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TOM TAT

Vibrio 1a cac nhom vi khuan gay bénh pho bién trén tom va c4, nghién ctru da dang di truyen cac loai Vibrio sé€
glup xac dinh ngudn gbc phat sinh loai ciing nhu tim kiém chi th1 phén tir cho tung loai gay bénh. Trong nghién
ciru ndy, chung t6i da nghién ctru da dang di truyen cua 32 chung Vibrio gay bénh trén tom va c4 nudi tai tinh
Thira Thién Hué bang ky thuat da hinh céac doan khuéch dai ngiu nhién (RAPD). Céc chi s6 di truyén nghlen ctru
bao gom s6 allele quan sat duoc (na) s6 allele hiéu qua (ne), hé sb da dang di truyen (h) theo Nei, hé so da dang
di truyén theo Shanon (I) cho tat ca cac chung Vibrio dugc phan tich bang 6 mdi RAPD véi cac gia tri twong ting
lan luot 12 2,0000; 1,1476; 0,1171 va 0,2205. Chi so da dang nguon gen trung binh giita cac loai (Hs) 1a 0,0714,
chiém 62 52% da dang ngudn gen clia tong tit ca cac chung nghién ctru (Ht = 0,1142). Chi so da dang di tmyen
giita cac quan thé (Gst) 1a 0,3746 va dong gen wdc tinh (Nm) 1a 0,8348. Mirc do twong dong di truyén giita cac
loai nay 1a twong dbi cao, dao dong tir 0,8986 dén 0,9847. Cac 10a1 c6 do tap trung di truyen cao 1a V. shilonii,
V. vulnificus, V. harveyi va V. cholerae, trong khi V. parahaemolyticus c6 sy phan tan gifta cac chung Hai loal
V. shilonii va V. vulnificus khac xa nhau va c6 sy khac biét di truyén so v6i céc loai con lai. Két qua nghién ctru
1a co s& dé phat trién chi thi phan tir nhan dién cac loai nay.

Tir khoa: Ca, hoai tr gan tuy cép, Thira Thién Hué, tom, Vibrio.

MO PAU

Céc loai Vibrio dwoc tim thdy & khép noi trén thé gidi, trong d6 chl yéu & méi trwdng bién va cira séng. O ca, chi
nay c6 méat nhu 1a mot phan trong hé vi sinh vat dwong rudt binh thwong (Han et al., 2015). Vibrio spp. clng la
tac nhan chu yéu gay bénh cho cac loai ca nuéc lo va ca bién (Sudheesh et al., 2012) Mot sb loai Vibrio (chang
han nhw V. anguilarum, V. harveyl va V. parahaemolyticus) cé thé gay ra cac benh nguy hiém & tém (Han et al.,
2015) o} tom, bénh_hoai tr gan cép tinh (Acute Hepatopancreat/c Necrosis Disease - AHPND) da gay ty 1é tir
vong dang ke (co thé 1én dén 100%) quan thé tom nudi & Bong Nam A va cac nuéc My Latinh, AHPND duoc gay
ra boi moét sb loai Vibrio, cac loai nay cé kha néng tiét ra cac protein twong tw nhw cac doc td lién quan dén con
tring Photorhabdus (PriA” va PirB'?) (Han et al., 2015; Han et al., 2017). Sy phan bb clia cac bénh do Vibrio gay
ra trén toan thé gi6i da gay thiét hai Ién vé mat kinh t& cho nganh nudi trong thiy san (Sudheesh et al., 2012).

Ving dam pha Tam Giang - CAu Hai & tinh Thira Thién Hué 1& ddm phéa I&n nhat trong khu vuc Doéng Nam A
Hién nay, vung dam pha nay da dwoc khai thac véi dién tich khodng trén 7 nghin ha. Trong dd, phat trién nudi
trong thay sadn nwéc man, lo ven pha va trén pha (nu0| xen ghép) khoang trén 4,7 nghln ha, cac loai thuy san
nu0| chd yéu 1a t6m su xen _ghép va&i cac loai cua, ca dia, ca kinh, ca déi, ca ro phl va nubi ca Iong (ca mu, ca
vau), mang lai gia tri kinh té cao tlr nhitng ndm 1990 Tuy nhién, san Iuo’ng nu0| tréng thuy san & day glam lién
tuc tlr ndm 2009 dén nay. Nguyen nhén chinh la do dich bénh, thién tai, bién ddi khi hau va 6 nhiém moi trwcyng
nudi. Dac biét la 6 nhiém ngudn nwéc, anh hwéng nghlem trong dén strc khoe cua cac loai thuy san. Nhiéu nong
dan da bij thiét hai nghiém trong do tém bi nhiém vi khuan Vibrio va virus lién quan dén sy gia tang nhiét do cla
nwéc (Giang et al., 2016; Yen et al., 2019).

