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LOI CAM DOAN

T6i xin cam doan dé tai “Nghién ciru phin 14p va danh gia khi ning
 ly gidi vi khuin Vibrio spp. giy bénh trén tom cia thuc khuén thé thu
thép tai tinh Quédng Ninh” trong ludn vin nay la cong trinh nghién ctu truc
tiép ctia t6i duoc thuc hién dudi sy huéng dan cta TS. Quiach Ngoc Ting.
Chinh vi vay, cac két qua nghién ciru ddm béo trung thyuc va khach quan nhat.
Pdng thoi, két qua nay chua timg xuat hién trong bét ctr mot nghién clru ndo.
Cac sb lidu, két qua néu trong ludn vin 1 trung thuc néu sai t6i hoan chiu

trach nhiém.
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LOT CAM ON

Pé hoan thanh ludn vin nay, t6i xin chan thanh cam on TS. Quéch
Ngoc Tung, 1a nguoi thiy d4 truc tiép hudng dan, dinh huéng nghién ciru va
tan tinh chi bao tdi trong sudt thoi gian thue hién dé tai tai Trung tim Gibng
va Béo tdn nguf":rn gen Vi sinh vat, Vién Cong nghé sinh hoc, Vién Han lam
Khoa hoc va Céng nghé Viét Nam. Béng thoi, luan van duoc thuc hién nho
str hé tro kinh phi mot ph?m cua hoc béng sau Tién s cép bé1 Quf Dbi méi
sang tao Vingroup, Vién Nghién ctu Dit lieu 16n, ma s6 VINTF.2023.STS.78
cho TS. Quéach Ngoc Tung.

Téi xin chén thanh cdm on ldnh dao ciing nhu toan bd nhan vién trong
Céng ty C6 phin cong nghé thily san AVITECH da tao didu kién va giap do
to1 trong sudt qué trinh hoc tép va lam viéc. Déng thoi, ludn van duoc thuc
hién nho su hd tro kinh phi cia Coéng ty Cb phin cong nghé thiy sin
AVITECH.

Téi xin giri 161 cam on dén cac can bd nghién clru tai Trung tam Gibng
va Béo ton ngudn gen Vi sinh vt dd tan tinh chi bao va truyén dat nhidu kinh
nghiém thue tién quy gid trong hoat dong nghién ctru khoa hoc.

T6i xin giri 101 cam on tGi Ban giam dbe, céc thay, cb gido thudc Khoa
Coéng nghé sinh hoc, Phong Pao tao, Quan 1y Khoa hoc va Hop tac qudc té
ctia Hoc vién Khoa hoc va Cong nghé - Vién Han [&m Khoa hoc va Cong
nghé Viét Nam d3 tan tinh truyén dat nhiing kién thirc chuyén nganh quy bau
cling nhu tao moi didu kién thudn loi nhat cho t6i trong subt qua trinh hoc tép.

Cuébi cing, tdi xin bay to long biét on dén gia dinh va tit ca ban bé da

ludn dong vién va tao moi dicu kién cho t6i dé dat dugc ket qua nay.

Tée gia luin vin

Ngo Thi Huyén Trang



MUC LUC

DANH MUC TU VIET TAT . ooieiteteeeeeeeeeeeeeseeeeeeeeeseees s s es e ssensesens i
DANH MUC CAC BANG . ...cititoteeeeteeeeeeeeeeteeeeer et e st enes e sees s seand i
DANH MUC CAC HINH VE, DO THI .....ovoieeeeeeeeeeeeeeeeeeee e, iii
MO DAU ..ottt ettt ettt et ettt ettt e e ereneeeend 1
Chuong 1. TONG QUAN NGHIEN CUU ..o, 3
1.1. Tinh hinh dich bénh va cac tac nhan gay bénh vibriosis trén tom............. 3
1.1.1. Tinh hinh dich bénh trén tom nudc 1o........ooeeeviiieiii e, 3
1.1.2. Cac bénh vibriosis dién hinh trén tom NUGC 10 ..vevvvveeeeeeeeeeeeeeeeeeens 4
1.1.3. Bic diém phan loai va hinh théi ctia vi khuan ViDFiO........co.ccvveevernnne. 5
1.1.4. Cac bién phap phong va tri bénh gay bdi VIDrio spp......ccceeveeveeiieinnen, 7
1.2. Tong quan vé thue KNUAN the ...........co.ovvivieieeeeeeeeee e, 8
1.2.1. Lich st nghién ciru va nhiing tmg dung cta thuc khuan thé................... 8
1.2.2. Bic diém hinh thai va phan loai thyce khudn thé.........ccoevvvevvveeirene, 9
1.2.3. Qua trinh xAm nhiém cua thyc khuén thé trong té bao ky chil............. 11

1.3. Nghién ctru thuc khuan thé trong phong trir bénh gay bai Vibrio spp. ... 13

1.4. Mot s6 yéu té anh huong dén kha nang 1ay nhiém cua thuc khuan thé trén

KY CRTL e e 14
1.5. Tinh hinh nghi€n clru trong NUGC. .......cocvveiiiiii e 16
Chuong 2. POI TUGNG VA PHUONG PHAP NGHIEN CUU. .................. 17
2.1. DOi trong NEMIEN CUUL.....veveeeeeeee et 17
2.1.1. Ngudn mau phan 14D TKT ....coveieeieceeeeeeeeeeeeesssees s 17
2.1.2. HOA ChAL.....eoeevcireeeeeieree et 17
2.1.3. Trang thiét bi, dUNE CU ....o.oveeveeeeeeeeeeeeeeeeee e 17
2.1.4. MO1 trurong va dung MOT .......covveeiieeiiee e 17
2.2. Phuong phap nghi€n CUU.........cooiiviiiiiii i 18
2.2.1. Phuong phap phan 1ap vi khuan VIibrio spp......ccc.ccceeevrevveeieeiensnnnan, 18
2.2.2. Phuong phép dinh danh vi khuan Vibrio Spp.......c..ccceeemevsvenvinvenriennns 18
2.2.3. Phuong phap phan 1ap va tinh sach thuc khun thé...........c.coevvevenen, 19
2.2.4. Quan sat hinh thai thuc Khuan thé...........oco.oooeeeeieeeeeee e 20
2.2.5. Xac dinh ty 1¢ 1ay nhiém ctia thuc Khuadn thé..........cccooevveveveesveiinnnane, 20
2.2.6. Panh gia kha ning e ché vi khuan caa thuc khuan thé C1 in vitro .... 21
2.2.7. Xay dung dudng cong sinh truéng cta thuc khuan thé........................ 21

2.2.8. Nghién ctru cc diéu kién anh huong dén su on dinh ciia TKT............ 21



2.2.9. Phurong phap XU 1§ SO LU ....c.oveeeeeeeceeeeeeeeeeeeee et 22

Chuong 3. KET QUA VA THAO LUAN ......coooiiieieeeeeeeeeeeeee e, 23
3.1. Phan 1ap va dinh danh cac ching Vibrio spp. tir mau tém bénh va nuéc ao
Q1o (0] 1 TR 23
3.1.1. Phan lap Vibrio spp. tir cac mau nhiém bénh hoai tir gan tuy cép tinh. 23
3.1.2. Phan loai cac chling VIDIIO .......oooviiieiiiiece e, 25
3.2. Phan 1ap va sang loc thyc khuan thé c6 kha nang ly giai Vibrio spp....... 31
3.2.1. Phan lap va tinh sach thuc khuan thé c6 kha nang ly giai Vibrio spp. . 31
3.2.2. Tuyén chon thyuc khuan thé c6 dic tinh ly giai Vibrio tiém nang......... 33
3.2.3. Nghién ctru dic diém hinh théi cta thuc khuan thé.............ccoceveeeneee, 34
3.3. Panh gia dic tinh ly giai vi khuan Vibrio cua thyc khuan thé C1........... 36
3.3.1. Nghién ctru 4nh huéng cua ti 1& 1y nhiém MOI téi kha ning ly giai cua
thre KNUAN thE CL vttt ettt ettt en et n e enenon 36
3.3.2. Buong cong sinh truong don bac cia TKT C1 ....ocoviviiiiiiiiiiniiieee, 40
3.3.3. Anh hudng cta nhiét d6 t6i sy 6n dinh cua thue khuan thé Cl........... 42
3.3.4. Anh huodng cua pH t6i su On dinh ctia thuc khuan thé Cl.................... 43
KET LUAN VA KIEN NGHL....oooiiieieeeeeeeeeeeeeetete et eneeen e 45
DANH MUC TAI LIEU THAM KHAO .......c.ooiieieeeeeeeeeeeeeeeseeeee e 46

PHU LUC oot eeee e ee e es s s ss e ee e e s s s ee s eeseeene e 53



DANH MUC TU VIET TAT

Tir viét tit

Tén day du

Tén Tiéng Viét

Acute hepatopancreatic

Bénh hoai tir gan tuy Cép

AHPND o .
necrosis disease tinh

bp Base pair q

CFU Colony forming units Egn vi hinh thanh khuan

DNA Deoxyribonucleotide acid

dsDNA Double strand DNA DNA soi doi

sSDNA Single strand DNA DNA soi don

dsRNA Double strand RNA RNA soi doi

sSRNA Single strand RNA RNA soi don

RNA Ri_bosomal ribonucleic
acid

MOl Multiplicity of infection Ty I¢ 1ay nhiém

oD Optical density Mat do quang

PCR Polymerase chain Phan ung chudi Polymerase
reaction

PFU Plague forming units Pon vi hinh thanh vét tan
Sodium chloride, o

SM Magnesium sulphate Bém NaCl-Mgs0,

TEM Transmission electron Kinh hién vi dién tir truyén
microscopy qua

TKT Thyc khuan thé
International Committee Uy ban Qudc té vé Phan

ICTV . .
on Taxonomy of Viruses loai Virus

BAVS Bacterial and Archaeal Tiéu ban Vi khuén va Vi
Viruses Subcommittee khuan c6

ATCC American Type Culture  Bao tang Gidng chuén Vi
Collection sinh vat My

NCBI g?g;g?ﬁ:}ggg?r for Trung tam Thong tin Cong

Information

ngh¢ sinh hoc Qudc gia




DANH MUC CAC BANG

Bang 2.1. Thong tin cac mau duge thu thap tai tinh Quang Ninh.................. 17
Bing 3.1. Panh gia mat do Vibrio tir cic mau thu thap tai tinh Quang Ninh ....

Béng 3.2. Hinh thai cac chung Vibrio spp. dac trung phan lap dugec............. 26
Bang 3.3. Két qua dinh danh trinh tir 16S rRNA cua cac chung vi khuan phan
1ap trén co so dir li€u GenBank (NCBI) ....cocvvviiiiiiiiiiiie e 30
Bang 3.4. Sang loc thuc khuan thé c6 pho ly giai Vibrio ky chu rong........... 34



DANH MUC CAC HINH VE, PO THI

Hinh 1.1. Hinh anh té bao cua mét sé loai Vibrio duoc quan sét bang kinh

NIEN Vi AEBN T EFUYEN QUAL...cveeeeeeeeeeeeeeeeesee ettt sttt 6
Hinh 1.2. Hinh thai mot s6 thue khuan thé theo ICTV ..o.veevvvveeeeeeeeeeeen, 10
Hinh 1.3. Chu trinh tan va tiém tan ctia thuc khuan thé...........oocecvevvveieennnn, 12
Hinh 3.1. Hinh 4nh minh hoa cho qua trinh thu thap mau nudc (A,B) va tdm

bi bénh (C,D) tai Pong Ngti, Tién Yén, Quang Ninh...........ccccevviiiiinnennnen. 23

Hinh 3.2. Hinh anh dia phan 1ap cac chung Vibrio trén moi truong TCBS &
37°C sau 24 gid. Pia phan 14p mau tom Va nudc ao thu nhan tai Pong Ngii,
Tién Yén (A,B) va Tan Lap, PAm Ha (C, D)..oocvevveeeeeeeeeeeeeeee e 24
Hinh 3.3. Hinh thai khuan lac ctia 4 chung Vibrio trén méi trudng TCBS.... 26
Hinh 3.4. Hinh thai khuan lac ctia 3 chung Vibrio trén méi trudng Chromagar

Hinh 3.5. Bién di d san pham PCR khuéch dai gen 16S rRNA trén gel
agarose 1,0%. Chu thich: M, thang DNA chuan (Thermo Scientific)............ 28
Hinh 3.6. Méi quan hé di truyén dua trén trinh ty gen 16S rRNA ciia cac
chang vi khuan phan lap A1.2, A2, D1 va H3 vdi cac chung tham chiéu
CRUAIL. ..ottt e e ee st e e ee st e en s en e e 29
Hinh 3.7. Két qua phéan lap TKT bang phuong phap nho giot trén méi trudng
thach hai 16p ¢ vi khuan V. parahaemolyticus H3 (A) va V. alginolyticus D1

(B) JAM KY CHUL .ottt 32
Hinh 3.8. Hinh anh TKT C1 (A) va TKT C2 (B) da duoc tinh sach véi V.
alginolyticus D1 1am Ky Chll ....ccvvivieiieiic e 33
Hinh 3.9. Hinh thai vét tan trén ky chu V. parahaemolyticus H3 (A) va thuc
khuan thé C1 quan sat bang kinh hién vi dién tir truyén qua (B,C).....ce.cve..... 35
Hinh 3.10. Mat @6 TKT C1 trén chung V. paraheamolyticus H3 ¢ cac gia tri
MOI khéc nhau sau 10 gid 18y nhi@m .........cccocoeueveieieecceiceeeceeeee e 36
Hinh 3.11. Pudng cong sinh truéng biéu dién hoat tinh ly giai ching V.
paraheamolyticus H3 cta thuc khuan thé C1 & cac MOI khac nhau.............. 37
Hinh 3.12. Mat @6 TKT C1 trén ching V. alginolyticus D1 ¢ cac gia tri MOI
khac nhau sau 10 gid 1Ay Nhilm.......ccccoveueiiieieiceecee e 38

Hinh 3.13. Pudng cong sinh trudng biéu dién hoat tinh ly giai ching V.
alginolyticus D1 cta thuc khuan thé C1 & cac MOI khac nhau ..................... 39



Hinh 3.14. Buong cong sinh truéng don bac ciia TKT Cl.....coccevvevevivenennen,
Hinh 3.15. Anh hudng cta nhiét d6 t6i su 6n dinh ciia TKT Cl.....oo..n.e.....
Hinh 3.16. Anh hudng ctia pH t&i sy 6n dinh ctia thuc khuan thé C1 ...........



MO PAU

Dua trén vi tri dia ly va ty nhién wu déi, Viét Nam dang day manh
nganh céng nghiép nudi trong va ché bién thuy san. Kim ngach xuit khau tom
cua Viét Nam da dat 4,3 ty USD nam 2023, tang 13-14% so véi nam 2022,
Dinh hudng dén nim 2025, ché bién xuat khau thuy san tiép tuc 1a dong luc
thuc day phét trién nudi trdng thuy san, khai thac thuy san va mang lai nhiéu
loi ich kinh té nganh, nang cao thu nhap va doi séng lao dong nghé tdm. Tuy
nhién, nganh nudi trong tdm tiép tuc phai hing chiu su xuat hién cua nhiéu
loai dich bénh gay chét hang loat. Trong d6, bénh do vi khuan Vibrio spp. hay
con goi la vibriosis la mot trong nhirng nguyén nhan gay bénh chinh & tom,
wdc tinh gay thiét hai khoang 1 ty USD mdi nam trén toan thé gioi. Tiéu biéu,
bénh hoai tor gan tuy cap tinh (Acute hepatopancreatic necrosis disease,
AHPND) do Vibrio parahaemolyticus va bénh phan trang (White Feces
Disease, WFD) do Vibrio alginolyticus 1a mét trong nhitng bénh nguy hiém
xay ra phd bién va gay thiét hai dbi véi nghé nubi tdm trong nhitng nam gan
day. Str dung khang sinh dé ngin ngira va diéu tri nhiém khuan Vibrio spp. da
duoc 4p dung & nhiéu noi, ddn dén sy xuat hién cac chung khang khang sinh.
Do vay, cac giai phap nudi trong tdm khong st dung khang sinh ma van dam
bao ning suat nudi trong tom di va dang duoc nghién ctu, phat trién trén toan
thé gidi.

Viéc sir dung céc chang vi khuan probiotic c6 kha ning tao ra khang
sinh sinh hoc, canh tranh dinh dudng véi vi khuan gay bénh va nang cao hé
mién dich cua tdm di va dang duoc sir dung. Nhuoce diém cua giai phap nay
la thoi gian phét trién caa vi khuan cham va nhiéu vi khuan probiotic khéng
thé phét trién o diéu kién thuc té. Trudc boi canh do, thuc khuan thé
(bacteriophage) da trd thanh mot giai phap thay thé day hira hen. Nho dic tinh
ly giai té bao vi khuan chu, kha ning phat tan va tinh dc hiéu, thuc khuan thé
duoc sir dung trong phong trir vi khuan Erwinia amylovora trén ciy dao va
Ralstonia solanacearum, Xanthomonas campestris gay bénh héo xanh va dom
trén ca chua. Hon nira, thuc khuan thé ciing duoc ching minh dic hiéu va an
toan trong tc ché vi khuan Vibrio spp. Tuy nhién, chua c6 nhiéu nghién ctu
vé phan lap TKT va danh gia hoat tinh ly giai mot cach hé thdng trén céc
chang Vibrio gay bénh tai cac tinh mién Bic Viét Nam. Chinh vi tiém ning



nghién ciu va tng dung caa thuc khuan thé, dé tai: “Nghién ciru phan 1ap va
danh gia kha ning ly giai vi khuin Vibrio spp. gay bénh trén tém cia
thuc khuan thé thu thép tai tinh Quang Ninh” dugc thuc hién nham tao ra
bo chung giéng va hudng dén muc tiéu san xuat ché pham thuc khuan thé
nham kiém soat cac vi khuan Vibrio gay bénh trén tom.

Muc dich cia dé tai:

Phan 1ap duoc vi khuan Vibrio gdy bénh trén tom va thue khuan thé co
kha nang lay nhiém va ly giai vi khuan Vibrio tir cic miu nudc ao nudi tom
tai tinh Quang Ninh.

Noi dung nghién ciru:

(1) Phan lap va dinh danh cac ching Vibrio spp. tir mau tdm bénh va nudc
ao nuodi tom.
(2) Phén lap va sang loc thuc khuan thé c6 kha ning ly giai cac chung

Vibrio phan l1ap duoc.

(3) Danh gia kha ning ly giai vi khuan Vibrio cua thyc khuan thé duoc

tuyén chon.



Chuong 1. TONG QUAN NGHIEN CUU

1.1. Tinh hinh dich bénh va cac tac nhan gay bénh vibriosis trén tbm
1.1.1. Tinh hinh dich bénh trén tom nwéc lg

Tai Viét Nam, dién tich tha nuéi tém nuéc lg cia 6 thang dau nim
2023 dat 656 nghin ha, tang 6,4% so v&i cung ky ndm 2022, trong d6 tom s
14 605 nghin ha, tom thé chan tring la 51 nghin ha. San luong tom céc loai
nira dau nam 2023 udc tinh dat 467 nghin tan, ting 4,1% so v&i cing ky nim
2022. Trong do, san lugng tom su 119,3 nghin tan, tang 1,2%, tom thé chan
trang 312,5 nghin tan, ting 5,2%. Kim ngach xuét khau tom dat 1,56 ty USD,
chiém 38% tong kim ngach xuat khau thuy san ca nude [1]. Tuy nhién, dién
tich nuoi tom nude lo bi thiét hai 1a gan 21.250 ha tai 22 tinh, thanh phé trong
nam 2023, ting 7,9% so voi cung ky nam trudc. Thiét hai chil yéu duoc ghi
nhan & cac moé hinh nudi tdom quang canh, quang canh cai tién va tom lta, noi
ma ngudn nude dé bi 6 nhidm va chiu nhiéu tac dong ctia con nguoi.

Céc tac nhan giy bénh thuong 13 vi rdt (hoi chimg Taura, vi rit dau
vang), vi khuan (hoi chung chét sém/ bénh hoai tir gan tuy cap tinh, hoi
ching phéat quang, hoi ching phén tring), bao tir (bénh microsporidosis) va
ky sinh tring (bénh mang amip). Thiét hai cha yéu 1a do vi khuan gy bénh
d6m trang, hoai tir gan tuy cép tinh, hoai tir co quan tao méu va co quan biéu
m0 va do than. Cac bénh trén duoc xac dinh va thuéc nhém bénh vibriosis do
vi khuan Vibrio spp. gdy ra. Khong chi tom, bénh nay con giy tir vong hoan
toan cho nudi trong thily san bién va dong vat co vo bi nhidm bénh trong cac
trai gibng va ao nudi thuong pham [2]. Vibriosis 12 bénh giy boi vi khuan
Vibrio parahaemolyticus, V. harveyi, V. anguillarum, V. splendidus va V.
vulnificus [3]. Cubi nim 2019, bénh nay dugc goi 1a “bénh hau 4u trang thiy
tinh” khién ty 18 tom chét hang loat (khoang 90%) trong vong chua ddy 48 gio
bi nhidm bénh tai cac trai san xuét gidng tom & Trung Qudc [4]. Ngoai yéu td
mam bénh, cac yéu & moi trudong nhu thay doi do man, nhiét do va oxy hoa
tan thap trong nudc ao nudi tdom c6 thé khién vi khuan nhan 1én nhanh chong
trong mau tom, tir 46 gy bung phat dich [5].

Bénh vibriosis khong chi gay thiét hai 16n v6i nganh nudi tém thé giéi

ma con gay thiét hai 16n cho nganh nudi tom ¢ Viét Nam. Tom nuoi bi cac



bénh phé bién nhu hoai tir gan tuy cép tinh, bénh phan tréng, bénh hoai tir co
quan tao mau va co quan biéu mo, bénh do vi bao tir tring, hdi chimg phan
tring. Nam 2022, tong dién tich nudi tém bi thiét hai 1 trén 23,4 nghin ha,
tang 15,5% so véi nam 2021. Trong nam 2022, té)ng dién tich tom nudc lo
xéac dinh duoc do dich bénh 14 trén 7,1 nghin ha, chiém 30,4% dién tich tom
bi thiét hai. Theo sb liéu dau nam 2023, ca nude cé trén 1,6 nghin ha tom nuoi
tal 6 tinh b1 thiét hai vo1 téng dién tich xdc dinh dugc bénh la khoang 688 ha,
chiém 42,7% téng dién tich tom thiét hai chu yéu tai tinh Ca Mau, Bac Liéu,
Tra Vinh va cac dia phuong khac.

