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T6m tat - Viéc danh bét ca bt hop phap gia tang nhanh chéng tiy
céc hoat ddng danh bat khong dwoc kiém soat gay ra méi lo ngai
vé su ton tai cAc loi ca. Nghién ctru nay huéng dén viéc phan Iap
va dinh danh céc chang vi khuan tuomg tac v&i lop nhay vay ca va
xac dinh cac sw khac biét cla cac tiéu phan trong cu trdc quan
thé vi khuan tdn tai & cac khu vuc khao séat. Nghién ciru khuéch
dai va tdi wu héa PCR, biéu hién ky thuat t-RFLP dwogc thwe hién.
Cay phat sinh loai nhim phan tich cac mdi quan hé clta 19 loai
phan lap dwoc véi cac co s& di lieu gen dwoc xay dwng. Qua
phan tich trinh tw, cac két qua cho thdy sw ndi tréi clia loai Vibrio
sp. Trong quan thé vi khuan trén 4 khu vic khao sat quanh ving
llawarra, Uc, viéc st dung t-RFLP va RFLP dwa trén PCR dwoc
d& xuét cling nhu xay dwng cac cac doan mdi nhanh, an toan, tiét
kiém va dac hiéu hon cho viéc phat hién va bao vé cac loai thay
hai san sau nay.

Tw khoa - I6p nhay vay c4; Vibrio sp.; t-RFLP; ky thuat da hinh;
giai ma trinh tw DNA; PCR; rRNA 16S.

1. Pit van dé

Hién nay, hoat dong danh bét ca dang gy anh huong
nghiém trong dén nguon tai nguyén thay san, dic biét 1a
cac lodi ca ¢ cac khu vuc bao ton sinh thai (Waldman va
céng si, 2008). Xuat phat tir nguyén nhan thiéu cac cong
cu di truyén ciing nhu cac k¥ thuat co ban trong viéc quan
ly méi truong danh bat ca va cac ngudn hai san tu nhién
(Gruenthal & Burton, 2005), cung va6i hoat dong khai thac
phi phap 1 nguyén nhan hang dau cua tinh trang bién mat
nhiéu loai c4. (Quigley & Harper, 2006). C6 trén 60% thi
truong ca va hai san toan cau dang trong tinh trang khai
thac qua muc (Ogden, 2008). Bén canh d6, mdi nim c6
khoang 10-23 ty USD bj thét thoét boi hoat dong dénh bt
ca phi phap, khong minh bach hodc qua mue. Diéu nay gay
ra mdi hiém hoa cho viéc duy tri s bén viing cua nganh
cdng nghiép ca & hai san (Ogden, 2011). Do d6, viéc kiém
soat hoat dong danh bét dugc quan tam boi cac luc lwong
chuyén trach trén toan thé gisi vé tuan tra bién.

Nude Uc c¢6 duong b bién dai, thuan lgi trong viéc duy
tri sinh thai bién va méi trudng sdng cho céc loai ca. Diéu
nay dam bao hiéu qua mat d6 ty nhién va ngay ca céc loai
¢4 c6 nguy co tuyét chung. Vi mot bo bién trai dai, dién
tich mat nuéc rong lon nhung dan cu thua thét nén viée
quan 1y vo ciing kho khan. Vi vay, nhu cau dat ra 1a can c6
mot phuong phap hiéu qua gitp xac dinh cac loai ca ¢ khu
vuc dugc bao vé mot cach nhanh chéng va chinh xac.
(Withler va cgng su, 2004). Theo Smith va cong su (2009)
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thi cac ki thuat sinh hoc phan tir c6 thé duoc st dung gilp
phét hién cac sai pham trong hoat dong danh bit ca.

