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Leptobotia pellegrini Fang, 1936, is an ornamental and high
commercial value species. In Vietnam, this species was recorded in
2005 by Nguyen Van Hao in Hong River with the name Leptobotia
elongata, and was re-identified as Leptobotia pellegrini (Kottelat:
2012, 2013). In 2022, Hoang et al. Discovered this species in Tuong
Duong, Nghe An, described ist morphological characteristics, and
identified this as a new distribution area of L. pellegrini in Vietnam.
In this study, we used molecular taxonomy research methods to obtain
ba DNA barcode loci: Cybt, ND2 and 16S to identify L. pellegrini in
Vietnam. The sizes of sequences of the Cybt, ND2, and 16S we
obtained respectively are Cytb 818 bp, ND2 512 bp and 16S 750 bp.
Samples of the same species, L. pellegrini, are placed in the same
group on the phylogenetic tree with high bootstrap coefficients, from
99%, 100%, and 89% based on Cyth, ND2 and 16S gene sequences.
This has contributed to the analysis, description of morphological
characteristics and new records of L. pellegrini species in Vietnam.

NHAN DANG LOAI CA CHACH LUA (LEPTOBOTIA PELLEGRINI FANG, 1936)
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Ca chach lra (Leptobotia pellegrini Fang, 1936) la loai c6 gia tri lam
canh va thwong mai cao. O Viét Nam, loai nay dwoc ghi nhan
(Nguyén Van Hao, 2005) tai sdng Hong voi tén la Leptobotia
elongata, da dugc xac dinh lai la Leptobotia pellegrini (Kottelat,
2012, 2013). Pén nam 2022, (Hoang Ngoc Thao va cong su, 2022)
da phat hién loai ndy ¢ Tuong Duong, Nghé An, md ta dic diém hinh
thai va ghi nhan day 1a ving phan b méi cua loai ¢ Viét Nam. Trong
nghién ctru nay, ching t6i da stir dung phuong phap nghién ctu trong
phan loai hoc phan tir thu nhan dugc ba locus mad vach DNA la Cybt,
ND2, 16S dé nhan dién loai L. pellegrini tai Viét Nam. Kich thuéc
cac trinh tu Cybt, ND2, 16S chung t6i thu dugc lan luot & Cytb 818
bp; ND2 512 bp va 16S 750 bp. Cac mau cung loai L. pellegrini dugc
Xep trong cting nhom trén cay phét sinh chung loai véi hé sé tuong
ddng cao, tir 99%, 100%, 89% duya trén trinh ty gene Cytb, ND2 va
165. Pidu nay da gop phén khang dinh cho viéc phan tich, mé ta dac
diém hinh thai va ghi nhan méi cho loai L. pellegrini tai Viét Nam.
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1. Giéi thiéu