1.1.2. Céc bénh vibriosis dién hinh trén tom nudéc lo
1.1.2.1. Bénh hoai tir gan tuy cép tinh

Bénh hoai tir gan tuy cap tinh (Acute hepatopancreatic necrosis disease,
AHPND) trudc day goi 1a hdi chig tom chét sém 13 mot bénh nghiém trong
trén tém do V. paraheamolyticus gay ra. AHPND dugc bao céo lan dau tién &
Trung Quédc vao nam 2009, sau d6 dugc bao cédo & cac nudec Chau A khac
(Bangladesh, Trung Qudc, Malaysia, Philippines, Thai Lan va Viét Nam),
Bic My (Mexico va Hoa Ky) va Trung My (Costa Rica) [6]. Bénh AHPND
da duoc T6 chic Thu y Thé gidi liét ké 1a bénh nguy hiém d6i véi tom vao
nam 2017. Bénh gy chét hang loat dén 100% trong vong 30-35 ngay sau khi
tha hau 4u tring vao ao nudi tom, gay thiét hai nghiém trong cho nganh nuoi
trong thily san toan cau trong thap ky qua do bénh 1y dién ra nhanh chéng,
nguyén nhan phtc tap va dic diém lan rong ctia bénh. Ngoai ra, cac chung V.
owensii, V. campbelli, V. harveyi, V. punensis ciing gay ra bénh nay nhung
chiém ¢ mirc thdp. Tac nhan giy bénh duoc xac dinh 1a hai loai doc t6 gidng
Pir l1a PirA va PirB dugc ma hoa boi mot plasmid [7]. Hai loai tdm Penaeus
vannamei va Penaeus monodon da duge chimg minh 14 dé nhiém bénh nay.

Céc dau hiéu 1am sang co thé nhin thdy bao gém chan an, cham 16n, 1o
do, boi 16i that thudng, gan tuy nhot nhat dén trang, duong tiéu hoa rong, vo
mém va cac dom héc t trong gan tuy. Puong tiéu hoa bén trong cta vét chu
(ddc biét la rudt gitra trude, manh trang, da day va gan tuy) bi anh hudng boi
cac chung vi khuan gy bénh, 1am anh hudng dén phan tng phong vé toan
dién [8]. Phan tich md hoc ctia gan tuy cho thay cac té bao biéu mo bi bong

troc, hoai tir biéu md o6ng va tham nhiém t€ bao mau. Cac qua trinh viém va



st hinh thanh hic t6 ctia mo 6ng ciing c¢6 thé dugc quan sat thdy bang phuong
phap chup cit mit cua té bao gan tuy. Su xAm nhap cta Vibrio bat dau trong
da day t6m va sau d6 lan dén vung thuong than noi chit doc duoc giai phong
[9].

1.1.2.2. Bénh phin tring

Bénh phan tring (White feces disease, WFD) thuong duoc phat hién
khi quan sét thiy cac chudi phan mau tring ndi trén mit ao va tom dot ngodt
giam luong an, tdom cham 16n hoac chét néu khong diéu tri kip thoi, gay thiét
hai kinh té 16n cho cac trang trai nudi tdm [10]. Bénh co6 cac biéu hién dic
trung 13 phan 16ng, dudng rudt c6 mau vang nau chuyén dan sang mau tring
sita. Bénh phén trang hién chua rd nguyén nhan thyc sy nhung vi khuan
Vibrio spp. 1a tic nhan thudng gip voi ti 16 nhiém trén 40% trén tom nhiém
bénh phan trang. Truong Minh Ut va cong sy (2021) d3 cam nhiém tém véi
hai t6 hop vi khuan V. alginolyticus, V. cholerae, V. vulnificus va V.
alginolyticus, V. cholerae, V. parahaemolyticus cho thay tom c6 cac dau hiéu
bénh 1y dudng rudt nhu phan long va mau tring sira dic trung twong tu nhu
tom thé chan trang bi bénh phan trang thu tir ao nudi [11]. Khi hé théng mién
dich yéu, tdm ciing bi nhiém ddng vat nguyén sinh gy ra hién tuong vo mau
sam [12]. Bénh nay di duoc bao cdo tir nganh nudi tom st (P. monodon) va
tom thé chan trang (P. vannamei) & mot s6 nudc chau A nhu Thai Lan, Viét
Nam, Trung Quéc, An Do, Indonesia. Quan sat mé rudt cho théy thanh rudt
mong két hop voi sy bong ra ciia cac té bao biéu md rudt va su giam hodc
bién mat cua vi nhung mao. M6 bénh hoc cua tom bi bénh phan tréng cling

cho thdy nhitng ton thuong dang cht ¥ & gan tuy [13].
1.1.3. Pic diém phan loai va hinh thai cia vi khuan Vibrio

Thuat ngir “Vibrio” xuat phat tir tiéng Latin “vibrate” [14]. C4c tai liéu
sém nhat vé mot bénh nhiém tring Vibrio ¢ truéc ky nguyén Kitd giéo trong
thé ky thir 5 trudc Cong nguyén. Bac si Hippocrates dd mo ta bénh nhiém
tring tu mau cap tinh trén bénh nhan Cronon va dit ra gia thuyét rang bénh
nhan da bi nhiém trung Vibrio vulnificus. Nam 1854, Filippo Pacini da phan
lap duoc Vibrio cholerae bang kinh hién vi va dé xuat dich ta 1a mot cian bénh



truyén nhiém [15]. T&i nay, chi Vibrio da dugc phan loai theo hé théng phan
loai qubc té vai sy c6 mit cua 147 loai [16].
¢Gioi Bacteria
eNganh (Phylym) Proteobacteria
o|_6p (Class) Gammaproteobacteria
eBo (Order) Vibrionales
eHo (Family) Vibrionaceae
eChi (Genus) Vibrio

Vé dic diém sinh hoc, vi khuan Vibrio spp. 1a cac té bao Gram am, c6
dang hinh que thang hoic hoi uén cong, c6 kich thuéc 0,3-0,5 pm x 1,4-2,6
um, khéng hinh thanh bao tir. Ching chuyén dong nho mot tiém mao hoac
nhiéu tiém mao manh. Hau hét Vibrio spp. c6 kha nang sinh oxidase va
catalase, dong thoi 1én men glucose ma khong tao ra khi [14]. Cac loai vi
khuan thugc chi Vibrio déu yém khi tly tién, c6 kha nang oxy hoa va 1én men
trong moi truong O/F glucose, khdng co kha ning sinh H,S va man cam véi
vibriostat. Vibrio sinh truéng tét trong diéu kién hiéu khi, phat trién cham ¢
diéu kién ky khi va hiéu khi yéu.

z “3
V. alginolyticus V. paraheamolyticus
Nguaon:Buller, 2004

Hinh 1.1. Hinh anh té bao cia mot s6 loai Vibrio duoc quan séat bang kinh
hién vi dién tt truyén qua

Mai trudng nudi ciy céac loai vi khuan thudc chi Vibrio can mudi NaCl
cho sy tang truong va phat trién. Nong do mudi can thiét trong méi truong
nudi cay 1a 1-2%, & nong do cao (6% tro 18n) Vibrio cd kha ning bi Gc ché.



Chung ciing sinh truéng tét hon trong moi trudng kiém véi pH trong khoang
6,4-9,6, pH ti vu & 8,2 [17]. Cac loai Vibrio cd thé dugc tim thiy trong phan
l6n moi truong bién, tir sdng, cira séng, bién dén ving bién sau. Vibrio 13 vi
khuan dic trung & cac vung nudc bién am, phat trién manh ¢ nhiét do 16-
40°C, t6i wu & 37°C [18]. Pic biét, mat d6 vi khuan ting trong nhiing thang
mua hé khi nhiét ¢ 4m hon va luong mua giam [19]. Chi Vibrio duoc lién
két vai mot loat cac dong vat thay sinh nhu c4, dong vat giap xac va dong vat
than mém [3]. Vibrio ciing c6 mit trong cac ting nudc va tao thanh mot phan
ctia mang sinh hoc trén cac bé mat ngap nudce. Nhitng vi khuan nay cling c6
thé duoc tim thdy & dong vat khoe manh, hé théng nuéi trong thuy san va md
dong vat. Chung thuong khéng gay bénh va tao thanh mot phan cua quan thé
vi sinh vat tu nhién [20].

1.1.4. Cac bién phap phong va tri bénh gay béi Vibrio spp.

Gidng nhu cac dich bénh trén tdm khac, viéc kiém soat va phong ngira
vibriosis doi hoi an toan sinh hoc dé cai thién diéu kién vé sinh trai gidng, st
dung tom gidng chat lugng cao, quan 1y tom b me sach mam bénh va duy tri
méat do tha thich hop [21]. Nhin chung, khéng sinh dugc st dung d¢ dicu tri
cac bénh do vi khuan gay ra nhung viéc lam dung khang sinh bira bai c6 thé
dan dén tinh trang khang thudc ctia vi khuan de doa con nguoi. Vi vay, can c6
nhitng bién phap phong va diéu tri thich hop dé kiém soat bénh do vi khuan,
ngan ngua vi khuan khang thude. Viée phong ngtra va phat hi¢n séom V.
parahaemolyticus ¢ cac trang trai nudi tom c6 thé ngin chin sy xuat hién cta
vibriosis. Mot s6 bién phap sinh hoc ngin ngira va diéu tri bénh vibriosis trén
tom nhu sau [22]:

Probiotic: Cac ché pham chtra té bao vi khuin sdng duoc bd sung
nham cai thién chat luong nudc hodc ngin ngira bénh tat. Cac nghién ctu
trong phong thi nghiém dat dugc nhitng két qua tich cuc nhung thiéu cac thir
nghiém thuc dia ¢ cac trang trai thuong mai. Bacillius spp., Lactobacillius
spp., Pseudomonas spp., vi khuan nitrat hoa va khir nitrat 1a mot s6 ché pham
sinh hoc thuong dugc st dung trong nudi tom [23]. Tuy nhién, tac dong cia
probiotic cham va mot s6 chung vi khuan khong thé phat trién & moi truong

ao nuoi tom ban dia.



Khang sinh tir thao dwoc: Céac loai thio mdc dong vai tro nhu chat
khang sinh dé kiém so4t hodc giam su 1y nhiém ctia mam bénh trong nganh
nudi trong thuy san va ciing 1am ting ty 1& séng sot cua sinh vit trong qua
trinh quan 1y dich bénh bung phat. Phan 16n cac loai thao duoc c6 tac dung
chéng mam bénh, khang sinh dé ting cuong hé théng mién dich cua sinh vat,
ngin ngira bénh tat hodc hinh thanh cac giéng khang bénh trong nudi trong
thuy san [23].

Li¢u phap thuc khuén thé: Bén canh viéc dé st dung, tac dung tuong
d6i nhanh va khong tén kém dé phan lap tir tu nhién, thuc khuan thé (TKT)
khong 1ay nhiém té bao nhan chuan nén khong gy hai truc tiép cho dong vat
nudi, dong vat hoang da hodc con nguoi. Tinh dic hi¢u cao cua cac thuc
khuan thé d6i véi vi khuan muc tiéu, mic du cac thyc khuan thé & bién c6 thé
lay nhiém céc ching khic nhau ciia ciing mot loai vi khuan hodc céac loai co
quan hé ho hang gan. Su sao chép cia thuc khuan thé 1a ty giéi han va phu
thudc vao quan thé vat chil vi khuan nén c6 thé suy giam theo thoi gian [24].
Mot s san pham TKT thuong mai ing dung trong nong nghiép, chan nudi,
thuc pham va y té di duoc FDA phé duyét st dung nhu Biolyse® BP,
AgriPhage™, Ecolicide®, PhageGuard E™, ShigActive™ [25].

1.2. Tong quan vé thuc khuan thé
1.2.1. Lich sir nghién ciru va nhirng ng dung ciia thwe khuan thé

Niam 1896, nha vi khuan hoc ngudi Anh Ernest Hanbury Hankin da
cdng bd nhitng quan sat caa minh trong bién nién sir cua Vién Pasteur, dé 1a
bang chung dau tién vé su hién dién cia TKT trong nudc song An va hoat
tinh khang khuan cua ching. N6 l1a mot tac nhan gidng vi rat véi dac tinh diét
khuan tic thi, nhay cam véi nhiét do, c6 kha niang di qua mang loc vi khuan
va lam giam hiéu gia cta vi khuan V. cholerae trong mdi trudng nudi cay
trong phong thi nghiém [26]. Nam 1915, Frederick Twort d cong bd trén Tap
chi The Lancet vé sy ly giai vi khuan S. aureus, day la 4n pham dau tién vé
TKT. Nam 1917, d’Herelle d4 phan 1ap duge TKT dau tién tir phan caa bénh
nhan mac bénh ly va da phat trién y twong vé “liéu phap TKT” nhu 1a cach sir
dung dé phong ngira vavhoic diéu tri cac bénh truyén nhiém gay bai vi khuan
nhung van hoan toan vo hai di vai té bao cha [27]. TKT duoc sir dung trong



y hoc tir naim 1919, mudi nam truéc khi phat hién ra khang sinh dau tién
pennicillin.

Nam 1923, Vién TKT quéc té duoc thanh 1ap tai Thilisi, Georgia. Tur
nhitng nim 1950 dén nay, TKT dwoc sir dung nhu 13 cac cong cu cho cac
nghién ciu vé sinh hoc phan ti. Nam 1951, TKT A duoc phan lap lan dau
tién. Tir nam 1977 dén nay, cac nghién ctu tap trung vao phan loai TKT.
Nam 2001, Fischetti va cong su da ching minh dugc hoat tinh in vivo cua
TKT lysin. Nam 2006, FDA chép thuan sit dung hdn hop TKT trong thit dn
lién dé ngan chan nhiém Listeria [28]. Tuy nhién, TKT chua dugc nghién cau
va sir dung rong rai do thiéu nhitng thong tin di truyén co ban tir hé gen cua
chang va nhiing canh bao vé sy phat tan ngoai moi trudng.

TKT da duoc ap dung nhu mot phuong phap kiém soat sinh hoc nham
ngin nglra cac bénh hai trén cdy trong gay boi vi khuan nhu Pseudomonas
spp., Xanthomonas spp., Pectobacter spp., Ralstonia spp., Clavibacter
michiganensis va Agrobacteria tumefaciens [29]. Tai Hoa Ky, cac san pham
dugc FDA chap thuan dé s dung trong ndéng nghiép nhu sin pham
AgriPhage di cho thay két qua tich cuc trong viéc kiém soat sinh hoc bénh
d6m tiéu va bénh thdi ca chua [30]. B sung TKT thuong mai ¢ kha nang ly
giai Salmonella, E. coli, S. aureus va C. perfringens vao thirc an chan nuéi
lon gitip ning cao ning suat va stc khoé¢ dudng rudt cua lon [31]. TKT cb
dinh trén mang cellulose dién tich duong hiéu qua trong phong trir vi khuan L.
monocytogenes va E. coli trong thuc pham an lién [32]. Nhimg két qua da
duoc nghién ctru gan day di cho thay tiém ning ctia thuc khuan thé nhu 13 tac
nhan kiém soat sinh hoc va hoan toan cé thé img dung trong linh vyc nong
nghiép, cong nghé thuc pham, y dugc, xir Iy moi truong va chin nudi thuy

san.
1.2.2. Pic diém hinh thai va phan loai thwe khuan thé

TKT thudc dang vi rat ky sinh dic hiéu té bao vi khuan, cé cau tric
gom 16i 1a DNA hoic RNA va duoc bao boc bai vo protein. Vit liéu di truyén
nay dugc dong goi thanh mot vo capsid dinh hinh thanh cac dang khac nhau.
TKT c6 kich thudc trong khoang 24 - 200 nm, vi vay TKT chi quan sat dugc
qua kinh hién vi dién tir truyén qua [33]. TKT ciing nhu cac vi rit khac ¢ dac
tinh ky sinh bat budc, khéng cé kha nang ty sinh san ma phai théng qua té bao
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vat chi dé nhan 1én do TKT khong c6 bo may tong hop niang luong ciing nhu
khéng co6 ribosome dé tong hop protein [34].

Thuc khuan thé dugc phan loai bai Tiéu ban Vi khuan va Vi sinh vat ¢
(Bacterial and Archaeal Viruses Subcommittee, BAVS) thuéc Uy ban Qudc té
vé Phan loai vi rat (International Committee on Taxonomy of Viruses, ICTV)
dwa trén nhiéu dic tinh caa TKT, bao gom thanh phan phan tir cia bo gen
(ss/ds, DNA hoic RNA), hinh thai hoc, cdu trdc cua vo boc va pham vi vat
cha [35]. ICTV di phéan loai TKT gdm 4 bd, 47 ho, 98 phan ho, 1199 chi,
3601 loai (https://ictv.global/taxonomy).

TKT c6 hinh thai nhu dang da dién (Microviridae, Corticoviridae,
Tectiviridae, Leviviridae va Cystoviridae), dang soi (Inoviridae), dang da
hinh hay bét dinh (Plasmaviridae) hoac c6 dudi (Caudovirales) [35]. Phan I6n
cac TKT c6 dudi va bo gen dsDNA (chiém 96%) thudc bo Caudovirales, bao
gém 5 ho: Myoviridae, Siphoviridae, Podoviridae, Ackermannviridae va
Herelleviridae (Hinh 1.2).

ssDNA dsDNA
Microviridae . Q ‘ @ :
Corticoviridae ectivmdao STIV

Podoviridae

Myoviridae
Siphoviridae

OE Guttaviridae ‘Ampullaviridae'

‘Bicaudaviridae'
Fuselloviridae Salterprovirus

ssRNA dsRNA

>

Lipothrixviridae
= o ©

Leviviridae

Inoviridae Rudiviridae Cystoviridae

Nguon: Ackermann, 2009
Hinh 1.2. Hinh thai mét sd thue khuan thé theo ICTV
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Hau hét cac TKT c6 dudi (khoang 75%) c6 cau tric dang da dién 20
mit, c6 kich thude dau véi duong kinh tir 45- 185 nm va khoang 15% c6 cau
trac da dién kéo dai thang hang véi truc cua dudi. Trong dé, ba ho TKT c6
duoi phd bién nhat bao gom:

a) Ho Siphoviridae dudi dai khong co dudi
b) Ho Myoviridae co dudi dai co dudi
¢) Ho Podoviridae dudi ngin

Ngoai ra, cac TKT dang da dién, dang soi va dang bat dinh chiém ti I¢
nho (3,7%) [33]. Vé hinh thai, TKT duoc chia thanh 3 dang chinh, gdm:

- TKT dang da di¢en (Polyhedral phage): Cac TKT khong dudi va duoc
phan loai thanh 10 ho nho nhu Corticoviridae, Tectiviridae, Microviridae, ...

- Thé thuc khudn dang sgi (Filamentous phage): TKT c6 hinh théai dang
soi dai, mong, chira bo gen DNA chudi don hodc dang vong tlly theo tiing ho.
Chung c6 duong kinh khoang 7 nm va chiéu dai tir 800 nm- 4 um. B6 gen cua
chding c6 chiéu dai tir 4 dén 9 kb [36].

- Cdc TKT dang da hinh hay bdt dinh (Pleomorphic phage): Ching c6 bo
gen bao gdom mot phan tir DNA soi ddi siéu xoan, hinh vong, ¢6 kich thudc
khoang 12 kb. Chtng c6 virion da hinh thai v&i duong kinh 50-125 nm [37]

1.2.3. Qua trinh xAm nhiém ciia thuce khuin thé trong té bao ky chi

TKT sinh san bang cach lay nhiém vao té bao chu. Dua vao dic diém ki
sinh, TKT dugc chia lam 2 nhém chinh: TKT doc (virulent phage) khi ki sinh
theo chu trinh sinh tan (lytic cycle) va TKT 6n hoa (temperate phage hay
avirulent phage) khi ki sinh khdng giét té bao ky chu, nhung dudgi nhiing kich
thich tir moi trudng s& chuyén sang chu trinh tan (lytic cycle) va giét té bao ky
chu [34].

Qua trinh xam nhidm bat dau bang sy hap phu cua TKT Ién bé mat té
bao vi khuan béi soi dudi véi mét thu thé chuy@n biét trén bé mat té bao. Sau
d6, TKT dua vat liéu di truyén tir 6ng dudi vao té bao chét caa vat chi. Sau
d6, cac qua trinh tiép theo s& theo mot trong hai chu trinh sau:

1.2.3.1. Chu trinh sinh tan

Bo6 gen cua TKT ngay lap tic diéu chinh phan Ién cac qua trinh trao d6i
chat cua té bao vat cha, vat liéu di truyén cia TKT dugc sao chép va dong
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thoi tong hop cac thanh phan can thiét cho viéc hinh thanh TKT méi. Sau khi
cac thanh phan duoc tich liy day du trong té bao ky chu, céc thanh phan nay
s& tién hanh Iap rap thanh cac TKT truéng thanh. Mang té bao bi ly giai va
giai phong cac TKT thé hé con san sang cho qué trinh xam nhiém tiép theo
[38].

1.2.3.2. Chu trinh tiém tan

B6 gen cia TKT sau dé c6 thé duoc tich hop vao nhidm sic thé cua té
bao vi khuan va duoc sao chép, chuyén giao cho cac té bao vi khuan con chau
ma khong 1am ly giai té bao chu. Bo gen cua vi khuan tich hop duoc goi la
prophage. Cac prophage c6 thé quay tro lai chu trinh sao chép nguyén phan
dan dén su ly giai vat chu dé dap tng véi cac diéu Kién moi truong thay doi
[39].

