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NGHIEN CUU PA DANG DI TRUYEN QUAN THE CA SONG DA BAO (PLECTROPOMUS
LEOPARDUS) O VUNG BIEN VIET NAM SU DUNG CHI THI PHAN TU CYTOCHROM B
CUA DNA TI THE (Cyt b mtDNA)

STUDY THE GENETIC POPULATION OF LEOPAD CORAL GROUPER
(PLECTROPOMUS LEOPARDUS) IN VIETNAMESE COASTAL WATER USING THE
CYTOCHROM B OF MITOCHONDRIAL DNA (Cyt b mtDNA)
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TOM TAT
Ca song da bao Plecropomus leopardus (Serranidae: Epinepheline) la mot trong nhitng loai ca
bién cé gid tri kinh té cao. Trinh tir ciia gen cytochrome b cua DNA ti thé dwge sir dung dé déanh gid
mike do da dang lodi ciia 2 quan thé ca song da bdo & Hai Phong va Khanh Hoa Viét Nam. Trong s6
24 trinh tw cua gen cytochrom b thu twr hai vung dia ly, quan sat co k = 18 haplotype voi da dang
haplotype la twong doi cao (h=0,8600) va da dang nucleotide (7 =0,0156). Két qua sw tiwong dong
giita cdc trinh tw (sequence similarity) cho thdy gid tri twong dong rat cao (phan lom >90 %). Quan
thé cd song da bdo ¢ 2 ving dia Iy Khanh Hoa va Hai Phong phén thanh 2 nhanh ré rét trén cdy da
dang lodi. Quan thé Khanh Hoa thé hién sw da dang cao hon quan thé Hdai Phong, bao gom 10
haplotype va ciing nhanh véi trinh tw ciia lodi nay tir Genbank. Sw phdn tach ré nhat doi véi haplotype
1, 3 va 6 voi gia tri do tin cdy cao (PR 100%, PP100%,). Con cdc haplotype khac tuy co sy phdn tach
nhiwng gid tri do tin cdy thap (<70%). Quan thé Hai Phong phdn tach doi véi quan thé Khanh Hoa,
nhung sw khdc biét gitka cdc haplotype trong quan thé tiwong doi thap (<70%).
T khoa: Ca song da bao, Plecropomus leopardus, Cytochrome b
ABSTRACT
Plectropomus leopardus (Seranidae: Epinepheline) is one of the high value marine fish in
Vietnam. The present study has used the sequences of Cytochrome b mtDNA as the molecular marker
for detecting the genetic variation of two populations of P. leopardus in Hai Phong and Khanh Hoa
provinces, Vietnam. Among 24 sequences obtained, 18 haplotypes were detected (haplotype diversity
h=0,8600, and nucleotide diversity & =0,015). Sequence similarity between the current sequences is
high (mostly over 90%). The populations of P. leopardus in Hai Phong and Khanh Hoa provinces
were splited into two clades in the phylogenetic tree. Khanh Hoa population displays higher genetic
diversity in compation to Hai Phong population, which included 10 haplotypes amd placed in the same
clade with the sequence of the same species retrieved from the Genbank. Haplotype 1, 3 and 6 appear
separately with high bootstrap support (PR 100%, PP100%). The other haplotype showed separately,

but low bootstrap support. Hai Phong population was clustered as sister group to Khanh Hoa
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PAT VAN PE

Cé song thudc ho Serranidae, dudi ho Epinepheline bao gdm 15 gidng va 159 loai (Heemstra va
Randall, 1993). Ca song phan bd & céc ran san ho thudc bién nhiét d6i, 4 nhiét d6i, nhiéu loai tap
trung & vung bién An D6 - Thai Binh Duong (Indo-pacific) (110 loai), Pong Pai Tay Duong va bién
Dia Trung Hai (14 loai) va ving Bac My can nhiét d6i (35 loai), chi yéu thudc 2 gidng Epinephelus va
Plectropomus (Heemstra va Randall, 1993, Pierre va ctv, 2008).

Giong Plectropomus & ving bién Indo-Pacific bao gdm 7 loai va phd bién & khu vuc dong bic
Australia (Mapstone va ctv, 1996). Trong do, Plectropomus leopardus (Lacepede), P. maculatus
(Bloch), P. laevis (Lacepede), P. areolatus (Ruppel) va P. oligacanthus (Bleeker) 1 nhitng loai phd
bién va c6 ¥ nghia kinh té, dic biét 1a P. leopardus (tén tiéng Anh leopard coral grouper) (Heemstra va
Randall, 1993; Van Herwerden va ctv, 2006).

