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Otter clam (Lutraria rhynchaena) is a genus of bivalve mollusk,
distributed mainly in Van Don, Quang Ninh province. It is currently
being exploited and raised for food use. However, frequent outbreaks
of diseases have put the otter clam farming profession at risk of
unsustainability. The import of foreign otter clam for consumption in
Vietnam is becoming popular. On the other hand, the identification of
the otter clam species in Vietnam is not really clear and mainly based
on morphology. This study was based on the extraction of the
Cytochrome c oxidase subunit I (COI) gene sequences of 5 species of
otter clam published on GenBank to build DNA barcodes for taxonomy
or quick traceability products on the market today. Evaluation of the
similarity of COIl gene regions was carried out with BLAST tool,
nucleotide sequence comparison was performed by BioEdit program,
genetic distance between sequences was determined by MEGA X
software. The study has built a phylogenetic tree that separates each
studied otter clam species and the evolutionary relationship between
them, and at the same time built a DNA barcode from the COI (658 bp)
gene region sequence of the otter clam in Vietnam.
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Tu hai (Lutraria rhynchaena) la loai nhuyén thé hai manh vo, phan
bé chu yéu tai Van Don, tinh Quang Ninh. Tu hai hién nay dang duoc
khai thac va nu6i dé lam thuc pham. Nghé nuéi tu hai ciing c6 nguy
co thiéu bén viing do dich bénh thudng xuyén xay ra. Hién tugng di
nhdp tu hai nude ngoai vé tiéu thy tai Viét Nam rat phé bién. Mt
khéc, viéc dinh danh loai tu hai ¢ Viét Nam con chua that sy rd rang
va chu yéu dya vao hinh thai. Nghién ctru ndy, dya trén co s khai
thac trinh ty ving gen Cytochrome ¢ oxydase subunit I (COI) cua 5
loai tu hai duoc cong bd trén GenBank dé xay dung ma vach DNA
phuc vu cong tac phan loai hoic truy xuat nhanh nguon goc cac san
pham tu hai trén thi truong hién nay. Panh gia mic d6 tuong dong
c4c trinh ty ving gene COI duoc thuc hién bang cong cu BLAST, so
sénh trinh ty nucleotide dwoc thuc hién bang chuong trinh BioEdit,
khoang céch di truyén giira cac trinh ty duoc xac dinh bang phan
mém MEGA X. Két qua nghién ciru da xay dung duoc cy phét sinh
chung loai phéan tich riéng ting loai tu hai nghién ctu va quan hé
tién hoa gitra chung, ddng thoi xay dung dugc ma vach DNA tir trinh
tu vang gene COI (658 bp) cia tu hai Viét Nam.
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1. Giéi thiéu

Tu hai (Lutraria rhychaena, Jonas 1844) 1a ¢ong vat than mém hai manh vo, ¢6 gia tri kinh
té cao, ching phan bd & cac vang béi triéu ¢ huyén Van Pon - Quang Ninh, Céat Ba — Hai
phong va Nha Trang — Khanh Hoa [1]. Pay la dong vat khong xuong sdng co ¥ nghia quan
trong trong tw nhién, cai tao moi trudng nu6c, tao sy phét tricn bén vimg cho moi truong va la
nguon cung cap thuc pham cé gié tri dinh dudng cao. Hién nay, do khai thac qua mac nén
ngudn lgi tu hai tré nén giam sut va khu vuc phan bé bi thu hep [2].

Tu hai 1a di twong dwoc nudi pho bién tai Van Pon, Quang Ninh va mét sé tinh thanh ven
bién khéc, tuy nhién viéc dinh danh loai tu hai con chua that sy rd rang, dé nham Ian [3], phuong
phap phan loai chu yéu dya vao hinh thai. Hién nay, ky thuat phan tir phat trién nén cac ky thuat
di truyén duoc tng dung rong réi trong cac nghién ctiu vé da dang di truyén, quan h¢ phat sinh
loai, dic biét duoc tng dung trong xay dung ma vach DNA, véi muc dich cang ¢d, ho trg cho
viéc nhan dang va dinh danh loai. M@ vach DNA ly tuong trong cac nghién ciru phai dam bao 4
yéu cau: (1) Trinh ty DNA duoc st dung 1am chi thi phai du d6 bién thién dé phan biét giita cac
loai nhung ciing phai khéng khéac nhau qua muc giira cac ca thé trong cuing loai; (2) Viéc dinh danh
bang DNA phai dugc chuan héa, véi ciing mot viing DNA ¢d thé duoc sir dung cho cac nhém phan
loai khac nhau; (3) Poan DNA chi thi can chtra dii théng tin phat sinh loai dé c6 thé d& dang dinh
danh loai vao cac nhém phén loai (Chi, ho, bo); (4) Kha nang ap dung véi cac vung gen co tinh bao
tha cao, dé dang tach DNA, khuéch dai va doc trinh tw DNA. Do d6, cac doan DNA sir dung trong
nghién ctru phai c6 kich thudc ngén dé khi nhan ban DNA khéng bi sai léch [4]. Poan gen nam trén
ving DNA ty thé (COI, 16S), dugc coi la md vach DNA trong phan loai dong vat rat hiru hiéu [3],
su bién doi nhanh 1am xuét hién nhitng sai khic trong trinh ty nuleotide [5].