Axit nucleic cia Cac prophage tich khoi nhiém
thue khudn thé sdc thé cua té bao vi khuin

dwdi cac tin higu tir moi trueong
/ C Nhiéu té bao
o ) OO phan chia
2\ ,/ \ f d
(@4&— e ?Q) Chu trinh O O Chu trinh
sinh tan tiém tan

Ly giai té bao vi khuén, giai
phong cac TKT con
Prophage
/ Hoic \

Lap Tip Axit nuclelc cla TKT ket hctp
v6i nhiém séc thé cua té bao vi
khuan tao thanh prophage

Nguon:Niels va céng sw, 2017
Hinh 1.3. Chu trinh tan va tiém tan cua thuc khuéan thé
1.2.3.3. Mjt s6 chu trinh khdc

Chu trinh gia tiém tan 1a giai doan phat trién bj dinh tré cia mot TKT
trong té bao chu. TKT xam nhap vao té bao nhung khong sao chép trong té
bao va khong tich hop 6n dinh véi bo gen cua vat cha, gitp bao ton bo gen
cua TKT khi té bao chu gap diéu kién phét trién khong thuan loi nhu thiéu
dinh dudng. Khi thay doi cac diéu kién kich thich, TKT thuong di vao chu
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trinh tan hozc tiém tan [40]. Sy xdm nhidm kéo dai 4 dugc mo ta & mot sb
TKT dang soi, TKT duogc phat trién va lién tuc duoc giai phéng thong qua su
bai tiét ma khong 1am mét kha niang séng cua té bao vat chu.

1.3. Nghién ctru thuc khuan thé trong phong trir bénh gay béi Vibrio spp.

TKT thu hat dugc nhiéu sy quan tdm trong nudi trdng thay san nham
kiém soat bénh gay ra boi cac loai vi khuan trong nhitng nam gan day. TKT
dugc sir dung lan dau nhu mot liéu phap kiém soét sinh hoc trong thuy san
boi Wu va cong su [41]. Nhém tac gia da st dung TKT AH1 nham kiém soéat
sinh hoc bénh trén c4 gy ra boi ching A. hydrophila. Két qua cho thdy TKT
kiém soat tot vi khuan gay bénh tai ti & 1ay nhiém (MOI) 12 0,001. Nam 2013,
Higuera va cong su da phan 1ap duoc thuc khuan thé tir cac dong vat vo cang
tai cho trung tam ¢ Santiago c6 kha niang kiém soat V. anguillarum dugc phan
lap tai trang trai nudi ca ¢ Chile, gitp ting ti 18 séng sét cua ca hoi (Salmo
satar) 1én dén 100% & gia tri MOI 1a 1 va 20 [42]. Kalatzis va cong su (2016)
d3 phan 1ap hai chung TKT ¢St2 va ¢Grnl tr mau nudc bd bién phia bac
Crete, Hy Lap c6 kha nang giam mat d6 vi khuan V. alginolyticus trén ca trap
1én dén 93% [43].

Bén canh do, ciing c6 nhiéu nghién ciu vé TKT c6 kha nang nang cao
ti 1¢ séng sot trén tdm. Trén loai tdm Penaeus monodon, cac nghién ciu vi mo
véi au tring bi nhiém V. harveyi cho thay thuc khuan thé 1am ting kha ning
séng sot cua au tring (tang 55%) khi diéu tri bang thuc khuan thé so véi doi
chtng [44]. Nam 2006, nghién ctu cua Vinod va cong su cho thay tdm c6 ty
16 séng cao hon 46% so voi diéu tri bang khang sinh sau khi bi nhiém V.
harveyi tu nhién. Karunasagar va cong su (2007) ciing cho thay ty I& tdm song
sot cao hon 20% khi diéu tri bang TKT so véi nhdm st dung khang sinh,
trong khi d6, Zhang va cong sy (2015) ciing khong tim thay su khac biét
théng ké nao vé ty Ié sdng sot cua hai sdm bi nhiém V. alginolyticus sau khi
diéu tri bang hdn hop thuc khuan thé so véi nhom duge diéu tri bang khang
sinh [44-46]. Nam 2017, Stalin va Srinivasan d& nghién ciru au tring bi nhiém
V. harveyi (10° CFU/mL) cho thay ti I& chét cua au trung giam 43% sau 96
gio khi diéu tri bang thuc khuan thé & 10° pfu/mL so voi déi chiing [47]. Tom
bi nhiém V. paraheamolyticus dugc cho an hdn hop TKT cho ty & séng sot
1én dén 70% sau 144 gio va ti Ié chét 12 20% [48].
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Trén loai tdm thé chan trang (L.vannamei), nghién ctu cta Lomeli-
Ortega va Martinez-Diaz (2014) cho thiy tom dugc diéu tri bénh do V.
paraheamolyticus gy ra bang TKT A3S ¢4 ti 16 song sét 1én dén 75% & MOI
0,1 [49]. Nam 2018, nghién ctru cua Jun va cong sy cho thay ty Ié tir vong
tich lity 1a 50% sau khi cho an thire an dugc bo sung TKT Siphoviridae pVp-1
phan 1ap ¢ nudc ven bién Han Quéc, cao hon gip doi so voi mau ddi chiang
véi ty 16 chét 1a 100% [50]. Nam 2020, Ding va cong su ciing chirng minh
hiéu qua diéu trj tdm gay nhidm V. paraheamolyticus bing TKT PG07 duoc
phan 1ap tai trang trai nudi tdm & Thanh Dao, Trung Quéc khi ti & chét giam
xuéng con 20-50% sau 72 gio [51]. Nhin chung, TKT khéng nhiing cho hiéu
qua tét trong kiém soét nhim bénh trong nudi tréng thay san ma con co hiéu
qua cao hon so véi st dung khang sinh.

1.4. Mot so yéu té anh hwéng dén kha ning lay nhiém cia thuc khuan thé
trén ky chua

Hiéu qua cua viéc tng dung TKT trong viéc chdng lai vi khuan gay
bénh phu thudc vao mot sb yéu té nhu ty 16 TKT/vi khuan, céc yéu tb hoa ly
(pH, nhiét do,...), su trung hoa cua thé thuc khuan hozc kha nang khang lai thé
thuc khuan. Hon nira, két qua in vitro khdng thé duoc &p dung truc tiép vao
thuc nghiém in vivo va két qua in vivo cho mot loai TKT nay ciing khong thé
dugc chuyén sang mot TKT khac [52]. Cac théng sé quan trong anh huong
dén dic tinh 12y nhiém cua TKT bao gdm TKT/vi khuan, nhiét 6 va pH.

Ti 1é TKT/vi khudn

Ti 1é lay nhiém TKT (MOI) la ty Ié cac tac nhan dugc hap phu, gan
hoac lay nhidm véi cac muc tiéu nhay cam. Ty 18 ndy sé& thay d6i theo ham sé
cua sd luong tac nhan 1ay nhiém, tbc do bam dinh cua cac tac nhan do, thoi
gian cho phép dé gan két va s6 lwong muc tiéu dé gan vao [53].

Viéc sir dung TKT kiém soat vi khuan gay bénh di dugc ap dung theo
hai phuong phap khac nhau la phuong phap thu dong va chu dong. Trong
phuong phap thu dong, cac TKT dugc bd sung & mirc di dé dam bao rang tat
ca vi khuan muc tiéu déu bi nhiém bénh va bi tiéu diét trong mot khoang thoi
gian ngan. Thuat ngit MOI chi duoc st dung trong qua trinh 18y nhiém ¢ mai
truong long vai sé lugng té bao chu cao. Trong céc thi nghiém in vitro va in
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vivo trén TKT ly giai vi khuan, gié tri MOI tir 0,01 dén 100 duoc st dung phd
bién [52]. Thong thuong, MOI 1a 100 d& dam bao co du TKT trong mdi
truong. Tuy nhién, khdng phai tat ca cac TKT déu sao chép hoic ton tai theo
cach giong nhau. Vi du, TKT vB_VpaP_GHSM17 phan Iap tir nudc thai cho
hai san c6 ty 18 1ay nhiém cao nhat trén V. paraheamolyticus véi gia tri MOI
1a 0,1 [54]. Tuong tu, V. paraheamolyticus bi ly giai nhanh nhat bai 2 chung
vB_VpS BA3 va vB_VpS CAS8 khi gia tri MOI dat 0,1 duoc st dung [55].
Trai ngugc, TKT Vp22 thuoc ho Podoviridae dac hiéu voi V.
paraheamolyticus khi giéd tri MOI sir dung 1a 0,001, twong tng véi mat do
TKT la 9,52 log PFU/mL [56]. Do vay, can lya chon TKT véi tinh dic hiéu
cao voi vi khuan chu dé dam bao hiéu qua st dung va kinh té.

Anh hwong cua nhiét dé

Nhiét d6 dong mot vai tro quan trong trong sy song sot cia TKT. Toc
d6 phat trién, kha ning t6n tai va kha ning lay nhiém cua TKT déu bj anh
huong boi nhiét do. TKT c6 thé phét trién manh & sudi nuéc néng, moi
truong song khéng phé bién véi nhiét do dao dong tir 40 d¢én 90°C. Hon 75%
thuc khuan thé van ton tai ngay ca sau khi u trén bang & nhiét d6 khoang 0°C
nhung dé& bi anh huong & nhiét do cao hon nhu 68-70%. Thdng sé quan trong
nhat lién quan dén viéc xac dinh hoat dong cua TKT 1a nhiét d6 bao quan.
Trong nghién ctu cta Tan va cong su (2021), TKT Vp21 va Vp22 c6 thé ly
giai V. paraheamolyticus tét & khoang nhiét 6 -20- 60°C trong thoi gian dai,
ti 1& séng s6t hon 95%. TKT Vp21 ly giai tot nhat & 25°C va 50°C cho ti 18
s6ng sot lan luot 1a 100% va 99,27%. Trong khi 6, TKT Vp22 cho hoat tinh
ly giai tot nhat ¢ 37-50°C, dat trén 97% [56]. TKT PVA23 phan 1ap tir nudc
thai c6 kha nang ly giai tét V. alginolyticus kha 6n dinh & nhiét d6 duéi 60°C
nhung bi bat hoat hoan toan & nhiét d6 70°C [57].

Anh hwéng cua pH méi trieong

Mot yéu té quan trong khac anh huong dén hoat tinh cua TKT 4 tinh
axit cia moi truong. Theo Lu va cong su (2003), TKT cd thé phat trién trong
mdi trudng axit nhu trong dwa cai bap véi pH 3,5. Do pH tbi wu cho sy 6n
dinh vat ly caa TKT khi bao quan 1au 1a tir 6 dén 8. TKT néi chung 6n dinh &
khoang pH tir 5-9. TKT ¢6 thé bi két tia & moi trudng cd pH thap, mot sb
khac bi mat hoat tinh 1y nhiém [58]. Vi du, 6 TKT phan Iap tir cAc mau hai
san c6 hoat tinh 6n dinh & @6 pH cao (pH= 11), hoat tinh ly giai va mat do
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séng sOt gan nhu khong thay doi (100%) va bi bat hoat & pH thap (pH<3).
Trong d6, TKT Vp33 cd hoat tinh ly giai V. alginolyticus gan nhu khong thay
d6i trong khoang pH tir 3-11. O pH =2, khong c6 thé thuc khuan nao song s6t
va phuc hdi sau thai gian @ 2 gio [56]. Trong nghién cau khac, TKT MGD2
phan lap tar nghéu (M. meretrix) c6 kha nang ly giai V. paraheamolyticus da
khang thudc van gitr duoc kha ning 1ay nhiém téi da sau khi 1 & cac gia tri pH
nam trong khoang tir 3 dén 10. Tuy nhién, & pH 11 mat d6 TKT giam 4,8 log
PFU/mL va bat hoat hoan toan ¢ pH 2 hoic pH 12 trong 1 gio [59].

1.5. Tinh hinh nghién ciru trong nwéc

Tai Viét Nam, c6 mot sd nghién cau vé kha nang uc ché Vibrio cua
thuc khuan thé trong nuéi tdm. Nam 2019, nhom nghién ctiu tai Pai hoc Céan
Tho da phan 1ap duoc 22 dong TKT tir nudc ao nudi tbm tai Bac Liéu va cac
dong nay déu c6 kha nang 1am giam so lwong vi khuan Vibrio spp. téi 90,12%
sau 72 gio trong diéu kién phong thi nghiém. Nhém nghién ctu cua Truong
Thi Bich Van da nghién ctru TKT diéu tri bénh do V. paraheamolyticus gay ra
trén tdm thé chan trang. Két qua cho thay, mat do vi khuan trong nuéc va
trong gan tuy tdm giam manh lan Iuot la tir 4,6 x 10* CFU/mL xudng con 3,3 X
10?2 CFU/mL sau 48 gio [60]. Nam 2023, nhom tac gia V6 Thi TG Anh va
cong su da nghién ctu kha niang khang dic hiéu cua TKT phan 1ap tr mau mo
thu thap tr mot cho dia phuwong & Viét Nam dbi véi chung V.
paraheamolyticus va cho thay KIT04 Iam giam dang ké mat do V.
parahaemolyticus ATCC 17802 [61]. Nhom tac gia Lé Hoang Bao Ngoc va
cong su (2024) da nghién ciru anh huong TKT dén md bénh hoc va kha ning
khang bénh trén tbm gay ra boi V. parahaemolyticus B4XOT2.2 phan lap tu
bln ao bénh. Két qua cho thiy mat d6 Vibrio spp. déu giam trén ba nhém tuoi
tdm khac nhau va cac dau hiéu bénh 1y, dic diém md bénh hoc cua mau tém
nhiém bénh déu duoc phuc héi [62]. O phia Bac, nhém nghién ciru L& Tuan
Son va cong sy da thuc hién dé tai nghién cau phan l1ap TKT ban dia tai Hai
Phong c6 kha ning phong va tri bénh hoai tir gan tuy cip tinh trén tdm vai két
qua 12 02 quy trinh phan 1ap TKT ban dia va 01 quy trinh san xuat TKT léng.
Tuy nhién, chua c6 nhiéu nghién ctu cu thé ndo vé hoat tinh ly giai Vibrio
cia TKT trén céc chung Vibrio c6 kha ning gy bénh trén tdm tai phia Bac
Viét Nam.
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Chuwong 2. POI TUQONG VA PHUONG PHAP NGHIEN CU'U

2.1. Péi twgng nghién ciru
2.1.1. Ngudn miu phén lap TKT

Téng s6 27 mau, bao gém 18 mau nudc va 9 mau toém c6 dau hiéu hoic
chét do bénh, duogc thu thap tai cadc ao nuoi tom tai huyén Tién Yén va Pam
Ha, tinh Quang Ninh trong khoang thoi gian tir 03/04/2023 dén 11/10/2023 dé
phan 1ap vi khuan Vibrio. Ngoai ra, 12 mau bun ciing dugc thu thap dé phan
lap TKT. Cac miu duoc bao quan trong da va van chuyén vé phong thi
nghiém cua Cong ty c6 phan cdng nghé thay san AVITECH. Trude khi thuc
hién thi nghiém, cac mau duoc bao quan & 4°C.

Bing 2.1. Thong tin cac mau duoc thu thap tai tinh Quang Ninh

Ngay lay mau Vi tri ao Mau nwée | Mau tom | Miu bun
03/04/2023 | Bong Ngii, Tién Yén 6 3 4
20/07/2023 Tan Lap, Pam Ha 6 3 4
11/10/2023 bong Hai, Tién Yén 6 3 4

2.1.2. Hoa chéat

Mot s6 hoa chat chinh dung cho thi nghiém : Cao nam men (Trung
Qudéc), peptone (Trung Qudc), NaCl (Trung Quéc), NaOH (Trung Quéc), HCI
(Trung Quéc), MgCl, (Trung Quéc), MgSO, (Trung Quéc), gelatin (Trung
Qudéc), Tris-HCI (M5), thach (Viét Nam) va mot sé hoa chat phan tich khac.
2.1.3. Trang thiét bi, dung cu

Céc thiét bi, dung cu duoc sir dung trong nghién ciru: May vortex
(Vision Scientific, Han Qudc), Can k¥ thuat (Precisa, Thuy Si), May ly tam
lanh (Biofuge Fresco, Puc), May lic c¢6 kiém soat nhiét d6 (BSI-25R CPT,
M5), Noi khir trung (ALP MC-40DP, Nhat Ban), Tt 4m (Trung Quéc), LO vi
song (Sharp, Nhat Ban), Tu lanh sau -80°C, Tu ciy vo trung (Sanyo, Nhat

Ban), Pipet céc loai (Effendorf, M¥) va mot s vat tu tiéu hao khac.

2.1.4. Méi trwong va dung moi
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Thiosulfate citrate bile salt sucrose agar (TCBS) (g/L): Sucrose 20;
dipeptone 10; sodium citrate 10; sodium thiosulfate 10; NaCl 10; cao nim
men 5; oxbile 5; sodium cholate 3; ferric citrate 1; bromothymol blue 0,04;
thymol blue 0,04; thach 15.

Chromagar (g/L): peptone va cao nidm men 8; NaCl 5; Sodium
deoxycholate 1; hdn hgp chromogenic 0,3; polypropylene glycol 10,5; thach
15.

Alkaline saline peptone water (ASPW, g/L): Peptone 10; NaCl 15.

Dung dich dém SM (Sodium chloride, Magnesium sulphate) (mL/L):
50 mM Tris-HCI pH 7,5, 100 mM NaCl, 8 mM MgSO, va 0,01% gelatin.

2.2. Phwong phap nghién ciru
2.2.1. Phuwong phap phéan lap vi khuan Vibrio spp.

Céac chung Vibrio dugc phan 1ap tir ca&c mau nudce ao nubi, tom bénh,
mau dat bun va nudc xung quanh trang trai nuéi tom duoc thu thap tir thang
04/2023-10/2023 tai tinh Quang Ninh. Cac miu nude duoc pha lodng va cay
trang trén dia chira méi truong dac hiéu TCBS (Himedia, An Do) dé phan lap
vi khuan Vibrio [63]. Cac dia nay duoc u o nhiét do 37°C trong 16 gio va sau
d6 quan sat hinh thai khuan lac. Cac khuan lac ¢ hinh thai dic trung trén moi
truong TCBS (theo mo ta nha cung cap moi trudng) dugc cay ria 1am sach va
lwu gitr trén moi truong thach ASPW. Céc ching thuan dugc bao quan trong
glycerol 30% & -80°C cho cac nghién ctu tiép theo.

Céc chung Vibrio spp. phan 1ap dugc x4c dinh cac dic diém hinh thai
bang Kit Gram Stain (Himedia, An D9) theo hudng din nha san xuat. Hoat
tinh catalase dugc xac dinh dua vao kha nang tao bot hay khong tao bot cua
cac dong vi khuan khi cho khuan lac vao dung dich H,O, 3%. Hoat tinh
oxidase dugc xac dinh dya vao kha ning 1am thay d6i mau Tetramethyl—p—
phenylenediamine dihydrochloride ctia cac dong vi khuan [64].

2.2.2. Phwong phap dinh danh vi khuan Vibrio spp.

Céc chung Vibrio spp. phan 1ap dugc tach chiét DNA bang Kit nucleic
acid TracePureTM (LabNova, Viét Nam) theo hudng dan nha san xuat.
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Trinh tu gene 16S rRNA ciia vi khuan duoc khuéch dai bang phan tng
PCR sir dung cip mdi 27F (5-TAACACATGCAAGTCGAACG-3’) va
1492R (5’-GGTGTGACGGGCGGTGTGTA-3") voi chu trinh nhié¢t cho phan
ung PCR: giai doan so khai 95 °C (5 phut); 30 chu ki: 95 °C (1 phut) - 53 °C
(30 giay) - 72 °C (90 gidy) - 72 °C (5 phat). San pham cta phan tmg PCR
dugc kiém tra bang dién di trén gel agarose 1%. Kich thudc cua cac DNA
tong s6 thu dugc sau phan ung PCR dugc so sanh véi thang DNA chuén
(Thermo scientific, My) va giri dén First BASE Laboratories Sdn. Bhd.
(Malaysia) dé giai trinh tu. Két qua gii trinh tu gen hai chiéu duoc kiém tra
bang phian mém BioEdit 7.2 VA so sanh véi cac trinh tu twong Ung trén
GenBank (NCBI) nho cong cu BLAST. Cay phat sinh chung loai dugc xay
dung dua trén mtc do twong dong cua cac trinh tu nucleotide gitta cac loai
duogc tinh toan thong ké bang phan mém MEGA 11. Céy phat sinh ching loai
duoc thiét 1ap trén co s khoang cach di truyén theo Kimura, sitr dung phuong
phap Neighbor-joining. Gia tri Bootstrap ctuia cay phat sinh chung loai dugc
phan tich trén 1000 mau thir [65].

Trinh tu gene 16S rRNA cua cac chung vi khuan nhan duoc trong
nghién ctru nay dugc dang ky trén ngan hang co s¢ dir liéu GenBank (NCBI)
dua theo hudng dan ctia NCBI (https://www.ncbi.nlm.nih.gov).

2.2.3. Phwong phap phén lap va tinh sach thwe khuan thé
Phan lap thuc khudn thé

Thuc khuan thé dugce phan 14p tir cic mau nude va bun theo phuong
phép cua V& Thi TG Anh va cong sy [61]. Cac mau duoc ly tAm & 8.000 rpm
trong 10 phut thu dich ndi va tron véi mot luong moi truong ASPW (2X)
tuong dwong. Sau 8h nudi lic & 37°C, hdn hop duoc ly tam ¢ 8.000 xg trong
5 phut. Sau do, dich ndi duoc tron vai dich nudi qua dém cua vi khuan Vibrio
phan 1ap dugc (ODggo~0,5= 8 log cfu/mL= 108 cfu/mL) va nudi lic qua dém,
sau d6 ly tdm & 10.000 rpm trong 10 phut & 4°C. Dich n6i dugc loc qua mang
cellulose axetat vo tring 0,22 um dé loai bo vi khuan va bao quan & 4°C dugc
goi 1a dich ly giai. Thuc khuan thé duoc phat hién bang phuong phap thach
hai 16p ctia Kropinski va cong su (2009) [66]. Khoang 10 pL dich ly giai thu
dugc duoc nho 18n dia thach 2 16p da dugce bod sung 100 pL vi khuan Vibrio
va dé dia kho & nhiét 6 phong. Sau d6, dia dugc i & 37°C trong 24 gio va
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quan sat sy hinh thanh ving ly giai trén 16p vi khuan. Tai cac ving ly giai
quan sat dugc, dau tip pipette vo trung dugc st dung dé l1dy phan ly giai ra
cho vao 10 ml méi truong ASPW 16ng va 100 pL dich nudi cia vi khuén
Vibrio phan lap, nuéi lic qua dém & 37°C. Hon hop dich nudi dugc ly tim
10.000 rpm trong 10 phut dé thu dich ndi, sau d6 loc qua mang 0,22 um dé
loai vi khuéan va thu dugc dich TKT.