Gidng Leptobotia Bleeker Ia nhém ca Chach, gdm nhiéu loai c6 hinh dang, mau sic hoa van
dep, phan b & Nam Trung Quéc va mlen Bac Viét Nam [1]. Hién _hay, giong Leptobotia trén thé
gidi ¢6 17 loai [2]; trong d6 c6 mot s6 lodi mai dugc cong bd gan day (Leptobotia bellacauda
[3]; Leptobotia micra [4]), ciing nhu dugc mO ta lai (Leptobotia citrauratea [5]). Loai Ca chach
lra (Leptobotia pellegrini Fang, 1936) Ian dau tién duoc cong bd boi Fang nam 1936 [6] trén cac
mau vat thu tai khu vuc thuong ngudn song Duong Tu (Yangzte) thudc tinh Ta Xuyén
(Szechuan), Tay Nam Trung Qudc. Py 1a loai ca nudc ngot ¢6 gia tri dé nudi lam ca canh rat
dugc uva chudng, do do, loai ca nay con c6 gia tri thwong mai cao. Tuy nhién, tai Viét Nam loai ca
nay chua dugc nghién ciu nhiéu. Ngoai mo ta ban dau cua Fang nim 1936, hau nhu khong c6
thém cac md ta khac vé loai Leptobotia pellegrini. Nam 2001, Kottelat 1a nguoi dau tién da thu
dugc mau cua loai nay ¢ séng Lo (phu luu cua séng Hong) [7]. Nam 2005, Nguyén Vin Hao [8],
da phat hién va ghi nhan Leptobotia elongata cd & sdong Gam (phu Iuu cua séng L) thudc tinh
Tuyén Quang; miu nay, sau d6 da dugc xac dinh lai 1a loai L. pellegrini [1], [9]. Nam 2022,
Hoang Ngoc Thao va cong su da phat hi¢n va ghi nhan phan bé cua loai ndy & khu vuc khe Kién,
huyén Tuong Duong, Nghé An [10], cac mau nay di duoc mo ta hinh thai va xac dinh day 1a khu
vuc phan b mai cua loai ¢ Viét Nam. Nhu vay cho dén nay, ¢ Viét Nam, loai L. pellegrini duoc
ghi nhan c6 phan bé tai song Hong va khe Kién (huyén Tuong Duong, Ngh¢ An). Trong nghién
ctru nay, chidng toi cung cip cac dan liéu duoc phan tich tir cac mau ca thu o khe Kién dé xac
dinh loai L. pellegrini duwa trén phan tich quan hé di truyén cua ba locus ma vach DNA Cybt,
ND2, 16S, chiing t6i thu dugc véi cac trinh tu Cybt, ND2, 16S da cong bd trén GenBank.

2. Phuong phap nghién ciru
2.1. Vat ligu nghién cizu

C6 25 mau cé thu tai Khe Kién, huyén Tu'orng Duong, Ngh¢ An, Viét Nam dugc st dung dé
phén tich hinh thai, mau co duoc ldy tir cAc mau nay dé phan tich DNA. Thoi gian thu mau:
15/9/2019. Toa d6 thu mau: 19°13°55,51”N, 104°17°10,95”E, d6 cao 255 m so v6i muc nudc bién.

Noi luwu gitr mau: Phong thi nghiém Dong vat hoc, Truong Pai hoc Hong Duc.

2.2. Phwong phdp nghién ciru

Phuong phép phan tich hinh thai ca theo Kottelat (1990) [11].

DNA hé gen phan lap tir mé co, moé nay di duoc bao quan trong 95% ethanol, sau d6 tién
hanh tach chiét DNA bang quy trinh sau:

M6t lugng nhé mé co 5 mg dugc lam khd va chuyén vao 500 ul dung dich dém chiét xuét bao
goém 1% SDS, 0,4 mg/ml proteinase K, 10 mM Tris HCI (pH 8,0), 1 mM EDTA, 100 mM NaCl,
sau d6 u & 56°C trong 2 gio (dao nguoc dng 15 phat mat lan), tiép theo tién hanh ly tam ¢ toc do
13.000 vong/phut trong mot phat. Thu 450 pl phan ndi phia trén duoc chuyén vao éng 1,5 ml
méi, trong d6 bd sung thém 50 pl dung dich natri axetat 3M va 500 ul isopropanol, tron déu va ly
tam 1an nira ¢ toc do 13.000 vong/phut trong 5 phdt, phan ndi phia trén dwoc loai bo va tram tich
DNA dugc rira bang 500 pl etanol 70%. Sau khi loai bo etanol, DNA tong sé dugc lam kho &
50°C trong 8 phut va sau d6 dwoc tiép tuc lai voi 50 pl TE.