M4 vach COI duoc sir dung dé dinh danh ddi vai nhiéu loai dong vat, do & ving gene nay cd
cac doan trinh ty d& bi thay thé 1am kha ning tién hoa, phat sinh loai cao hon cac ving gen ty thé
khéc [6]. O cac loai nhuyén thé, ma vach DNA di duoc sir dung trong phan loai d6i véi 6¢ huong
[7], dinh danh céc loai nhuyén thé & bo bién Canada [8] va dinh danh cac loai dc & chau Phi [9].
Vi tu hai hién nay chua c6 bat ky nghién ctru ndo vé méa vach, két qua tim kiém trén co so dir
lieu DNA vung gene COI cua cac loai tu hai da duoc cdng bd trén GenBank. Trong nghién ctu
nay, ching toi tién hanh phan tich trinh tu viing gene COI cua tu hai (Lutraria rhychaena) thu tai
Van Bon, tinh Quang Ninh lam co s dé xay dung ma vach DNA cho tu hai ¢ Viét Nam,
ddng thoi bd sung thém phuong phéap dinh loai cho hé théng phan loai tu hai gép phan bao ton
va quan ly cac san pham tu hai cho thi truong tiéu thy trong nudc va xuat khau.

2. Phwong phap nghién ciru

2.1. Xdc dinh trinh t gene cia cac giéng Lutraria

Trinh tu cac vung gene COI cua cac giéng Lutraria dugc khai thac dir liéu trén GenBank,
trinh tu gene cua lodi L. rhychaena dugc khai thac tir hé gene ty thé cua tu hai Viét Nam da duoc
dang ky trén GenBank (Ma HG799089.1) va 4 loai tu hai khac, trinh ty vung gene COI cua loai
Spisula solida ma GenBank MG934910.1 dugc dung lam ddi chung. Viéc truy xuat cac trinh ty
gene duoc thuc hién bang chuong trinh BLAST.

2.2. Phan tich va xay dung cay phat sinh loai

Céc trinh ty ving gene COI cua céc loai tu hai di dwoc dong hang bang chwong trinh MAFFT
(http://mafft.cbrc.jp/alignment/server/) [10]. Udc lugng khoang céach tién hoa gitra cac loai va
trong cling mat loai duge wdc tinh bang phuong phap khoang céch téi thleu (p-distance), khoang
cach p 1a thude do sy khéc biét di truyén giira cac loai hoac gitra cac quan thé trong mot loai.
Khoang céch p giita cac cap trinh ty duoc tinh toan dya trén phan mém MEGA X [11]. Uéc
lugng khoang céch tién hoa 1a ty & (p) cia cac vi tri nucleotide ma tai d6 hai trinh tu duoc so
sanh 1a khac nhau. N6 dugc xac dinh bing cach chia sé nucleotide khac nhau cho téng sé
nucleotide dugc so sanh [12].
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Str dung trinh ty viing gene COI cua loai Spisula solida (Ma MG439410.1) 1am ddi chuang
trong xay dung cdy phat sinh loai. Cay phét sinh ching loai duoc xay dyng bang hai phwong
phap la suy luan Bayes (Bayesian Inference, Bl) va Maximum Likelihood (ML). Phéan tich ML
dugc thyc hién sir dung chuong trinh RAXML 8.2.10 [13], [14] v6i md hinh chay tét nhat 1a GTR
+ 1 + G model cho khdi dir liéu phan tir duge xac dinh tir phan mém jModelTest 2.1.6 [15]. Chi
s6 ung ho (bootstrap) cua phan tich ML dugc thuc hién véi 1000 lan lap lai. Trong khi do,
phuong phap Bayesian inference duoc thyuc hién bang phan mém MrBayses 3.1.2 [16] véi mo
hinh chay tt nhat gidng véi phuong phap ML 1a GTR + I + G model. Thuat todn MCMC
(Markov chain Monte Carlo) ciia phén tich BI duoc cai dat dé chay trong 10.000.000 thé hé va
mdi mot cay phat sinh duoc chon sau 1000 thé hé khac nhau. Viéc kiém tra mirc do anh huong va
chét lugng cua cdy phat sinh sau khi phan tich két thiic duoc thuc hién bang phan mém Tracer 1.6
[17], véi cac thong s6 dam bao 16n hon 200. Ciy phat sinh phu hop nhat ciing véi chi s6 ung hd
(posterior probabilities (PP)) duoc xac dinh va dugc doc bang Figtree 1.4,