Tinh sach thwc khuadn thé:

Dich TKT duoc pha loang bﬁng dém SM va duge bbd sung vao dich
nudi cdy vi khuan Vibrio (ODgo~0,5) trong mdi truong ASPW chira 0,3%
thach va sau do6 phu lén moi truong ASPW chira 1,5% thach. Sau khi u qua
dém, cac vét tan riéng r€ dugc thu thap dé 1am sach. Cac vét tan dugce thu thap
bang cach sur dung dau tip pipette va hoa lai vao 1 mL dém SM, sau d6 vortex
nhe dé TKT hoa vao dém. Hon hop duoc ly tdm 8.000 rpm trong 5 phat dé
thu dich ndi. Dich ndi dugc loc qua mang 0,22 um dé loai vi khuan. Dich sau
loc tiép tuc lap lai cac bude tinh sach it nhat bon 1an cho dén khi TKT dong
déu vé kich thude. TKT tinh sach duoc bao quan trong dém SM & 4°C.

2.2.4. Quan sat hinh thai thue khuan thé

Hinh thai TKT dugc quan sat va phan tich bang phuong phap sir dung
kinh hién vi dién tir truyén qua (TEM, Transmission electron microscopy) tai
Vién Vé sinh dich té Trung wong. Mau duoc chuén bi nhu sau: nho 20 ML
dich TKT tinh sach (8 log PFU/mL) 1én mang luéi dong pha carbon va
nhudém am ban bang dung dich 2% uranyl axetat (pH 4,0) trong 20 gidy. Hinh
thai TKT dugc quan sat va chup lai bang kinh hién vi dién tor EM 1010-Jeol
voi hiéu dién thé 100 kV. Thuc khuan thé duogc phan loai dua cac nguyén tac
phan loai cua ICTV.

2.2.5. Xac dinh ty 1¢ 1ay nhiém ciia thwe khuin thé

Ti 18 lay nhiém ( MOI) la ty 1é s luong thuc khuan thé can thiét dé ly
giai Vibrio dugc xac dinh theo phuong phap cua Liang va cong su (2022)
[54]. Bé xac dinh MOI t6i wu, TKT duogc pha lodng theo dai ndng d6 & cac ti
lé MOI la 0,0001; 0,001; 0,01; 0,1; 1; 10; 100 PFU/CFU. Vi khuéan (~8 log
CFU/mL) dugc lay nhidm TKT & cac ndng do MOI khac nhau, d6i ching 1a
vi khuan chua dugc lay nhiém TKT. Tét ca cac mau duoc nudi lac 150 rpm &
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37°C trong 10 gio. Cac mau duoc ly thm ¢ 8.000 rpm trong 5 phut & 4°C va
thu dich néi. Dich ndi dugc loc qua mang 0,22 um va duoc kiém tra mat do
TKT bang phuong phap thach hai 16p. Ti Ié cho mat do TKT cao nhat 1a MOI
t61 wu. Thi nghiém duoc lap lai ba lan.

2.2.6. Panh gia kha ning trc ché vi khuin ciia thue khuan thé C1 in vitro

Pé phét hién tiém ning tng dung, tdc dung khang khuan caa TKT C1
chéng lai vi khuan cha da duoc nghién ctu theo phuong phap cua Liang va
cong su (2022) vaoi mot sé thay doi [54]. Vi khuan (8 log CFU/mL) dugc lay
nhiém TKT C1 v¢i ti I¢ MOI khéac nhau trong binh ¢ chira 20 mL moi truong
ASPW, dbi chiing 1a binh khdng b sung TKT C1. Cac binh dugc nubi lic ¢
37°C, 150 rpm. Bét dau tir O gidy, gia tri do hap thu (ODggo) dugc do sau mdi 1
gio trong 10 gio. Thi nghiém duoc lap lai ba lan.

2.2.7. Xay dung dwong cong sinh truéng ciia thue khuin thé

Puong cong sinh truong cua thuc khuin thé duoc xac dinh dua trén
phuong phap da dugc mo ta boi Yang va cong su (2020) nhu sau [55]: Tron
déu TKT véi 500 pL dich vi khuan (~8 log CFU/mL) vdi ti 1&¢ MOI tbi wu.
Hon hop duge 1 & 37°C trong 15 phut d¢é TKT duoc hap phy, sau d6 ly tim &
10.000 vong/phut trong 30 gidy ¢ nhiét d6 phong dé loai bé TKT khong hap
phu. Phan cin c¢6 chta vi khuan hap phu TKT duoc hoa lai trong 10 mL moi
truong ASPW. Liy 100 pL mau mdi 20 ph(t trong 2 gio dé xac dinh mat do
TKT. TKT trong mdi mau duoc xac dinh bang phuong phép thach hai 16p, thi
nghiém duoc 1ap lai 3 1an. Thoi ki tiém tang duoc xac dinh truc tiép trén
duong cong sinh truong va hé s nhan vi rit duge tinh theo cong thirc sau:

$& TKT trung binh & pha can bang

Hé s6 nhan vi rat = — -
: S0 té bao bi xdm nhiem

Trong do, s6 t€ bao bi xam nhiém dugc xac dinh bang cach trur so

luong té bao ban dau cho sd té bao khong bi xdm nhiém.
2.2.8. Nghién ciru cac diéu kién anh hwéng dén sy 6n dinh ciia TKT
- Khdo sat anh hwong cua nhiét do

Nhiét do 1a mot yéu to quan trong d6i voi kha ning song sot ciia TKT.

Pé xac dinh su anh huong ctua nhiét do ddi voi TKT, thi nghiém duogc thuc
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hién theo phuong phap ctia Ding va cong su (2020) [51] nhu sau: Dich TKT
tinh sach c6 mat do khoang 8 log PFU/mL duoc U trong vong 1 gio & cac diéu
kién nhiét do 20°C, 35°C, 40°C, 50°C, 60°C, 70°C va 80°C. Mat d6 TKT
dugc xac dinh bang phuong phép thach hai 16p.
- Khdo sat anh huong cua pH

Pé danh gid anh huong cua pH dén TKT, thi nghiém dugc tién hanh
dwa trén phuong phap dugc mé ta boéi Ding va cong su (2020) ¢ sy stra doi
[51]: Méi truong ASPW duoc chuan bi & cac gia tri pH khac nhau tir 3 d&én
12. Dich TKT tinh sach (1mL) dugc hoa vao 9 mL moi truong ASPW cé pH
khac nhau dat mat d6 8 log PFU/mL va u ¢ 35°C trong 1 gio. Mat do TKT
duogc xac dinh bang phuong phép thach hai 16p.

2.2.9. Phuwong phap xir 1y so liéu

Dit liéu (biéu thi bang trung binh + d6 léch chuan cua trung binh cua ba
lan thi nghiém) duoc tinh toan qua Microsoft Excel 2013.



23

Chuwong 3. KET QUA VA THAO LUAN

3.1. Phan lap va dinh danh céc chiing Vibrio spp. tir miu tdm bénh va
nwdC ao nudi tom.

3.1.1. Phan lap Vibrio spp. tir cac mAu nhiém bénh hoai tir gan tuy cap
tinh

Qua trinh thu thap cic mau nudc ao, bin va tém bi bénh dugc dién ra
tir thang 4 - 10/2023 tai C4c ao nudi tom & tinh Quang Ninh (Hinh 3.1). Tong
cong 6 mau nudc va 3 mau tom bénh dugc thu thap tai mdi ao va mat do té)ng
vi khuén Vibrio dugc dénh gia trén moi truong thach chi thi TCBS.

&}\‘u‘

AN

f‘r«x)u‘«-\

Hinh 3.1. Hinh 4nh minh hoa cho qué trinh thu thip mau nuéc (A,B)
va tom bi bénh (C,D) tai Pong Ngii, Tién Yén, Quang Ninh

Sau 16 dén 24 gid nudi cay ¢ 37°C, khuan lac dugc hinh thanh c6
duong kinh khoang 2 d¢én 5 mm, hinh tron, mép déu, hoi 16i, mau sic thay doi
ty theo loai thuoc chi Vibrio. Khuan lac c¢6 mau vang dic trung cho cac
chung V. cholerae, V. alginolyticus, V. fluvialis va mau xanh trén cac chung
V. paraheamolyticus, V. harveyi, V. vulnificus [67]. Su khéac biét vé mau sic
nay 14 do thanh phén sucrose trong mdi truong TCBS va 1a co s& dé phan biét
cac loai Vibrio quan trong. Vi khuan Vibrio str dung duoc sucrose va sinh ra
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axit 1am thay d6i mau chét chi thj bromothymol blue va thymol blue thanh
mau vang, trong khi vi khuan khéng str dung sucrose ¢6 mau xanh lyc.

Hinh 3.2. Hinh anh dia phan 1ap cac ching Vibrio trén moi truong TCBS &
37°C sau 24 gid. Pia phan 14p mau tdom va nudc ao thu nhan tai Pong Ngii,
Tién Yén (A,B) va Tan Lap, Pam Ha (C, D).

Két qua cho thdy mat do tong Vibrio trong mau nudc tai Tan Lap, Pam
Ha cao nhit, dat 2,96+0,25 x 10* CFU/mL (Bang 3.1). Mat d6 Vibrio spp.
thap hon dugc ghi nhan & Pong Ngii, Tién Yén (1,75+0,2 x 10* CFU/mL) va
Poéng Hai, Tién Yén (3,87+0,12 x 103 CFU/mL). Két qua nay tuong tur véi két
qua nghién ctu trude day, khang dinh rang mat do tong Vibrio trong nudc
nudi tém dao dong tir 10% dén 10* CFU/mL [68]. Su dao dong nay phu thudc
vao do man, nhiét d§ va mua kho hay mua mua.

Bén canh cac miu nude, tom cd biéu hién hoat dong cham chap, bo an
va 1o do duoc tach bo 16p vo dau nguc dé thu mau gan tuy va sau d6 danh gia
mat d6 Vibrio spp. Két qua Bang 3.1 cho thiy khong c6 su khac biét 16n giita
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cic mau gan tuy thu thap tir 3 noi, dao dong tir 1,35+0,22 x 103 dén 3,17+0,16
x 103 CFU/g (Bang 3.1). Két qua nghién cru mau gan tuy tom & cdc trang trai
nhiém bénh cho thiy mat do Vibrio spp. cao nhat timg dugc ghi nhan 14 2,59
x 107 CFU/g [69].

Bing 3.1. Panh gia mat do Vibrio tir cac mau thu thép tai tinh Quang Ninh

Mat d9 Vibrio (CFU/mL hoic g) S6 lugng
TT  Dia diém , Vibrio spp.
Gan tuy Nude phan 13p dwoc
Dong Ngu-
1 e 3,1740,16 x 10°  1,75+0,2 x 10* 8
Tien Yén
bong Hai-
2 R 1,35+0,22 x 10°  3,87+0,12 x 103 4
Tién Yén
Tan Lap-
3 . . 2,4740,13 x 10°  2,96+0,25 x 104 6
bam Ha

Tir cac mau phan lap, ching toi thu dugce 18 chung Vibrio thuan khiét.
Quan sat dic diém hinh théi trén moi trudng thach TCBS va ASPW cho thay

cac chung nay c6 hinh thai khudn lac duoc chia thanh 4 nhém khac nhau.
3.1.2. Phan loai cac chiing Vibrio
3.1.2.1. Nghién ciru dic diém hinh thai

Tat ca cac chung tuyén chon déu phat trién manh trén méi truong thach
TCBS. Trong d6, 4 chiing c6 khuan lac mau xanh, tron, 16i, bong va mau xanh
nhat dén dam sau 72 gio nudi cdy (Hinh 3.3). Pac biét, chang D1 va A2 ¢6
mau vang sau 24 gid nudi cdy va dan nga sang mau xanh néu kéo dai thoi
gian nudi cay. Quan sat duéi kinh hién vi cho thay cac chung déu thudc nhém
vi khuan Gram 4m va hinh que. Ngoai ra, cic ching c6 thé di dong, khong
sinh bao tir va phan ung duong tinh v6i oxidase va catalase. Cac dic diém co
ban nay dién hinh cho cac vi khuan thudc chi Vibrio.
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Hinh 3.3. Hinh thai khuan lac cta 4 chung Vibrio trén méi truong TCBS

Bang 3.2. Hinh thai cac chung Vibrio spp. dac trung phan 1ap dugc

Tén chiing Duong Y . 2
) 2 ram Dac diém hinh thai khuan lac
vi khuan kinh (mm)
Khuén lac tron bong, hoi 164, mép
Al.2 - 1-15 N N
déu, c6 mau xanh dam
Khuan lac ¢6 hinh tron bong, hoi
H3 - 2-3 161, mép déu, c6 mau xanh dam &
tam, vién mo
Khuan lac tron bong, hot 161, mép
D1 - 1-3 déu, mau vang va chuyén dan
sang mau xanh khi gia
Khuan lac c6 mau vang, tron
A2 - 1-2

bong, hoi 161, mép déu

Chd thich: (-) Gram am



Hinh 3.4. Hinh thai khuén lac ctia 3 ching Vibrio trén méi trudng Chromagar

Két qua danh gia hinh thai khuén lac trén mdi truong chi thi Chromagar
cho thiy, ching H3 ¢6 mau tim den ddm va 2 ching A2 va D1 c¢6 mau tring
sita. D61 chiéu v6i huéng dan ciia nha san xuat vé moi truong Chromagar, 3
chung trén déu thudc chi Vibrio, pht hop véi két qua tir moi truong TCBS.
Trong d6, ching H3 c6 mau sic dic trung cta ching V. paraheamolyticus, 2
chung A2 va D1 dic trung cho V. alginolyticus.

3.1.2.2. Khuéch dai gen 16S rRNA

Dé phan loai 4 ching vi khuan t&i loai, giai trinh tw va phan tich gen
16S rRNA duoc sir dung. Két qua tach chiét DNA tong s6 bang Kit cta 4
chung phan 1ap cho mot bing DNA 13 nét voi nong d6 DNA dao dong tir 13
dén 68 pg/uL. Cac miu DNA thu nhan du tiéu chuan dé lam khuén trong
phan tng khuéch dai gen 16S rRNA. Gen16S rDNA Ia viing ma hoa cac RNA
ribosome duoc xac dinh 1a doan gen duoc bao tén nhit ¢ tat ca cac té bao vi
khuan. Trinh tu cac doan gen ndy & céc vi khuan c6 khoang cach di truyén rat
xa nhau van tim thay c6 sy gidng nhau. Pay ciling 1a vung rat linh hoat, sy
thay doi trinh ty cac nucleotide ¢ ving nay duoc (ng dung nhiéu trong phan
loai cac dong vi khuan. Bé khuéch dai gen 16S rDNA, ciap mdi chuan 27F va
1492R hién dang st dung ¢ nhiéu phong thi nghiém nghién ctru vi khuan trén
thé gioi duoc su dung. Két qua khuéch dai gen 16S rRNA duoc thé hién &
Hinh 3.5.
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M A2 D1 H3 A1.2

bp

3000 -
2000 -
1500 1500 bp

1000 -

500 -

Hinh 3.5. Pién di do san pham PCR khuéch dai gen 16S rRNA trén gel
agarose 1,0%. Chu thich: M, thang DNA chuan (Thermo Scientific).

Két qua Hinh 3.5 cho thiy san pham PCR khuéch dai gen 16S rRNA
cuia cac chung phan 1ap cho bang sang, rdo nét voi kich thudc khoang 1,5 Kkb.
Cac san phﬁm PCR thu duoc 13 dic hiéu va du tiéu chuén dé tinh sach DNA.
San pham sau tinh sach duogc giri di giai trinh tu tai First BASE Laboratories
Sdn. Bhd. (Malaysia).

3.1.2.3. Phan tich trinh tw gen 16S rRNA

Tu két qua nhan duogc, cac trinh tu gen 16S rRNA cua 4 chung vi
khuan phan 1dp dugc so sdnh vo1 céc trinh tu twong Ung trén GenBank
(NCBI) bang cong cu BLAST. Cay phan loai xay dung dua trén phan mém
MEGA11 dugc thé hién & Hinh 3.6.
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_i A2 (PP389753)
o5 D1 (PP389754)

Vibrio alginolyticus NBRC 156307 (NR_113781)
{ Vibrio alginolyticus ATCC 177497 (NR_117895)

Vibrio alginolyticus Ariake-S27 (LC776755)

{ Vibrio paraheamolyticus ATCC 178027 (NR_119058)
o1 H3 (PP389745)

Vibrio harveyi ATCC 141267 (NR_119054)
ss | Vibrio rotifrianus CAIM 5777 (NR_118091)

Vibrio panurili LBS2T (NR_136876)
( » L A1.2 (PP389735)

———  Vibrio mytili CECT 632" (NR_044911)
L‘j Vibrio vulnificus NBRC 156457 (NR_113792)
72 Vibrio fluvialis NBRC 1031507 (NR_114218)
Aeromonas veronii bv. veronii ATCC 356247 (NR_119045)

—_—

0.01

Hinh 3.6. Méi quan hé di truyén dua trén trinh tu gen 16S rRNA cua
cac chung vi khuan phén 1ap A1.2, A2, D1 va H3 vdi cac ching tham chiéu

chuan.

Két qua phan tich va so sanh trinh ty 16S rRNA véi céc trinh tu gen
cong bd trén GenBank cho thdy, chiung H3 c¢6 d6 tuong dong cao (99%) véi
trinh t 16S rRNA ctia ching tham chiéu V. paraheamolyticus ATCC 178027
(NR_119058). Phan tich mdi quan hé di truyén dya trén trinh ty 16S rRNA
cling cho thiy ching H3 tao thanh mot nhanh riéng véi chung tham chiéu
Vibrio paraheamolyticus ATCC 178027. Két hop véi cac dic diém hinh thai
va phan tich trinh ty gen 16S rRNA, chung H3 c¢6 ho hang gan véi loai V.
paraheamolyticus. Trinh ty 16S rRNA cua chung H3 dugc dang ky trén co
so6 dir liéu GenBank (NCBI) v6i ma truy cap la PP389745. V.
parahaemolyticus 1 loai lubn ton tai & cac hé sinh thai nuwéc min va viing cira
song, dac biét ¢ cac ao nudi thuy san tai khu vuc Chau A. Két qua phan tich
mat do V. parahaemolyticus trén cac dong vat phi du, c& va giap xac cho thay
chang vi khuan luén hién dién. Nguyén nhan do V. parahaemolyticus c6 kha
nang phat trién tét hon so vai cac loai vi khuan khac trong méi truong nudc
bién co nhiét d6 va d6 man twong d6i cao. V. paraheamolyticus 3HP va 5HP
dugc phan l1ap tir gan tuy ctia tom thé Penaeus vannamei bi bénh AHPND
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duoc thu thdp tr mét trang trai nuoi tom & bo bién phia tay cua Guft, Thai
Lan [70]. Lopez-Le6n va cong su (2016) da phan lap dugc 11 chung V.
paraheamolyticus gdy bénh trén tom tir gan tuy cua tom thé chan tring bi
bénh tai cac trang trai thuong mai ¢ Guasave, Sinaloa, Mexico [71]. Két qua
nay minh ching rang c6 thé chung V. parahaemolyticus H3 c6 thé gay bénh
hoai tir gan tuy cap tinh trén tom.

Bang 3.3. Két qua dinh danh trinh ty 16S rRNA ctia cac ching vi khuan phan
1ap trén co s¢ dir licu GenBank (NCBI)

Tén chiing R . > Do twong M4 s6
R Tén chung tham chiéu N
phan lap dong (%) GenBank
V. paraheamolyticus ATCC
H3 99 NR_119058
178027
V. alginolyticus NBRC 156307 99 NR_113781
A2
V. alginolyticus NBRC 177497 99 NR_117895
V. alginolyticus NBRC 156307 99 NR_113781
D1
V. alginolyticus NBRC 177497 99 NR_117895
Al.2 V. panurili LBS2T 87 NR_136876

Bén canh do, so sanh trinh tu gen 16S rRNA cua hai ching A2 va DI
v6i cac gen tham chiéu trén co s& dit liéu GenBank (NCBI) cho thdy, 2 ching
A2 va D1 thé hién d6 tuong ddng cao véi cac ching tham chiéu V.
alginolyticus NBRC 156307 (99%) va V. alginolyticus NBRC 177497 (99%).
Hon nfta, 2 ching tao thanh nhom riéng biét véi cac ching thude chi V.
alginolyticus trén cdy phan loai. Két hop dic diém hinh thai va phan tich trinh
tu gen 16S rRNA, hai ching nay c6 ho hang gan véi loai V. alginolyticus.
Trinh ty 16S rRNA cua chiung A2 va D1 dugc dang ky trén co s& dir liéu
GenBank (NCBI) voi ma truy cap lan luot 1a PP389753 va PP389754. V.
alginolyticus 13 loai gay bénh phén tring trén tom va phan bd rong rii o cac

vung nudc ven bién trén toan thé gidi. Chung cling gay ra nhi€u loai bénh
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khac véi cac dong vat thay sinh khac nhu ca va dong vat co vo, dan dén thiét
hai kinh té nghiém trong. Fu va cong su (2023) d phan 1ap duoc 40 ching V.
alginolyticus tir mau tom, c4 bi bénh va cidc mau nudc thai tir cac ao nudi
trong thily san & cac vung khac nhau ¢ Trung Qudc. Trong d6, hai chiing phan
lap V. alginolyticus VA15 va VA17 1a hai ching mang 12 gen doc to giy
bénh [57]. Dy doan rang 2 ching A2 va D1 1a tac nhan gdy bénh phan tring

trén tom ma chung t61 thu nhan duogc.

Két qua phan tich va so sanh trinh tu 16S rRNA cua chung Al.2 cho
thdy chung Al1.2 c¢6 46 twong dong 87% vé&i chang V. panurili LBS2T
(NR_136876). Phan tich méi quan hé di truyén dua trén trinh ty 16S rRNA,
gia tri bootrap gitra A1.2 va V. panurili LBS2T Ia 99%. Do vy, ching A1.2
dugc tam phan loai thudc loai Vibrio sp.. Trinh tu 16S rRNA cia chung A1.2
dugc dang ky trén co s& dit lieu GenBank (NCBI) véi ma truy cap la
PP389735.

3.2. Phan lap va sang loc thuc khuan thé cé kha ning ly giai Vibrio spp.
3.2.1. Phén lap va tinh sach thwe khuan thé c6 kha niing ly giai Vibrio spp.