Ba locus bao gom: Cybt, ND2, 16S, dugc khuéch dai bang cach st dung phan ¢ng chudi
polymerase sgi kép (PCR) Vi cac cap moi dac hiéu (bang 1), trong cac diéu kién sau: 1,0 pl
DNA bo gen (10-30 pg), 1,0 pl son 16t soi nhe (ndng d6 10 pM), son 16t soi nang 1,0 pl (ndng do
10 uM), 15 ul Master Mix 2x (CWBIO, Trung Qudc) va 12 ul H20 siéu tinh khiét. Phan ung
PCR duoc thuc hién trén méay quay nhiét d6 doc Bio-Rad T100 ™ trong cac diéu kién sau: bién
tinh ban diu & 94°C trong 5 phut, tiép theo 1a bién tinh cuc bo & 94°C trong 60 gidy, bam méi &
50°C trong 60 gidy, tong hop & 72°C trong 60 gidy, trong 35 chu ky vdi budc kéo dai cudi cing
1a 72°C trong 10 phat. Bé khuéch dai, ching toi sir dung cac doan mdi tai bang 1. Tat ca cac san
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phdm PCR duoc tién hanh dién di trén gel agarose 1,0% va duoc tinh ché bing ky thuat chiét
xuit gel. Cac san pham PCR thanh cong dugc giri dén Phong thi nghiém trong diém Quéc gia vé
Cong nghé gen (Vién Cong nghé Sinh hoc, Vién Han 1am Khoa hoc Cong nghé, Viét Nam) dé
doc trinh ty bang céch str dung cac doan mdi twong tur tai budc khuéch dai.

Trinh tu nucleotide cta cac doan gen dugc xac dinh boi may giai trinh ty ABI PRISM®
3100 Avant Genetic Analyzer, st dung b¢ Kit BigDye® Terminator v3.1 Cycle Sequencing
voi cap mdi dac hiéu. Sau d6, cac trinh ty néi trén duoc phan tich, so sanh va 1ap cay phat
sinh chang loai bang cac chuong trinh BioEdit, BLAST [12], MEGA XI.

Bang 1. Trinh tw c4c cap moi dac hiéu sir dung dé thuc hién phan iing PCR

Primer name sequence 5°-3’ gen
CytbL14910 GACCTGTGATMTGAAAACCAYCGTTGT Burbrink va cong su
*
C(;?m i%do)m CTTTCGTTTACAAGAACAATCCTTTA v Buréﬁgg?&%g%g U
(reve:cse) (2000) [13]
Metfl Macey va cong su
forward)* AAGCTTTCGGGCCCATACC \D2 (1997) [14]
CO1R1 Macey va cong su
(reverse) AGRGTGCCAATGTCTTTGCTGRTT (1997) [14]
L2021 Tominaga va cong su
(forward) CCTACCGAGCTTAGTAATAGCTGGTT L6 (2006) [15]
16SH1 Hedges va Maxson

(reverse)* CTCCGGTCTGAACTCAGATCACGTAGG (1993) [16]

(*) C&c moi duot sir dung

3. Két qua va thao luan
3.1. Két qud phan tich hinh thai

Chung t6i tién hanh phan tich dic diém hinh thai theo phuong phap cua Kottelat (1990) [7]
dbi voi 25 mau cé chach lira thu duoc tai Khe Kién, huyén Twong Duong, Nghé An. Két qua cho
thiy dic diém hinh thai ciia 25 miu néi trén déu phu hop véi mo ta cua Fang (1936) [6], cu thé:
D28 A255;V1,7-8 P1,12-13; C 1,17,1. Mt trung binh, dudng kinh mét bang 2,59-3,24
Ian chiéu dai than; gai trén 6 mat don, dat dén mép sau caa mat. Cot séng c6 4+35 dbt. Dai trude
vay lung bang 53,44-57,50% chiéu dai tiéu chuin. Vay lung ngén, tia vay dai nhit ngin hon
Chiéu dai dau; vay bung ngan, mat khong dat dén vay hau mén; vay dudi khoe; hau mon ¢ gitra
g6c vay hau mon va goc vay bung. Vay hau mén dat dén 1/2 khoang céach gitra gbc vay hau mon
va vay dubi khi dep xubng. Vay lung v6i hai vach dimg mau den, mét ¢ goc vay va mét ¢ gan
mut tia vAy. Than mau cam, véi 6-8 vét den ngang than, tir cham dén gdc dudi. Do do, co thé
khang dinh cac miu cé& chach hia thu dwoc tai Khe Kién, huyén Tuong Duong, Nghé An 12 loai
Leptobotia pellegrini Fang, 1936 [6]. Tuy nhién, ngoai cac dan liéu hinh thai, ching t6i tiép tuc
phén tich quan hé chung loai cua loai L. pellegrini dya trén ba trinh ty ma vach DNA la Cybt,
ND2, 16S 1am co s cho cac nghién ciu tiép theo.