2.3. Phan tich trinh ter vaing gen COI cza tu hai ¢ Viét Nam

Cac trinh tu ving gene COI cua cac loai tu hai sau khi dong hang béng chuong trinh MAFFT
dugc tién hanh so sanh trinh tu bang chwong trinh BioEdit dé tim kiém cac vi tri sai khéac
nucleotide [18].

3. Két qua va ban luan
3.1. So sanh trinh te nucleotide vung gene COI tu hai ¢ Viét Nam véi dir ligu trén GenBank

T trinh ty bo gene ty thé cua loai L. rhynchaena mau thu tai Van Bon, véi do dai 16927 bp
duoc tién hanh BLAST dé truy van trinh ty viing gene COI, két qua xac dinh dugc do dai trinh tu
vung gen cua loai L. rhynchaena dai 658 bp.

Déi véi trinh ty gene COI cua cac loai tu hai khac, nhan dang bang Megablast cho két qua 5
loai thugc gidng Lutraria, dién hinh nhu loai L. maxima (MF784266.1) c6 ngudn géc tai Trung
Québc véi muc 87,18%, L. australis (JN674600.1), L. arcuata (JN674601.1) va L. lutraria
(BNAGB212-14). Trinh ty gene COI cua cac loai Lutraria véi chiéu dai 624-658 nucleotide Vi
mirc d6 giéng nhau tir 86,73 - 100% va do che phu (query cover) dat trén 96% tro 1&n. Sau khi so
sanh va dong hang trinh ty 615 bp cua doan gene COI mtDNA di dwoc sir dung dé so sanh va
tién hanh phan tich.

Két qua so sanh trinh tu DNA viing gene COI cua tu hai ¢ Viét Nam (L. rhynchaena) so véi
trinh tu DNA cua 5 loai tu hai di dwoc cong b trén GenBank dugc mé ta trong Bang 1.

Bing 1. So sanh mizc firong dong trinh t gene COI cua lodi tu hai Viét Nam (L. rhynchaena)
Véi cdc lodi dirgc cong b trén GenBank

STT Tén lodi Mirc d§ twong dong (%) Giatri E M4 s6 GenBank
1 Lutraria rhynchaena 100,0 0,0 HG799089.1
2 Lutraria australis 99,84 0,0 JN674600.1
3 Lutraria maxima 87,18 0,0 MF784266.1
4 Lutraria arcuata 86,99 0,0 JN674601.1
5 Lutraria lutraria 86,73 0,0 BNAGB212-14

Qua Bang 1 cho thdy, ty I& twong dong trinh tu cua loai tu hai L. rhynchaena so vai trinh ty
cua loai L. australis A1 twong ddi cao (99,84%), ty ¢ twong dong giira loai L. rhynchaena so Vi
cac loai con lai dat tir 86,73 — 87,18%, budc dau cho thiy c6 thé dinh danh dén muc do loai. Tur
két qua dinh loai bang phan tir va cliing véi dinh loai hinh thai thi sir dung ma vach DNA c6 thé
phén loai chinh x4c cac loai tu hai trong chi Lutraria.

Theo Stackebrandt va Ebers [19], khi sir dung cong cu BLAST trén ngan hang GenBank, dé
so sanh trinh tu DNA cua mot loai bat ky can phan tich sb liéu trinh tu trén GenBank néu chi s6
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gidng nhau 16n hoic bang 97% duoc coi la cing mot loai va ngugc lai néu chi sé phan tich nho
hon 97% duoc coi la khac loai [19]. Piéu nay khing dinh tu hai & Viét Nam L. rhynchaena va
loai tu hai L. australia (Australia) la cing mot loai. Két qua phan tich trong nghién ciru nay ciing
gidng vai két qua nghién ciru cua to chirc CSIRO - Australia da cong b loai tu hai ¢ tén khoa
hoc la L. rhynchaena, c6 tén goi ¢ Australia la L. australis.