Chung vi khuan V. paraheamolyticus 12 nguyén nhan chinh gy ra bénh
hoai tir gan tuy cap tinh va V. alginolyticus gay ra bénh phan tring nén dugc
chon lam vi khuéan ki chii dé phan 1ap TKT. Ching V. alginolyticus D1 c¢6 kha
nang phat trién manh hon ching V. alginolyticus A2 nén chung D1 dugc st
dung 1am ky chi. Ttr 12 mau bun va 18 mau nudc trong cac ao nudi tom bi
bénh, da ghi nhan dugc su c6 mat cia TKT trong mdt s6 mau phan lap, TKT
thé hién bang vét tan trong & vi tri nho giot trén moi trudng thach 2 16p. Po6i
v6i V. paraheamolyticus H3, c6 12/30 mau xuét hién vét tan tir mo dén trong
gdm B1-5, T2, C1, C2, Q1-4 va 16/30 mau ghi nhan sy c6 mit cua TKT khi
V. alginolyticus D1 duoc st dung lam ky chét gom Th1-3, Q1-4, T1-3, CP,
B1, B2, C1, C2, Al (Hinh 3.7). Tat ca cac dong TKT duoc tinh sach it nhat 4
lan cho dén khi quan st thay cac vét tan riéng 1é, c6 kich thudc va hinh dang
ddng déu (Hinh 3.8). Tir 30 miu nudc ao va bun da phéan 1ap dugce 7 TKT tinh
sach, co kich thudc vét tan tir 0,5 dén 3 mm, bao gom C1, C2, B1, B2, B3,
B4, Q4. Cac TKT sau tinh sach duoc giit & 4°C cho cac nghién ctru tiép theo.
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Hinh 3.7. Két qua phan 1ap TKT bang phuong phap nhé giot trén mdi trudng
thach hai 16p ¢6 vi khuan V. parahaemolyticus H3 (A) va V. alginolyticus D1
(B) 1am ky chu.

Két qua nghién ctru nay tuong dong voi cac két qua nghién ctru trude
day ching minh rang TKT rat phong pht va da dang trong méi trudng ao
nudi tom. Hossain va cong su (2024) da phan 1ap dugc TKT tir nudce thai cta
cac ao nudi tom & cac vung phia nam Banglades c6 kha ning lay nhiém 91%
cac chung Vibrio thtr nghiém [72]. Hao va cong sy (2023) cling da phan 1ap
duge TKT VAS5 tir nudc ao nudi va nude thai ao nudi thuy san & thanh phd
Lién Van Cang, Trung Qudc c6 kha niang giam ti 1& chét trén tém bi nhiém V.
alginolyticus [73]. Nam 2021, Dubey va cong su da phan lap dugc 12 dong
TKT dic hiéu V. parahaemolyticus tir 264 mau nudc thu thap tir cac trang trai
nuoi tdm nudc man ndi dia. Trong do, TKT V5 ¢ dang soi, la thanh vién cua
ho Inoviridae cho thiy hiéu qua ly giai V. parahaemolyticus trén tém téi
78,1% [74].
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Hinh 3.8. Hinh anh TKT C1 (A) va TKT C2 (B) da duoc tinh sach véi V.
alginolyticus D1 lam ky chu

3.2.2. Tuyén chon thyuc khuan thé ¢é dic tinh ly gii Vibrio tiém ning

Pé phat trién thanh liéu phap TKT thwong mai, chang TKT st dung
phai c6 pho ly giai rong va dac hiéu vai Vibrio spp. Mot TKT ¢6 phd ki cha
rong tiéu diét nhiéu chang vi khuan Vibrio, twong dwong véi mét loai khang
sinh phé rong. Do do, cac san pham thuong mai thuong s dung nhiéu dong
TKT khac nhau dé tao thanh cocktail. Viéc sang loc TKT tiém nang duoc
thuc hién trén 4 ching vi khuan chu phan lap A1.2, A2, D1, H3 va két qua thé
hién & Bang 3.4.

Két qua Bang 3.4 cho thay 7 ching TKT c6 mirc d6 ly giai Vibrio khac
nhau, thé hién qua vét tan rd hay mo. Hiéu qua ly giai Vibrio sp. A1.2 va V.
alginolyticus A2 cua cac thuc khuan thé kha thap, trong d6 chi c6 TKT C1 va
C2 c¢6 kha nang ly giai Vibrio sp. A1.2 va V. alginolyticus A2. Trai nguoc, V.
alginolyticus D1 va V. paraheamolyticus H3 kha nhay cam vai 7 chung TKT,
diéu nay chtimg minh 2 ching D1 va H3 c6 thé 1a vi khuan chu tiém ning cta
TKT. Trong s6 7 chiing nghién ctru, ching TKT C1 c6 hoat tinh ly giai manh
va rong voi ca 4 vi khuan chu st dung. Do vay, TKT C1 dugc chon cho cac
nghién ctu tiép theo.
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Bang 3.4. Sang loc thuc khuan thé ¢ pho ly giai Vibrio ky chu rong

Vikhuan | Vibrio Vibrio Vibrio
Vibrio sp. _ . : . .
AL2 alginolyticus | alginolyticus | paraheamolyticus

TKT A2 D1 H3
C1 ++ ++ ++ ++
C2 + + + +
Bl - - + -
B2 - - + +
B3 - - - +
B4 - - - +
Q4 - - + +

Cha thich: (-): Khéng c6 kha nang ly gidai;, (+): Kha nang ly gidi o mirc do
trung binh; (++): Hoat tinh ly gidi ¢ mirc d6 manh

Phé ly giai rong va dac hiéu ciing 1a dic diém duoc cac nha khoa hoc
trén thé gioi quan tdm. Li va cong su (2021) di phan lap dugc TKT
vB_ValP_IME234 tr nudc thai c6 kha nang ly giai ca 2 chung V.
parahaemolyticus va 4 chung V. alginolyticus khac phan lap tir nuéc ngot &
Bac Kinh, Trung Québc [75]. Hao va cong su (2023) da phan 1ap duoc TKT
VA5 cé kha nang ly giai manh V. parahaemolyticus va V. alginolyticus [73].
Mot thuc khuan thé Vibrio méi vB_ValM_PVA8 (PVAS8) thudc ho
Straboviridae ¢6 kha ning l1ay nhiém hiéu qua cac chung V. alginolyticus va
V. parahaemolyticus gay bénh da duoc phén lap tir nuac thai. Sau khi xu ly
bang TKT, ty 1¢ séng cua tdm & nhom d6i chimg duoc cai thién 18n 88,89%
(tir 34,43% & nhom ddi chung) [76]. Cac minh chiing nay chiing minh ring
TKT ludn co6 kha nang ly giai ca V. parahaemolyticus va V. alginolyticus.

3.2.3. Nghién ciru dic diém hinh thai ciia thuce khuan thé

Pic diém hinh thai 1a mot tiéu chi quan trong dé phan loai TKT. Két
qua quan sat vét tan trén dia thach hai 16p cho thdy TKT C1 c6 vét tan 13,
trong va co duong kinh khoang 3 mm véi V. parahaemolyticus H3 la ky chu
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(Hinh 3.9A). Thyuc khuan thé C1 dugc quan sat duéi kinh hién vi dién tir
truyén qua (TEM) c6 cdu trac dau da dién voi duong kinh 52,73 nm va khéng
phat hién dudi hodc dudi ngan (Hinh 3.9B).

Hinh 3.9. Hinh thai vét tan trén ky chu V. parahaemolyticus H3 (A) va thuc
khudn thé C1 quan sét bang kinh hién vi dién tir truyén qua (B,C)

Trong céc tai liéu khoa hoc duoc bao cao trudc day, hon 97% cac TKT
duoc xac dinh thuoéc bo Caudovirales [77]. Trong nghién ctru nay, kich thudc
dau cia TKT C1 nho hon so véi TKT vB ValP IME234 (59 nm),
vB_VpaS_OMN (55 nm), KITO05 (62,3 nm) [75, 78, 79]. Tuy nhién, kich
thude nay 16n hon kich thudc dau ciia TKT Vp33, Vp22, Vp21, Vp02 (41,28
- 50 nm) thudc ho Podoviridae phan 1ap tir cAc mau hai san [56].

Céac bao cao gan day cho thdy TKT ho Podoviridae kha phd bién va
cho hiéu qua ly giai vi khuan chi cao [80]. Ngoai ra, cac TKT thudc ho
Siphoviridae va ho Myoviridae ciing cho thiy tiém ning cao trong ly gidi cac
chung Vibrio spp. Dé phan loai chinh xac, giai trinh ti thé hé méi va phan
tich hé gen caa TKT C1 can dugc tién hanh trong tuong lai.
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3.3. Panh gia dic tinh ly giai vi khuan Vibrio caa thuc khuan thé C1

3.3.1. Nghién ciru anh huéng ciia ti 1¢ 1ay nhiém MOI t6i kha niing ly giai
ciia thue khuén thé C1

- Trén vi khudn chi V. paraheamolyticus H3

Hiéu qua ciia TKT trong viéc ly giai vi khuan chu 1a mot trong nhiing
dic tinh quan trong can duoc xem xét dé phat trién TKT thanh liéu phap. Ti 18
lay nhiém (MOI) 1a ty 18 cac tac nhan duoc hip phu, gin hodc lay nhiém véi
cac muc tiéu nhay cam. Ty 18 ndy s& thay doi theo ham sb cua sd luong tac
nhan 1ay nhiém, téc do bam dinh cta cac tic nhan do, thoi gian cho phép dé
gan két va c6 bao nhiéu muc tiéu dé gin vao [53]. Do vy, nghién ctru nay
duogc thuc hién dé xac dinh gia tri MOI thich hop ctia TKT C1 va két qua thé
hién ¢ Hinh 3.10.

10

6
4
2
0 -
0,1 1 10 100

0,0001 0,001 0,01 .
MOI (PFU/CFU)

o2e]
1

Mit @6 TKT (log PFU/mL)

Hinh 3.10. Mat @6 TKT C1 trén chung V. paraheamolyticus H3 & cac gia tri
MOI khéc nhau sau 10 gid 14y nhiém

Tt Hinh 3.10 cho thiy, khong c6 sy khac biét giira hiéu qua 1ay nhiém
cia TKT Cl1 trong viéc 1ay nhiém vat chia @ MOI 0,1 va 0,01. Mat @6 TKT C1
giam dan khi ting MOI t6i 10 va 100 sau 10 gio 1ay nhiém. Pang chu y, tai
MOI thap nhat 14 0,0001, mat d6 cia TKT C1 cao nhat, dat 9,60+0,12 log
PFU/mL. Piéu nay chting minh TKT C1 c6 kha ning ting sinh manh va hiéu
qua ly giai cao. Tai MOI 0,0001- 0,1, mat d6 TKT dao dong tir 8,8 - 9,60 log
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PFU/mL. Trong nghién ctru khac ctia Fu va cdng su (2023) trén TKT PVA23
dugc phan 1ap tir nude thai co kha ning ly giai V. alginolyticus cho thiy TKT
cling c6 kha ning ting sinh manh tai MOI thap nhat 0,000001[57]. Trai nguoc,
TKT vB_VpS BA3 va vB_VpS_CA8 phéan lap tir nudc thai co gia tri MOI
trén V. parahaemolyticus la 0,1 [55].
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Hinh 3.11. Puong cong sinh truéong biéu dién hoat tinh ly giai ching V.
paraheamolyticus H3 cta thuc khuan thé C1 & cac MOI khac nhau

Tac dung trc ché tang truong cia thuc khuan thé C1 ddi véi vi khuan
chu duoc danh gia bang thir nghiém we ché vi khuan V. parahaemolyticus H3.
V.parahaemolyticus H3 dugc nudi cdy trong mdi truong ASPW & 37 °C va
lay nhiém & cac MOI khéac nhau 13 0,0001, 0,001, 0,01, 0,1, 1, 10 va 100. T
két qua Hinh 3.11 cho thdy, sau khi ldy nhiém, su phét trién chung V.
parahaemolyticus H3 bi tic ché dang ké trong vong 6 gid dau & cac MOI 16n
hon 0,1; cac MOI con lai tc ché trong 3 gid va tai sinh sau d6. Mat do té bao
dugc do sau mdi gio cho thdy rang V. parahaemolyticus H3 tai sinh twong ddi
cham. Tai MOI 0,0001 va 0,001, vi khuan bi trc ché sinh truéng trong 2 gid
dau, sau do tai sinh va dat mat do cao nhat sau 4- 5 gio. Tom lai, thyc khuan
thé C1 trc ché su phat trién cua V. parahaemolyticus H3 trong 6 gio; sau do,
V. parahaemolyticus H3 tang sinh trd lai, trong khi V. parahaemolyticus H3 ¢
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MOI 0,0001 tang truong chdm. Pudng cong sinh truéng cho thdy TKT C1 ¢c6
hiéu qua cao chéng lai V. parahaemolyticus H3 & tat ca cac MOI dugc thir
nghiém sau 10 gi¢' 1dy nhiém. Ban dau, TKT ly giai mot quén thé vi khuan,
sau d6 vi khuan tai phat trién. Mat d6 TKT ting s& dan dén su khang TKT cta
quan thé vi khuan do sy chon loc cta cic quan thé khang TKT [81]. V.
parahaemolyticus H3 c6 thé bi C1 ly giai trong mét thoi gian ngan do thoi

gian tiém tang ngin cua TKT.
- Trén vi khudn chi V. alginolyticus D1

Phuong phap xac dinh MOI t6i wu ctia TKT C1 trén vi khuan ky cha V.
alginolyticus D1 ciing dugc thyc hién tuong tu nhu V. parahaemolyticus H3.
Chung V. alginolyticus D1 dugc nudi cay trong méi truong ASPW ¢ 37°C va
lay nhiém & cac MOI khac nhau 1a 0,00001, 0,001, 0,01, 0,1, 1 va 10 va két
qua thé hién ¢ Hinh 3.12.

Tir Hinh 3.12 cho thdy, hiéu qua lay nhiém cta TKT C1 trong viéc lay
nhiém vat chil & cac MOI khac nhau 1a khac nhau. Tai MOI 0,00001-10, mat
d6 TKT dao dong tir 6,487 - 9,532 log PFU/mL. Mat ¢6 TKT C1 cao nhat tai
MOI 0,001 va 10, dat lan lugt 9,373+0,218 log PFU/mL va 9,532+0,013 log
PFU/mL, twong (mg. Tai MOI thap nhat 0,00001, mat do TKT la 6,487 log
PFU/mL. Piéu nay chting minh TKT C1 c6 kha ning ting sinh manh va hiéu

qua ly giai cao trén V. alginolyticus D1.
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Trong cac nghién ctru cua Li va cong su (2019), TKT IME271 phéan lap
tir nudc bién va TKT IME234 phan 1ap tir nudc thai (2021) déu cé gi tri MOI
t6i wu trén vi khuan ky chu V. alginolyticus 1651 1a 0,01 [75, 82]. Trong
nghién ctru cua Fu va cong sy (2022), TKT PVA23 c6 kha nang ly giai V.
alginolyticus VA15 (4,26 x 10*2 PFU/mL) va TKT PVAS8 c6 kha ning ly giai
V. alginolyticus VA10 (2,79 x 102 PFU/mL) véi gia tri MOI 0,001. Bén canh
do, tai MOI thép nhit 12 0,000001 trén TKT PVA23 hay 0,0000001 trén TKT
PVA8, mat do hai TKT nay thu dugc I6n bai vi ching ¢6 kha nang tang sinh
manh [57, 76].
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Hinh 3.13. Puong cong sinh truéng biéu dién hoat tinh ly giai chung V.
alginolyticus D1 cta thuc khuan thé C1 & cac MOI khac nhau

T két qua Hinh 3.13 cho thdy, sau khi lidy nhiém, chung V.
alginolyticus D1 bi trc ché dang ké su phat trién trong vong 6 gid dau & céac
MOI 16n hon 0,01, cac MOI con lai khong bi e ché hodc e ché yéu. Mat do
té bao duoc do sau 10 gir va thiy rang V. alginolyticus D1 tai sinh twong d6i
cham. Tuong tu nhu trén chung vi khuan ky chu V. parahaemolyticus H3, &
cac gia tri MOI cao hon 0,1, vi khuan ky chu V. alginolyticus D1 bi tc ché
sinh truéng manh trong 7 gio dau va tai sinh manh sau d6. Tai MOI 0,001,

mat d6 vi khuan ting manh trong 4 gid dau (khong c6 khac biét so voi doi
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ching), sau d6 toc do sinh truong cham lai va giam dan sau 6 gio 1ay nhiém.

Tom lai, tai cac MOI khac nhau, su phat trién cua V. alginolyticus D1
bi trc ché boi thyc khudn thé C1 1a khac nhau; V. alginolyticus D1 & MOI 0,01
budc vao giai doan can bang ngay sau 2 gi dau. Puong cong sinh trudng Vi
khuan cho thdy TKT CI c6 hiéu qua cao trc ché V. alginolyticus D1 & cac
MOI 16n hon 0,001 sau 10 gid lay nhiém, mat o TKT ting s& dan dén su
khang TKT cua quan thé vi khuan do su chon loc cia cac quan thé khang
TKT. Két hop két qua mat do TKT (8,787 + 0,039 log PFU/mL) va duong
cong sinh truong cta vi khuan ky chi, MOI téi wu cia TKT C1 ly giai V.
alginolyticus D1 la 0,01.

3.3.2. Puong cong sinh trudéng don bac cia TKT C1

Do V. parahaemolyticus gay bénh chinh trén tom nudc lg, chung V.
parahaemolyticus H3 dugc str dung lam ky chu cho nhiing danh gia sau hon
vé dic tinh ly giai cia TKT C1. Trong thi nghiém nay, TKT C1 duoc 0 voi V.
parahaemolyticus H3 dau giai doan log véi MOI 14 0,001 PFU/CFU va duong
cong sinh truong don bac da dugc xay dung nham muc dich tim ra thoi diém
thu nhan TKT cho hiéu suit cao nhét. Thi nghiém dugc 1ap lai ba lan va két
qua thé hién ¢ Hinh 3.14.

Thoi ky tiém tang 13 thoi gian tbi thiéu tir khi hap phu TKT dén trudc
khi TKT ly giai vat cha va giai phong cac virion thé hé con chau. Tir biéu do
cho thay khoang thoi ky tiém tang cua TKT C1 ngan, chi dudi 10 phat (Hinh
3.14). Hé s6 nhan vi rat (burst size) 1a s luong virion thé hé trung binh duoc
giai phong bdi mot té bao chil bi ldy nhiém khi hoan thanh chu ky ting
truéng. Hé s6 nhan vi rit 16n dugc coi 1a mot trong nhing dic diém chinh cta
thuc khudn thé ¢6 hiéu qua nhu tac nhan khang khuan, lién quan chit ché dén
kha nang lay truyén ctia thuc khuan thé. Mot thue khuéan thé co hé sb nhan vi
rat 1én ¢6 1gi thé thuc té trong tri liéu vi quén thé thuc khuan thé c6 thé tang

liéu ban dau 1én vai tram lan trong mdt khoang thoi gian ngan [83].
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Hinh 3.14. Buong cong sinh truong don bac cia TKT C1

Tt cong thire trén, hé s6 nhan vi rat cia TKT C1 duoc xac dinh 1a 294
PFU/té bao xam nhiém, cao hon dang ké so voi hé sd duoc quan sat thdy &
hau hét cac TKT ly giai V. parahaemolyticus khac (<100 PFU/té bao xam
nhiém) nhu TKT PGO07 (60 PFU/té bao xam nhiém) v&i thoi ki tiém tang ngan
(10 phuat), pha sinh truéng kéo dai (170 phat), TKT vB_VpS BA3 va
vB_VpS_CA8 déu co thoi ki tiém tang ngan va hé s nhéan vi rat khoang 100
PFU/té bao xam nhiém, hay 6 TKT dugc phan lap tur cac mau hai san ¢6 hé sd
nhan vi rat dao dong tir 17-51 PFU/té bao xam nhiém voi thoi ki tiém tang
ngan (10 dén 20 phat) [51, 55, 56]. Liang va cong su (2022) di phan lap duoc
TKT vB_VpaP_GHSM17 c6 thoi ki tiém tang dai 20 phut, pha ting sinh kéo
dai 100 phat va c6 hé sb nhan vi rut 1a 316 PFU/té bao xam nhiém [54]. Cao
va cong sy (2021) di phan 1ap duoc TKT MGD2 c¢6 kha ning kiém so4t sinh
hoc chéng lai V. parahaemolyticus da khang thudc co thoi ki tiém tang ngan
(10 phit), pha ting sinh dai 40 phut va hé sé nhan vi rat 1a 244 PFU/té bao
xam nhiém [59]. Trong nghién ctru khac, Yin va cong sy (2019) da phan lap
dugc ba TKT V. parahaemolyticus ¢V05, V07 va ¢V09 tir nudc bé mit
song Truong Giang, Thuong Hai c6 hé s6 nhén vi rit 1an luot 1a 571 PFU/té
bao xam nhidém, 458 PFU/té bao xam nhiém va 593 PFU/té bao xam nhiém.