3.2. Két qud phan tich di truyén
3.2.1. Két qua nhan ban trinh tw Cybt, ND2, 16S

Sau khi thyc hién PCR, san pham PCR s& dugc tién hanh dién di trén gel agarose va duoc
chup anh, két qua duoc thé hién trén hinh 1. Két qua cho thay san pham PCR chlng t6i phan lap
dugc vé6i cac cap moi Cytb F/R; ND2 F/R; 16S F/R dic hiéu duogc thé hién véi kich thudc cac
trinh ty Cytb, ND2, 16S lan luot vao khoang 800bp; 500bp va 800bp (Hinh 1). Két qua nay phu
hop véi trinh tu cac cap mdi twong tmg, du d6 tin cay 1am co sé cho ching téi tién hanh thyc hign
viéc doc trinh tu Cybt, ND2, 16S dé phuc vu cho cac nghién ctu tiép theo.
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CytB ND2 16S  Marker

2kb
1.5kb
1 kb
750 bp
500 bp

250 bp

Hinh 1. Két qua PCR 3 mdu véi cap moi Cybt, ND2, 16S

3.2.2. Két qua doc trinh tw ba gen Cybt, ND2, 16S ciia cac miu thu dwgc

Sau khi dién di, ching tdi tién hanh doc trinh ty 3 gen Cybt, ND2, 16S thu duoc trén may
ABI PRISM® 3100 Avant Genetic Analyzer, st dung bo Kit BigDye® Terminator v3.1
Cycle Sequencing véi cip moi dac hiéu, két qua thu duge nhu sau:

Trinh ty Cybt thu dwoc

GCATTAGTTGATCTACCAGCCCCCTCAAACATTTCAGTATGATGAAACTTTGGATCCTTACTA
GGTCTATGTTTAATTACCCAAATCTTAACAGGATTATTCCTAGCCATGCACTACACCTCAGATAT
CTCAACCGCCTTCTCCTCCGTTACCCACATCTGGTCGAGACGTTAATTACGGCTGACTCATCCGC
AACATTCACGCCAACGGAGCCTCATTCTTCTTCATCTGCATTTATATACATATTGCTCGAGGACT
ATATTATGGCTCCTACCTCTACAAAGAAACCTGAAATATCGGTGTAATCCTCCTCCTCCTAGTAA
TAATAACAGCCTTTGTAGGCTACGTCCTTCCCTGGGGACAAATATCTTTCTGAGGCGCCACAGTA
ATTACCAACCTCTTATCTGCAGTCCCCTATGCAGGAGACGCACTAGTTCAATGAATTTGAGGCGG
ATTCTCAGTAGATAATGCAACCCTGACACGATTCTTCGCCTTCCACTTCCTACTACCATTCGTAA
TTGCCGCAGCAACCATCCTACACCTCCTATTTCTACACGAAACAGGATCAAACAACCCAATAGGA
CTTAATTCTGACGCAGACAAAATCACCTTCCACCCATATTTCTCGTACAAGGACCTACTAGGATT
TGTAGCAATACTTCTAGGTCTCACATGCCTCGCCCTATTCTCCCCCAACCTCCTAGGAGACCCAG
AAAACTTCACACCCGCAAACCCCTTAGTCACACCTCCCCACATCAAACCCGAGTGATACTTCCTA
TTTGCCTACGCTATTCTACGATCAATTCCCAAC

