mién Bic Viét Nam: Nam Pinh, Ninh Binh, Thai Binh,
Hai Phong va Quang Ninh. Panh gia dic diém sinh hoa, dic tinh khang
khang sinh ctia 22 chung vi khuan phan lap.

ba dinh danh dugc 4 chung V. parahaemolyticus va 4 chung V. alginolyticus
bang gene 16S rRNA

Pi xac dinh dugc lidu LD50 cua cac ching phan 1ap va lua chon dugc 2
chung c6 LD50 thap nhat 1a chung V. alginolyticus A2 va ching V.
parahaemolyticus N9 phuc vu cho nghién ctru tach dong gene OmpK va

OmpU va sir dung lam ching cong cuong doc.

Téch dong biéu hién va tinh sach thanh céng protein OmpK va OmpU tai to
hop tir ching phan lap V. alginolyticus A2 trong vi khuan E. coli BL21
(DE3).

Thir nghiém budc dau cho thiy, ca mu chdm cam khi duoc gay mién dich
v6i protein OmpK tai t6 hop cho ty 18 bao ho vai V. alginolyticus A2
88,89%, vaoi V. parahaemolyticus 1a 72,22%. Déi véi nhom duoc tiém
protein OmpU ty 1¢ bao ho la 64,44% khi cong cuong doc vdi ching V.
parahaemolyticus N9 va 82,22% khi céng cuong doc voi chung V.
alginolyticus A2.

KIEN NGHI

1.

2.

Can tiép tuc danh gia kha ning bao ho cia OmpK va OmpU tai to hop trén
céc d6i tugng khac ngoai ca mu tai cdc ving ven bién phia Bic.

Nghién ctra lya chon va thir nghi¢m phéi tron protein tai td hop OmpK va
OmpU véi cac tic chat khac nhau dé nang cao tinh 6n dinh va hiéu qua bao

ho cua vaccine tai to hop.
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DANH MUC CONG TRINH CUA TAC GIA
Cic bai bao di cong bod
Ngé Thi Huyén, Vii Xuan Nghi, Lé Ding Lam Oanh, Lé Thi Tuyét Mai,
Pham Thi Tam, Pong Vin Quyén, Vi Thi Bich Huyén (2022). Tinh khang khang

sinh ctia Vibrio spp. Phan 1ap tir nudc nudi thuy san & mot sé khu vuc mién Béc
Viét Nam. Tap chi Khoa hoc Pai hoc Hué: Khoa hoc Tiw nhién 113 (1C): 83 — 93.

Trinh ty gene cong bd trén NCBI
- Gene OmpK cua chung V. alginolyticus A2 véi sb hiéu PP350534
- Gene OmpU ciia chung V. alginolyticus A2 véi s6 hiéu PP350535
- Gene OmpK cua ching V. parahaemolyticus N9 voi s6 hiéu PP475473
- Gene OmpU ciia chung V. parahaemolyticus N9 véi s6 hiéu PP475474
- Gene 16S rRNA ciia chung V. parahaemolyticus N9 véi s6 hiéu PP404004
- Gene 16S rRNA ciia chung V. alginolyticus A2 véi s6 hiéu PP403904
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PHU LUC

Phu luc 1. Két qua giai trinh t gene 16S rRNA cua 8 ching

STT

Tén chiing

Trinh tuw

A2

(V.alginolyticus)

TGGTAGCGTCCCCCCGAAGGTTAAACTACCTAC
TTCTTTTGCAGCCCACTCCCATGGTGTGACGGG
CGGTGTGTACAAGGCCCGGGAACGTATTCACCG
TGGCATTCTGATCCACGATTACTAGCGATTCCG
ACTTCATGGAGTCGAGTTGCAGACTCCAATCCG
GACTACGACGCACTTTTTGGGATTCGCTCACTTT
CGCAAGTTGGCCGCCCTCTGTATGCGCCATTGT
AGCACGTGTGTAGCCCTACTCGTAAGGGCCATG
ATGACTTGACGTCGTCCCCACCTTCCTCCGGTTT
ATCACCGGCAGTCTCCCTGGAGTTCCCGACATT
ACTCGCTGGCAAACAAGGATAAGGGTTGCGCTC
GTTGCGGGACTTAACCCAACATTTCACAACACG
AGCTGACGACAGCCATGCAGCACCTGTCTCAGA
GTTCCCGAAGGCACCAATCCATCTCTGGAAAGT
TCTCTGGATGTCAAGAGTAGGTAAGGTTCTTCG
CGTTGCATCGAATTAAACCACATGCTCCACCGC
TTGTGCGGGCCCCCGTCAATTCATTTGAGTTTTA
ATCTTGCGACCGTACTCCCCAGGCGGTCTACTT
AACGCGTTAGCTCCGAAAGCCACGGCTCAAGG
CCACAACCTCCAAGTAGACATCGTTTACGGCGT
GGACTACCAGGGTATCTAATCCTGTTTGCTCCC
CACGCTTTCGCATCTGAGTGTCAGTATCTGTCC
AGGGGGCCGCCTTCGCCACCGGTATTCCTTCAG
ATCTCTACGCATTTCACCGCTACACCTGAAATT
CTACCCCCCTCTACAGTACTCTAGTCTGCCAGTT
TCAAATGCTATTCCGAGGTTGAGCCCCGGGCTT
TCACATCTGACTTAACAAACCACCTGCATGCGC
TTTACGCCCAGTAATTCCGATTAACGCTCGCAC
CCTCCGTATTACCGCGGCTGCTGGCACGGAGTT
AGCCGGTGCTTCTTCTGTCGCTAACGTCAAATA
ATGCCGCTATTAACTACACTACCTTCCTCACGA
CTGAAAGTGCTTTACAACCCGAAGGCCTTCTTC
ATACACGCGGCATGGCTGCATCAGGCTTGCGCC
CATTGTGCAATATTCCCACTGCTGCCTCCCGTA
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GGAGTCTGGACCGTGTCTCAGTTCCAGGGGCTG
ATCATCCCTCAGACAGCTAGGGATCGTCGCCTN
GGTGANCCCTTACCTNCCAACTAGCTATTCCAC
CTAGGCTATTCTGACCGAAAGGCCANAGGCCCC
CTTGGGCCCAAGGCATTTGGGGTAAACTTTCAA
GGGTTCCCCCCAAGGGGAATTTNNNGATTTTCC
CCCCCCCCCCCCCTTTCCCCAAGGTAAAATTTTT
CCCCTTTTGTTTGCGCCCCCCCTTTTTAAAAAAA
A

TB3

(V. alginolyticus)