Trong d6, thoi ki tiém tang cia cac TKT tuong d6i ngan (15 phat) va pha ting
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sinh dao dong nho (30-40 phut) tuy timg TKT [80]. Mac du ba TKT V.
parahaemolyticus c6 hé s6 nhan vi rat 16n hon, nhung hé sb nhan vi rit cua
TKT C1 néi chung 1a twong ddi 16n, thoi ki tiém tang ngan va cé tac dung ly
giai manh d6i véi V. parahaemolyticus H3.
3.3.3. Anh huéng ciia nhiét d9 t6i sw 6n dinh ciia thwe khuan thé C1
Nhiét d6 12 mot trong cac yéu to anh hudng t6i qua trinh gan, xam nhap,
nhan Ién cua TKT trong té bao vat chi. Nhiéu nghién ctru chimg minh giai
doan tiém tang bi anh hudng boi nhiét 6 cao, trong khi d6 su xAm nhap cua
TKT bi can tré boi nhiét do thap. Bén canh d6, TKT c6 phd hoat dong rong &
dai nhiét c6 nhiéu tiém ning phat trién ché pham vi sinh sau ndy. Anh huéng
ctia nhiét d6 toi sy 6n dinh ciia TKT dugc tién hanh va két qua thé hién o

Hinh 3.15.
10
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Nhiét dé (°C)

= [=))
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Hinh 3.15. Anh hudng cta nhiét do t6i su 6n dinh ciia TKT C1

Tt biéu d6 Hinh 3.15 cho thay, TKT C1 c6 dai nhiét do hoat dong kha
rong tir 20-70°C. Khong c6 su khac biét 1o rét duge ghi nhan & nhiét dg tur 20-
50°C (7,8-8 log PFU/mL). Tang nhiét d6 t6i 60°C lam giam nhe mat ¢ TKT
C1 (7,256+ 0,006 log PFU/mL). Viéc u ¢ nhiét do hon 70°C lam mat ¢ TKT
chi con 5,563+ 0,036 log PFU/mL. Pac biét, TKT C1 uc ché hoan toan &
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nhiét d6 80°C. Két qua trén hoan toan phu hop voi két qua duge bao cio trong
nghién ctru cua Liang va cong su (2022). Két qua cho thdy TKT ly giai V.
paraheamolyticus vB_VpaP_GHSM17 c¢6 hoat tinh 6n dinh & nhiét d6 dudi
60°C va bi bat hoat hoan toan & nhiét d6 80°C [54]. Trong nghién ciru khac
cta Ren va cong su (2022), TKT S1R3Y ly giai ky chu V. alginolyticus phan
1ap tir mau nude thai duoc thu thap tai cho hai san & Pai Lién, tinh Liéu Ninh,
Trung Qudc bi bat hoat hoan toan & nhiét do trén 70°C [84]. Nam 2023, Xu
va cong su dd nghién ctru danh gia sy 6n dinh cua TKT vB_VpaP SJISY21
phan lap tir nude thai cia cho hai san & Tam A, Trung Qudc va thiy rang mat
d6 TKT nay 6n dinh & nhiét d6 dudi 80°C [85].
3.3.4. Anh huéng ciia pH téi sw 6n dinh ciia thwe khuan thé C1

Mbi TKT déu c6 do pH téi wu cho sy song va cac hoat dong sinh hoc.
pH c6 vai tro quan trong dbi véi su sinh truong va phat trién caa TKT va vi
khuan ky chii. pH ti uu sé nang cao kha nang ly giai vi khuan chii cua TKT.
Trong nghién ciru ndy, su on dinh cuia TKT C1 dugc danh gia trén dai pH ti
3-12. Két qua danh gia duoc thé hién & Hinh 3.16.

10

Mat do TKT (log PFU/mL)

Hinh 3.16. Anh hudng cta pH tdi sy 6n dinh ctia thuc khuén thé C1

Két qua Hinh 3.16 cho thay TKT C1 duy tri hoat dong & dai pH rong,
tr pH 4 — pH 11, ti 1€ séng sot dao dong tur 88,21-100%. Trong do, mat do
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TKT gan nhu khong thay doi (~8 log PFU/mL) & dai pH 6 - 9. Khi do pH
giam xudng 4, hoat dong cua TKT C1 giam dang ké, chi con 7,057 + 0,106
log PFU/mL. TKT C1 bi bét hoat hoan toan ¢ pH 3. Khi d6 pH tang t6i 11,
mat do TKT C1 giam nhe (7,497 = 0,072 log PFU/mL) so véi pH 9 (7,926%
0,013 log PFU/mL) va bat hoat hoan toan & pH 12.

Két qua nay tuong ddéng véi nghién ctru cia Liang va cong su (2022)
cho thdy TKT vB_VpaP_GHSM17 trén V. paraheamolyticus khong thay doi
nhiéu vé mat 6 ¢ dai pH 5 - 11 [54]. Nam 2020, nhom tac gia Yang va cong
su nghién ctru kha nang ly gidi cia TKT vB_VpS BA3 c6 kha ndng ly gidi V.
paraheamolyticus va cho thay TKT nay hoat dong tét trong dai pH 5-10 va
mat d6 giam & pH thap hodc cao hon dai trén [55]. Két qua ndy ciing tuong tu
vo1 nghién ctru ciia Tan va cong sy (2021) trén 6 dong TKT phan 1ap duoc co
kha nang ly giai V. paraheamolyticus. Két qua cho thay cac thuc khuan thé
dugc quan sat ndy c6 kha niang chiu duoc do pH trong dai tir 5 dén 11 véi ty
1¢ séng sot dao dong tir 95,82 - 99,92% [56]. Do d6, co thé thay rang thyc
khuan thé c6 thé duy tri 6n dinh dudi cac ap luc moi truong khac nhau, tao
diéu kién thuan loi d6i véi liéu phap thé thuc khuin trong moi trudng nudc

nudi trong thuy san [86].
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KET LUAN VA KIEN NGHI
KET LUAN
1. Pa phan 13p va dinh danh dugc 4 chung vi khuan trén mau tdm bénh
bang phan tich trinh tu gen 16S rRNA két hop véi cac dic diém hinh thai va
hoéa sinh, bao gém V. alginolyticus D1 va V. paraheamolyticus H3, Vibrio sp.
Al.2 va V. alginolyticus A2.
2. Pi sang loc dugc chung thuc khuan thé C1 c6 phd ly giai rong va manh
v6i ca 4 ching vi khuan Vibrio phéan lap tir 7 thyc khuan thé thuan dugc phan
1ap trén 30 mau bun va nudc ao. Thuc khuan thé C1 c6 céu trac dau da dién
voi duong kinh 52,73 nm.
3. Pi xac dinh dugc mot sé dic tinh ly giai cia TKT C1 trén vi khuan ky
cha V. paraheamolyticus H3, bao gom: MOI téi wu la 0,0001; thoi gian tiém
tang kéo dai khoang 10 phut; giai phong luong thyc khuan thé méi trung binh
dat 294 PFU/té bao xam nhiém; on dinh & nhiét d6 20 - 50°C; chiu dai pH
rong tir 5 — 11 va tbi wu nhat & pH 6 — 9.

KIEN NGHI

Tir cac két qua nghién ciru thu duoc trong dé tai, tac gia kién nghi st
dung cong nghé giai trinh tu hé gen thé hé mdi dé nghién ciru diac diém hé
gen, phén loai va cac gen chirc niang lién quan dén co ché lay nhiém cia thuc
khuan thé C1.
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PHU LUC
Trinh tu 16S rRNA cua chang vi khuan H3.

GCTACCTTGCAGTCGAGCGGAACGAGTTATCTGAACCTTCGGGGGACGATAACGGCGTCGAGCGGCGGAC
GGGTGAGTAATGCCTAGGAAATTGCCCTGATGTGGGGGATAACCATTGGAAACGATGGCTAATACCGCAT
GATGCCTACGGGCCAAAGAGGGGGACCTTCGGGCCTCTCGCGTCAGGATATGCCTAGGTGGGATTAGCTA
GTTGGTGAGGTAAGGGCTCACCAAGGCGACGATCCCTAGCTGGTCTGAGAGGATGATCAGCCACACTGGA
ACTGAGACACGGTCCAGACTCCTACGGGAGGCAGCAGTGGGGAATATTGCACAATGGGCGCAAGCCTGAT
GCAGCCATGCCGCGTGTGTGAAGAAGGCCTTCGGGTTGTAAAGCACTTTCAGTCGTGAGGAAGGTGGTGT
AGTTAATAGCTGCATTATTTGACGTTAGCGACAGAAGAAGCACCGGCTAACTCCGTGCCAGCAGCCGCGG
TAATACGGAGGGTGCGAGCGTTAATCGGAATTACTGGGCGTAAAGCGCATGCAGGTGGTTTGTTAAGTCA
GATGTGAAAGCCCGGGGCTCAACCTCGGAATTGCATTTGAAACTGGCAGACTAGAGTACTGTAGAGGGGG
GTAGAATTTCAGGTGTAGCGGTGAAATGCGTAGAGATCTGAAGGAATACCGGTGGCGAAGGCGGCCCCCT
GGACAGATACTGACACTCAGATGCGAAAGCGTGGGGAGCAAACAGGATTAGATACCCTGGTAGTCCACGC
CGTAAACGATGTCTACTTGGAGGTTGTGGCCTTGAGCCGTGGCTTTCGGAGCTAACGCGTTAAGTAGACC
GCCTGGGGAGTACGGTCGCAAGATTAAAACTCAAATGAATTGACGGGGGCCCGCACAAGCGGTGGAGCAT
GTGGTTTAATTCGATGCAACGCGAAGAACCTTACCTACTCTTGACATCCAGAGAACTTTCCAGAGATGGA
TTGGTGCCTTCGGGAACTCTGAGACAGGTGCTGCATGGCTGTCGTCACCTCGTGTTGTGAAATGTTGGGT
TAAGTCCCGCAACGAGCGCAACCCTTATCCTTGTTTGCCAGCGAGTAATGTCGGGAACTCCAGGGAGACT
GCCGGTGATAAACCGGAGGAAGGTGGGGACGACGTCAAGTCATCATGGCCCTTACGAGTAGGGCTACACA
CGTGCTACAATGGCGCATACAGAGGGCAGCCAACTTGCGAAAGTGAGCGAATCCCAAAAAGTGCGTCGTA
GTCCGGATTGGAGTCTGCAACTCGACTCCATGAAGTCGGAATCGCTAGTAATCGTGGATCAGAATGCCAC
GGTGAATACGTTCCCGGGCCTTGTACACACCGCCCGTCACACCATGGGAGTGGGCTGCAAAAGAAGTAGG
TAGTTTAACCTTCGGGGGACGTACCACTGG

Trinh tu 16S rRNA cua chang vi khuan A2.

GCCTACCATGCAGTCGAGCGGAACGAGTTATCTGAACCTTCGGGGAACGATAACGGCGTCGAGCGGCGGA
CGGGTGAGTAATGCCTAGGAAATTGCCCTGATGTGGGGGATAACCATTGGAAACGATGGCTAATACCGCA
TGATGCCTACGGGCCAAAGAGGGGGACCTTCGGGCCTCTCGCGTCAGGATATGCCTAGGTGGGATTAGCT
AGTTGGTGAGGTAAGGGCTCACCAAGGCGACGATCCCTAGCTGGTCTGAGAGGATGATCAGCCACACTGG
AACTGAGACACGGTCCAGACTCCTACGGGAGGCAGCAGTGGGGAATATTGCACAATGGGCGCAAGCCTGA
TGCAGCCATGCCGCGTGTGTGAAGAAGGCCTTCGGGTTGTAAAGCACTTTCAGTCGTGAGGAAGGTGGTG
TAGTTAATAGCTGCATTATTTGACGTTAGCGACAGAAGAAGCACCGGCTAACTCCGTGCCAGCAGCCGCG
GTAATACGGAGGGTGCGAGCGTTAATCGGAATTACTGGGCGTAAAGCGCATGCAGGTGGTTTGTTAAGTC
AGATGTGAAAGCCCGGGGCTCAACCTCGGAATTGCATTTGAAACTGGCAGACTAGAGTACTGTAGAGGGG
GGTAGAATTTCAGGTGTAGCGGTGAAATGCGTAGAGATCTGAAGGAATACCGGTGGCGAAGGLCGGCCLCCC
TGGACAGATACTGACACTCAGATGCGAAAGCGTGGGGAGCAAACAGGATTAGATACCCTGGTAGTCCACG
CCGTAAACGATGTCTACTTGGAGGTTGTGGCCTTGAGCCGTGGCTTTCGGAGCTAACGCGTTAAGTAGAC
CGCCTGGGGAGTACGGTCGCAAGATTAAAACTCAAATGAATTGACGGGGGCCCGCACAAGCGGTGGAGCA
TGTGGTTTAATTCGATGCAACGCGAAGAACCTTACCTACTCTTGACATCCAGAGAACTTTCCAGAGATGG
ATTGGTGCCTTCGGGAACTCTGAGACAGGTGCTGCATGGCTGTCGTCAGCTCGTGTTGTGAAATGTTGGG
TTAAGTCCCGCAACGAGCGCAACCCTTATCCTTGTTTGCCACCGAGTAATGTCGGGAACTCCAGGGAAAC
TGCCGGTGAATAACCGGAGGAAGGTGGGGACAACTTCAAGTCATCATGGCCCTTACAAATAGGGCTACAC
ACGTGCTACAATGGCCCATACAGAGGGCGGCCAACTTGCAAATGTGAACCAATCCCAAAAGGCGCGCTCT
ATTCCGGATTGGAGTTCCCACCCCCTCTCCATGAAAACGGAACCCTTAGTAATTTGGGAATAGAATGCCC
CCGGGGAAACGTTCCCCGGCTTTTAACCCCCCCCCCCCCACACCATGGGAGTGGGCTGCAAAAGAAGTAG
GTAGTTTAACCTTCGGGGGGACGCTACCATTGA



54

Trinh tu 16S rRNA cua chang vi khuan D1.

CGCCTACCATGCAGTCGAGCGGAACGAGTTATCTGAACCTTCGGGGAACGATAACGGCGTCGAGCGGCGG
ACGGGTGAGTAATGCCTAGGAAATTGCCCTGATGTGGGGGATAACCATTGGAAACGATGGCTAATACCGC
ATGATGCCTACGGGCCAAAGAGGGGGACCTTCGGGCCTCTCGCGTCAGGATATGCCTAGGTGGGATTAGC
TAGTTGGTGAGGTAAGGGCTCACCAAGGCGACGATCCCTAGCTGGTCTGAGAGGATGATCAGCCACACTG
GAACTGAGACACGGTCCAGACTCCTACGGGAGGCAGCAGTGGGGAATATTGCACAATGGGCGCAAGCCTG
ATGCAGCCATGCCGCGTGTGTGAAGAAGGCCTTCGGGTTGTAAAGCACTTTCAGTCGTGAGGAAGGTGGT
GTAGTTAATAGCTGCATTATTTGACGTTAGCGACAGAAGAAGCACCGGCTAACTCCGTGCCAGCAGCCGC
GGTAATACGGAGGGTGCGAGCGTTAATCGGAATTACTGGGCGTAAAGCGCATGCAGGTGGTTTGTTAAGT
CAGATGTGAAAGCCCGGGGCTCAACCTCGGAATAGCATTTGAAACTGGCAGACTAGAGTACTGTAGAGGG
GGGTAGAATTTCAGGTGTAGCGGTGAAATGCGTAGAGATCTGAAGGAATACCGGTGGCGAAGGCGGLCCCC
CTGGACAGATACTGACACTCAGATGCGAAAGCGTGGGGAGCAAACAGGATTAGATACCCTGGTAGTCCAC
GCCGTAAACGATGTCTACTTGGAGGTTGTGGCCTTGAGCCGTGGCTTTCGGAGCTAACGCGTTAAGTAGA
CCGCCTGGGGAGTACGGTCGCAAGATTAAAACTCAAATGAATTGACGGGGGCCCGCACAAGCGGTGGAGC
ATGTGGTTTAATTCGATGCAACGCGAAGAACCTTACCTACTCTTGACATCCAGAGAACTTTCCAGAGATG
GATTGGTGCCTTCGGGAACTCTGAAACAGGTGCTGCATGGCTGTCGTCAGCTCGTGTTGTGAAATGTTGG
GTTAAGTCCCGCAACCAACCGCAACCCTTATCCTTGTTTGCCACCGAGTAATGTCGGGAACTCCAGGGAG
ACTGCCGGGGATAAACCGGAGGAAGGTGGGGACAACTTCAAGTCATCATGGCCCTTACAAGTAGGGCTAC
ACACGTGCTACAATGGCCCATACAGAGGGCGGCCAACTTGCGAAAGGGAGCGAATCCCAAAAAGTGCGTC
GTAGTCCGGATTGGAGTCTGCAACTCGACTCCATGAAGTCGGAATCGCTAGTAATCGTGGATCAGAATGC
CACGGTGAATACGTTCCCGGGCCTTGTACACACCGCCCGTCACACCATGGGAGTGGGCTGCAAAAGAAGT
AGGTAGTTTAACCTTCGGGGGGACGCTACCACTTGTC

Trinh tu 16S rRNA cta chang vi khuan A1.2.

GGCTACACATGCAGTCGAGCGGCAGCGACATAAACAATCCTTCGGGTGCGTCTATGGGCGGCGAGCGGCG
GACGGGTGAGTAATGCCTAGGAAATTGCCCTGATGTGGGGGATAACCATTGGAAACGATGGCTAATACCG
CATAATGCCTACGGGCCAAAGAGGGGGACCTTCGGGCCTCTCGCGTCAGGATATGCCTAGGTGGGATTAG
CTAGTTGGTGAGGTAAGGGCTCACCAAGGCGACGATCCCTAGCTGGTCTGAGAGGATGATCAGCCACACT
GGAACTGAGACACGGTCCAGACTCCTACGGGAGGCAGCAGTGGGGAATATTGCACAATGGGCGCAAGCCT
GATGCAGCCATGCCGCGTGTATGAAGAAGGCCTTCGGGTTGTAAAGTACTTTCAGTCGTGAGGAAGGTTC
ATGCGTTAATAGCGTATGGATTTGACGTTAGCGACAGAAGAAGCACCGGCTAACTCCGTGCCAGCAGCCG
CGGTAATACGGAGGGTGCGAGCGTTAATCGGAATTACTGGGCGTAAAGCGCATGCAGGTGGTTAGTTAAG
TCAGATGTGAAAGCCCGGGGCTCAACCTCGGAATTGCATTTGAAACTGGCTGACTAGAGTACTGTAGAGG
GGGGTAGAATTTCAGGTGTAGCGGTGAAATGCGTAGAGATCTGAAGGAATACCGGTGGCGAAGGCGGLCCC
CCTGGACAGATACTGACACTCAGATGCGAAAGCGTGGGGAGCAAACAGGATTAGATACCCTGGTAGTCCA
CGCCGTAAACGATGTCTACTTGGAGGTTGTGGCCTTGAGCCGTGGCTTTCGGAGCTAACGCGTTAAGTAG
ACCGCCTGGGGAGTACGGTCGCAAGATTAAAACTCAAATGAATTGACGGGGGCCCGCACAAGCGGTGGAG
CATGTGGTTTAATTCGATGCAACGCGAAGAACCTTACCTACTCTTGACATCCATAGAACTTAGCAGAGAT
GCTTTGGTGCCTTCGGGAACTATGAGACAGGTGCTGCATGGCTGTCGTCAGCTCGTGTTGTGAAATGTTG
GGTTAAGTCCCGCAACAAGCGCACCCCTTATCCTTGTTTGCCACCGAGTAATGTCGGGAACTCCAGGGAG
ACTGCCGGTGATAAACCGGAGGAAGGTGGGGACGACTTCAAGTCATCTTGGCCCTTACGGATAGGGCTAC
ACACGTGCTACAATGGCATATACAAAGGGCGGCCAATTTGCAAAAGTGAGCGAATCACAAAAATTACCTC
CTAGTCCGGATGGGGTTTCGCAACCCCCCCCCCCAGAATGGGAAACCCTAGTAATGGGAAATCAGAAAAC
CCCGGAAAATTCCCCGCTTTAACCCCCCCCCCCCCCGGGAGGGGCGCCAAAAGGGGGTTTTCCTCCAGGT
CCCCCTTTTAATTTTGGGGGGGTGATTAAAGACATAAGAATTGAGGGG
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Received: Acute hepatopancreatic necrosis disease caused by Vibrio

. parahaemolyticus is the main cause leading to economic losses to

Revised: shrimp farming. In addition, the emergence of multiple drug-resistant
Published: Vibrio has underscored the urgent need for alternative strategies such

as phage therapy. In the present study, 7 bacteriophages specific to

KEYWORDS Vibrio Spp. were i_solated from water a_nd sludge samples collected at

the shrimp farms in Quang Ninh province. Among them, phage C1

Bacteriophage was highly effetive in lysing  Vibrio panurili A1.2, Vibrio
Lytic activity alginolyticus A2, V. alginolyticus D1, and especially V.
Phage therapy parahaemolyticus H3. Using transmission e_Ie_ctron mi_crosc_:opy, the
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diameter of 52.73 nm and a very short tail. Phage C1 exhibited the
highest titer (9.6+0.12 log PFU/mL) at an optimal MOI ratio of 0.0001.
Assessement of lysis potential revealed that phage C1 was able to
maintain strong lytic activity for 10 hours. Notably, C1 had a brief
latent phase (<10 min) with a high burst size of 294 PFU/mL and
resilience to a decent range of temperatures (20-50°C) and pHs (5-11).
These findings further enhance our understanding of biological
characteristics Vibrio phage from local shrimp farms and its potential
as a biocontrol agent for vibriosis included by Vibrio spp.

PHAN LAP VA NGHIEN CU'U PAC PIEM CUA THU'C KHUAN THE CO KHA
NANG LY GIAI VIBRIO PARAHAEMOLYTICUS TAI TINH QUANG NINH
Ngb Thi Huyén Trang Trang, Quach Ngoc Tung, Nguyén Thi Thu An, Vii Thi Hanh Nguyén, Phi

Quyét Tién"

YVién Cong nghé sinh hoc, VAST, 2Khoa Céng nghé thwc phim, Pai hoc Cong nghé Pong A

THONG TIN BAI BAO

Ngay nhan bai:

TOM TAT
Bénh hoai tir gan tuy cip do Vibrio parahaemolyticus la nguyén nhan
chinh gay thiét hai kinh té toi nganh nudi tom Hon nita, sy xut hién

Ngay hoan thi¢n: ctia Vibrio da khang thudc da nhan manh tim quan trong ctia liéu phap
Ngay dang: thuc khuan thé nhu phuong phép thay thé nham kiém soat dich bénh.

TU KHOA Trong nghién ctru nay, 7 thuc khuén thé dic hiéu vai Vibrio spp. duogc
— phén lap tir cAc mau nude va bun thu tai cac trai nudi tdm & tinh Quang

Li¢u phap thyc khuan the Ninh. Trong 6, thuc khuan thé C1 ¢ kha nang ly giai Vibrio panurili
Ly giai Al.2, Vibrio alginolyticus A2, V. alginolyticus D1 va dic biét 1a V.
Thuc khun thé parahaemolyticus H3. Str dung kinh hién vi dién tir quét, thyc khuan
Vibriosis thé C1 c6 dac diém gidng véi ho Podoviridae dua vao dudng kinh dau

Vibrio parahaemolyticus

52,73 nm va dudi rat ngan. Phage C1 thé hién hiéu gia cao nhét (9,6
+0,12 log PFU/mL) & ty 16 MOI t6i wu 12 0,0001. Thuc khuén thé C1
c6 thé duy tri hoat dong ly giai manh trong 10 gid. Pang chu y, C1 ¢
pha tiém an ngén (<10 phut) v&i hé s6 nhan vi rat 12 294 PFU/mL, bén
v6i dai nhiét do (20-50°C) va ddi pH (5-11). Nhiing két qua trén nang
cao sy hiéu biét ciia chung ta vé dic tinh sinh hoc cua thuc khuan thé
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ban dia phan lap tir cic trang trai nudi tom va minh chimg tiém ning
ki€m soat sinh hoc ctia thuc khuan thé d6i vdi bénh vibriosis.