o} Thira Thién Hué, cac cong bb vé da dang di truyen cua Vibrio phan Iap tlr cac loai tom va ca blen nudi con han
ché. Viec nghién ctu da dang di truyén loai nay bang ky thuét da hinh céac doan khuyéch daj ngau nhién (RAPD)
s& gop phan cung cAp co s& khoa hoc cho viéc nghlen clru va san xuét cac bo dung cu chuan doan nhanh cac
bénh do Vibrio gay ra trén tdm, ca trong vung nudi. Qua d6 nhanh chéng dua ra nhirng bién phap xt ly kip thoi,
tranh sy tdn that vé kinh té.

NGUYEN LIEU VA PHUONG PHAP NGHIEN cUU
Chung Vibrio

Chung to6i tién hanh nghién ctru trén 32 ching Vibrio dwgc thu thap & cac vung khac nhau cda Tinh Thira Thién
Hué do Vién Cong nghe sinh hoc, Pai hoc Hué cung cap DP&c diém va dia diém thu mau cta 32 chang Vibrio
dworc trinh bay chi tiét trong nghién ctru trwdc day, bao gom cac ching thudc loai Vibrio parahaemolyticus (cac
chiing VT19, VT41, VT44, VT59, VT62, VX01, K5, VC59, VC39, VC41), V. shilonii (VT23, VT26, V127, VT29,
VT33), V. vulnificus (VC15, VC17,VC21, VC28, VC37, VC67), V. harveyi (VC24, VC25, VC45), V. cholera (VC43,
VC53, VC61), V. communis (VT47), V. furnissii (VT65), V. brasiliensis (VC52), V. fluvialis (VC72) va
V. natriegenes (VC81) (Quang et al., 2020).
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Tach chiét DNA téng sé

Khuan lac Vibrio dwgc nudi cly trong méi trwong Peptone kiém (ASPW) gbém 2% peptone va 2% NaCl, pH 8,6,
tbc do lac 180 vong/phut trong 18 gio & 30°C. Té bao vi khuan duwoc thu nhan béng cach ly tam & 13.000
vong/phut trong 4 phit & 4°C. Sau d6, DNA téng sb sé& dwoc tach chiét bang b kit AquaPure Genomic DNA
Isolation Kit (Cat. 732-6340, Bio-rad) theo hwéng dan cla nha san xuat ddi vei vi khuan Gram am. DNA téng so
sé dwoc bdo quan & 4°C dé thuc hién céac thi nghiém tiép theo. Nong dod clia DNA tong sb sau khi tach chiét
dwoc xac dinh bang may quang phd & budc séng 260/280 nm, sau dé pha loang dén ndng dd cudi cling khoang
50 ng/ul cho phan (rng khuéch dai PCR.

Phan tich RAPD

DNA tong sb cla Vibrio dwoc dung lam khuén mau de khuéch dai PCR-RAPD. Phan (rng PCR duwoc bb tri theo
Quang va dong tac gia (2016) MG6i phan ung bao gébm 10 pl 2x PCR master mix (GoTaq Green Master Mix 2X,
Promega, USA), 20 pmol mdi ngau nhién va 50 ng DNA téng sé véi tdng thé tich phan &ng la 20 .

Phan ng khuéch dai dwoc thuc hién bai may luan nhiét (SimpliAmp, ThermoFisher Scientific, USA) v&i quy trinh
phan &ng PCR nhuw sau: giai doan blen tinh ban dau & 95°C trong 5 phat; 43 chu ky: 93° C/1 phut, 37° C/1 phut,
72°C/2 phut va giai doan kéo dai cubi cling & 72°C trong 7 phut. San pham PCR-RAPD dwoc phéan tach trén gel
agarose 1,4% trong 4 gio 30 phut & 40 V (Quang et al., 2016) Cac mau khong co6 bang trong gel agarose duoc
thwc hién Iap lai d& dam bdo dd chinh xac. Chang téi sir dung 6 doan moi oligonucleotide ngau nhién (Operon
Technologies, USA) d& danh gia mirc do da dang di truy&n (Bang 1).