Trinh tw ND2 thu dwgc

TTCTCCTGTCCAGCCTAGGACTAGGCACCACTCTAACCTTTGCCAGCTCCCACTGACTGCTTG
CCTGAATAGGCCTAGAAATCAACACCCTAGCAATCATCCCACTCATAGCACAACATCATCACCCA
CGAGCAGTTGAAGCAACAACCAAGTATTTCTTAACCCAAGCAACCGCAGCAGCAATAATTCTCTT
CGCAAGCACTACAAATGCATGAATTACGGGAGAATGAGACATTAACAACATATCCCACCCACTAG
CCAGCACCATAACCATAACTGCACTAGCACTAAAAATCGGCCTAGCACCAATACACTTCTGAATA
CCAGAAGTCCTCCAAGGACTTGACCTTTTAACAGGGTTAATCATATCCACCTGACAAAAACTAGC
CCCATTCGCACTAATTATTCAAGTAGCCCCCACCATTGACCCCGCACTACTCACATCACTGGGTC
TCTTATCAACCCTTATTGGAGGCTGAGGAGGACTCAACCAAACCCAGCTGCGAAARAATC

Trinh ty 16S thu dwgc

CTTCTCCCGGCACAAGTGTAAACCAGATCGGACCAACCACTGGAAATTAACGAACCCAAAACA
AGAGGGCAATGCGAACAACAAAAAAATCAAGAAAAACCCACAACATCCACAATCGTTAACCCCAC
ACTGGAGTGCCACCCAGGAAAGACCAAAAGAAAAGGAAGGAACTCGGCAAACACAAGCCTCGCCT
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GTTTACCAAAAACATCGCCTCCTGCAAACACCTAAGTATAGGAGGTCCAGCCTGCCCAGTGACTA
CAAGTTCAACGGCCGCGGTATTTTGACCGTGCAAAGGTAGCGCAATCACTTGTCTTTTAAATGAA
GACCTGTATGAATGGCTAAACGAGGGCTTAGCTGTCTCCCCTTTCCAGTCAGTGARATTGATCTC
CCCGTGCAGAAGCGGGCATATAATTACAAGACGAGAAGACCCTTTGGAGCTTAAGGTACAAATCC
AACCACGTTAAGCAACTAATTAAAAAGCACAAACCTAATGGACAATGGCATTTTACCTTCGGTTG
GGGCGACCACGGAGAAAAAAAGATCCTCCGAGTGGACTGGGACAAAAACCTAAAACCAAGAAAGA
CATTTCCAAGCCACAGAAAATCTGACCAATCATGATCCGGCCCCCAGGCCGATCAACGAACCAAG
TTACCCTAGGGATAACAGCGCAATCCTCTCCCAGAGTCCATATCGACGAGGGGGTTTACGACCTC
GATGTTGGATCAGGACATCCTAATGGTGCAGCCCGCT

Két qua trén cho thay, ba trinh tu Cybt, ND2 va 16S thu duoc tir viéc phan 1ap cac mau cé
chach lira, trinh tu nhan dugc cua Cytb la 818 bp; trinh tw ND2 ¢6 kich thudc [a 512 bp; trinh tu
16S 1a 750 bp. Cac két qua nay déu phi hop véi cac cap moi dac trung. Tiép theo, ching tdi so
sanh vai trinh tu gen Cybt, ND2, 16S da cong b trén GenBank dé lam co s tién hanh phan tich
quan hé di truyén cua cac trinh tu Cybt, ND2 va 16S thu duoc va c4c trinh tu Cybt, ND2, 16S di
cong bé trén GenBank (Bang 2).