1. Introduction

Vibriosis, caused by Vibrio pathogens, stands as one of the most prevalent infections posing a
serious threat to shrimp worldwide. Vibrio species are able to play significant roles in
biogeochemical cycles of aquatic ecosystems due to their high abundance and versatility [1].
However, some Vibrio spp. such as as Vibrio harveyi, V. parahaemolyticus, V. alginolyticus, and
V. vulnificus have been reported to be pathogenic to shrimp [2]. Acute hepatopancreatic necrosis
disease (AHPND) caused by V. parahaemolyticus is the most severe disease devastating the global
shrimp industry. Additionally, the consumption of shrimp and its related products contaminated
with Vibrio spp. has bee reported to cause serious food poisoning [3]. The emergence of antibiotics,
as a quick and effective therapeutic strategy to control the spread of bacteria, has concided with
excessive use, leading to the dispersal of multiple resistant strains and the presence of antibiotic
residues in the environment and especially in shrimp [4]. Hence, exploration of alternative
strategies to control Vibrio contamination in shrimp farming is imperative in order to improve
production, reduce antibiotic use, and ensure food safety.

Bacteriophages, composed of DNA or RNA enclosed in a protein coat, are prokaryotic viruses
that infect and lyse host bacteria [3]. Virulent or lytic phages attach to host bacteria through specific
receptors on the cell surface. Subsequently, the viral genetic materials are injected into the host,
initiating cycles of replication until the phage-derived proteins are activated to lyse and Kill
bacterial cells [5]. Transmission electron microscopy (TEM) is still an effective method for
identification of phage. Various studies have proved that the use of phage could prevent vibriosis.
Previous report showed over 70% reduction in V. parahaemolyticus counts within one hour of
phage application [6]. The efficacy of phages as biocontrol agents was also evident by a 40%
reduction in shrimp mortality upon treatment with bacteriophage against V. alginolyticus [7].

In Vietnam, research investigating phages as biocontrol alternatives to antibiotics in shrimp
farming has only gained momentum in recent years [8]. However, a common limitation of these
studies is the lack of sufficient evidence and characterization of potential Vibrio phage, which may
hinder the practical application of phage therapy in aquaculture. It is crucial to thoroughly evaluate
their morphological characteristics and lytic specificity to host strain prior to utilizing phages for
broad applications. The aim of the study is to isolate and characterize a V. parahaemolyticus phage
isolated from shrimp farms collected in Quang Ninh province. These findings will offer valuable
insights for future application of phages in managing Virbio infections in shrimp.

2. Methods

2.1. Bacteriophage isolation

Four bacterial strains V. panurili Al.2, V. alginolyticus A2, V. alginolyticus D1, and V.
parahaemolyticus H3 kindly provided by the VAST-Culture Collection of Microorganisms,
Vietnam Academy of Science and Technology were used hosts for the isolation of bacteriophages.
All bacterial strains were cultivated in Alkaline Saline Peptone Water (ASPW) medium (Peptone
10 g/L; NaCl 15 g/L; pH 6.2 — 7.0).

Bacteriophages were isolated from 18 water and 12 sludge samples collected in Quang Ninh
province using the double agar layer method as describled previously [9]. In brief, samples were
centrifuged at 8000 rpm for 10 min to obtain supernatant which was then mixed with a respective
volume of 2X ASPW medium. After 8-hour incubation with shaking at 37°C, the mixture was
centrifuged at 8000 rpm for 5 min and then incubated with Vibrio cultures under shaking condition
overnight. Afterwards, the mixture underwent centrifugation at 10000 rpm for 10 min at 4°C. The
resulted lysis samples were later filtered through sterile 0.22 um membrane filters and stored at
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4°C. Lysis samples were then diluted with SM buffer (50 mM Tris-HCI, 100 mM NaCl, 8 mM
MgSQOa, 0.01% gelatin, pH 7.0). The mixture was added to the exponential phase culture of Vibrio
in 0.3% agar ASPW and then poured over pre-solidified 1.5% agar ASPW plates. The plates were
incubated overnight for plaque formation [9]. Single plaques were picked from the plate using a
sterile pipette tip and the procedure was repeated at least four times for phage purification. Purified
phage were stored in SM buffer at 4°C.

2.2. Transimission Electron Microscopy (TEM)

Bacteriophage sample was deposited on a copper grid for absorption in dark for 30 min
according to the previous protocol with the slight modification [10]. The sample was negatively
stained using 1% phosphotungstic acid for 20 min and then dried for 30 min. The obtained phage
samples were examined in a JEM-2100 transmission electron microscope (TEM) (JEOL, Tokyo,
Japan).

2.3. Determination of lytic activity against V. parahaemolyticus H3

Multiplicity of Infection (MOI) is the ratio of phage particles to potential Vibrio host cells,

which was determined according to the method previously describled [10]. Briefly, V.

parahaemolyticus H3 at log phase (~10® CFU/mL) were mixed with phage suspension (~10®

PFU/mL) to achieve an MOI of 0,001; 0,01; 0;1; 1; 10; 100. Non-infected Vibrio cells were used
as controls. All samples were incubated at 37°C for 10 hours with shaking at 150 rpm and lysate
samples were then centrifuged at 8000 rpm for 5 min at 4°C. The supernatants were filtered through
a 0.22-um membrane filter and phage titer and then assessed using the double layer agar method.
The MOI with highest phage titer was considered the optimal MOI. The experiment was done in
triplcate.
2.4. One-step growth curve

One-step growth curve of phage was determined as previously described with the slight
modifications [11]. Phage suspension was mixed with 500 pL of V. parahaemolyticus H3 culture

(~108 CFU/mL) at optimal MOI and incubated at 37°C for 15 min for phage absorption. The
mixture was then centrifuged at 10,000 rpm for 30 s at room temperature to remove free phage
particles. The pellet was resuspended in 10 mL ASPW. A 100 pL sample was taken every 20 min
for 1.5 hours to determine phage titer by plagues counting. The experiment was performed in
triplicate. Phage burst size was calculated based on the growth curve using the formula:

Phage average at plateau phase

Burst size =
urst size Number of infecting phage

In which, the number of infecting phage is the initial total phages minus free phage.
2.5. Effects of temperature and pH on bacteriophage stability

Thermal and pH stability of phages was assessed according to method previously descirbed
[10]. For thermal stability, phage suspension of 108 PFU/mL was incubated on ASPW for 1 hour
at different temperatures (20°C, 35°C, 40°C, 50°C, 60°C, 70°C, 80°C). For pH stability, ASPW
medium was perpared at pH 3-11. A volume of 1 mL phage suspension was mixed with 9 mL of
ASPW at respective pH to achieve 108 PFU/mL phage and then incubated at 35°C for 1 hour. The
titer of phages was determined using the double layer agar method.

3. Results and Discussion
3.1. Screening of Vibrio lytic bacteriophage

Bacteriophages specific to 4 Vibrio host strains were isolated from water and sludge samples
collected in Quang Ninh province. Transparent zones on the host bacterial lawn agar, called phage
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plaques, indicate the presence of Vibrio lytic phages. Purification of phages was carried out after
repeated sub-cultured until separated plaques appeared uniform in shape and size. A total of 7
presumtive phages were obtained from pure subcultures using three successive single-plaque
isolations (Table 1). Three phages B1, B3 and B4 displayed infectivity towards single bacterial
strain such as V. alginolyticus D1 or V. paraheamolyticus H3. In contrast, phage C1 had the most
potent lytic activity against all bacterial strains, follwed by phage C2. Since phage C1 displayed
significant lytic activities against all tested Vibrio strains with visible transparent zones, C1 was
selected for further characterization.

Table 1. Screening for lytic bacteriophage on different Vibrio strains

Host Vibrio V. alginolyticus | V. alginolyticus | V. paraheamolyticus
Phage panurili A1.2 A2 D1 H3

C1 ++ ++ ++ ++

C2 + + + +

B1 - - + -

B2 - - +

B3 - - - "

B4 - - - +

Q4 - - + +

Note: ++, clear plaques; +, plaques with heavy turbidity; -, no plaques formed.

It is worthy to note that V. paraheamolyticus H3 strain was the most sensitive host (Table 1).
Despite being the same species, V. alginolyticus A2 was quite resistant to isolated phages as
compared to V. alginolyticus D1. V. paraheamolyticus were often reported to be related to
infections, especially AHPND, in shrimps [8]. Similar to the present study, six phages from
sediments and seafoods in Korea were capable of lysis multiple V. paraheamolyticus hosts, of
which the most efficient phage Vpp2 had lytic property on 3 different Vibrio species [12]. In
addition, a bacteriophage VVP1 from shrimp grow-out pond was able to infect both V.
parahaemolyticus and V. alginolyticus [13]. A broad host-specific bacteriophage seemed an
attractive feature, especially when applying it in preventing Vibrio spp. from shrimp farms.

3.2. Morphological analysis of bacteriophage C1

Plaques of Cl1 phage exhibited high transparency and round shape, with diamters of
approximately 1-3 mm after 10 h incubation (Figure 2A). Halo around the plaques were also
observed for C1 phage, suggesting depolymerization enzymes activity on bacterial cell envelops
that potentially contribute to phage-derived enzymes approach for phage therapy. This result was
similar to that of Iytic phage R16F against V. parahaemolyticus 1.19977, with clear plaques of
about 2-3 mm in diameter [14].

TEM revealed that C1 consisted of a head diameter of approximately 52.73 nm resembling a
isometric shape, and a very short tail (Figure 2B). In agreement with our findings, a Podoviridae
phage vB_VpaP_DE10 also possessed an icosahedral shape with diameter of 52.4 + 2.5nm [15].
These indicated that C1 could be a putative member of the Podoviridae family under Caudovirales
order according to classification guidelines by the International Committee on Taxonomy of
Viruses (ICTV) 2020 [16]. Of note, a large number of studies identified Vibrio lytic phages
belonged to Siphoviridae family [4, 8]. In Vietnam, only V.parahaemolyticus lytic phage isolated
from Can Tho province was reported to belong to Demerecviridae [8]. Hence, the current study
was the first identification of Podoviridae phage from shrimp farm in Vietnam.
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Figure 2. Plague morphology (A) and transmission electron photographs of bacteriophage C1 (B).
3.3. Determination of optimal multiple of infection

Given that optimal MOI is the value at which a maximal phage yield is acheived [9], optimal
MOI of phage C1 was determined using V. parahaemolyticus H3 as the host (Figure 3A). At MOI
of 0.0001, the highest bacteriophage titer at 9.6 + 0.12 log PFU/mL was observed after 10-hour
incubation at 37°C, indicating that 0.0001 was the optimal MOI. In agreement with our results, Yu
et al. reported the optimal MOI for V. owensii phages P7A and P8D was 0.0001. Meanwhile, the
optimal MOI of three Podoviridae phages Vp22, Vp02 and Vp33 were 0.001, 0.1 and 1, achieving
phage titer at 9.52, 10.02 and 8.34 log PFU/mL, respectively [10]. This discrepancy indicates
varying MOI could be observed for different phages. Moreover, a lower MOI of C1 implied that
fewer phages are required to infect the same number of bacteria, rendering it a favorable option to
minimize application costs in phage therapy development.
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Figure 3. Determination of optimal MOI (A) and lytic activity of C1 against V. paraheamolyticus H3 at
different MOI for 10 h.

In vitro lysis activity of phage C1 against V. paraheamolyticus H3 was evaluated using seven
MOI ratios (Figure 3B). For the control, the ODggo value V. parahaemolyticus H3 kept increasing
and reached approximately ODsqo Of 3.0 after 10 h. Meanwhile, all phage-treated samples exhibited
a significant reduction of ODggo during 10 h. This result indicates a highly effective lytic activity
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of phage C1 on the host V. parahaemolyticus H3 regardless of the MOI ratios. The vibriophage
vB-VpP_MGD2 of the Podoviridae family, demonstrated a complete inhibition of V.
parahaemolyticus strains only at a high MOI of 100, while lower MOIs only sustained the effect
for about 4 hours [17]. Although there was a slight increase in ODeggo for all C1 treated samples at
around 7 hours, bacterial growth remained supressed throughout the 10-hour infection. This
rebounding effect could imply the emergence of phage-resistant progeny possibly due to
unexplored mutations in the host bacteria or selective pressure on phage infectivity. Bacterial
resistance is often eliminated by using phage cocktails.

3.4. Bacteriophage one-step growth curve

One-step growth curve was constructed to further characterize the life cycle of bacteriophage
C1 on host V. parahaemolyticus H3. As depicted in Figure 4, the life cycle of phage C1 includes a
short latent phase of less than 10 min, a burst phase lasting about 40 min with a burst size of 294
PFU per infected cell, followed by a plateau phase (Figure 4). This demonstrated phage C1 ability
to produce a large number of progeny in a short time while effectively infecting the host. In
agreement with our findings, Podoviridae phages, including vB_VpaP_DE10 , vB_VpP_DE17,
and vB_VpP_MGD?2, were reported with short latent phase from 5-25 min and burst period from
25-40 min [15, 18]. C1 had a stronger lysis capacity at 294 PFU/infected cells, as compared to
vB_VpaP_DE10 (244 PFU/infected cells). In addition, GHSM17 phage was considered to have
excellent lytic effect on V. parahaemolyticus with a longer latency period (20 min) and rise phase
(100 min) and higher burst size of 316 PFU/cells [17]. Taken together, phage C1 possess attractive
characteristics to be a phage therapy candidate.
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Figure 4. One-step growth curve of bacteriophage C1 on host V. parahaemolyticus H3
3.5. Temperature and pH stability of bacteriophage

The ability to withstand environmental physical and chemical factors, such as temperature and
acidity, is critical in determining an effective candidate for industrial applications [12]. Phage C1
could survive temperature below 60°C and reaminaed stable from 20- 50°C with titers of around 8
log PFU/mL (Figure 5A). However, after being exposed to 70°C, C1 titer decreased noticeably to
only about 5 log PFU/mL which was then completely diminished at 80°C. Sensitivity to different
pH levels is illustrated in Figure 5B with high activity of C1 sustained from pH 5-11 (~ 8.0 log
PFU/mL). Meanwhile, C1 phage titer was significantly affected at pH 4.0 (7.1 £ 0,106 log
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PFU/mL) and no infectivity was observed at pH 3.0. Likewise, increasing pH level to 12 witnessed
complete inactivation of C1.

In previous study, vB_VpP_DE17 was assessed at a wider temperature range and displayed
stability from 4-50°C as well as a consistent pH of 5-10 [18]. Some phage members of the
Siphoviridae family, for example, two phages BA3 and CA8 were more sensitive to temperature
and pH changes with optimal ranges from 20-40°C and pH 5.0-7.0 [19]. These results indicate that
different phage strains tolerate different thermal and acidity conditions. The ability of C1 to resist
environmental stresses indicates C1 could be an useful phage for applications against pathogenic
Vibrio spp.
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Figure 5. Effects of different temperature (A) and pH(B) on the stability of bacteriophage C1
4. Conclusion

In this study, we provided for the first time the isolation of a Podoviridae vibriophage C1 from
shrimp farms in Quang Ninh province. Phage C1 displayed a broad host range against 4 tested
Vibrio strains. Using V. parahaemolyticus H3 as a host, the optimal MOI for bacteriophage
propagation was determined to be 0.0001 and lytic potential was sustained for 10 h. Importantly,
C1 exhibited a short latent period, a big burst size and the ability to tolerate an adequate range of
temperature and pH levels, making it a desirable candidate for phage therapy. Future exploration
of the C1 phage genome, including analysis of lysogenic and virulent genes, could provide
additional insights into its safety and suitability as an alternative biocontrol agent for treating
shrimp diseases caused by Vibrio.
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VIEN HAN LAM CONG HOA XA HOT CHU NGHIA VIET NAM

KHOA HQC VA CONG NGHE VN DPijc I4p - Tw do - Hanh phiic
HOC VIEN KHOA HQC VA CONG NGHE
86: 321 /QD-HVKHCN Ha N6i, ngay 08 thang 04 nam 2024
QUYET PINH

Vé viéc thanh lap Hoi ddng danh gia luén viin thac si

GIAMBOC
HQC VIEN KHOA HQC VA CONG NGHE

Céin et Quyét dinh s6 303/0D- VHL ngay 01/03/2023 ciia Chii tich Vién Han
lam Khoa hoc va Cong nghé Viét Nam vé viéc ban himh Quy ché 16 chu"c va hoat déng
cuia Hoc vién Khoa hoc va Cong nghé;

Cdn cik Thong fe s6 23/2021/TT-BGDDT ngay 30/08/2021 cua B truong B
Gido duc vé Pio tao vé viée ban hamh Quy ché dao tao trinh dg thac sT;

Céin cir Quyét dinh 50 ]966/QB HVKHCN ngay 28/12/2021 cva Gidm déc Hoc
vién Khoa hoc va Cong nghe vé viéc ban hanh Quy ché dao tao trinh ds thac si;

Can cir Quyét dinh 50 896/QB HVKHCN ngay 25/05/2022 cua Giam c‘z’oc Hoc
vién Khoa hoc va Céng nghé vé viéc cong nhdn hoc vién cao hoc tring tuyén dot 1
ndm 2022,

Can ik Quyét dinh so 1095/0D-HVKHCN ngay 02/10/2023 cua Gidm doc Hoc vién
Khoa hoc va Cong nghé vé viéc cong nhdn dé i va ¢ nguoi hudng dan ludn van thae st

Xét dé nghi ctia Truéng khoa Khoa Cong nghé sinh hoc, Truong phong Dao tqo.

QUYET PINH:

Pidu 1. Thanh 1ap Hdi dong danh gid luén van thac si cho hoc vién Ngd Thi
Huyén Trang vo&i d& tai: “Nghién ctru phan lap va danh gid kha ning ly gidi vi khuén
Vibrio spp. gy bénh trén tom cla thyc khuén thé thu thap tai tinh Quang Ninh™.

Nganh: Sinh hoc thuce nghiém Mai sb: 8 42 01 14

Danh sach thanh vién Hoi ddng danh gid luan van kém theo Quyét dinh nay.

Pidu 2. Hoi dong ¢6 trach nhiém dénh gia ludn vin thac si theo ding quy ché
hién hanh ctia Bd Gido duc va Dao tao, Hoc vién Khoa hoc va Cong ngheé. Quyét dinh
ndy ¢o hiéu lyc trong thoi han t61 da 60 ngay lam viéc ké tir ngay ky.

Hoi dong tu giai thé sau khi hoan thanh nhiém vu.

Piéu 3. Trudng phong Té chirc - Hanh chinh va Truyén thong, Truéng phong
Pao tao, Truéng phong Ké toén, Trudéng Khoa Cong nghé sinh hoc, céc thanh vién c6
tén trong danh sach Hoi ddng va hoc vién cao hoc ¢é tén tai Diéu 1 chiu trach nhiém

thi hanh Quyét dinh nay./. @

Noi nhin:

- Nhu Diéu 3;

- Luu ho so hoc vién,
-Luw: VT, BT, MT.14.




DANH SACH HQI PONG DANH GIA LUAN VAN THAC Si
KHOA

{Kem theo Quyét dinh s6 321 /OD-HVKHCN ngéay 08/ 04 /2024

ciia Gidm déc Hoc vién Khoa hoc va Céng nghé)

Cho lﬁ'ﬁn vin cta hoc vién: Ngb Thi Huyén Trang

: o Teg de tai: Nghién ciru phan 14p va dénh gid kha ning ly gidi vi khudn Vb it B
e Spp gay bénh trén tém cua thye khuén thé thu thp tai tinh Quang Ninh.

" Nganh: Sinh hoc thuc nghiém

HOQC VIE

Ma sb: 84201 14 T
Ngudi hudng dan: TS. Quach Ngoc Tung dbe Hod
- Vién Coéng nghé sinh hoc, Vién Han lam KHCNVN vin that
Ho va tén, hoc ham, Chuyén R . Trichn  Viprio §
TT hoe vi ngdnk Co quan cong tac tronxg
: don
1 GS.TS. Chu Hoang | Cong nghe Vién Cong nghé sinh hoc, Chil 8
© | Ha ‘sinh hoc Vién Han 14m KHCNVN us :
Hoc vi
PGS.TS. Poan Vin Cong nghé Trudng Dai hoc Su pham Ha Néi, . 1 oy
2| Thuge sinh hoc B0 Gido duc va Do tao L
5 | PGS.TS. Nguyén Héasinh | Trudng Dai hoc Khoa hoc Ty nhién, | .
" | Quang Huy hoc Pai hoc Qudc gia Ha Noi 4n o}
4 | TS. Hoang Thj Thu DITET;/;? “'| Hoc vién Khoa hoc va Cong nghé, Uy vié
Hang ahidm Vién Han lam KHCNVN Thu k
5 PGS‘.TS. P& Thi Héa sinh Vién Cong nghe sinh hoc, Uv vil
" | Huyén hoc Vién Han 1am KHCNVN - da co
gia lu

(Hi ddng gom 05 thanh vién)./ﬂ




i VIEN HAN LAM CONG HOA XA HQI CHU NGHIA VIET NAM

24 KHOA HOC VA CONG NGHE VN Poc lip - Ty do - Hanh phiic
HOQC VIEN KHOA HQC VA CONG NGHE
Ha Néi, ngay 18 thang 05 ndm 2024
huln Vibri BIEN BAN HOP HOI DONG PANH GIA LUAN VAN THAC St
inh.