3.2. Khodng céch di truyén va méi quan h¢ di truyén giira cac loai tu hai
3.2.1. Khodng céch di truyén

Khoang céch di truyen phan anh mdi quan hé di truyen gitra loai tu hai nghién ctu, khoang
cach di truyén cang thap thi mdi quan hé di truyén cang gan va nguoc lai khoang cach di truyén
cang cao thi méi quan hé di truyén cang xa. Tir dit liéu phan tich trinh tu gene COI cua céc loai tu
hai trong nghién ctru ndy bang chuong trinh MEGA X, két qua thu dugc khoang cach di truyén
gitra c4c mau nghién ctru duoc mo ta tai Bang 2.

Bang 2. Udc lwong khodng céch tién hoa (p-distance) giga loai tu hai Viéet Nam va
cac loai tu hai dwoc cdng bo trén GenBank

Tén loai L. rhynchaena L. australis L. maxima L. arcuata
L. rhynchaena
L. australis 0,0016
L. maxima 0,1282 0,1298
L. arcuata 0,1300 0,1317 0,0016
L. lutraria 0,1834 0,1850 0,1682 0,1707

Khoang céch di truyén duoc phan tich tir cac trinh tu COI cia cac mau loai Lutraria nam trong
khoang tir 0,0016 dén 0,1850, trong d6 khoang cach di truyén thap nhat Ia 0,0016 khi so sanh gitra
L. rhynchaena va L. australis, L. maxima véi L. arcuata. Nhu vay, c4c loai ndy c6 méi quan hé
tuong ddi gan nhau. Khoang cach di truyén cao nhit khi so sanh giita L. australis va L. lutraria,
trong khi d6 khoang céch gitra L. rhynchaena va céc loai con lai dao dong tir 0,0016 - 0,1834.

3.2.2. Céay phét sinh loai

Lutraria rhychaena VD8 HG799089.1 |

98

Lutraria australis JIN674600.1

93

Lutraria maxima MF784266.1

100

Lutraria arcuate JN674601.1

Lutraria lutraria BNAGB212-14

Spisula solida MG934910.1

0.07

Hinh 1. Mgi quan hé tién héa giia cac loai Lutraria diza vao phan tich trinh tx gene COI si dung thudt
toan ML thugt toan Maximum likelihood nho si dung md hinh tién héa Kimura two-parameter (K2P)
(Kimura 1980)

Két qua xay dung cdy phat sinh loai bang thuat toan ML ddi véi trinh tu ving gene COI cho
thiy, 5 loai thudc gidng Lutraria nam trong cung mot nhom 16n ciia cay phat sinh loai (Hinh 1),
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nhanh con lai 1a loai di chimg S. solida. O nhanh thtr nhat ciia ciy phat sinh gdm hai phan nhom,
phan nhém mot gom hai nhém nhé, nhém thir nhat gom loai L. rhynchaena va L. australis, nhém
thir hai gom L. arcuate va L. maxima, hai nhom nay c6 mdi quan hé gan giii véi nhau, phan
nhanh con lai 1a L. lutraria.

Két qua phan tich BI cho trinh ty viing gene COI caa 5 mau giéng Lutraria dugc xép thanh hai
phan nhom nhu Hinh 2. Trong d6, 4 loai L. rhynchaena, L. australia, L. arcuate va L. maxima
duoc xép trong mot phan nhém gém 2 nhém nho, nhém tha nhat L. rhynchaena va L. australia,
nhém thir hai gom L. maxima va L. arcuate, phan nhom con lai 1a L. lutraria nam riéng lé.

Lutraria rhychaena VD8 HG799089.1 |

100

Lutraria australis JN674600.1

Lutraria maxima MF784266.1

100

Lutraria arcuate JN674601.1

Lutraria lutraria BNAGB212-14

Spisula solida MG934910.1

004

Hinh 2. Cay phat sinh giira cac loai Lutraria dwa vao phan tich trinh tir gene COI si dung thudt toan Bl
(Bayesian inference véi mé hinh Clock Model: Strict)

Két qua xay dung ciy phat sinh loai tir trinh ty viing gene COI déu cho két qua giéng nhau.