Bén canh d6, ky thuat DNA va phan tng PCR duya trén
phuong phap da hinh chidu dai cit gisi han dich (t-RFLP)
v6i cac nhom vi khuan trén I6p nhay vay ca tring
(Merlangius merlangus) xac dinh dugc khu vuc thu nhan
c4c mau c4 dic thu & cac vang bién Ireland (Smith va céng
sir., 2009). Smith ciing chi ra rang vi khuan ky sinh 1a mot
chi thi pht hop dé xéac dinh céc loai ca va hai san dac hiu.
Hon nira, t-RFLP 1a phuong phap c6 thé hd tro rat nhiéu
phuong phap hién tai trong viéc xac dinh khéi lugng va
kich c& cac loai ca. Diéu nay giup gisi han viéc danh bat
cac loai ca nho. Do d6 nd dugc xem Ia cach hiéu qua dé
han ché viéc tan thu ngudn tai nguyén. Theo Dunbar va
cong su (2000), ky thuat t-RFLP la mot ky thuat nhanh va
don gian trong so sanh méi quan hé giita cac loai vi khuan
ctia quan thé so vai cac phuong phéap dua trén ki thuat tao
dong rDNA 16S, kham ph& su hién dién caa Thermus
thermophilus (Székely va cgng sw, 2004) trong néng
nghiép, nhém vi khuan hiéu khi Epulopiscium spp. hién
dién trén ca (Clements va cong si, 2007). Vi thé, t-RFLP
dugc xem 1a mot phuong phap day trién vong tir cac san
pham PCR duoc khuéch dai dé phan loai cac loai vi khuan
dac hiéu.

Hon nita, DNA duoc xem la vat liéu thuan loi va chinh
Xéc trong viéc xac dinh cac lodi. Do DNA la thanh phan
cua té bao, cung cap nguon co s dir liéu rat phong pha ¢


mailto:luannt@cntp.edu.vn

20

Nguy&n Thanh Luan, Pham Van Léc, Katarina Mikac

céc dang ma hoa vat chét di truyén va ca cac ving khong
ma hoa gen (Teletchea, 2009). Cac phuong phap dinh danh
dua trén cac marker phan tir sé duoc (rng dung khdéng chi
cho viéc linh vuc hinh sy hay tu phap ma con trong céc linh
vuc xac dinh cac giai doan phét trién cua céc sinh vat
(Smith va cong s, 2007). Trén co s& d6, muc tiéu cua
nghién cau nay sé hudng dén viéc dinh danh cac nhém vi
khuan séng trén 16p nhay vayca va xac dinh cac tiéu phan
khéc nhau trong té hop quan thé vi khuan giira cac khu vuc
chon loc vi khuan, hudng dén xay dung so @ phan b vi
khuén dic thu theo cac khu vuc chon loc mau.

2. Phuong phap & vat liéu nghién ciu
2.1. Thu nh@n méu

Lép nhay vay cd d6i chua truong thanh (Mugil
cephalus L.) dugc bat boi nhimg nguoi cau ca thuoe to
chac Nghé ca ¢ khu vuc Hlawarra va chon loc cac mau vay
ca cho ting loai & 4 nhanh séng giap bién ¢ Lawrence
Hargrave (1 mau), Stanwell Park (6 mau), Hewitts (6 mau)
va Para — Fairy Meadow (7 mau) dugc quy dinh ky hiéu
theo dia diém chon loc v6i TH cho sdng Hewitts (Thirroul),
LH cho sbng Lawrence Hargrave, SPW cho sbng &
Stanwell Park va FM cho song Para (Fairy Meadow)
(Hinh 1) 20 mau I6p nhay vay ca dugce luu gilr trong hop
chon loc mau bao quan ¢ diéu kién -20°C va van chuyén vé
phong thi nghiém.
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Hinh 1. So d6 vi tri cac khu vurc thu nhdn mdu I6p nhay vay cd
¢ cac khu vuc song nho va ddc diem tung nhém mau cho ting
khu vuc khao sat ¢ vang Illawarra, New South Wales, Uc
2.2. Nubi cdy ting sinh va tich chiét DNA

Céc 16p nhay vay cé tiép tuc duoc nudi cdy trén moi
truong LB (Luria-Bertani) agar va trong 36-48h ¢ 37°C. Vi
khuan duoc phan I4p sau qué trinh nudi cdy trén cac dia petri
va tién hanh tach chiét DNA véi bo kit QuickExtract™
Bacterial DNA Extraction Kit cuia hang Epicentre.
2.3. Khuéch dai DNA bang phdn i#ng PCR va téi wu héa
phdn #ng