CGTCCCCCCGAAGGTTAAACTACCTACTTCTTTT
GCAGCCCACTCCCATGGTGTGACGGGCGGTGTG
TACAAGGCCCGGGAACGTATTCACCGTGGCATT
CTGATCCACGATTACTAGCGATTCCGACTTCAT
GGAGTCGAGTTGCAGACTCCAATCCGGACTACG
ACGCACTTTTTGGGATTCGCTCACTTTCGCAAGT
TGGCTGCCCTCTGTATGCGCCATTGTAGCACGT
GTGTAGCCCTACTCGTAAGGGCCATGATGACTT
GACGTCGTCCCCACCTTCCTCCGGTTTATCACCG
GCAGTCTCCCTGGAGTTCCCGACATTACTCGCT
GGCAAACAAGGATAAGGGTTGCGCTCGTTGCG
GGACTTAACCCAACATTTCACAACACGAGCTGA
CGACAGCCATGCAGCACCTGTCTCAGAGTTCCC
GAAGGCACCAATCCATCTCTGGAAAGTTCTCTG
GATGTCAAGAGTAGGTAAGGTTCTTCGCGTTGC
ATCGAATTAAACCACATGCTCCACCGCTTGTGC
GGGCCCCCGTCAATTCATTTGAGTTTTAATCTTG
CGACCGTACTCCCCAGGCGGTCTACTTAACGCG
TTAGCTCCGAAAGCCACGGCTCAAGGCCACAAC
CTCCAAGTAGACATCGTTTACGGCGTGGACTAC
CAGGGTATCTAATCCTGTTTGCTCCCCACGCTTT
CGCATCTGAGTGTCAGTATCTGTCCAGGGGGCC
GCCTTCGCCACCGGTATTCCTTCAGATCTCTACG
CATTTCACCGCTACACCTGAAATTCTACCCCCCT
CTACAGTACTCTAGTCTGCCAGTTTCAAATGCA
ATTCCGAGGTTGAGCCCCGGGCTTTCACATCTG
ACTTAACAAACCACCTGCATGCGCTTTACGCCC
AGTAATTCCGATTAACGCTCGCACCCTCCGTAT
TACCGCGGCTGCTGGCACGGAGTTAGCCGGTGC
TTCTTCTGTCGCTAACGTCAAATAATGCAGCTA
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TTAACTACACTACCTTCCTCACGACTGAAAGTG
CTTTACAACCCGAAGGCCTTCTTCNACACGCGG
CATGGCTGCATCAGGCTTGCGCCCATTGTGCAA
TATTCCCACTGCTGCCTCCGTAGGAATCTGGAC
CGTGTCTCAGTTCCAGTGTGGCTGATCTCCTCTC
AGACCACTAGGGATCGTCGCCTTGGTGAGCCCT
TACCTCNCCACTAGCTAATCCACCTAGGNNANC
CTGACCCAAAGGCCCAAGGCCCCCCTTTGGCCC
GAGGCTTTGGGGGTTATCTTTTTCAGGGTTTCCC
CCCCTGGGGG

QN4

(V. parahaemolyticus)

TCGAGCGGAAACGAGTTATCTGAACCTTCGGGG
AACGATAACGGCGTCGAGCGGCGGACGGGTGA
GTAATGCCTAGGAAATTGCCCTGATGTGGGGGA
TAACCATTGGAAACGATGGCTAATACCGCATGA
TGCCTACGGGCCAAAGAGGGGGACCTTCGGGC
CTCTCGCGTCAGGATATGCCTAGGTGGGATTAG
CTAGTTGGTGAGGTAAGGGCTCACCAAGGCGA
CGATCCCTAGCTGGTCTGAGAGGATGATCAGCC
ACACTGGAACTGAGACACGGTCCAGACTCCTAC
GGGAGGCAGCAGTGGGGAATATTGCACAATGG
GCGCAAGCCTGATGCAGCCATGCCGCGTGTGTG
AAGAAGGCCTTCGGGTTGTAAAGCACTTTCAGT
CGTGAGGAAGGTAGTGTAGTTAATAGCTGCATT
ATTTGACGTTAGCGACAGAAGAAGCACCGGCT
AACTCCGTGCCAGCAGCCGCGGTAATACGGAG
GGTGCGAGCGTTAATCGGAATTACTGGGCGTAA
AGCGCATGCAGGTGGTTTGTTAAGTCAGATGTG
AAAGCCCGGGGCTCAACCTCGGAATTGCATTTG
AAACTGGCAGACTAGAGTACTGTAGAGGGGGG
TAGAATTTCAGGTGTAGCGGTGAAATGCGTAGA
GATCTGAAGGAATACCGGTGGCGAAGGCGGCC
CCCTGGACAGATACTGACACTCAGATGCGAAA
GCGTGGGGAGCAAACAGGATTAGATACCCTGG
TAGTCCACGCCGTAAACGATGTCTACTTGGAGG
TTGTGGCCTTGAGCCGTGGCTTTCGGAGCTAAC
GCGTTAAGTAGACGCCCAGGGGTGTACGGTCGC
AAGATTAAAACTCAAATGAATTGACGGGGGCC
CGCACAAGCGGTGGAGCATGTGGTTTAATTCGA
TGCAACGCGAAGAACCTTACCTACTCTTGACAT
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CCAGAGAACTTTCCAGAGATGGATTGGTGCCTT
CGGGAACTCTGAGACAGGTGCTGCATGGCTGTC
GTCAGCTCGTGTTGTGAAATGTTGGGTTAAGTC
CCGCAACGAGCGCAACCCTTATCCTTGTTTGCC
AGCGAGTAATGTCGGGAACTCCAGGGAGACTG
CCGGTGATAAACCGGAGGAAGGTGGGGACGAC
GTCAAGTCATCATGGCCCTTACGAGTAGGGCTA
CACACGTGCTACAATGGCGCATACAGAGGGCA
GCCAACTTGCGAAAGTGAGCGAATCCCAAAAA
GTGCGTCGTAGTCCGGATTGGAGTCTGCAACTC
GACTCCATGAAGTCGGAATCGCTAGTAATCGTG
GATCAGAATGCCACGGTGAATACGTTCCCGGGC
CTTGTACACACCGCCCGTCACACCATGGGAGTG
GGCTGCAAAAGAAGTAGGTAGTTTAACCTCTAA
AAAAGTGCTAACCCT

HP4

(V. parahaemolyticus)

TGCAGTCGAGCGGAAACGAGTTATCTGAACCTT
CGGGGAACGATAACGGCGTCGAGCGGCGGACG
GGTGAGTAATGCCTAGGAAATTGCCCTGATGTG
GGGGATAACCATTGGAAACGATGGCTAATACC
GCATGATGCCTACGGGCCAAAGAGGGGGACCT
TCGGGCCTCTCGCGTCAGGATATGCCTAGGTGG
GATTAGCTAGTTGGTAGGTAAGGGCTCACCAAG
GCGACGATCCCTAGCTGGTCTGAGAGGATGATC
AGCCACACTGGAACTGAGACACGGTCCAGACT
CCTACGGGAGGCAGCAGTGGGGAATATTGCAC
AATGGGCGCAAGCCTGATGCAGCCATGCCGCGT
GTGTGAAGAAGGCCTTCGGGTTGTAAAGCACTT
TCAGTCGTGAGGAAGGTAGTGTAGTTAATAGCT
GCATTATTTGACGTTAGCGACAGAAGAAGCACC
GGCTAACTCCGTGCCAGCAGCCGCGGTAATAGG
AGGGTGCGAGCGTTAATCGGAATTACTGGGCGT
AAAGCGCATGCAGGTGGTTTGTTAAGTCAGATG
TAAAGCCCGGGGCTCAACCTCGGAATTGCATTT
GAAACTGGCAGACTAGAGTACTGTAGAGGGGG
GTAGATTTCAGGTGTAGCGGTGAAATGCGTAGA
GATCTGAAGGAATACCGGTGGCGAAGGCGGCC
CCTGGACAGATACTGACACTCAGATGCGAAAG
CGTGGGGAGCAAACAGGATTAGATACCCTGGT
AGTCCACGCCGTAAACGATGTCTACTTGGAGGT
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TGTGGCCTTGAGCCGTGGCTTTCGGAGCTAACG
CGTTAAGTAGACCGCCTGGGGAGTACGGTCGCA
AGATTAAAACTCAAATGAATTGACGGGGGCCC
GCACAAGCGGTGGAGCATGTGGTTTAATTCGAT
GCAACGCGAAGAACCTTACCTACTCTTGACATC
CAGAGAACTTTCCAGAGATGGATTGGTGCCTTC
GGGAACTCTGAGACAGGTGCTGCATGGCTGTCG
TCAGCTCGTGTTGTGAAATGTTGGGTTAAGTCC
CGCAACGAGCGCAACCCTTATCCTTGTTTGCCA
GCGAGTAATGTCGGGAACTCCAGGGAGACTGC
CGGTGATAAACCGGAGGAAGGTGGGGACGACG
TCAAGTCATCATGGCCCTTACGAGTAGGGCTAC
ACACGTACAATGGCGCATACAGAGGGCAGCCA
ACTTGCGAAAGTGAGCGAATCCCAAAAAGTGC
GTCGTAGTCCGGATTGGAGTCTGCAACTCGACT
CCATGAAGTCGGAATCGCTAGTAATCGTGGATC
AGAATGCCACGGTGAATACGTTCCCGGGCCTTG
TACACACCGCCCGTCACACCATGGGAGTGGGCT
GCAAAAGAAGTAGGTAGTTT