Khoéa phan loai cta hau hét cac loai ca song chu yéu dua trén cac dic diém hinh thai va do dac
clia ¢4 thé truong thanh (Heemstra va Randall 1993) va 4u trang (Leis 1986). Hién nay viéc dinh danh
mot s loai ca song van con 1a vin dé vi ddc diém hinh thai chdng chéo gitta cac loai va su bién dong
mau cia co thé tai nhimg giai doan khac nhau cua chu trinh séng (Koedprang va ctv, 2007). Hon nira,
ddc diém hinh thai 4u trung ciia mot sb loai ca song trong khac xa véi ca thé truong thanh. Vi vay, viée
nham 14n trong dinh danh loai, dan dén nhimg ban cai vé vi tri phan loai ctia chung van dang ton tai.

Do nhiing khoé khan trén hién tugng cac loai khac nhau dugc dat cung té€n (homonyms) hodc mot
loi bi dinh danh nham dui cac tén khac nhau (synonyms) 1a rit phd bién. Loai Epinephelus coioides
dugc nudi rong rai 6 khu vuc Péng Nam A thuong bi nham 13n véi loai E. tauvina va ddi khi véi loai
E. malabaricus. Mot s6 vi du khac nhu loai E. guaza phan bd & khu vuc Pai Trung Hai va DPai Tay
Duong thuong bi nham 14n véi loai E. tauvina & khu vuc Indo-Pacific; va loai E. fuscoguttatus thuong
bi nham vdi loai E. polyphekadion .

Thoéng tin vé sy da dang di truyén ciia ca song van con han ché, dic biét 1a di vai cac loai & khu
vuc Pong Nam A. Phan 16n cic nghién ctru déu cho thay sy hinh thanh cdu tric quan thé (population
structure) chi co y nghia thong ké ddi véi nhimg quan thé ca song cu tra ¢ nhimg khu vuc dia 1y rong
16n (De Innocentiis va ctv, 2001). Hién nay, trinh ty ctia gen hay mot phan trinh tu ciia cac gen duoc
st dung rong rai dé xac dinh mdi quan hé tién hoa & mirc do loai, giéng hodc cao hon. DNA ti thé
(mtDNA) da duoc sir dung nhu mot marker phan tir quan trong trong nhitng nghién ctru vé méi quan
hé loai va céu trac di truyén quan thé. DNA ti thé co cu trac don gian, di truyén theo hé me, tién hoa
nhanh hon so v6i DNA b6 gen va ¢ ti 18 tién hoa khac nhau giira cac gen. Trong cic gen ma héa cho
DNA ti thé, cdu triic va chirc ning cua gen cytochrome b (cyt b) dugc biét dén nhiéu nhit. Dic biét, ti
1¢ tién hoa cia gen cyt b 1a rat phu hop cho viéc danh gia mdi quan hé tién héa & muc do gidng. Vi

vay, nd duoc xem 1a mot trong nhitng chi thi (marker) quan trong trong nghién ctru tién hoa cua ca
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(Zardoya va ctv, 1996). Bén canh do, k¥ thuét microsatellites da va dang dugc rng dung rong rai trong
viéc xac dinh cdu triic quan thé va sy bién dong di truyén cua cac loai ca song (Maggio va ctv, 2006,
Chen va ctv, 2008, Silva-Oliveira va ctv, 2008).

Muc tiéu ctia nghién ctru nay 1a s dung chi thi phan tir cyt b mtDNA dé xéac dinh sy da dang di
truyén clia quan thé ca song da béo (P. leopardus) & ving bién Khanh Hoa va Hai Phong, ciing nhu
xac dinh cdu trac quan thé cua ca song da bao theo su phan bd dia 1y. Nghién ctru nay sé rat hitu ich

cho viéc quan 1y nguon lgi va hoat dong nudi trong thily san.