Quié trinh tdi uru hoa phan img PCR duoc thyc hién bing
viéc str dung bo kit Failsafe PCR Premix cta hang Epicentre
va sir dung GoTaq caa cong ty Promega. Qué trinh téi uu
hoéa duoc thuc hién tuan ty theo 12 phan tng khac nhau st
dung cac Premix cua bo Failsafe v6i ndng d6 DNA chuin
ban dau va dung dich DNA pha lodng theo ty 1¢ 1:10 & diéu
kién két hop mdi & 55°C véi cac nhém mdi khong danh dau
ndng d6 0,4uM. Qua trinh t6i wu hoa duoc thuc hién tiép tuc
twong tw nhung voi nhém moi duge danh dau (Smith va

céng su, 2005) voi quy trinh PCR duoc thyc hién trong 29
chu ky. Cac nhom Master Mix Gotaq dugc st dung theo
huéng dan cua nha san xuét. Bén canh do, cac doan moi
dwoc danh ddu huynh quang cho mdi xudi (F63-D4: 5°-
CAGGCCTAACACATGCAAGTC-3") str dung FAM-dye
cia hing Applied Biosystems va doan mdi ngugckhdng
danh diu huynh quang (R1389: 5°-AGCGGCGGTGTGTA
CAAG-3") cuia hang Geneworks & ndng do chuan 1 0,4uM.
DNA sau qua trinh PCR duoc phét hién bang dién di vai gel
agarose 1% trong 60 phdt ¢ 80V.
2.4. Gigi matrinh tw doan DNA va xay dung quan hé loai
vi khudn

DNA dugc giai ma trinh ty tai phong thi nghiém sinh
hoc phan tir truong Pai hoc Wollongong, Uc theo phurong
phap Sanger voi bo kit duoc cung cip tir cong ty
Macrogen Inc. (Han Qudbe). Ket qua giai ma trinh tw DNA
cua 16 mau vi khuan dugc sip xép va phan tich boi phan
mém BioEdit va MEGA v4.0. C4c trinh tu sau d6 lai duoc
két hop va so sanh trén ngan hang gen bang BLAST cua
NCBI. C4c trinh tu nay duoc biéu dién va khao sat nham
lam sang té mdi quan hé loai cua céc loai vi khuan phan
lap duoc vai cac loai vi khuan twong dong trén ngan hang
gen cua NCBI.
3. Két qua & ban luin
3.1. Chen lgoc mdu

Sau thoi gian nudi cdy, 20 ching vi khuan dwoc phan
lap & 4 khu vuc song vai cac hinh dang khuan lac va hinh
thai té bao khac nhau duoc dénh gia c6 thé anh huong dén
loai c& hoic chu ky doi séng cua cé.
3.2. Khuéch dai DNA bang phdn iing PCR Va téi wu héa
phdn #ng
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Hinh 2. Két qua dién di cac mdu DNA si dung enzyme cdt han
ché Mspl. Phuong phap nham so sanh véi mau véi ket qua trong
thang chudan cua bg doi chitng am cac mau vi sinh vt trén casir

dung gel agarose 1% véi mau khong su- dung enzyme cat han
ché (FM5 va SPW2)

DNA & cac ndng do khac nhau va premix A trong phan
g t6i wu hoa ndng 6 DNA va nhém dung dich Premix
tir bo Failsafe dugc chung minh vai viéc premix A co
phan ng tét nhat véi cac doan mdi danh ddu huynh quang
va duoc chon tiép tuc trong viéc st dung cho c4c phan
rng PCR tiép theo. Bén canh do, viéc két hop cac nhom
premix A, DNA ty I pha lodng 1:10 va cac nhém mbi
xudi phét sang huynh quang mang lai két qua trén 80%
thanh céng cho cac phan ung qua viéc kiém tra két qua
dién di. Trong qua trinh tinh sach DNA, b6 kit
JETQUICK spin columns va enzyme cit han ché Mspl
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cho phan ng tot va nhanh ddi véi tit ca cdc mau DNA
cua vi khuan phan lap duoc (Hinh 2.). Két qua di chon
lduoc 16 mau DNA c6 ndng do du va hiéu qua dé tiép tuc
thuc hién cac phan tng PCR tiép theo.
3.3. Gigi ma trinh tu dogn DNA va xay deng quan h¢ loai
vi khudn

Tuy nhién, trong qua trinh xac dinh kiéu gen va giai ma
trinh tu s dung GeneMapper v3.7, Failsafe Premix A hoat
dong khong hiéu qua ddi vai tat ca 16 mau dwoc chon loc
qua qué trinh téi wu héa. Do d6, viéc thay thé va chon loc
mot Master Mix duoc xem xét va chon loc bo GoTaq
Colourless Master Mix véi nong do DNA ¢ ty I¢ 1:10. Bén
canh d6, cac moi xudi va ngugc ciing duge thay doi voi
nhém khong danh diu huynh quang. Két qua dugc biéu hién
¢ Hinh 3 duoc danh gia thanh cong cho viéc tdi wu hoa phan
ng cho giai ma trinh ty gen va san sang cho viéc xay dung
cay phan hoa loai nham tim hiéu rd vé cac mbi quan hé cac
loai vi khuan vé do twong ddng céc trinh tu nucleotide.