Nhu vay, dbi véi trinh ty gene COI khi phan tich phét sinh loai ML va BI cho két qua twong
ty nhau. Cay phan loai dugc chia thanh 2 nhanh, trong d6 nhanh thtr nhat gom hai phan nhom,
nhom L. rhynchaena va L. australis, nhdm con lai la L. maxima va L. arcuate, phan nhém kia la
loai L. lutraria. Trinh ty viing gene COI cua L. rhynchaena va L. australis c6 do tuong dong cao
va hoan toan phu hop vé6i két qua phén loai dira trén hinh thai [20]. Theo mé ta ctiia Holm, ching
la cung mot loai, loai L. rhynchaena cé tén dong danh L. australis hay c6 tén khéc Ia L.
philippinarum Deshayes, 1854 [20]. Két qua xay dung cdy phat sinh loai tir trinh tw DNA ving
gene COI gop phan khang dinh d6 tin cdy cua phuong phap phén tich phéan tir trong phan loai,
dong thoi phuong phap phan tich phan tir s& gop phan cung cb thém cho phwong phap dinh loai
bang hinh thai.

Két qua nghién ctru cho thay, trinh ty gene COI ¢6 thé sir dung 1am chi thi dé nhan dang loai
L. rhynchaena véi céc loai khac trong chi Lutraria. Nhu vay qua két qua phan tich, ma vach COI
khong chi hitu hiéu trong viéc nghién ctru da dang di truyén ma con rét hitu hiéu trong nghién
ctru dinh loai.

3.3. Xay dung ma vach DNA vung gene COI cho tu hai ¢ Viét Nam

Trong mét s6 nghién ciru trude da chi ra rang viing gene ty thé (16S, COI, Dloop) va cé4c ving
gen nhan (18S, 28S, H3) phu hop nhit trong viéc (g dung phan tir trong phan loai céc loai sinh
vat [21]. Dya trén trinh tu cAc ving gene cua loai Lutraria da dugc cong bé trén GenBank, ving
gene COI duoc lya chon dé nghién ctru xay dung ma vach phan tir phuc vu cho viéc phan loai cac
loai trong chi Lutraria, gép phan cing cé tinh chinh xac cua viéc phan tich phan loai dya vao
hinh thai cua cac loai thuoc chi Lutraria.

Tir két qua phan tich so sanh trinh tu bang chwong trinh BioEdit va cy phat sinh chang loai
dugc xay dung tir vang gene COI cua tu hai trong nghién ctru nay, da xac dinh duoc cac vi tri
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nucleotide dac thi cho ting loai tu hai, do d6 c6 thé sir dung Iam ma vach riéng dé nhan dang va
phén biét loai L. rhynchaena so vai cac loai khac nho vi tri nucleotide dac thu, khac biét so voi

cac loai khac thuoc chi Lutraria.

Két qua phan tich trinh tu ving gene COI cua 5 loai thugc chi Lutraria sau khi duoc déng
hang va can chinh c6 chiéu dai 615 nucleotide, da xac dinh dugc 143 vj tri sai khac trong cac chi
Lutraria. Gitra loai L. rhynchana véi loai L. australis da xac dinh dugc mét vi tri sai khac
nucleotide & vi tri s6 265, trong khi d6 véi loai L. maxima va L. arcuata da xac dinh duogc lan
luot 78 va 79 vi tri sai khac. Gitra loai L. rhynchana véi loai L. lutraria da xac dinh dugc 117 vi
tri nucleotide sai khac Bang 3.

Bang 3. Cac v; tri sai khac nucleotide trén trinh ti ving gene COI (615 bp) cua 5 loai tu hai

Tén loai Vi tri nucleotide

16 19 22 28 29 34 37 40 46 47 49 61
TT twong dong T G T A T G T T G G G G
L. rhynchaena
L. australis . . . .
L. maxima C C A C T
L. arcuata C . C . . . A C . . T .
L. lutraria A G A A A A T A
Tén loai Vi tri nucleotide

65 67 73 76 85 89 91 94 97 100 103 109
TT twong dong [ G G T G T G C T G T T
L. rhynchaena
L. australis . . . . . . .
L. maxima T A A C T T T
L. arcuata T . A A . C T T . T
L. lutraria A T C T T G A A C
Tén loai Vi tri nucleotide