II. VAT LIEU VA PHUONG PHAP NGHIEN CU'U

1. Pia diém va phwong phap thu méu

Ca song da bao (Plectroponus leopardus) dwoc thu ngiu nhién ngoai tu nhién tai Khanh Hoa
(44,9+6.9 trong lugng than (g) va 1.42+0,48 chiéu dai than (cm), n=12) va Hai Phong (608,59 trong
lwong than (g) va 3.49+1,33 chidu dai than, n=12). Tung c4 thé ca dugc can do, chup hinh va ghi lai
cac tinh trang hinh thai, mau sic. Ca sau d6 dugc gdy mé bang MS222, mot phan nhé & goc vay duoc
ct va giit trong cac tube eppendorf v6 trung. Mau dugc bao quan & -40°C hodc giu trong con tuyét doi
99%.

2. Ly trich DNA, khuéch dai va gidi trinh tw

DNA duoc tach chiét tir miu vay cua ting ca thé ca song bang bo kit Wizard SV genomic DNA
purification (Promega) theo hudng dan cta nha san xuit. Gen cytochrom b cua DNA ti thé trong bo
gen ca song da bao duoc khuéch dai bang doan mdi phd bién cho cac loai ca bién, bao gdm méi xudi
(5 CGAACGTTGATATGAAAAACCATCGTTG  3°), va  mdi  ngugc 5
AAACTGCAGCCCCTCAGAATGATATTT GTCCTCA 3°) (Cantatore va ctv, 1994). PCR master
mix bao gobm 5 ul 10x buffer (Itag), 1,0 ul cua tung mdi (10 pM), 1,5 ul MgCl, (10mM), 1,0 ul dNTP
(10mM) va 0,5 ul Taq polymerase (5 unit/1 pl), 2 pl khuon DNA va 38 ul nuoc cat cho du hdn hop
50 ul phan ung. Chuong trinh nhigt duoc tién hanh nhu sau: bién tinh tai 94°C trong 4 phut, sau do
phan ung duoc tién hanh trong 35 chu ky. Mdi chu ky bao gém: bién tinh o 94°C trong 45 gidy, 45
gidy tai 54°C va 1 phut tai 72°C. Phan ung duoc keo dai tai 72 °C trong 10 phut. San phdm PCR (3 pl)
sau d6 duoc kiém tra trén thach agarose 1,5 %, nhuom véi ethidium bromide va chyp hinh béng hé
thdng doc va phan tich hinh anh gel (GelDoc—Biorad).

San phdm PCR dugc tinh sach bang bo kit PCR clean up system (Promega) nhu huéng dan cua
nha san xuét. 1- 2 x4l san pham PCR di tinh sach duoc tién hanh phan {ng tién giai trinh ty theo
phuong phéap gian doan chudi (Big Dye Terminator v. 3.1, Applied Biosystems) v6i cac doan mdi
tuong ty nhu phan tmg PCR theo chuong trinh nhiét nhu sau: 96°C trong 20 gidy, 50°C trong 20 gidy,
cudi cung 1a 60°C trong 4 phut. San phim sau d6 dugc phén tich bang thiét bi ABI Prism 3700 DNA
Analyser (Applied Biosystems). Cac trinh ty dugc két ndi bang ky thuat Contig Express trong phan
mém Package Vector NTI v.9, sau d6 kiém chimg bang chuwong trinh BLAST
(ancbi.nlm.nih.gov/BLAST/). Céc trinh tu duoc chinh stra bang phan mém BioEdit 7.0.1 (Hall, 1999)
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va st dung tinh ning dong hang véi nhiéu trinh ty (multiple sequence alignment) bang phan mém

Clustal X Ver. 1.8 (Thompson va ctv, 1997), sau d6 dugc kiém tra va chinh sira bang mat thuong.

3. Phan tich da dang di truyén dwa trén haplotype va cay tién héa
Pa dang di truyén (Genetic diversity) giita cic quan thé duoc tinh bang tong sé haplotype (k), da dang
haplotype - haplotype diversity (h) va da dang nucleotide — nucleotide diversity ( 7).

Phén tich di truyén duoc tién hanh ddi v&i 24 trinh tu gene cyt b cua P. leopardus & Hai Phong va
Khanh Hoa va trinh tu cac loai ca song khac thudc gidng Plectroponus tir Genbank. Trinh tu gen cyt b
ctia cac loai ca song thudc giéng Epinephelus (E. bruneus va E. bleekeri), Cephalopholis argus va
Variola albimanginata dugce st dung lam nhom ngoai (outgroup).