T4
(V.parahaemolyticus)

ACGTGTTATCTGAACCTTCGGGGAACGATAACG
GCGTCGAGCGGCGGACGGGTGAGTAATGCCTA
GGAAATTGCCCTGATGTGGGGGATAACCATTGG
AAACGATGGCTAATACCGCATGATGCCTACGGG
CCAAAGAGGGGGACCTTCCGGCCTCTCGCGTCA
GGATATGCCTAGGTGGGATTAGCTAGTTGGTGA
GGTAAGGGCTCACCAAGGCGACGATCCCTAGCT
GGTCTGAGAGGATGATCAGCCACACTGGAACT
GAGACACGGTCCAGACTCCTACGGGAGGCAGC
AGTGGGGAATATTGCACAATGGGCGCAAGCCT
GATGCAGCCATGCCGCGTGTGTGAAGAAGGCCT
TCGGGTTGTAAAGCACTTTCAGTCGTGAGGAAG
GTAGTGTAGTTAATAGCTGCATTATTTGACGTT
AGCGACAGAAGAAGCACCGGCTAACTCCGTGC
CAGCAGCCGCGGTAATACGGAGGGTGCGAGCG
TTAATCGGAATTACTGGGCGTAAAGCGCATGCA
GGTGGTTTGTTAAGTCAGATGTGAAAGCCCGGG
GCTCAACCTCGGAATTGCATTTGAAACTGGCAG
ACTAGAGTACTGTAGAGGGGGGTAGAATTTCA
GGTGTAGCGGTGAAATGCGTAGAGATCTGAAG
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GAATACCGGTGGCGAAGGCGGCCCCCTGGACA
GATACTGACACTCAGATGCGAAAGCGTGGGGA
GCAAACAGGATTAGATACCCTGGTAGTCCACGC
CGTAAACGATGTCTACTTGGAGGTTGTGGCCTT
GAGCCGTGGCTTTCGGAGCTAACGCGTTAAGTA
GACCGCCTGGGGAGTACGGTCGCAAGATTAAA
ACTCAAATGAATTGACGGGGGCCCGCACAAGC
GGTGGAGCATGTGGTTTAATTCGATGCAACGCG
AAGAACCTTACCTACTCTTGACATCCAGAGAAC
TTTCCAGAGATGGATTGGTGCCTTCGGGAACTC
TGAGACAGGTGCTGCATGGCTGTCGTCAGCTCG
TGTTGTGAAATGTTGGGTTAAGTCCCGCAACGA
GCGCAACCCTTATCCTTGTTTGCCAGCGAGTAA
TGTCGGGAACTCCAGGGAGACTGCCGGTGATA
AACCGGAGGAAGGTGGGGACGACGTCAAGTCA
TCATGGCCCTTACGAGTAGGGCTACACACGTGC
TACAATGGCGCATACAGAGGGCAGCCAACTTG
CGAAAGTGAGCGAATCCCAAAAAGTGCGTCGT
AGTCCGGATTGGAGTCTGCAACTCGACTCCATG
AAGTCGGAATCGCTAGTAATCGTGGATCAGAAT
GCCACGGTGAATACGTTCCCGGGCCTTGTACAC
ACCGCCCGTCACACCATGGGAGTGGGCTGCAA
AAGAAGTAGGTAGTTTAACCTTCGGGGGGACG
CTT

ND22

(V. parahaemolyticus)

TGCAGTCGAGCGGAACGAGTTATCTGAACCTTC
GGGGAACGATAACGGCGTCGAGCGGCGGACGG
GTGAGTAATGCCTAGGAAATTGCCCTGATGTGG
GGGATAACCATTGGAAACGATGGCTAATACCG
CATGATGCCTACGGGCCAAAGAGGGGGACCTT
CGGGCCTCTCGCGTCAGGATATGCCTAGGTGGG
ATTAGCTAGTTGGTGAGGTAAGGGCTCACCAAG
GCGACGATCCCTAGCTGGTCTGAGAGGATGATC
AGCCACACTGGAACTGAGACACGGTCCAGACT
CCTACGGGAGGCAGCAGTGGGGAATATTGCAC
AATGGGCGCAAGCCTGATGCAGCCATGCCGCGT
GTGTGAAGAAGGCCTTCGGGTTGTAAAGCACTT
TCAGTCGTGAGGAAGGTAGTGTAGTTAATAGCT
GCATTATTTGACGTTAGCGACAGAAGAAGCACC
GGCTAACTCCGTGCCAGCAGCCGCGGTAATACG




73

GAGGGTGCGAGCGTTAATCGGAATTACTGGGC
GTAAAGCGCATGCAGGTGGTTTGTTAAGTCAGA
TGTGAAAGCCCGGGGCTCAACCTCGGAATTGCA
TTTGAAACTGGCAGACTAGAGTACTGTAGAGGG
GGGTAGAATTTCAGGTGTAGCGGTGAAATGCGT
AGAGATCTGAAGGAATACCGGTGGCGAAGGCG
GCCCCCTGGACAGAATACTGACACTCAGATGCG
AAAGCGTGGGGAGCAAACAGGATTAGATACCC
TGGTAGTCCACGCCGTAAAGGATGTCTACTTGG
AGGTTGTGGCCTTGAGCCGTGGCTTTCGGAGCT
AACGCGTTAAGTAGACCGCCTGGGGAGTACGG
TCGCAAGATTAAAACTCAAATGAATTGACGGG
GGCCCGCACAAGCGGTGGAGCATGTGGTTTAAT
TCGATGCAACGCGAAGAACCTTACCTACTCTTG
ACATCCAGAGAACTTTCCAGAGATGGATTGGTG
CCTTCGGGAACTCTGAGACAGGTGCTGCATGGC
TGTCGTCAGCTCGTGTTGTGAAATGTTGGGTTA
AGTCCCGCAACGAGCGCAACCCTTATCCTTGTT
TGCCAGCGAGTAATGTCGGGAACTCCAGGGAG
ACTGCCGGTGATAAACCGGAGGAAGGTGGGGA
CGACGTCAAGTCATCATGGCCCTTACGAGTAGG
GCTACACACGTGCTACAATGGCGCATACAGAG
GGCAGCCAACTTGCGAAAGTGAGCGAATCCCA
AAAAGTGCGTCGTAGTCCGGATTGGAGTCTGCA
ACTCGACTCCATGAAGTCGGAATCGCTAGTAAT
CGTGGATCAGAATGCCACGGTGAATACGTTCCC
GGGCCTTGTACACACCGCCCGTCACACCATGGG
AGTGGGCTGCAAAAGAAGTAGGTAGTTTAACCT
TCGGGCCC