Phwong phap x li s6 liéu thi nghiém

Phé dién di san pham PCR-RAPD ctia cac chiing v6i cac mdi duoc phan tich theo nguyén téc dua vao sy xuat
hién hay khong xuat hién cla cac bang danh sO “1” néu c6 xuat hién bang va so “0” néu khong xuat hién bang
(Quang et al., 2016). Xay dwng gidn d6 pha hé va phan tich cum theo thuat toan UPGMA cla 32 _chdng Vibrio
dwoc thuc hlen bang chuong trinh NTSYS 2.1 (Exeter Sofware, USA) dwa trén hé sé twong ddng di truyén
Jaccard (1980).

Déi vé6i cac chi sb da dang di truyén, méi loai (tu 3-10 chiing) dwgrc xem nhw 1a mét quan thé, trong dé cac loai
chi c6 1 ching dwoc gop chung lai nhw mét quan the Céc chi sb di truyén nghlen cru quan tam nhuw sb allele
quan sat dwoc (observed number of alleles: na), s6 allele hiéu qua (effective number of alleles: ne), hé so da
dang di truyen theo Shanon (Shanon s information index: I), hé so da dang di truyén (h) theo Nei (1973), chi sb da
dang nguon gen cla tong cac quan thé (Ht), chi s6 da dang nguon gen trung binh glua cac quan thé (Hs) chi sb
da dang di truyen gitba cac quan thé (Gst) va chi sb dong gen woc tinh (Nm) ctia cac ching nghién ciru dwgc
tinh toan & mlc dd loai va gitra cac loai bang phan mém Popgen 1.32 (Yeh et al., 2000). Phan tich toa dg di
truyén (Principal Coordinates Analysis-PCoA) cta 32 chung Vibrio cling da dwoc thuc hién béng phan mém
GenAlex 6.51.

KET QUA VA THAO LUAN
Phan tich RAPD

Sau moi ngau nhién da dwoc str dung dé phan tich da hinh DNA cta 32 chding Vibrio nghién clru. Két qua phan
tich san pham PCR-RAPD trén gel agarose 1,4% cho thay tbng cong c6 175 bang DNA duoc tao ra. Mbi c6 sb
bang DNA khuéch dai nhiéu nhat 1a OPA-13 (35 bang, Hinh 1), tiép dén la OPV08 (33 bang), OPBH-19 (29 bang)
va OPO-04 (27 bang). Hai mdi c6 s6 bang DNA khuech dai it nhat Ia OPD16 vé&i 26 bang va OPG18 (25 bang).
Trong tat ca 6 mdi st dung, mdi OPA-13 cho san pham khuéch dai g tht ca 32 chung Vibrio nghién ctru, tiép theo
la 2 mbi OPG-18 va OPO-04 véi 31 chiing dwog khuéch dai. Hai mdi OPBH-19 va OPD-16 cho s6 ching dwoc
khuéch dai Ian lwot 1a 30 va 29 ching. Mdi c6 sb chiing Vibrio khuéch dai it nhat 1a OPV-08 (28 chiing). Két qua
duwoc trinh bay & Bang 1.

Bang 1. Sé cay khuéch dai va sb bang khuéch dai cta tirng moi

Mbi Trinh ty nucleotide S6 ching Téng sé bang Pham vi kich thwéc S6 bing dic
(5’-3’) khuéch dai DNA bang DNA (bp) hiéu loai
OPD-16 AGGGCGTAAG 29 26 200-3.000 1
OPG-18 GGCTCATGTG 31 25 200-2.700 -
OPO-04 AAGTCCGCTC 31 27 200-3.500 -
OPA-13 CAGCACCCAC 32 35 200-4.000 2
OPV-08 GGACGGCGTT 28 33 100-3.500 -
OPBH-19 GTCGTGCGGA 30 29 100-4.000 1
Téng 175 4