Hinh 3. Qué trinh khuéch dai cdc doan DNA sit dung GoTag

Colourless Master Mix thay thé nhom FailSafe Master Premix

A. Céc trinh tur sau khi khuéch dai qua PCR cho két qud thanh

cbng Véi cac vach ¢ cac mau chon loc trong 16 mdu chon loc
sau qua trinh téi wu héa

Vibrio natriegens strain BPRISTOST-THT
THA Thiroul

Wibrio sp_-strain GCMM BE63-Fh4
Wibrio alginolyticus-TH4

Witwio hareyi strain FTE206-TH3
Fthodobacter lalus PSB-03-Fha1
Wibria alginolyticus strain Wai125-TH2
Wibrio azureus strain UDC436-FM2
TH4 Thireul

TH3 Thirreul

FMZ Fairy Weadow

FM3 Fairy Meadow

FM1 Fairy Meadow

TH2 Thirreul

THB Thirroul

Witwio natriegens slrain 01/097-THE
Vibrio fischari strain VFISC-FM3

cellular organisms
~Bacteria

cillaceae

45 —— FM4 Fairy Meadow Lysinibacillus
] L — FME Fairy Meadaw

Erwinia peidii strain 8423.THT

THT Thirroul

Bacillus sp. strain AzoR-3-SWP2
Lysinibacilius sphaericu 139-16-SWP2
SWPZ Stamwell Park

Uncultured bacterium DGGE gel a1-LH1
Halomenas sp. strain HPC 111 SYWP1
Stenotiophomonas maltophiliz O52-5WP1

Bacillus
“Proteobacteria
i E-Rhodobacter
""" “Gammaproteobacteria

E-Stenotrophomonas
Halomonas

15
ibrionaceae

 — Vibrie azureus strain LC2-005-THS
- =0 Photobacterium ganghwense FR1311-THS
Iﬁ'_’: THS Thirroul
=7 Wibria fuwalia strain CCBMM B664-FIME =
LHT Stariwell Park’ E-Erwinia
FMS5 Fairy Meadaw E-Bacillus

SWPt Stanwall Park
Vibria sp. strain MSSRFE0-FME

Hinh 4. So' d6 phan ly cay phat sinh loai diza trén sé lan lgp lai mdu (bootstrap)
ciia 16 doan trinh ty lién quan d@én 19 nhém trinh ti vi khuan si dung phan mém
MEGA ver 4.0. Vi viéc sap xép trén theo phirong phdp Parsimony vdi viéc chon
loc va phan tich cac nhom loai giai ma trinh tw va so sanh véi loai Vibrio sp.
MSSRF60 la nhém ngoai (outgroup). Chi s¢ bootstrap ¢ méi nhanh chi ra duoc
phuwong phdp do hrong mize dé tin cdy cia mdi moi quan hé loai trén cay phét
sinh loai

Hinh 5. Phuong phdp xdy dwng cay phan logi
loai chung (Common Tree) trén NCBI bang
phuong phap Taxonomy. Bang phuwong phap
nay, cé thé so sanh va déi chiéu trinh tw so
sanh cua loai lién quan véi 16 mdu khdo sat
qua ngdn hang Genbank dé mé té méi quan
h¢ giira céc lodi khao st ¢ mire dé téng thé

Tét ca 16 trinh tw DNA duoc chon loc va sip xép thang
hang, viéc st dung phan mém xay dung cay phat sinh loai
c6 thé 1am sang té mdi quan hé giira 16 loai véi cac trinh
tu loai dwoc tim thiy tuong ddng nhét trén Genbank cua
NCBI. Két hop vai viéc st dung théng ké vai 100 1an khao
sat (bootstrap neighbor joining) da dwa ra mot s két qua
ngoai mong dgi. Chung Vibrio natrigens BPRIST057 c6
trinh tu twong dong kha nhiéu véi trinh ty TH1 cia mau so
sénh biéu hién muc do tin cdy qua diém nhanh nhu 59,62,