N3

(V. alginolyticus)

GTGCATTGGCGGCAGCTACACATGCAGTCGAGC
GGAACGAGTTATCTGAACCTTCGGGGAACGATA
ATTCGTCGAGCGGCGGACGGGTGAGTAATGCCT
AGGAAATTGCCCTGATGTGGGGGATAACCATTG
GAAACGATGGCTAATACCGCATGATGCCTACGG
GCCAAAGAGGGGGACCTTCGGGCCTCTCGCGTC
AGGATATGCCTAGGTGGGATTAGCTAGTTGGTG
AGGTAAGGGCTCACCAAGGCGACGATCCCTAG
CTGGTCTGAGAGGATGATCAGCCACACTGGAAC
TGAGACACGGTCCAGACTCCTACGGGAGGCAG
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CAGTGGGGAATATTGCACAATGGGCGCAAGCC
TGATGCAGCCATGCCGCGTGTGTGAAGAAGGCC
TTCGGGTTGTAAAGCACTTTCAGTCGTGAGGAA
GGTAGTGTAGTTAATAGCTGCATTATTTGACGT
TAGCGACAGAAGAAGCACCGGCTAACTCCGTG
CCAGCAGCCGCGGTAATACGGAGGGTGCGAGC
GTTAATCGGAATTACTGGGCGTAAAGCGCATGC
AGGTGGTTTGTTAAGTCAGATGTGAAAGCCCGG
GGCTCAACCTCGGAATAGCATTTGAAACTGGCA
GACTAGAGTACTGTAGAGGGGGGTAGAATTTC
AGGTGTAGCGGTGAAATGCGTAGAGATCTGAA
GGAATACCGGTGGCGAAGGCGGCCCCCTGGAC
AGATACTGACACTCAGATGCGAAAGCGTGGGG
AGCAAACAGGATTAGATACCCTGGTAGTCCACG
CCGTAAACGATGTCTACTTGGAGGTTGTGGCCT
TGAGCCGTGGCTTTCGGAGCTAACGCGTTAAGT
AGACCGCCTGGGGAGTACGGTCGCAAGATTAA
AACTCAAATGAATTGACGGGGGCCCGCACAAG
CGGTGGAGCATGTGGTTTAATTCGATGCAACGC
GAAGAACCTTACCTACTCTTGACATCCAGAGAA
CTTTCCAGAGATGGATTGGTGCCTTCGGGAACT
CTGAGACAGGTGCTGCATGGCTGTCGTCAGCTC
GTGTTGTGAAATGTTGGGTTAAGTCCCGCAACG
AGCGCAACCCTTATCCTTGTTTGCCAGCGAGTA
ATGTCGGGAACTCCAGGGAGACTGCCGGTGAT
AAACCGGAGGAAGGTGGGGACGACGTCAAGTC
ATCATGGCCCTTACGAGTAGGGCTACACACGTG
CTACAATGGCGCATACAGAGGGCGGCCAACTT
GCGAAAGTGAGCGAATCCCAAAAAGTGCGTCG
TAGTCCGGATTGGAGTCTGCAACTCGACTCCAT
GAAGTCGGAATCGCTAGTAATCGTGGATCAGA
ATGCCACGGTGAATACGTTCCCGGGCCTTGTAC
ACACCGCCCGTCACACCATGGGAGTGGGCTGCA
AAAGAAGTAGGTAGTTTAACCTTCGGGGGGAC
GCTACCACTTTGTTCTGAAAA

QN36
(V. alginolyticus)

GCGGGGCGTCAGCTACACATGCAGTCGAGCGG
AACGAGTTATCTGAACCTTCGGGGAATGATAAC
GGCGTCGAGCGGCGGACGGGTGAGTAATGCCT
AGGAAATTGCCCTGATGTGGGGGATAACCATTG
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GAAACGATGGCTAATACCGCGTGATGCCTACGG
GCCAAAGAGGGGGACCTTCGGGCCTCTCGCGTC
AGGATATGCCTAGGTGGGATTAGCTAGTTGGTG
AGGTAAGGGCTCACCAAGGCGACGATCCCTAG
CTGGTCTGAGAGGATGATCAGCCACACTGGAAC
TGAGACACGGTCCAGACTCCTACGGGAGGCAG
CAGTGGGGAATATTGCACAATGGGCGCAAGCC
TGATGCAGCCATGCCGCGTGTGTGAAGAAGGCC
TTCGGGTTGTAAAGCACTTTCAGTCGTGAGGAA
GGTAGTGTAGTTAATAGCTGCATTATTTGACGT
TAGCGACAGAAGAAGCACCGGCTAACTCCGTG
CCAGCAGCCGCGGTAATACGGAGGGTGCGAGC
GTTAATCGGAATTACTGGGCGTAAAGCGCATGC
AGGTGGTTTGTTAAGTCAGATGTGAAAGCCCGG
GGCTCAACCTCGGAATAGCATTTGAAACTGGCA
GACTAGAGTACTGTAGAGGGGGGTAGAATTTC
AGGTGTAGCGGTGAAATGCGTAGAGATCTGAA
GGAATACCGGTGGCGAAGGCGGCCCCCTGGAC
AGATACTGACACTCAGATGCGAAAGCGTGGGG
AGCAAACAGGATTAGATACCCTGGTAGTCCACG
CCGTAAACGATGTCTACTTGGAGGTTGTGGCCT
TGAGCCGTGGCTTTCGGAGCTAACGCGTTAAGT
AGACCGCCTGGGGAGTACGGTCGCAAGATTAA
AACTCAAATGAATTGACGGGGGCCCGCACAAG
CGGTGGAGCATGTGGTTTAATTCGATGCAACGC
GAAGAACCTTACCTACTCTTGACATCCAGAGAA
CTTTCCAGAGATGGATTGGTGCCTTCGGGAACT
CTGAGACAGGTGCTGCATGGCTGTCGTCAGCTC
GTGTTGTGAAATGTTGGGTTAAGTCCCGCAACG
AGCGCAACCCTTATCCTTGTTTGCCAGCGAGTA
ATGTCGGGAACTCCAGGGAGACTGCCGGTGAT
AAACCGGAGGAAGGTGGGGACGACGTCAAGTC
ATCATGGCCCTTACGAGTAGGGCTACACACGTG
CTACAATGGCGCATACAGAGGGCGGCCAACTT
GCGAAAGTGAGCGAATCCCAAAAAGTGCGTCG
TAGTCCGGATTGGAGTCTGCAACTCGACTCCAT
GAAGTCGGAATCGCTAGTAATCGTGGATCAGA
ATGCCACGGTGAATACGTTCCCGGGCCTTGTAC
ACACCGCCCGTCACACCATGGGAGTGGGCTGCA
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AAAGAAGTAGGTAGTTTAACCTTCGGGGGGAC
GCTACCACTTGTGTTACAA