Tat ca 6 mbi déu biéu hién sw da hinh, sb lvgng bing khuéch dai Ia tir 25 dén 35 bang tuy méi va ching. Kich
thudc cla cac bang khoang tir 100 bp dén 4.000 bp. Ty Ié cac bang da hinh cao chirng 16 gitra cac loai Vibrio c6
sw khéac biét vé mat di truyen.
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Trong nghién ctvu nay, 32 chiing vi khuan thudc 10 lodi Vibrio khac nhau dwgc phan tich PCR-RAPD véi 6 mdi
ké trén da thu dwoc cac bang DNA dac hiéu cho 3 loai Vibrio khac nhau d6 la V. shilonii, V. vulnificus va
V. cholerae (Bang 2 va Hinh 1). Cac bang DNA nay chi xuét hién & tat cd cac chiing thudc cuing mét loai Vibrio
nhét dinh ma khéng dwoc tim thdy & cac chlng Vibrio thudc cac loai con lai, do dé chiing cé y nghia cao trong
nghién ctru nham phan biét cling nhw nhan dang 3 loai Vibrio ké trén.

Bang 2. Chi thi RAPD dac trwng cho cac loai Vibrio nghién ctru

Tén loai Chi thi RAPD dac trwng
V. shilonii OPA13-1.500

V. vulnificus OPD16-380, OPA13-1.417
V. cholerae OPBH19-550

Phan tich da dang di truyén

Céc chi sé di truyén nghién ctvu nhw sb allele quan sat dwoc (observed number of alleles: na), sé allele hiéu qua
(effective number of alleles: ne), hé sb da dang di truyén (h) theo Nei (1973), hé sb da dang di truyén theo
Shanon (Shanon’s information index: 1) cho tat ca cac chiing Vibrio dwoc phan tich bang 6 méi RAPD va cac gia
tri twong ng 1an Iwot [a 2,0000; 1,1476; 0,1171 va 0,2205 (Bang 3).

Hinh 1. Hinh anh dién di PCR-RAPD v&i mbdi OPA-13.
M: Marker DNA 1 kb. Mii tén chi cac bang dac hiéu cho loai.
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Bang 3. Chi s6 da dang di truyén cua 5 loai Vibrio & Thira Thién Hué

Quaén thé Sé allele Sé allele Hé sé da dang Hé s6 Shanon (1)
quan sat dwoc (na) hiéu qua (ne) di truyen (h)
V. parahaemolyticus 1,5086 1,1365 0,1001 0,1719
V. shilonii 1,1200 1,0665 0,0396 0,0603
V. vulnificus 1,2571 1,1319 0,0829 0,1275
V. harveyi 1,1429 1,0761 0,0482 0,0739
V. cholerae 1,1771 1,1058 0,0638 0,0961
Khac* 1,4229 1,1265 0,0940 0,1597
Tét ca ching 2,0000 1,1476 0,1171 0,2205
Do lech chuén (SD) 0,0000 0,1465 0,0923 0,1336

*Khéac: bao gdm V. communis, V. furnissii, V. brasiliensis, V. fluvialis, V. natriegenes.
Chi s6 da dang ngudn gen trung binh gitva cac loai (Hs) 1a 0,0714, chiém 62,52% da dang ngudn gen cla téng
cac loai (Ht = 0,1142). Chi s6 da dang di truyen gilra cac loai (Gst) la 0,3746 cho thay mirc d6 khac biét di truyen
cao gilra cac loai va chi sé dong gen wéc tinh (Nm) la 0,8348 cho thay gilra cac loai cé sy trao ddi gen Ién
(Bang 4).

Bang 4. Phan tich tém tat vé sw bién ddi di truyén cha tat ca cac loai Vibrio & Thira Thién Hué

Chisé Ht Hs Gst Nm
Trung binh 0,1142 0,0714 0,3746 0,8348
SD 0,0096 0,0026

Cac gia tri v& mirc d6 twong ddng di truyén va khac biét di truyén gitra cac loai Vibrio dwgrc dwa ra trong Bang 5.
Di¥ liéu phan tich chi ra ring cac gia tri v& mirc do twong ddng di truyén gitra cac quan thé nay |a cao, dao déng
tir 0,8986 dén 0,9847. V. parahaemolyticus va nhdém céc Vibrio khac c6 mirc dd twong ddng di truyén cao nhét
(0,9847), trong khi V. vulnificus va V. shilonii c6 mirc dd twong ddng di truyén thap nhét 13 0,8986. Gia tri clia sy
khac biét di truyén gitra cac loai la vira phai, giao dong tir 0,0154 dén 0,1070 va hai loai V. vulnificus va V. shilonii
cho thay khac biét di truyén 1a I&n nhét (0,1070) (Bang 5 va Hinh 2).