60, 14... Két qua ngac nhién khac & mau SWP2 va FM5
voi su chon loc mau céch nhau khoang 13.3km chi ra c6
méi quan hé loai twong duong nhau 59% mirc do tin cay
bai s6 1an 1ap lai. Hon nita, chang LH1 va TH2, SPW1 va
TH4 va TH7 (cach nhau 22.6km vé khoang cach mau chon
loc) cho thay méi quan hé loai gan nhau véi mirc do tin cay
vé s6 1an lap lai 1én dén lan luot 1a 59 & 62. Céc két qua
nay chi ra rang cac tiéu phan DNA c6 kha nang lay nhiém
bai mot s6 nguyén nhan khach quan do yéu té xa hoi hoic
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dia ly. Tuy nhién, cac chung TH va FM lai cho thiy két qua
la mot nhdm quan hé phirc tap trén cay so do tién héa. N6
danh gia duoc sy phan chia trinh tu caa mdi loai 1 gidng
nhau, véi cac lodi khac trong cay tién hda chi ra duoc su
lién két nao do6 trong qué trinh hinh thanh va phat trién hai
viing song nai trén.(Hinh 4.). Cac chung FM1, FM2, FM3
dugc biéu hién c6 quan hé gan vai cac loai Vibrio spp. nhu
V.algionolyticus, V.harveyi hay Vibrio sp. CCMM B663.
Chang TH5 c6 thé c6 mdi quan hé gan véi V.fluvialis
CCMM B664 trong khi LH1, SPW1 va FM5 lai cho tha‘iy
mot két qua tha vi véi mot ngudn gée chung tir loai Vibrio
sp. MSSRF60.

Tir két qua phan tich cay tién hoa loai, mot méi quan hé
tién hoa loai duoc tim thiy gitra Lynsinibacillus, Bacillus,
Rhodobacter, Stenotrphomonas and Halomonas, Vibrio
and Photobacterium and Erwinia (Hinh 5.). G mic d6 loai,
diéu nay chi ra dugc moéi quan hé gan gii gitra
Lysinibacillus va Bacillus co ngu0n gée tir Bacillaceae, cac
loai Vibrio, Photobacterium va Erwinia cé ngu0n goc tor
Vibrionaceae. So sanh véi cay phéan héa loai, diéu nay chi
ra rang c6 mot chang ctr quan trong gitra mbi quan hé loai
va su ude luong Vé tién hoa lai théng qua DNA. Vi vay, ¢6
thé két luan rang hau hét cac loai duoc phéan lap va chon
loc thudc ho Proteobacteria.

4. Két luan

K§ thuat t-RFLP dwoc su dung véi cac enzyme Mspl
cho tat ca 16 mau dugc chon loc trén 4 khu vuc chon loc
mau. Su that bai trong viéc str dung két hop k¥ thuat t-
RFLP va mdi danh dau huynh quang trong Mspl duoc
nhan dinh xut phét tir diéu kién khac nhau trong phan
{rng PCR hoic cau tric khac nhau cua cac enzyme cit han
ché. Tuy nhién, vin c6 nhiing két qua kha quan va dang
tin cay vé qua trinh tdi wu hoa cac phan wng khuéch dai
DNA bing PCR véi enzyme cét han ché dic hiéu. Hon
nira, khao sat cho thay Vibrio sp. dwoc biéu hién noi troi
trén tat ca cac quan thé vi khuan & cac khu vyc khao sat.
Diéu nay mo ra tiém nang khao sat cac yéu té vi sinh vat
khac trén cac d6i tugng khac nhau (Torras va céng su.,
2000). Vi vay, day c6 thé dugc xem la tiém ning cho viéc
khao sat cac nhom Vibrio sp. tuong tac voi cac loai thuy
san. Bén canh do, viéc Can thiét vé viéc cai tién céac ky
thuat biéu hién da hinh tét hon cho viéc thuc hién cac
phép ly ché tai lién quan dén DNA st dung t-RFLP hozic
RFLP dya trén nén tang PCR nén dugc chl trong. Hon

nira, viéc can thiét xay dung cac doan mdi nhanh, nhay,
dac hiéu va gia ca hgp 1y hon ciing nén duoc quan tdm
phat trién nham hd tro viéc phat hién va bao vé céc loai
thay san ngay mot hiéu qua hon.
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