Phan tich dugc tién hanh dya trén 3 thuét toan: maximun parsimony (MP), maximum likelihood
(ML) va Bayesain inference (BI). Cac phuwong phap dwgc phan tich bang phin mém PAUP 4.0
(Swofford, 2001) va MrBayes 3.1.2 (Huelsenbeck va Ronquist, 2001). Ddi voi thuét toan MP, 1000
do lap lai ngﬁu nhién dugc ap dung. Tuy nhién, ddi voi thuat toan ML, d6 lap lai la 100 vi téng s6 trinh
tu nghién ctru qua lon. Trude khi tién hanh thuat toan ML va BI, cidc m6 hinh tién hoa d3 duoc kiém
tra bang phan mém Modeltest 3.7 (Posada va Crandall, 1998) va MrModeltest 2.2 (Nylander, 2004).
Model t6i wu 1a GTR+G vdi tan sudt cac base nito 1a A=0,2903; C=0,1560; G=0,2798; T=0,2739, va
thong s dang phan b6 gama 14 0,2689.

D6i voi thuat toan BI, cic mo hinh thay thé dugc tinh toan. Chuong trinh duoc chay trén 4 kénh
v6i mot triéu thé hé, voi tan suét tinh toan trén 100 thé hé. Phén tich dugc lap lai 2 1an dé xac dinh do
chinh x4c ciia phuong phap. Gia tri tin ciy (posterior probability (PP)) duoc biéu hién trén cac nhanh
clia cdy tién hoa (Huelsenbeck va Ronquist, 2001). Gié tri bootstrap (d6 tin cay (BT) duoc tinh toan dé
xac dinh tinh chinh xac cua thuat toan MP vai @6 1ap lai 1000 (PR). Cay da dang loai dugc biéu hién
va hiéu chinh bang phan mém TreeView 1.6.6 (Page, 1996).

KET QUA NGHIEN CUU
San pham PCR thu dugc 1a doan DNA ¢6 kich thuéc ~ 460 bp (base pair) (Hinh 1). Sau khi so sanh va
dong trinh ty, 463 bp dugc dung cho nhitng phan tich vé di truyén.
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Hinh 1: Két qua dién di sin pham PCR doan gen cyt b mtDNA ciia cic miu c4 song da bao.
Giéng 1: DNA marker, giéng 2-10: sian pham PCR; giéng 11: chirg 4m

Trong sb 24 trinh tu ctia gen cyt b clia ca song da bao thu tir hai ving dia 1y, quan sat c6 k=18
haplotype v6i da dang haplotype 14 turong ddi cao (h=0,8600) va da dang nucleotide (7 =0,156). Su
twrong dong gitra cac trinh tw (sequence similarity) cho thiy gia tri twong ddng rat cao (phin 16n >90
%). Cac haplotype dugc danh s tir 1-18 (PLH1-PLH18).

Két qua phan tich ddi v6i cac dir liéu dua trén 3 phuong phap déu cho két qua tuong tu vé cdy da
dang loai. Phuong phéap phan tich MP cho két qua cay da dang loai v&i 367 bude (Consistency index
(CD)=0,6866, Retention index (R1)=0,6933. Cay da dang loai dugc trinh bay ¢ hinh 2 véi gié tri BT va
gia tri tin cdy (PP) cua thuat toan MP va BI dugc biéu hién trén cac nhanh.

Qua hinh 2 ta théy, ca song da bao tao thanh mdt nhanh riéng biét vdi gia tri tin cdy 16n (PR 100%
PP 100%) va thé hién mdi quan hé gan giii v6i cac loai cung gidng Plectroponus, dic biét 1a nhanh
chtra loai P. maculatus va P. pessuliferus. Quan thé ca song da bao ¢ hai ving dia Iy Khanh Hoa va
Hai Phong phan thanh 2 nhanh rd rét trén ciy da dang loai (Hinh 2). Quéan thé Khanh Hoa bao gom 10
haplotype va cling nhanh véi trinh tur ciia loai nay tir Genbank. Su phan tach r& nhat ddi véi haplotype
1, 3 va 6 voi gia tri d0 tin cay cao (PR 100% PP100%). Con céac haplotype khac tuy c6 su phan tach
nhung gia tri do tin cdy thip (<70%). Quan thé Hai Phong phén tach dbi véi quan thé Khanh Hoa,
nhung su khac biét giiia cac haplotype 13 twong dbi thap (<70%), qua d6 cho thdy su da dang loai cia
quan thé nay khong cao.