Phan tich toa do di truyén cla cac loai Vibro cho thdy c6 mét sé loai c6 d6 tap trung cao nhw V. shilonii,
V. vulnificus, V. harveyi va V. cholerae, trong khi mét sé loai khac cé sw phan tan nhw V. parahaemolyticus (Hinh
3). Két qua ciing cho thay 2 loai V. shilonii va V. vulnificus c6 sw khac biét di truy&n so vé&i cac loai con lai. Ngoai
trir 2 loai nay, cac loai con lai déu cé sy phan bd di truyén gan nhau va bao trum I&n nhau, didu nay cho thay sw
trao d6i gen gitra cac loai Vibrio 1a rét 1on.

Nhw vay, két qua phan tich cac chi sé da dang di truyén, cay phat sinh cac loai va toa do phan bd di truyén cua
cac chiing déu cho két qua twong tw nhau, trong dé hai loai V. shilonii va V. vulnificus cé khoang cach di truyén
cao nhat va khac biét so véi cac loai khac. Vibrio pararahaemolyticus c6 sy da dang di truyén cao nhét va cac
lodi nay cé sw dan xen, chdng lap 1an nhau, thé hién sy trao dbi gen I6n gitra cac lodi. Ngoai triv loai
V. parahaemolyticus, cé thé phat trién chi thi phan t& d& nhan dién 2 loai phd bién khac 1a V. shilonii gay bénh
trén tém va V. vulnificus gay bénh trén ca.

Bang 5. Mirc d6 twong dong di truyén Nei’s (1987) va khac biét di truyén giiva 5 loai Vibrio & Thira Thién Hué

Quan thé V. parahaemolyticus V. shilonii V. vulnificus V. harveyi V. cholerae  Khac
V. parahaemolyticus roxx 0,9311 0,9538 0,9655 0,9692 0,9847
V. shilonii 0,0714 il 0,8986 0,9054 0,9108 0,9270
V. vulnificus 0,0474 0,1070 i 0,9420 0,9402 0,9554
V. harveyi 0,0351 0,0994 0,0597 ek 0,9558 0,9677
V. cholerae 0,0312 0,0934 0,0616 0,0452 ok 0,9703
Khac 0,0154 0,0758 0,0457 0,0329 0,0301 il

Ghi chi: Mikc do tuong déng di truyén (& trén dudng chéo) va khac biét di truyén (& dudi duong chéo).
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Hinh 2. Mirc d6 twong déng di truyén gitra cac loai Vibrio. Cac chi s6 trén hinh thé hién khoang cach di truyén. Khac: bao
gom V. communis, V. furnissii, V. brasiliensis, V. fluvialis, V. natriegenes.

A parahaemolyticus
O shilonii

- -
-~ vulnificus

® harveyi

X cholerae

Okhéc

Hinh 3. Phan tich toa dd di truyén cac ching Vibrio nghién ciru

KET LUAN

Qua qué trinh nghién ctu, ching t6i nhan thdy mirc do da dang di truyén gitra cac chiing Vibrio nghién cru |
kha cao va sy trao dbi gen gitra cac loai Vibrio 1a 1&n. Cac loai c6 do tap trung di truyén cao I1& V. shilonii,
V. vulnificus, V. harveyi va V. cholerae, trong khi V. parahaemolyticus c6 sy phan tan Ién gitra cac ching. Hai
loai V. shilonii va V. vulnificus khac xa nhau va c6 sw khac biét di truyén so v&i cac loai con lai, cé thé phat trién
chi thi phan t&r nhan dién 2 loai nay.

Loi cam on: Céng trinh dwoc thue hién bang kinh phi ciia d@é tai cap Bé Gido duc va Pao tao nam 2018-2020, md sé
CT-2018-DHH-02.

97



CONG NGHE GEN

TAI LIEU THAM KHAO

Giang NTT, Toan PV, Hung PQ (2016) Héi chirng hoai t&r gan tuy & tém chan trang (Litopenaeus vannamei) nudi thwong phdm
tai Ninh Thuan. Tap chi Khoa hoc — Céng nghé Thudy san Pai hoc Nha Trang 1: 32-38.