Bang 2. Danh myc céc trinh t Cybt, ND2, 16S da cong bé trén GenBank
st dung dé so sanh véi céc trinh ti Cybt, ND2, 168 thu dwoc

M3 sb trén GenBank

Tén loai Cytb ND2 165
AP011350
L. pellegrini KU517101
MT747370
MT747371
KF534784
L. rubrilabris AY625717
KY307847
L. elongata KY307845
JQ230103
L. pellegrini AP011350
_— KY307847
L. rubrilabis KE534784
L. taeniops KM386686
AP013304
. KC865424
L. microphthalma KY307846
L. elongata IX155734
JQ230103
L. pellegrini AP011350
L. taeniops AP103304
KM386686
L. microphthalma KY307846
L. punctata MH644033
_— KY307847
L. rubrilabis KE534784
L. elongata JX155734

3.2.3. Két qua phan tich trinh tw Cytb

Sau khi thu dugc trinh ty Cytb, tién hanh phan tich, so sanh va xac dinh quan hé di truyén cua
c4c trinh tu Cytb thu dwoc va trinh tu Cytb da dugc cong bé trén GenBank. Méi quan hé di truyén
nay dugc thé hién trén hinh 2.
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L.pellegrini-AP011350

L.pellegrini-KU517101

- Lpellegrin-MT 747370

1 100

L pellegrini-MT747371

s

I L.Pellegrini- Cybt

L.rubrilabris-KF534784
100 | L rubrilabris-AY625717
64

L rubrilabris-KY 307847

‘ L.elongata-KY 307845

(]

100 ‘
[I— L.elongata-JQ230103

0.01

Hinh 2. So @6 cay phét sinh chung loai dia trén trinh tu Cyth thu duoc véi cac trinh tir Cytb dé cong bo
trén GenBank bang phan mem MEGA XI

Két qua trén hinh 2 cho thiy, cdy phat sinh chia lam 2 nhanh, trong d6 nhanh II duoc chia lam
hai nhom: Nhém thir nhat c6 céc trinh tw Cytb cia miu cé chach hra thu duoc tai Khe Kién,
huyén Twong Dwong, Nghé An, Viét Nam c6 quan hé di truyén cing loai Leptobotia pellegrini
véi céc trinh ty Cytb ma s6 AP011350; MT747370; KU517101; MT747371; Nhom thi hai gom
céc trinh ty mang ma sb KF534784; AY625717; KY307847 c6 quan hé di truyén cing loai
Leptobotia rubrilabris. Tai nhanh I, cac trinh ty Cytb mang ma sé KY307845 va JQ230103 c6
quan hé cung loai Leptobotia elongata.

Diéu nay cho thay, khi sir dung DNA Bacode Cyth trong viéc xac dinh quan hé di truyén ctiia mau
nghién ciru so Vi cac mau d3 cong bd trén GenBank c6 do tin cay cao. Dé khang dinh diéu nay,
quan hé di truyén cia mot sé trinh tw ND2, 168 tiép tuc dugc phan tich. Két qua cu thé nhu sau:
3.2.4. Két qua phan tich trinh tw ND2

Sau khi thu dugc trinh ty ND2, tién hanh phan tich, so sanh va xac dinh quan hé di truyén cua
cac trinh tuw ND2 thu dugc véi cac trinh tw ND2 da dugc cong bé trén GenBank (Hinh 3). Két qua
tai hinh 3 cho thay, cdy phat sinh chia lam 2 nhanh, trong d6 két qua tai nhanh 1 thé hién trinh tu
ND2 cua cac mau ca chach hira tai Khe Kién, huyén Tuong Duong, Nghé An, Viét Nam c6 quan
hé di truyén cuing loai L. pellegrini vai trinh tw ND2 d3 cong b trén GenBank ma s6 AP011350.
Tai nhanh 11 6 sy quan h¢ di truyén vé trinh ty ND2 khé da dang va dugc chia 1am hai nhém,
trong do mdi nhém ¢6 quan hé di truyen cua cac trinh tu ND2 kha phong phu. Tuy nhién, quan hé
di truyen cuia cac loai tai nhanh II déu khac loai vai L. pellegrini ¢ Viét Nam. Ket qua nay da
khang dinh khi str dung trinh tu ND2 dé xac dinh quan hé di truyén ddi vai cac mau ca chach lua
L. pellegrini 1a dang tin cay.