I1. KET QUA NGHIEN CUU VA THAO LUAN

Trong nhiing thip nién gan day, nghé nudi ca song rat phat trién & cac nudce thudc khu vuc chau A,
Australia va Dia Trung Hai. Mic du ca song ¢ y nghia kinh té quan trong, nhitng nghién ctru vé& cdu
trac quan thé cling nhu su da dang di truyén cua ching con nhiéu han ché (Antoro va ctv, 2005). Da
dang di truyén giita cac quan thé 13 mot ngudn nguyén lidu qui gia cho su 6n dinh cua loai.

Ding va ctv (2006) tién hanh nghién ctru voi gen cyt b mtDNA cua 28 loai ca song thudc 6 gidng
cta dudi ho Epinephelinae ¢ ving bién Trung Quéc. Két qua cho thiy trong qua trinh tién hoa, gidng
Plectropomus phan nhanh sém nhat, sau d6 14 Variola va Cephalopolis. Epinephelus dugc sap xép trén
cung cua cdy phat sinh loai, 1a nhom phan hoa sau ciing va ciing 1a gidng c6 nhiéu loai nhét trong dudi
ho Epinephelinae. Gidng Epinephelus duoc phan lam 2 nhanh trén cay tién héa, cac nhanh nay khong
lién quan dén khu vuc cu tri cia cac loai ca song.

Epinephelus marginatus (dusky grouper) 1a lodi ca c6 trong sach d6 ¢ bién Pia Trung Hai, vi vy
chu trac di truyén quan thé cua chung dugc chu trong nghién ctru trong thoi gian gan ddy. De
Innocentiis va ctv (2001) st dung k¥ thuat microsatelite va alozyme dé nghién ciru cu trac quan thé
clia E. marginatus & cic khu vuc khac nhau & bién Dia Trung Hai. Két qua cho thiy su da dang di
truyén cao hon khi ding k¥ thuat microsatelite so v6i alozyme (mean H=0,78 va 0,07). Ca hai k¥
thuat déu cho thay su khéc biét di truyén giita cic quan thé dia ly. Bén canh d6, Gilles va ctv (2000) sir
dung gen cyt b dé xac dinh quan hé tién hoa theo ving dia 1y (phylogeography) cua ctng loai c4 thu tir
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khu vuc phia tiy bién Dia Trung Hai. Ciy phat sinh loai cho thiy cac ca thé E. marginatus dugc phan
tach thanh hai nhom; mot nhom 14 cac ca thé co ngudn gde tir Algeri va nhom kia c6 ngudn goc tir
Phép, Tunisia va phan con lai cua cac ca thé tir Algeri. Mac du vé mat hinh thai E. marginatus duoc
cho 1a mét loai duy nhat, tuy nhién, nghién ctru trén cho thdy nhom ca c6 ngudn gbc tir Algeri
(subgroup) thé hién loai can gidng va can dugc mod ta chi tiét. Maggio va ctv (2006) ciing tién hanh
nghién ciru v6i loai E. marginatus thu ¢ bién Pai Trung Hai va Thai Binh Duong sir dung hai marker
phan tir ND2 RFLP va cyt b. Dit liéu phan tich bang ND2 RFLP cho thay sy khac biét di truyén giita
quén thé & bién Pai Trung Hai va Thai Binh Duong, trong khi d6 marker cyt b lai khong chi ra sy khac
biét nay. Tuy nhién, ca hai marker lai cho thiy sy da dang di truyén giita cic quan thé & khu vuc Pia
Trung Hai. Sy khac biét 16n nhat xay ra & dao Ustica, c6 thé do noi nay 1a khu bao tén va cac hoat
dong danh bit qui mo 16n bj cAm hoan toan.

Loai Epinephelus itajara (Goliath grouper) ciing ndm trong sach d6 va 1a mot trong nhiing loai ¢6
nguy co nhét ctia Epinephelinae. Pic tinh ciia loai nay 1a phat trién chiam va sinh san phy thudc vao
mdi truong rimg ngap min. Silva-Oliveir va ctv (2008) tién hanh nghién ctru di truyén cta quan thé &
khu vuc phia bac bo bién Brazil. Cac tac gia st dung ving diéu khién (control region) ctia DNA ti thé
(D-loop) tur 116 ca thé thu tai 5 khu vuc (Braganca, Ajuruteua, Parnaiba, Fortaleza and Natal). Phan
tich cho thy su da dang di truyén & E. itajara nhin chung thip hon so véi nhitng loai c6 nguy co khac
cua giébng Epinephelus. Sy phan tach vé cdu trac di truyén khong dugc quan sat thiy giira cic quan
thé. Mbi quan hé gitta sy da dang di truyén va su phan bd dia 1y chi xay ra & 3 khu vuc (Ajuruteua,
Parnaiba va Natal). Trong khi d6, da dang di truyén cao nhat & quan thé ving Amazon, c6 thé phan
anh su bao ton ring ngap man ¢ khu vuc nay.