Phu luc 2. Trinh ty gene khang nguyén cila cac chung vi khuan
> V. parahaemolyticus N9 - OmpK

ATGCGTAAATCACTTCTAGCTCTTAGCCTTCTAGCGGCTACATCAGCTCC
AGTATTGGCTGCAGATTACTCTGACGGCGATATCCACAAAAACGATTAC
AAGTGGATGCAATTTAACCTAATGGGTGCATTCAACGAGAAAGGTTATG
CTGAATCTTCTCATGATTACCTAGAGATGGAATTCGGCGGTCGCTCTGGT
ATTTTCGATCTTTACGGTTACGTTGACGTATTCAACCTAGCTTCTGACCC
AGGCAGCGACAAAGCTGGCGGCGAGAAAATCTTCATGAAATTCGCACC
ACGTATGTCTCTAGACGCGCTAACTGGTAAAGACCTATCTTTCGGTCCTG
TTCAAGAGCTATACGTTTCTACTCTAATGGAGTGGGGCGGTAACTCTGA
CGTTAACTCTCAAAAAATCGGTCTAGGTTCTGACGTGATGGTACCTTGGT
TAGGCAAAATCGGCCTAAACCTATACGGTACTTACGATGGCAACAAGAA
AGATTGGAACGGTTTCCAAGTTTCTACTAACTGGTTCAAACCATTCTTCT
TCTTCGAGAACGGTTCATTCATTTCTTACCAAGGTTACATCGATTACCAA
TTCGGTATGGATGACGACAAAGGTAACAAGTTCAACACTACAGCGTCTA
ACGGCGGTGCAATGTTCAACGGTATCTACTGGCACTCTGACCGCTTTGC
AGTTGGTTACGGTCTAAAACTTTACAAAGACGTGTACGGTTTCAAAGAC
GGCGAAGCTCTACCATGGGGTCACAAACCAGAATCTTCTGGTGCTGGTC
ACTACGTAGCAGTAACTTACAAGTTCTAA

>V. parahaemolyticus N9 — OmpU

ATGAAAAAGACTCTAATTGCTCTTTCTGTATCTGCAGCAGCTATGGCAA
CTGGCGTTAACGCAGCTGAACTTTACAACCAAGACGGCACTTCTCTAGA
AATGGGCGGCCGCGCTGAAGCACGTCTATCTATGAAAGATGGCGACGCT
CAAGACAACTCTCGTATCCGTCTAAACTTCCTTGGTACTCAAGCTATCAA
CGACAACCTTTACGGTGTTGGTTTCTGGGAAGGTGAGTTCACTACCAAC
GAACAAGGTGGTGTTGATGGTGACGTAAATAAAGACAGCAGCAACCTA
GACACTCGTTACGCATACGCTGGTCTTGGCGGTGCATGGGGTGAGTTCA
CTTACGGTAAAAACGAAGGTGCACTAGGCGTTATCACTGATTTCACAGA
TATCATGGCTTACCACGGTAACTCAGCAGCTGACAAACTAGCAGTAGCT
GACCGTTCAGACAACATGATGTCTTACAAAGGTCAATTCGAAAACCTAA
GCGTTAAAGCAAGCTACCGTTTCGCAGACCGCAAACTAAACGATGCTGG
TACTGAATACACTGACAACGGTCAAGACGGCTACTCTCTATCTGCAATC
TACGCAGTAGCAGACACAGGTCTTGAGCTAGGTGCTGGTTACGCAGACC
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AAGACGAAGCTAACGAATACATGCTAGCTGCATCTTACACTATGGGTGA
CCTATACTTCGCTGGTATCTTCACTGACGGTGAAAAAGCGAAAACTGAA
GGTGACTACACTGGTTACGAACTAGCTGGTGCTTACACTCTAGGTCAAA
CAGTATTCACAACAACGTACAACAACGCAGAAACTAACAACGAAACTT
CTGCTAACAACTTCGCTGTTGATGCATCTTACTACTTCAAGCCTAACTTC
CGTGGTTACGTTTCATACAACTTCAACCTAATCGACTCTGGCGATAAACT
AGGTAAAGTTGGTGGCAACACTACAGCTTCTAAAGCTGATGCAGAAGAC
GAGCTAGCTCTAGGTCTACGTTACGACTTCTAA

>V. alginolyticus A2 — OmpK

GGATCCATGCGTAAATCACTTTTAGCTCTTAGCCTTCTAGCGGCTACTTC
AGCTCCAGTTATGGCGGCAGATTACTCTGACGGCGATATTCACAAAAAC
GATTACAAGTGGATGCAATTTAACCTAATGGGTGCATTTGACGAACTTC
CAGGTGAGTCTTCACACGACTACCTAGAAATGGAATTCGGCGGCCGCTC
TGGTATCTTCGACCTTTACGGCTACGTTGATGTATTCAACCTAACTTCTG
ATCCAGGTAGCGACAAAGCTGGCGCAGAGAAGATCTTTATGAAATTCGC
TCCACGTATGTCTCTAGATGCGGTAACTGGTAAAGACCTATCTTTCGGTC
CAGTTCAAGAGCTATACGTTGCAACTCTAATCGAGTGGGGTGGTAACTC
TGGTGTTAACTCTCAAAAAATCGGTCTAGGTTCTGACGTAATGGTTCCTT
GGTTTGGTAAAGTTGGTGTTAACCTATACGGCACTTACGACGGCAACAA
AAAGGATTGGAACGGTTTCCAAATCTCGACTAACTGGTTCAAACCATTC
TACTTCTTCGAGAACGGTTCATTCATTTCTTACCAAGGCTACATCGATTA
CCAATTCGGTATGGATGATGCTGCTGGTAACAAGTTTGGTTCAACCGCG
TCAAACGGTGGTGCAATGTTCAACGGTATCTACTGGCACTCAGACCGCT
TCGCAGTGGGTTACGGTCTAAAAGGTTACAAAGACGTGTACGGTATCAA
AGATACTGATGGGTTCAAGTCAACTGGCTTTGGCCACTACCTTGCTGTA
ACTTACAAGTTCTAAAAGCTT