Thyc hién Quyét dinh s6: 321/QD HVKHCN ngay 08/04/2024 ctia Giam
dbc Hoc vién Khoa hoc va Cong nghe v& viée thanh 1ap Hoi ddng danh gia ludn

vin thac si cia hoc vién Ngo Thi Huyén Trang
Tén d& tai: Nghién ctu phan lap va danh gia kha ning ly gidi vi khuan

Trich|  Viprio spp. giy bénh trén tom cta thuc khudn thé thu thép tai tinh Quang Ninh

t
o r(:;ﬂ[]},g, NgémPJChuyén nganh: Sinh hoc thye nghiém
M3 so: 84201 14
Chul Hom nay, ngay 18/05/2024 Hoi dong da hop tat phong hop 1710, A28,

—————  Hoc vién Khoa hoc va Cong ngh@ vao luc 14 giv 00, Hoi ddng gdbm 05 thanh

Phanb Vvién:

S I 1 GS.TS. Chu Hoang Ha Chu tich hdi dong
> | Phan b 2. TS. Hoang Thi Thu Héng Thu ky hoi dong
L 3. PGS.TS. Doan Vén Thugc " Phan bién 1

Uy vil 4. PGS. TS. Nguyén Quang Huy thém bi¢n 2 ‘

Thr 5. PGS.TS. D3 Thi Huyén Uy vién hoi dong

Oy o Thanh vién ving mit: ..... O N (Phan bién hogc uy vién,

: d3 ¢6 ban nhan xét déng y cho phép hoc vién duogc bao vé trude Hoi df’)ng danh
gi4 lugn vén thac st).
NOI DUNG LAM VIEC

1. Dai dién co s& dao tao doc quyét dinh thanh 13p Hoi ddng d4nh gia luén vin
2. Chtt tich o ddng, didu khién phién hop

3. Thu ky HD, doc li lich khoa hoc va bang didm cia hoc vién

4. Hoc vién trinh bay luéin van truée Hoi dong

5. Phan bién 1: L_u,ap, Vo —Hha '&mu che Bk W f

R Ve \/m,, ...... Chnt o hodo st A S cn ,“%uéi—ﬂﬁ”

Yk, T, /lcﬂ Asz PQ‘{““""“ Al sla... Wﬁm d5., il

M&M LM 3 Ay ..j..Oj)...'o.%.etafL.

M%«@ i A . X, 28 ALt g, Do 2l W
whe Mk Wb, .

e




6. Phan bién 2: ,p,, /“ﬁw’{ i Q—«e« T «\L S §

Pm b, k¥ lus <
E&' antn. 3. /kﬂ{ h{m wﬁﬁm‘ ecac.. &mi‘ ook [ Kb
WWL‘%WW c@" A nﬂ@h‘m—l& m’ﬁ ek B +Lu

& L. re., mq,j/s ....... &W'ﬁwm K,L. et + Tis
7Hocv1entral(n - P
e - % £ i [s
U 95 V\%M“bar'% Al By, Ao ?&%%Mﬁ --------
e Iinke. v b st 80
................................................................................................... cée ndi
B i
8. Cac thanh vién HD va nhiing nguoi tham dwnéducauhéi ...

mLuM vmv'ww&!&“ﬁ,tw\fw M &WWJZ\, 'thﬁm ........
c&. .élt W%M&MMmm Wo‘vxf?% l’"_-;Z
m@f’m TeT, \f@'ﬁu Yz,/o@ Wmn:?%m& Budi

...................................................................................................

...................................................................................................

10. Hoi ddng hop kin va cho diém
- Hoi dong bau ban kiém phiéu gdm 3 thanh vién:

Truéng ban: .. PG5 TS ... Boam/. \fam/Wc/. .....
Uy vién:........ fes.95... m . '%o ...........

- Két qua kiém phiéu nhu' sau:

S6 phiéu phat ra:.....0S.......
S6 phiéu thu vé:.....0.5......
Tong sb diém:....... A4 r 2...

Diém trung binh: . f sz—




----------

.........

.........

Budi hop da két thic vao. l6.. givr. £, {phﬁt nga‘ly /\Ql g72&) )4

Diém thudng cong trinh céng bb:. ... AL..........
Tbng diém d4nh gia luan vin va thudng codng trinh cong bb:... 9..4‘4’ -
- Két luan cta Hoi dong:
+Luén vin ..... D (dat/khéng dat yéu cau)
+ Tinh khéng E‘_I_ll’lg ldp ndi dung va tén dé tai véi céc cong trinh cong bé:
....... szﬂ?

---------------------------------------------------------------------------------------------------

11. Chu tich Hoi dong, cong bo két qua, yéu cau hoc vién chinh stra ludn vén voi
cac ndi dung sau:

e L. M’Mlﬁ&w ., M vl nte S?Z/“/, ...................
-——jwwgﬂu Anmee. vikh. it nlia 1«%

........................................................................................
---------------------------------------------------------------------------------------------------
---------------------------------------------------------------------------------------------------

...................................................................................................

Ha Noi, ngay/lg thing S nam 2024)@ \_
8 r:J

THU KY HQI DONG CHU TICH HQI PONG w/

Vi Pinh Lam




CONG HOA XA HOI CHU NGHIA VIET NAM
Péc 1ap — T do — Hanh phiic

BAN NHAN XET PHAN BIEN LUAN VAN THAC SI

Ho va tén nguoi nhan x€t: Doan Van Thuoe  Hoc ham, hoc vi: PGS. TS

Chizc danh trong Hoi déng: Phan bién

Co quan cong tac: Khoa Sinh hoc, Truong Pai hoc Su pham Ha Noi

Ho va tén hoc vién: Ngo Thi Huyén Trang

Tén dé tai: Nghién ctru phén 13p va danh gia kha nang ly gidi vi khuan Vibrio spp. gay
bénh trén tom ciia thue khudn the thu thap tai Quang Ninh

Chuyén nganh: Sinh hoc thyc nghiém M3 so 8420114

NOI DUNG NHAN XET
1. Tinh cp thiét, tinh thdi sy, § nghfa khoa lige va thye tién ctia dé tai ludn vin:
Viét Nam 1a nude ndng nghi€p dang phat tridn va c6 didu kién khi hau, dia li phi hop vdi
nganh nudi trong va ché bién thuy san. Tuy nhién, nganh nudi trong thuy san dang phai
d6i dién voi nhidu loai dich bénh. Do vay, nghién ctru tim ra cac bién phap phong chbng
dich bénh phu hop s& gop phéan phat trién hon nita nganh nudi trong va ché bién thuy san
& Viét Nam. Trong d2 tai nghién clru ndy, tic gia phén lap va tuyén chon thuc khuén thé
(phage) c6 kha ndng ki sinh trén vi khuén Vibrio spp. nhim dinh huéng san xuat ché
pham Kidm soat cac vi khuén Vibrio gy bénh trén tom. Pé tai nghién ciu thé hién ¥
nghia khoa hoc v thyc tien cao.
2. Su trung ldp cua d& tai nghién ciru so voi cac cong trinh khoa hoc, ludn van da
cong b6 trong va ngoai nudc; tinh trung thwe, ré rang va diy di trong trich dén
tai liéu tham khao

Pi c6 mot sb cong trinh nghién clru sir dung thuc khuén thé trong kiém soat vi khuén

Vibrio spp., tuy nhién d6i twong va ndi dung cua nghién cuu nay ¢6 mot s6 khac biét so




Vo1 cac nghién ciu trwée d6. Lujn vin trich din twong doi day du, r 1ang céc taj i@
tham khdo.

3. Sy phu hgp giira tén dé tai véi ndi dung nghién ciru ciing nhw véi chuyén ngan|
va mi 50 dao tao

Céc ndi dung cta dé tai ludn van phi hop véi tén dé tai, vei chuyén nganh dao tao (Sin]

hoc thire nghiém) va ma sé dao tao.

4. D§ tin ciy va tinh hién dai cua phuong phdp nghién ctu di dwgc sir dung dj
hoan thanh luin vin

Tac gid @4 st dung cac phuong phap nghién ciru co ban duoc dung trong chuyén ngank

bao gém cac phuong phép vi sinh (phan 1ap, tuyén chon, nudi cdy vi sinh vat, giit gidng

va nudi cdy virus), sinh hoc phan tir (nghién ctru tach chiét va gidi trinh tw gen 168 1RNA

dé s dung trong dinh loai). Pay l1a cac phuong phap co ban thuomg duoc ding trong

nghién ciru. Cac phuong phap hién dai, dam bép d6 tin cdy cua cic két qua nghién ciry

thu dugc.

5. Két qua nghién ctu cia luin vin
- Tac gia da phan 1ap duoc 18 chang vi khuan Vibrio, da nghién ciru dic diém hinh

théi, héa sinh, gii doan trinh fu gen 16S rRNA ciia 4 chiing vi khuin tuyén chon,

dong thdi sit dung chiing 1am vat chu cho chc nghién ciru tuyén chon thuc thé

khuan tiép theo.

Phén 1ap dugc 16 chiung thue thé khudn va tuyén chon dugc chung C1 ¢6 kha ning

gdy bénh trén ca 4 ching Vibrio spp tuyén chon.

DPi xac dinh dwoc mét sd dic tinh ly gidi ciia thuc thé khuin C1 nhu 4 1é lay

nhiém, thuoi gian tidm tang, 58 luong trung binh thuc thé khuén gia phong/té bao

vi khuan (294 PFU/CFU), danh gia dugc anh hudng cta nhiét d, pH dén su ton

tai cia thuc thé khun C1,

6. Nhitng han ché, thiéu s6t cia luan vin vé npi dung, hinh thirc va ciu héi

Ludn van c¢6 mot s6 161, tac gia nén xem xét chinh sira, cu thé nhu sau:

Phin tong quan

- Tén Latinh clia nganh, 16p, bd, ho khong viét nghiéng (trang 6).

- Trang
5 4 p
thuong
- Nén
nhiing (¢
Khong j
- Nén ¢
- Phan
dinh la
- Trang
nhimg ;
Phin p
- Thén
phﬁn kg
- Xem
trong p
- Tran
- B6 su
Cho bi
-Bbs
dac did

oxidass




- cac tai lig

1IYen ngan

10 tao (Sin

0 dung d

1yén nganl
, gift giong
16S rRNA
dung trong

1ghién cirg

diém hinh
lyén chon,

1 thuc thé
 khé nang
 ti 1€ lay

ng/té bao

én su ton

- Trang 7, kich thudc nén dung duong kinh thay cho chidu réng, Hinh 0.1, can chu thich
15 d6 phong dai cta hinh, kiém tra lai théng tin hinh anh vi khuan dudi kinh hién vi
thuong,

- Nén lugc bo phén luge st nghién ciru thuc thé khuén (trang 9), xem lai théng tin mo ta
nhimg da diém cua thuc thé khuin trang 10 — thuc thé khuén cé nhiéu hinh dang chur
khong phai chi co dang dAu duéi — théng nhét théng tin véi trang 11,

- Nén dung thuit ngit Vi sinh vat cd thay thé cho thuat ngft vi khuén ¢d.

- Phén mo ta chu trinh séng cia thue thé Khuén, trang 12 va 13 chua chuin x4c, nén hiéu
dinh lai cho chuan.

- Trang 18, nén bo sung thong tin dé lam ndi bat nhitng khac biét ciia nghién ciru nay voi
nhitng nghién ciu trude d6 & Viét Nam.

Phdn phwong phdp

- Théng nhét nhiét do sir dung trong nghién ciru, phan phuong phap trang 20 (30°C),
phan két qua trang 25 (37°C).

- Xem lai ki hiéu trinh ty mdi: 27F va 1429R hay 27F va 1492R. Cho bict chu trinh nhiét
trong phan img PCR nhén doan trinh ty gen 168 rRNA.

- Trang 21 cén viét 15 moi truong ASPW long hay déc.

- B6 sung phuong phap nghién clru dé c6 két qua nhu trinh bay trong hinh 3,11 va 3.13.
Cho biét voi mét do vi khudn 14 108 CFU/mL thi gia tri OD 14 khoang bao nhiéu?

- B sung phan phwong phap nghién ctru cho cic két qua nghién ciu vé mit hinh thai,
dic diém hoa sinh cla 4 ching vi khuén tuyén chon, Mb ta phuong phéap xac dinh Gram,
oxidase va catalase.

Phin két qua va théo Iudn

- Hinh 3.5 trang 29 khong nhin thiy cac bang DNA cia marker,

- B sung mi sb truy cép clia 4 chung tuyén chon vao hinh 3.6 trang 30.

- Chi dua véo su twong déng 99% clia doan trinh tir gen 16S TRNA dé két luan tén loai
ctia cac chung vi khudn phan 1ap duge thi hoi v6i — nén xem lai cach dién dat.

- Trang 36 — chi dua vao-hinh thai d& phan loai ching C1 thi khéng thuyét phuc, dé nghi

lwoc bd phén nay.




Phan két ludn

- Diéu chinh lai két luan 1 phii hop v6i phin sira cita két qua.

- Bo ket luan 3 vi khong da cin cir,

- Két luén 4 nén trinh bay r rang hon.

Phan tii lidu tham khdo

- Chinh sira Iai theo mot méu théng nhit.

7. Néu tac gia chua viét bai bso khoa hoc thi ngi dung ciia Iudn vin cé thé duor
viét thanh cic bai bao dé gwri ding trén cac tap chi khoa hoc, sach chuyén ngank
hodc tuyen tap cong trinh hdi nghi khea hoc cap quéc gia, quoc té hay khéong?

Néi dung nghién ctru va cac két qua co ban cua lun van d3 dugc cong bé trén tap chi

Khoa hoc va Cong nghé ciia Pai hoc Thai Nguyén.

8. Két luin chung

Hinh thirc va néi dung cua luan vin dap ung yéu cau cia mot luan van thac si chuyén

nganh Sinh hoc thyc nghiém theo quy ché dao tao thac si cia B$ Gido duc va Dao tao.

Ludn van ¢6 du dicu kién dé bio vé trudc Hoi déng dé tac gid nhan hoc vi Thac si.
Ha ngi, ngay 14 thdng 5 nam 2024
Xac nhén cha don vj céng tic Ngudi viét nhin xét
(Ky va ghi rd ho tén)
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vi Thac si.
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CONG HOA XA HOI CHU NGHIA VIET NAM
Boc ldp — Tu do - Hanh phic

BAN NH’AN HET PHAN BIEN LUAN VAN THAC ST

Ho va tén ngudi nhén. xei....ﬁ}f&? /W\.Q*’va W"»‘Z,jvgfﬁHoc ham, hoc vi: ?Hlj
Chtre danh trong Hoi dong ........ W%&M ......... EEV s iesisnntiniassanmmansmssssspnsanasarasssninnbnonasnnss
Co quan c8ng tc: .. a2 ‘BEM EA.&% M&u% Mz VL odain, ARG HIN
Ho va tén hoe vién: ......N4% (.FFM Mgt fw)ﬂ/aw ...................................

- Tén @8 tai: ...;\3'66%\,& CAR . F\fmw kﬁ«wx zta ........ i
i i N %m‘*ﬂ...% Agad.. %Lw..m&..%a . ‘)W
Chuyén nganh: Sinh hoc thyc nghiém. Ma sb: 842 01 14 ’}7}/‘ w’% NW"Q"

NOI DUNG NHAN XET

1 Tinh cAp thiét, tinh th(‘:ri su, 3?11ghTa Ichoa hoc ve‘l thue tién' cfla dé tai ludn vin:
% .ﬁfzw@ ‘"Aeg, IO (V-2 bwﬁ Jm/ \(AWW
ﬁ&z ﬁ R W 5 Y ciam...er..M%«aAs MG
..... NQ_ Viwkmj '\(\Wm M“@th&c&c}g \(,Qéu
W /r/(gy W CQA@% /wamﬁ ‘C&» RN PRVEY

ong uung hp cua dc tai nghfen clru 's0 Vi c4c o ong tr Kkhoa hoc Iuan VAR

da cong bd & trong va ngoai nude; tinh trung thye, 16 rang va day &1 trong trich dan tai
liéu tham khéo:

@LW Auwg/%c %Mwﬁﬂ ‘&?:z

............ f{vx C‘Mu‘iﬁ%ﬁ%w

................................................................................................................................................

3. Su phi hop giftta tén d8 tai véi ndi dung nghién ciru cling nhw véi chuyén nganh va
mé s6 dao tao:




4. B§ tin cdy va tinh hién dai clia phuong phép nghién ctru da st dung dé hoan thanh
luén vin:

%% . 1{5%12 A@JL ..............

...... Nksia., J«,@ff,
.......... \f Awm@c Al Nag

c@?; /y‘j/_,eﬂx mﬁ Matvda . XA, CJL ﬁ? /,?g-o%a
....... W%Wm;&aﬂé— Vk{’;m*o%/i‘é%} ﬂq'p
M S @%‘ ..... BLL... gm Q..%é@ Bigreon. %zﬂummtfﬁtﬂ/} %ﬁ C%w@
P - Yl A i, R TR ST = POV T

........... Mmi&;q

...................................................................

.............................................................................

L e T
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...‘.\fﬁ*.?f.‘.....ﬁz ...... m.& ..... d&m%ﬁ”% ...... Lﬁ%éj/&%}&aﬂ ........ N.?%...imw%
(0) %2, 0l .. 6 MR N, M 2. f:ﬂ F. B H i hn b,
@) CY“"A ..... t&-ue ..... Cdg@ma&% .............. 2 /e%ﬁgzé .............................

T,@é}u ‘@I’/&A'\JL&A ......... fﬁw3ﬂ4’m5@% ..............

l\.ﬁergiﬂxﬂm % \QQM ..... WC@‘JE&@XWW @1; ..... fCCl/ﬁf\\/Iv

7. Néu téc gia chua viét bai bao khoa hoc thi néi dung cla luén vin c6 thé dugc viét
thanh cdc bai béo dé gui déng trén trén tap chi khoa hoc sach chuyén nganh hodc
tuyén tip cong trinh héi nghi khoa hoc Cpr qude gia, quéc té1 hay khéng?

P2 t.’;...ckf.....% ..... zQﬂfv ..................... )C%m/@& @f =4 fwﬂ,) Vgl S
ey i X o C/\/ wc DH. ’FM Megin. @C&:{' @j :
e m&/ﬂcm ....... e /@Zx;? z‘hnc m;\ gﬂ@»«m
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8. Két luan chung (khing dinh mirc d6 dép tmg cac yéu ciu dbi v&i mot ludn vin Thac
s1; ludn vin ¢6 thé dwa ra bao vé d’e nhén hoc vi Thac s duoc hay khong?):

i - — &y B N 7 v
...... ... Atopmw,({%%\f”f&_rwcq\

0. { XA Y S oA G.... sfox %V)\Cb ..... Bl Ao cac.

................................................................................................................................................

fWﬁ\\, ngdy f4 théng Y nim 20,2,4"

Ngwdi nhin xét
(Ky, ghi 18 ho tén)

M. (QWZS %

Luu y:

Nhin xét durge 1am thanh 02 bén, c6 chit kp ciia nguoi nhdn xét v giri vé phong Pdo tao
02 ngdy trude budi bio vé,

Bia chi lién hé: CV. Nguyén Thi Minh Tdm phong Dédo tao, Hoc vién j@’haa hoc 1‘)& Cﬁ}:lg
nghé, Vién Hom lam Khoa hoc va Cong nghé Viét Nam. 18 Hodng Quéc Viét, Cau Gidy,
Ha Ngi. BT02438689977- 0946082099




VIEN HAN LAM CONG HOA XA HOI CHU NGHIA VIET NAM
KHOA HOC VA CONG NGHE VN Poc 1ap - Tu do - Hanh phiic

HOC VIEN KHOA HQC VA CONG NGHE

BAN GIAI TRINH CHINH SUA LUAN VAN
THEO KET LUAN CUA HOI PONG PANH GIA LUAN VAN THAC SI

Ho tén hoc vién: Ngb Thi Huyén Trang Lép: 2022A

Tén dé tai luan vin: Nghién ciru phin lip va danh gia kha ning ly giai vi khuin
Vibrio spp. gdy bénh trén tom ciia thyc khuin thé thu thip tai tinh Qudng
Ninh.

Nganh: Sinh hoc thuc nghiém

Ma s6: 8 42 01 14

Ngudi huéng din khoa hoc: TS. Quach Ngoc Tung

Ngay bao vé luén van: 14h, 18/05/2024

Cizn ¢t bién ban hop hdi dong danh gid luén van thac si, hoc vién da chinh
stra ludn vin nhu sau:

STT Noi dung dé nghi b6 sung, chinh Noi dung da b6 sung, chinh sira
stra :

_ Phin mé ta chu trinh séng cta | - Pa hiéu dinh lai phan mé ta chu
thure khuén thé cAn higu dinh lai. | trinh séng cta thye khudn the.

1 |- B sung thém théng tin lam ndi | - D4 bd sung thém théng tin nghién
bat nghién cfru nay v6i nhing | clu trong nudc trong muc 1.5 vé tinh
nghién ctu trude d6 & Viét Nam. hinh nghién ctru trong nuoc.

_ Théng nhat nhiét do st dung |- DA théng nhat nhiét d6 st dung la
trong phéan 1ap vi khuan 37°C.

- Ki hiéu trinh ty méi va chu trinh | - Cép moi st dung trong nghién ciu
nhiét cua phan img PCR 13 27F va 1492R, d3 bd sung chu
trinh nhiét trong Muc 2.2.2.

- B4 sung phuong phip cho két qua | - ba bd sung phuong phip nghién
hinh 3.11 va 3.13. otru muc 2.2.6.

- B4 sung céc phuong phéap nghién | - D& bd sung céc phuong phap nghién
ctru v& mit hinh thai, dic diém hoéa | ciu vé mit hinh thai, dic diém hoa
sinh ciia vi khuan. sinh cta vi khuan trong muc 2.2.1.




thay cac bang DNA ctia marker

- B6 sung md s6 truy cip cta 4
chung tuyén chon vao hinh 3.6

- Nén dién dat lai két qua Muc
3.1.2.3 phu hgp

- Lugc bo phan phén loai TKT C1
trang 36.

- Nén thay Hinh 3.5, khong nhin | P3 thay bing hinh khic c6 bang

marker rd hon.

- M4 sd truy cdp cua 4 ching tuyén
chon da dugc bd sung vao hinh 3.6.

- Két qua da dugce dién dat lai & muc
3.1.2.3.

- Phin phan loai TKT C1 d3 duoc
liroc bo

- Pidu chinh lai két ludn 1 phu hop
v6i phén sta cla két qua

- B6 két luan 3 va trinh bay rd rang
két qua 4

K&t luan da duge diéu chinh phit hop
vo1 két qua nghién ctu va trinh bay r6
rang két lun 4.

Tai lidu tham khao chinh stra theg

mét mAu théng nhét

Tai liéu tham khao dd dugc chinh sira
theo mAu théng nhét

CHU TICH HQI DON

GS. TS. Chu Hoang Ha

TAP THE HUGNG DAN

TS. Quach Ngoc Tung

Ha Néi, ngay & thang 05 nam 2024
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