Han J, Tang K, Piamsomboon P, Pantoja C (2017) Evaluation of a reliable non-invasive molecular test for the diagnosis of the
causative agent of acute hepatopancreatic necrosis disease of shrimp. Aquacult Rep 5: 58-61.

Han JE, Tang KFJ, Lightner DV, Tran L (2015) Photorhabdus insect related (Pir) toxin-like genes in a plasmid of Vibrio
parahaemolyticus, the causative agent of acute hepatopancreatic necrosis disease (AHPND) of shrimp. Dis Aquat Org 113: 33-
40.

Quang HT, Thoa CTQ, Tan TH, Giang NT, Huy ND, Phuong TTB, Yen VT (2016) Study on genetic diversity of Paris polyphylla
population from Vietnam and China. Plant Cell Biotechnol Mol Biol 17: 57-63.

Quang HT, Lan TT, Hai TTH, Yen PTH, Van TQK, Tung HT, Binh MN, Son NKH, Linh NQ, Tram NDQ (2020) Genetic diversity
and toxic genes analysis of Vibrio spp. isolated from white leg shrimp and marine fishes cultured in Tam Giang lagoon in Thua
Thien Hue province, Vietnam. Indian Journal of Science & Technology 13: (13) 1412-1422.

Sudheesh PS, Al-Ghabshi A, Al-Mazrooei N, Al-Habsi S (2012) Comparative pathogenomics of bacteria causing infectious
diseases in fish. Int J Evol Biol 2012: 457264-457264.

Yeh F, Yang R, Boyle T, Ye Z, JM Xiyan, Yang R, Boyle T (2000) PopGene32, Microsoft windows-based freeware for
population genetic analysis. Version 1.32. Molecular Biology and Biotechnology Centre: University of Alberta, Edmonton,
Canada.

Yen PTH, Van TQK, Son NKH, Tram NDQ (2019) Investigation the current situation of fish cage cultured and disease of some
economic brackish and marine fish species cultured in Thua Thien Hue Province. J Agriculture Rural Development 21: 50-57 (in
Vietnamese).

GENETIC DIVERSITY ANALYSIS OF Vibrio SPECIES ISOLATED FROM
SHRIMP AND FISHES IN THUA THIEN HUE PROVINCE, VIETNAM

Hoang Tan Quang’, Nguyen Dinh Khoa?, Tran Thuy Lan', Pham Thi Diem Thi', Truong Thi Bich Phuong?,
Nguyen Duy Quynh Tram3, Nguyen Thi Thu Lien""

! Institute of Biotechnology, Hue University
3 University of Sciences, Hue University
3 University of Agriculture and Forestry, Hue University

SUMMARY

Vibrio are the popular bacterial pathogens in shrimp and fish, studying the genetic diversity of Vibrio species
will make out the pathogen origin and molecular markers for Vibrio species. In this study, randomly amplified
polymorphic DNA (RAPD) analysis of 32 pathogen Vibrio strains isolated from shrimp and fish cultured in
Thua Thien Hue province were performed. Genetic parameters include the observed number of alleles (na),
effective number of alleles (ne), Nei's (1973) gene diversity (h), Shannon's information Index (I) for all Vibrio
strains were analyzed by 6 RAPD primers with the values of 2,0000; 1,1476; 0.1171 and 0.2205, respectively.
The total genotype diversity within populations (Hs) is 0.0714, accounting for 62.52% of genetic diversity of all
strains (Ht = 0.11142). The mean coefficient of gene differentiation (Gst) is 0.3746 and and estimate of gene
flow (Nm) is 0.8348. The degree of genetic similarity between these species is relatively high, ranging from
0.8986 to 0.9847. Principal Coordinates Analysis showed that the species with low level of genetic diversity are
V. shilonii, V. vulnificus, V. harveyi and V. cholerae, while V. parahaemolyticus has a highest level of genectic
diversity. The two species of V. shilonii and V. vulnificus had the largest genetic distance and differences from
other species. The results of this study will be useful for developing molecular markers to Vibrio species
identification.

Keywords: AHPND, Genetic diversity, fish, shrimp, Vibrio.
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