>V. alginolyticus A2 — OmpU

GGATCCATGAAAAAGACTCTAATTGCTCTTTCTGTATCTGCAGCAGCTAT
GGCAACTGGCGTAAACGCAGCTGAACTTTACAACCAAGACGGTACTTCT
CTAGAAATGGGCGGCCGTGCTGAAGCACGTCTATCTATGAAAGATGGCG
ACGCTCAAGACAAATCTCGCATCCGTCTAAACTTCCTTGGTAAACAAGA
AATCAATGACAACCTATACGGTGTTGGTTTCTGGGAAGGTGAATTTGAG
ACTGCTCAAAACGGTACTGTAGACGGCGACGACAAGAGCGATCTAGAA
ACTCGTCTTGCTTACGCTGGTCTTGGCGGTGCTTACGGTGAGTTCGCATA
CGGTAAAACTGAAGGTGCACTAGGCGTTATCACTGACTTCACAGATATC
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ATGGCTTACCACGGTAACTCTGCAGCAGACAAACTAGCTGTATCAGACC
GTACAGACAACATGATGGCTTACAAAGGCCAGTTTGAAAACCTAAGCGT
AAAAGCAAGCTACCGCTTCGCTGATCGTATGGAAAACAAAAACACTGGT
GAGTACTACGACAACAAACAAGACGGTTACTCTCTATCTGCAATCTACG
CTCTAGCTGACACTGGTCTTGAGCTAGGTGCTGGTTACGCAGATCAAGA
CAAAGCTAACGAGTACATGCTAGCTGCATCTTACACAATGTCTGATCTTT
ACTTCGCTGGTGTATTCACTGACGGCGAGAAAATGGAAGATTCAAACAA
CAGTAACACAGTTGATTACACTGGTTACGAGCTAGCGGGTGCTTACACT
CTAGGCCAAACAGTATTTACAACATCATACAACAATGCAGAAACTAACA
ACGAAACTTCTGCAAACAACTTCGCTGTTGATGCTTCTTACTACTTCAAG
CCTAACTTCCGTGGTTACATTTCTTACAACTTCAACCTGATTGATGCAGG
TGACAAGTTTGGTTCAACTGACACTAGCAAAACAGTTGCAACTAAGATC
GATGCTGAAGACGAGCTAGCTCTAGGTCTACGTTACGACTTCTAAAAGC
1T

Phu luc 3. Két qua so sanh trinh ty gene OmpK va OmpU cua ching V.
alginolyticus A2 va V. parahaemolyticus trén cong cu BLAST
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Vibrio alginolyticus strain TrGY020402 outer membrane protein K (ompK) gene, complete cds
Sequence 1D: GU318325.1 Length: 798 Number of Matches: 1

Range 1: 3 to 790 GenBank Graphics

Score Expect Izentities Gaps Strand
1445 bits(782) 0.0 756/788(53%) 0/788(0%) Plus/Plus
Query 4 AGCTCTTAGCCTTCTAGCGGCTACTTCAGCTCCAGTTATAGLGAE A3
, ||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
shjct 3 TCTTAGCCTTCTAGCOGCTACTTCAGCTCCAGTTATAGIGAL &2

Query B4  AGATTACTCTGACGGRCOATATTCACAAAAACGATTACAAGTGGATGCAATTTAACCTAAT 123

Shijct 83 ARATTACTCTRACGECGATATTCACAAAAACGATTACAARTAGATACAATTTAACCTAAT 122

Query 124 GGETGCATTTGACGAACTTCCAGGRTGAGTCTTCACACGACTACCTAGAAATGRAATTLGE 183

Shjct 123 GEETGCATTTRACGARCTTCCAGATRAGTCTTCACACGACTACCTAGAAATGRAATTCAE 182

Query 134 CGECCGCTCTGATATCTTCGACCTTTACGGCTACGTTGATATATTCAACCTAACTTCTGA 243

Sbjct 183 CGGCCGCTCTRATATCTTCGACCTTTACGRCTACGTTGATATATTCAACCTAACTTCTAA 242

Query 244 AARGCTEOCECAGAGAAGATCTTTATGAAATTCGCTCCACGTATGTC 263

sbjct 243 CTRECACAGAGARGATCTTTATGAAATTCGCTCCACGTATATC 362

Query 324 TCTAGATGCGETAACTGGTAAARACCTATCTTTCGRTCCAGTTCAAGAGCTATACGTTGE 263

sbict 383 TCTAGATGOGETAALTGETAAAGACCTATCTTTCORTCCAGTTCAAGAGCTATACGTTAL 3&2

Query 384 AACTCTCARAAAATCGGTCTAGETTC 423
. ||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
shict 363 TTAACTCTCAAARAATCGRTCTAGGTTC 422
Query 424 GGTAAAGTTGGTGTTAACCTATACGGCACTTACGACGG 483
_ ||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
sbjct 423 TGGTGTTAACCTATACGGCACTTACGACRG 482
Query 484 AAAGGATTGGAACGGTTTCCARATCTCGACTAACTGGTTCAAACCATTCTACTT 543

Shijct 483 CAACAAAAAGEATTEGAACGATTTCCAAATCTCRACTAACTAGTTCARACCATTCTACTT 542

Query 543 C(TTCGAGAACGGTTCATTCATTTCTTACCAAGGCTACATCGATTACCAATTCGATATRGA 663

Shjct 543 CTTCGARAACRGTTCATTCATTTCTTACCAAGGCTACATCGATTACCAATTCAGTATGRE A2

Query &84 TGATGLTGLTGATAACAAGTTTGGTTCAACCGCATCAAACGRTGATGCAATATTCAACGE 663

Shjct #83 TEATGATGITRGTAACAAGTTTEATTCAACCECATCAAACGATEGTACAATETTCAACGE 6AR2

Query B84 TATCTACTGGCACTCAGACCGCTTCGLAGTGRATTACGGTCTAAAAGGTTACAAAGACGT 723

Sbjct 883 TATCTACTGRCACTCAGACCGITTCGCAGTRRRTTACGRTCTAAAAGETTACAAAGACAT TI2

Query 724 TRATGGETTCAAGTCAACTGGCTTTGRCCACTACCTTGLTGT V&3

sbjct 723 GEETTCAAGTCAACTRGCTTTGRCCACTACCTTRLTAT 782

Query 784 AACTTACA 791

sbijct 783 AACTTACA 738
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Vibrio alginolyticus OmpU gene, complete cds
Sequence ID: EJ176404.1 Length: 1023 Number of Matches: 1