110 112 115 118 121 124 133 136 139 148 151 154
TT twong dong [ G T C C C A A G T A T
L. rhynchaena
L. australis . . . . . . . . .
L. maxima T A A T G T G T G
L. arcuata T A A T G T G T . . G
L. lutraria T G T G T G T A C G A
Tén loai Vi tri nucleotide

157 160 166 169 172 181 187 190 196 197 199 202
TT twong dong A A G G T T A G C A G G
L. rhynchaena
L. australis . . . . .
L. maxima G T G T A
L. arcuata G T . . . . G . T A
L. lutraria G T A A A G . A T A A
Tén loai Vi tri nucleotide

203 208 220 223 232 241 247 250 256 257 259 262
TT twong dong T G A G T T G T G T G G
L. rhynchaena
L. australis . . . .
L. maxima A G A A C C
L. arcuata . A G . A . . . A C C .
L. lutraria C A G A G C A C T C G A
Tén loai Vi tri nucleotide

265 268 274 275 277 278 280 283 286 289 292 295
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TT twong dong T T G T G C G G T T T T
L. rhynchaena .
L. australis C . . . . .
L. maxima A . C T T A A G
L. arcuata A A C T T A A G .
L. lutraria A C T C T A C C
Tén loai Vi tri nucleotide

298 310 316 325 328 331 340 346 349 352 355 358
TT twong dong G T C T C T G G G A T C
L. rhynchaena
L. australis . . . .
L. maxima T C A T
L. arcuata . . . . T C A . . T
L. lutraria A A G A T A C A G G T
Tén loai Vi tri nucleotide

361 364 367 370 373 379 382 392 394 400 403 407
TT twong dong G T G A G T A ¢C G G ¢ C
L. rhynchaena
L. australis . . . . . .
L. maxima T T T T G A G T
L. arcuata T . T T . . T . G A G T
L. lutraria A A T T A C T T A G T
Tén loai Vi tri nucleotide

409 421 427 433 439 448 454 460 463 466 467 469
TT twong dong G A T T T C G T G G G A
L. rhynchaena
L. australis . . . . . .
L. maxima A T A G A G
L. arcuata . . A . . T A G . . A G
L. lutraria A G C C T . . A A G
Tén loai Vi tri nucleotide

472 A75 478 481 484 488 490 491 493 499 508 511
TT twong dong G T A A A A C T G T G A
L. rhynchaena
L. australis . . . . . . . . .
L. maxima A G G T T C A A G
L. arcuata A . G G T . T C . A A G
L. lutraria C G G G C T A A G
Tén loai Vi tri nucleotide

520 523 529 533 541 544 550 553 556 559 562 565
TT twong dong A C [ G A T G A T G G T
L. rhynchaena
L. australis . . . . . .
L. maxima T T G T T T A A
L. arcuata T T . . . G . T T T A A
L. lutraria T A A G T A T G T A A
Tén loai Vi tri nucleotide

568 574 580 583 586 592 598 601 607 610 613
TT twong dong G A T A T T T T T A T
L. rhynchaena
L. australis . . . .
L. maxima G C C G
L. arcuata . . . G . C C G .
L. lutraria A G C T C C C T G
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Tir két qua phan tich trinh tu cho thay, gene COI cua loai L. rhynchaena c6 su khéc biét véi
cac loai L. maxima, L. arcuata va L. lutraria, ciing nhu khac biét trinh tu nucleotide véi L.
australis, ddy 1a co s& dé xac dinh ma vach DNA cho loai tu hai L. rhynchaena thu tai Viét Nam.
Do d6, gene COI c6 thé str dung 1am m& vach DNA dé nhan dién loai L. rhynchaena vai cac loai
khéc trong gidng Lutraria.

4. Két luan

Trong nghién ctru nay, phuong phap dinh danh loai tu hai & Viét Nam (L. rhynchaena) bang
trinh ty DNA viing gen COI véi chiéu dai 658 bp. Mbi quan h¢ phat sinh chung loai cua céc loai
tu hai trong nghién ctru da budc dau duoc xac 1ap qua phan tich dwa trén trinh ty ving gen COI
(658 bp). Két qua phan tich trinh tu da xac dinh dugc 243 diém sai khéac giita lodi tu hai Viét
Nam véi céc loai con lai trong giéng Lutraria. Tir d6, ma vach DNA ving gene COI di dugc xay
dung cho loai tu hai & Viét Nam (L. rhynchaena). C6 thé tiép tuc str dung thém trinh tu ving
gene nhan dé nghién ciru nham cang ¢6 thém co sé khoa hoc trong viéc xay dung ma vach DNA.
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