Gidng Epinephelus rit da dang, bao gém trén 100 loai, rat nhidu loai trong sé chung c6 y nghia
kinh té quan trong. Vi vay, ciu trac quan thé va sy da dang di truyén ciia chung duoc nghién ctru sdu
va trén dién rong. Tuy nhién, cac nghién ciru ndy déi véi cac loai thude gidng Plectroponus con nhidu
han ché.

Trén thuc té, hai loai Plectroponus leopardus va P. maculates thuong bi nham 14n dya trén sd liéu
do dac (Heemstra va Randall, 1993), nhung hai loai nay c6 thé phan biét dya trén tinh trang mau sic
va sy phan tich vé& mit sinh thai. P. leopardus thuong phd bién & giita hodc mit ngoai ctia ran san ho,
trong khi d6 P. maculates sbng & ving ran ven bd (Heemstra va Randall, 1993). Plectropomus
maculatus d6i khi ciing bi nham 1an v6i dang hinh thai chdm xanh dam (dark blue spot) cua loai P.
laevis (Heemstra va Randall, 1993).

Dang ca thé lai gitta P. leopardus va P. maculatus cling nhu P. maculatus va P. laevis da dugc
ghi nhéan ¢ khu vuyc gitta ran san h6é ¢ Australia (Van Herwerden va ctv, 2002). Dang lai c6 cac bang &
mat gibng P. maculatus, thay vi cac chim van thuong dugc tim thiy & ving mit cta loai P. leopardus
va P. laevis. Phan con lai cua co thé cua dang lai c6 mau sic giébng nhu ca bd me (P. laevis hoic P.
leopardus) (Van Herwerden va ctv, 2002). Nghién cttu phat sinh loai dua trén DNA bd gen (ETS2)

cho két qua Plectropomus areolatus, P. leopardus va P. maculatus hinh thanh nhanh phén 3 va co
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quan hé gan giii (sister clade) voi P. laevi. Nguoc lai, khi sir dung ving diéu khién ctia DNA ti thé, chi
¢6 ba nhom chinh dugc xac dinh, P. laevis 1a nhanh gbc, c6 mdi quan hé gan giii v6i nhanh chua P.
leopardus/P. maculatus. Vi marker DNA ti thé, khong du dir liéu vé cau tric quan thé dé phan biét P.
leopardus va P. maculatus 1a hai loai ri€éng biét nhu trong truong hop st dung marker DNA bd gen.
Va ciing khong c6 du bang ching dé phan biét hai dang hinh thai cia loai P. laevis (dugc goi 1a
‘footballer’ va ‘blue spot’). Tuy nhién, trong cé hai truong hop, dang lai P. leopardus/maculatus dugc
nhom véi nhanh chtra cac hapeptype cua P. leopardus va P. maculatus, trong khi do, dang lai P.
laevis/maculatus dugc nhoém voi nhanh chira haplotype cua P. laevis (Van Herwerden va ctv, 2002).

Sau d6, Van Herwerden va ctv (2006) tiép tuc tién hanh thi nghiém trén Plectroponus spp. tir cic
vung dia 1y khac nhau véi 1 marker DNA ti thé va 3 marker DNA b6 gen. Phén tich tir DNA ti thé va
DNA b gen cho thay két qua ddi nghich vé su khac nhau giita hai loai P. leopardus va P. maculatus.
O phia dong Australia (Eastern Australia- EA) haplotype cta hai loai nhap chung thanh 1 nhanh,
nhung chung lai phan tach thanh hai nhom riéng biét ddng nhit di v6i quan thé & phia tiy Australia
(Western Australia ~-WA). Dan liéu nay bd sung cho su ton tai dang lai giira hai loai nay & bd bién
phia déng. Quan thé P. leopardus & WA thé hién quan hé gin giii v6i nhanh P. leopardus-maculatus
0 EA, trong khi 46, WA P. maculatus lai nhém v6i WA P. leopardus. Nguoc lai, mot trong ba marker
DNA b gen (locus 7-90TG) lai phan tach hai loai thanh hai nhém dong nhat va khong c6 dan liéu bd
sung cho hién tuong lai. Hai marker con lai (2-22 and ETS-2) thi khong thé phén tach hai loai trén,
trong khi phan tach cac loai con lai ctia gidng Plectroponus. Ca hai marker phan tir trén déu khong thé
giai quyét triét @& moi quan hé tién hoa cua hai loai trén. Tuy nhién, cac két qua trén cho thiy, con cai
cta loai P. leopardus di lai voi con duc cua loai P. maculatus, va DNA ti thé (von di truyén theo hé
me) cta P. maculatus da dugc thé hién qua dang lai va phd bién trong quan thé cia loai nay & ran
Great Barrier.