Range 1: 4 to 1016 GenBank Graphics

Soore Expect Identities Gaps Strand
1864 bits({1010) 0.0 1012/1013{95%) 0f1013(0%) Flus/Flus
Query 3 AAAAAGACTCTAATTACTCTTTCTETATCTGCAGCAGCTATGECAACTERCGTARACGCA B2
CTVERECERTETER e e e e e e e e e e e e e
sbjct =4 AAAAARACTCTAATTACTCTTTCTETATCTGCAGCAGCTATGECAACTEREGTARACGCA 63
Query &3 GCTGAACT T TACAACCAAGACGRTACTTCTCTAGARATGRGCERCCGTECTRAAGCACGT 122
_ CTLERELEET LR Er L e L e e L e el
Sbjct &4 GAACTTTACAACCAAGACGATACTTCTCTAGAAATGRGCGECCGTRCTRAAGCACGT 123
Query 123 CTATCTATGAAAGATOGCGACGCTCAAGACAAATCTCGCATCCGTCTARACTTCCOTTGGT 182
_ TTELLERE P EL e L e e e e L L et
Sbjct 124 CTATCTATGAAAGATAGCGACGCTCAAGACAAATCTCGCATCCGTCTARACTTCCOTTGGT 183
Query 183 AAACAAGARATCAATRACAACCTATACGGTGTTEETTTCTRREAAGGTRAATTTGAGALT 242
_ [TVERECERT LR e e e e e e e e e e e e e e
Sbjct 184  ARACAAGASATCAATGACAACCTATACGRTETTERTTTCTAGRAAGGTEAATTTRAGALT 243
Query 243 GCTCAAAACGETACTETAGACGECGACGACAAGAGCGATCTAGAAACTCGTCTTGLTTAL 382
_ LTLEREPERE LR L e e e e e L ey
Sbjct 244 GCTCAAAACGGTACTATAGACGGCGACGACAAGAGCGATCTAGAAACTCATCTTECTTAL 223
Query 383 CACTAGGC 362
_ IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
Sbjct zes GCACTAGGC 363
Query 363 GTTATCACTRACTTCACAGATATCATEGCTTACCACGGTAACTCTGCAGCAGACARACTA 422
_ LLLELEELEEEEER et e e e ee e e e e e e e e
Sbjct 3282 GTTATCACTRACTTCACAGATATCATEGLTTACCACGRTAACTCTGLAGCAGACARACTA 423
Query 423 GCTATATCAGACCGTACAGACAACATEATGGECTTACAAAGRCCAGTTTGAARACCTAAGD 482
_ LLEELETDEEETEE e e e e ee e e e e e e e r
Sbjct 224 GCTGTATCAGACCGTACAGACAACATEATGECTTACAAAGEICAGTTTGAAAACCTAARLD 483
Query 483 GTAAAAGCAAGCTACCGCTTCGCTEATCGTATARAAAACAAAAACACTEATRAGTACTAL 542
_ LLLEEETDEET TR Ee e e e e e e e e e e e e e e
Sbjct 24824 GTAAAAGCAAGLTACCECTTLECTEATCRTATORAAAACAAAAACACTERTRAGTACTAL S43
Query 543 GACAACAAACAAGACGETTACTCTCTATCTGCAATCTACGCTCTAGCTRGACACTGRETCTT 682
_ IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
Sbjct GSaa CAACAAACAAGACGETTACTCTCTATCTGCAATCTACGCTCTAGCTRACACTGRETCTT 683
Query &e3 CECAGATCAAGACAAAGITAACGAGTACATGCTAGCTGCATCT 662
_ IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
Sbjct &8s GCTGETTACGCAGATCAAGACAAAGITAACGAGTACATGCTAGCTGCATCT 663
Query &e&3 TACACAATETCTGATCTTTACTTCGCTAGGTGTATTCACTRACGECGAGAAAATEGAAGAT 722
_ CTVERECERTCLERE L e e e e e e e e e e e e e
Sbjct &&4 TACACAATETCTGATCTTTACTTCGCTAGGTGTATTCACTRACGRCGAGAAAATEGAAGAT 723
Query 723 TCAAACAACAGTAACACAGTTGATTACACTGATTACGAGCTAGCGGGTRCTTACACTCTA 782
_ TVETLPEETLER L L e e e e e e et
Sbjct 724 TCAAACAACAGTAACACARTTGATTACACTGATTACGAGCTAGCGGGTRITTACACTCTA 783
Query 7E3 GRCCAARACAGTATTTACAACATCATACAACAATGCAGAAACTAACAACGARACTTCTGCA 542
_ CTLEREERT LR e et e e e e LE e e ey 1l
Sbjct 784  GOECCAAACAGTATTTACAACATCATACAACAATACAGAAACTAACAACGAAACTTCTACA 343
Query 243 AACAACTTCECTGTTGATGCTTCTTACTACTTCAAGCCTAALTTCOGTGRTTACATTTLT 282
_ IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
Sbjct 242 AACTTCRCTGTTEATGCTTCTTACTACTTCAAGCCTAACTTCCGTEATTACATTTLT 283
Query 983 TTCAACCTRATTGATECAGETGACAAGTTTGATTCAACTRACACTAGCAARACA 962
_ CTLETLEEE LR L e e e e e Ce e L e et
Sbjct ges AACTTCAACCTRATTGATGCAGETOACAAGTTTAGTTCAACTGACACTAGCAARACA 963
Query 9e3 GTTGCAACTAAGATCOATECTGAAGACGAGCTAGCTCTAGGTCTACGTTACEA 1815
_ LLEELEPLEETTERT e Ee e e ee e e e e e e
Sbjct 984  GTTGCAACTAAGATCGATGCTEAAGACGAGCTAGCTCTAGGTCTACETTALEA 181&
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Vibrio parahaemolyticus strain 4L outer membrane protein U gene, complete cds
Sequence ID: JN566046.1 Length: 1017 HNumber of Matches: 1

Range 1: 1 to 1008 GenBank Graphics

Score Expect Identities Gaps Strand
1818 bits(334) 0.0 1000/1008({5%9% ) 0/1008{0%) Plus/Plus
Query 1 ATGAAAAAGACTCTAATTECTCTTTCTATATCTGCAGLAGCTATEELAACTEELGTTAAL &2
_ 11111 IIIIIIII [LLLLTEEEETEEER R EER e e e e e e et el
sbjct 1 ATGAACA CTCTEATTRCTCTTTCTGTATCTGCAGCAGCTATGOCAACTEEIGTTAALD &8
Query &1 AACTTTACAACCAAGACGGCACTTCTCTAGAAATGEECGECCGIGETEAAGCA 128
_ IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
sbjct &1 GAACTTTACAACCAAGACGGRCACTTCTCTAGAAATGEECAGCCGIGETEAAGCA 128
Query 121 CATCTATCTATGAAAGATGGLGACGLTCAAGACAACTCTCGTATCCGTCTAAACTTCCTT 188
_ LEELETTERL IR et Ce e e L e e e ee e e rre
sbjct 121 CATCTATCTATGAAAGATGGLGATGCTCAAGACAACTCTCGTATCCGTCTAAACTTCOTT 188

Query 181 GETACTCAAGCTATCAACGACAACCTTTACGATGT TGGTTTLTRREAAGGTGAGTTCALT 248

sbjct 131 GETACTCAAGCTATCAACGACAACCTTTACGATGTTGGTTTLTAGAAGATEAGTTCALT 248
Query 241 ACCAACOAACAAGGTOETATTEATOGTGACGTAAATAAAGACAGCAGCAACCTAGACALT 388
Sbict 201 ALAMGAMAGCTOOTATTATGRGOALTAATAAGAEAGAGLAMLTAGACALT 300
Query 381 CETTACGCATA A4 ZgR
sbjct 381 CETTACGCATA A4 ZgR
Query 361 GATGCACTAGGCGTTATCACTGATTTCACAGATATCATGACTTACCACGOGTAACTCAGCA 428
sbjct 361 GETGCACTAGGCGTTATCACTGATTTCACAGATATCATGACTTACCACGATAACTCAGCA 428
Query 421 GLTEACAAACTAGCAGTAGCTEACCGTTCAGACAACATGATETCTTACALRAGATCAATTC 488