3.2.5. Két qud phan tich trinh ti 16S
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Sau khi thu duoc trinh ty 168, tién hanh phan tich, so sanh va xac dinh quan hé di truyén cua
cac trinh ty 16S thu duoc vai c4c trinh ty 16S di dugc cong bd trén GenBank, két qua nay duoc
thé hién trén hinh 4.

Két qua tai hinh 4 cho thay, cay phét sinh chia 1am 2 nhénh, ca 2 nhanh déu c6 su da dang
vé quan hé di truyén trinh tu 16S. Tai nhanh 11 c6 sy quan hé di truyén cua cac trinh ty 16S &
mot sb loai khac nhau, trong d6 trinh tu 16S cua mau ca chach lra thu duoc tai Khe Kién,
huyén Tuong Duong, Nghé An, Viét Nam c6 quan hé di truyén gan giii v6i loai L. pellegrini
Vvéi trinh tu 16S da cong bd trén GenBank ma sé AP011350. Trong khi dé, tai nhanh | c6 su
quan h¢ di truyén vé trinh ty 16S ciia 4 nhém loai khéc nhau 1a L. taeniops, L. microphthalma,
L. punctata va L. elongata, cac loai nay déu khac loai véi L. pellegrini.

Nhu vay, qua viéc phan tich di truyén cua ba locus Cybt, ND2, 16S cua mau Cé chach lua thu
dugc tai Khe Kién, huyén Tuong Duong, Nghé An, Viét Nam véi cac trinh tu Cybt, ND2, 16S di
cong bd trén GenBank cho thay day 1a loai L. pellegrini. Pay 1a két qua méi vé loai L. pellegrini
tai Viét Nam.

L elongata-JX155734 . L.Pellegrini 165

100 | L.elongata-JQ230103 L.pellegrini-AP011350

L.microphthalma-KC865424 L taeniops-AP013304
Nhom1 %7 50
73 II — 98
L taeniops-KIM386686

L.rubrilabis-KF534784

II

L.microphthalma-KY307846 —— L punctata-MHE44033

L.rubrilabis-KY307847 — L.microphthalma-KY307846
75 L.taeniops-KIM 386686 1 L.rubrilabis-KY307847
— 93
100
L taeniops-AP013304 L.rubrilabis-KF534784
— L Pellegrini-nd2

L rubrilabis-KY307845
I
100 o 100
o - L.pellegrini-AP011350 L elongata-JX155734

—

Nhom 2

0.0 noozo

Hinh 3. So' d@6 cay phét sinh chzng lodi dua trén trinh ty Hinh 4. So d@6 cay phét sinh chuing loai dwa

ND2 thu dwoc voi c‘élc trinh tw ND2 da cong bé trén trén trinh ty 16§ thu dwoc Voi cég: trinh tr
GenBank bang phan mém MEGA XI 16S da cong bo trén GenBank bang phan
mém MEGA XI

Céc trinh ty Cybt, ND2, 16S da cong bd trén GenBank véi cac ma sé lan luot 13: OM417048
(Cybt); OM417049 (ND2) va OM417046 (16S)

4. Két luan

Céc trinh ty Cybt, ND2, 16S thu duoc c6 kich thuéc 1an luot 1a 818 bp; 512 bp; 750 bp. Cac
mau chach lira cing loai L. pellegrini dugc xép trong cing nhém trén cay phat sinh chiing loai
Vi hé s6 tuong dong cao 99%, 100%, 89%. CAc trinh ty Cybt, ND2, 16S la ung vién ma vach
DNA tiém ning trong viéc nhan dién loai L. Pellegrini.
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