P. leopardus 13 loai dau tién clia ca song ma toan bd trinh ti cia DNA ti thé (16714 bp) da duoc
xac dinh. Trinh tu bao gdm 1077 bp ving diéu khién (control region), 13 gen ma héa protein (protein-
coding genes), 2 gen clia ribosom RNA (rRNA) va 22 gen ctia ARN vén chuyén (tRNA) (Zhu va Yue,
2008). Téac gia da sir dung trinh ty gen NADH2 ciia 49 loai ca song tir 8 gidng dé xdy dung cdy phat
sinh loai. Két qua cho thay trinh tw gen NADH2 c6 thé sir dung dé phan biét cac loai ca song, va loai
P. leopardus c¢6 mbi quan hé loai gan giii v6i loai P. maculatus phit hgp véi sy twong ty vé tinh trang
hinh thai giita 2 loai nay (Zhu va Yue, 2008).

Két qua nghién ctru ciia chung t6i cho thiy ciu tric quin thé hinh thanh theo hai ving dia Iy
(Khanh Hoa va Hai Phong), phtt hop véi cac nghién ciru trude vé ca song (De Innocentiis va ctv, 2001,
Maggio va ctv, 2006, Chen va ctv, 2008, Silva-Oliveira va ctv, 2008). Quan thé Khanh Hoa thé hién
su da dang di truyén cao hon quan thé Hai Phong (k=10 va 8 haplotype) va su phdn tach giita cac
haplotype kha r& rét. Trinh tu ¢yt b ctia cac ca thé thudc quan thé Khanh Hoa co gié tri twong dong cao
so v6i trinh tu cua loai nay thu tir viing bién Trung Qudc dugc ding ky trén Genbank (ky hiéu 1a PLgb

trén cdy tién hoa). Quan thé P. leopardus & Viét Nam thé hién mdi quan hé gan giii voi nhanh chira
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loai P. maculatus va P. pessuliferus, cho thdy quan hé gan giii giita P. leopardus va P. maculatus nhu
cac nghién ctru cia Van Herwerden va ctv (2002, 2006). Trong khi do P. laevis dugc sip xép cung
nhanh voi P. oligocanthus. Trong qua trinh nghién ctru, chiing toi co ghi nhan mot s tinh trang da
hinh trong kiéu mau sic cua cac ca thé (chém xanh, chdm d6, chAm do va den). Tuy nhién, di li€u di
truyén cho thdy sy tuong dong cao, vi vy khong co co s& dé phan tach ching thanh cac nhom hinh
thai khac nhau, ciing nhu khong quan sat thdy ton tai cua cac dang lai.

IV. KET LUAN

Quan thé ¢4 song da bao & Khanh Hoa va Hai Phong thé hién su da dang di truyén twong di cao va c6
su phan tach quan thé theo ving dia 1y. Loai P. leopardus thé hién mdi quan hé gan giii véi P.
maculatus va P. pessuliferus. Tuy nhién, do s c4 thé trong nghién ciru hién tai con it nén can cé
nhiing nghién ctru sau va trén dién rong dé danh gia mirc do da dang quan thé va dé xuét cic bién phap
quéan 1y quan dan.
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Hinh 2: Ciy da dang loai (tir phan tich Bayesian inference) ciia quén thé (population) c4 song da
bao (Plectroponus leopardus) tai khu viec Khanh Hoa va Hai Phong. Gia tri tin cay (bootstrap
value) dwgc thé hién trén cac nhanh tir phwong phap maximum parsimony (dd 1ip lai 1000 14n)

va phwong phap Bayesian.
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