Ssbjct 421 GLTEACAAACTAGCAGTAGCTGACCGTTCAGACAACATGATGTCTTACAAAGGTCAATTC 488

Query 4Bl AMGCETTAAAGCAAGCTACCGTTTCG

CAGACC
_ ||||||||||||||||||||||||||||||||||||||||
sbjct 481 CCTAAGCGTTAAAGCAAGC TACCGTTTCGLAGACT

GCA
[11
GCA

GG
||
TGG

AACTAAACGATGCTGGT
[LLRETTEITELTT
AACTAAACGATGCTGGET
Query 541  ACTGAATACACTGACAACGGETCAAGACGGCTACTCTCTATCTGCAATCTACGCAGTAGCA 68@

sbjct 541 ACTEAATACACTGACAACGATCAAGACORLTACTCTCTATCTEGCAATCTACGCAGTAGLA 629

Query &8l GACACAGGTCTTGAGCTAGGTECTGETTACGCAGACCAAGACGAAGCTAACGAATACATGE 568

sbjct &81 GACACAGGTCTTGAGCTAGGTECTGETTACGCAGACCAAGACGAAGCTAACGAATACATE 568

Query 661 CTAGCTGCATCTTACACTATGGETGACCTATACTTCGCTGGTATCTTCACTGACGGTGAA 728
. LELEVTETEEEEET R e e e e e e e e e e er e e e e
shict 661  TTAGCTGCATCTTACACTATGGGTGACCTATACTTCGCTGGTATCTTCACTGACGGTGAA 728
Query 721  AAAGCGAAAACTGAAGGTGACTACACTGGTTACGAACTAGCTGGTGLTTACACTCTAGGT 788
_ LEPERDLETEL R e et e L e e e e e e e e e el
sbjct 721  AAAGCGEAAAACTGAAGGTGACTACACTGGTTACGAACTAGCTGGTGCTTACACTCTAGGT 788
Query 781 CAAACAGTATTCACAACAACGTACAACAACGCAGAAACTAACAACGAAACTTCTGCTAAC 848
_ LEPERTLETEEEE e L e e e e e e e e e e
sbjct 781  CAAACAGTATTCACAACAACGTACAACAACGCAGAAACTAACAACGAAACTTCTGCTAAC 848

Query 841 AACTTCOCTATTOATGCATCTTACTACTTCAAGLCTAACTTLCGTEETTACGTTTCATAL 928

sbjct 841 AACTTTGCTETTGATGCATCTTACTACTTCAAGCCTAACTTCCGTGGTTGOGTTTCATAL 288

Query 98l AACTTCAACCTAATCGACTCTEECGATAAACTAGETAAAGT TEETGGCAACACTACAGLT 268

sbjct 9281 AACTTCAACCTAATCGACTCTEECGATAAAL TAGETAAAGTTEETGECAACACTACAGCA 268

Query 961 GCTGEA

T
_ ||||||||||||
shict 961 AAAGCTGAT

AAGACGAGCTAGCTCTAGGTCTACGTTACGAC 1288

CAG
CLELETTEELLERT LR EE et ry
CAG

AAGACGAGCTAGCTCTAGGTCTACGTTACGAL 1888

G
|

G
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Vibrio parahaemolyticus strain 054 outer membrane protein K (ompK) gene, complete cds
Sequence ID: HQ157203.1 Length: 819 Mumber of Matches: 1

Range 1: 1 to 819 GenBank Graphics

Score Expect Identities Gaps Strand
1456 bits(810) 0.0 B16/815(99%} 0/819(0%) Plus/Plus
Query 1 ATGCATAAATCACTTCTAGCTCTTAGCCTTCTAGCGRCTACATCAGCTCCAGTATTERET &8

_ FLLLEREEEETPEE DECEEEREEE e EE e e e et e e e eer i eney|
Sbjct 1 ATGCGTAAATCACTTTTAGCTCTTAGCCTTCTAGCGRCTACATCAGCTCCAGTATTERET &8

Query &1 GLAGATTACTCTGACGGLGATATCCACAAARACGATTACAAGTGRATGCAATTTAACCTA 128

Sbjct &1 GLAGATTACTCTGACGGLGATATCCACAAARACGATTACAAGTGRATGCAATTTAACCTA 128

Query 121 ATGGEGTECATTCAALGAGAAAGGTTATOCTGAATCTTCTCATGATTACCTAGAGATEEAA 158

sbjct 121 ATGGEGTECATTCAACGAGAAAGETTATGCTGAATCTTCTCATEATTACCTAGAGATEEAA 188

Query 181 TTCGGCGGTCGCTCTEETATTTTCGATCTTTACGGTTACGTTGACGTATTCAACCTAGCT 248
_ EULTRETTEEREEER e Ee et e e er e e P e e e e ety
Sbijct 181 TTCGGCGETCRCTCTGGTATTTTCGATCTTTACGGTTACGTTGACGTATTCAACCTAGLT 248
Query 241 TCTGACCCAGGCAGCEACAAAGCTGGCGEGCGAGAAAATCTTCATGAMATTCGCACCACET 288
_ EULEELTEEREEELE e e e L e e L e e e e e ety
shbict 241 TCTGACCCAGGRCAGLGACAAAGCTGGLGGCGAGAAAATCTTCATGAMATTCGCACCACGT 308
Query 381 TAGACGLGCTAACTGETAAAGACCTATCTTTCGGTCCTGTTCAAGAGCTATAC 368
_ ||||||||| LELLEELLEEE LR PR EEE L e e L e e
shict 381 TCTAGACGLGCTAACTGETAAAGACCTATCTTTCGETCCTGTTCAAGAGCTATAL 258

Query 38l GTTTCTACTCTAATGGAGTEAGGECAGTAACTCTGACGTTAACTCTCAAAAAATCGGTCTA 428

Sbjct 381 GTTTCTACTCTAATGEAGTEGGECOGTAACTCTGACGTTAACTCITCAARAAATCGETCTA 428

Query  £21 GETTCTGACGTGATGLTACCTTGATTAGGCAAAATCGGICTAAACCTATACGGTALTTAL 482

Sbjct 421 GETTCTGACGTGATGETACCTTEATTAGGLAAAATCGGLCTARACCTATACGAETACTTAL 458

Query 481 GATGGCAACAAGAAAGATTGGAACGGTTTCCAAGTTTCTACTAACTGGTTCAAACCATTC 548
_ EELLEREEEETEEEE Tt e e e e eer e e e e e e e eyl

Sbjct 481 GATGGCAACAAGAAAGATTGGAACGGTTTCCAAGTTTCTACTAACTGGTTCAAACCATTC 548

Query 541 TTCTTCTTCGAGAACGGTTCATTCATTTCTTACCAAGGTTACATCGATTACCAATTCGGT 688

Sbjct 541 TTCTTCTTCGAGAACGARTTCATTCATTTCTTACCAAGGTTACATCGATTACCAATTCEET &68

Query 821 ATGGATGACGACAAAGGTAACAAGTTC AGCGTCTAACGGLGGTGCAATGTTL 668

AMCACTAC
ELLERELEETEe e e ee e e ee e L e e e e e ey eert ey ) g
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Sbjct 881 ATEEATGACGACAAAGGETAACAAGTTC AGCATCTAACGECGATECAATETTL 662

Query 861 TACGGTCTAAAACTTTACAAA 728
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sbjct 661 TACGGTCTAAAACTTTACARA 728
Query 721 GACGTGTACGETTTCAAAGACGGCGAAGCTCTACCATGGEETCACAAACCAGAATCTTCT 738
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Shbjct 721 GACGTGTACGGTTTCAAAGACGGCGAAGCTCTACCATGGGGTCACAAACCAGAATCTTCT 738
Query 781 GGTGCTGGTCACTACGTAGCAGTAACTTACAAGTTCTAA 8189
_ FULLE CEEELERE e e e e e
sbjct 781 GGTGCATGTCACTACGTAGCAGTAACTTACAAGTTCTAA 819



