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ABSTRACT

Species of the genus Moina (Baird, 1850) often dominate the freshwater crustacean
communities. Some species of Moina are used as food for fish larvae in aquaculture and
as biological indicators in toxicological studies in aquatic environments. This study is
aimed to investigate the species diversity of Moina spp. in the Mekong Delta region (An
Giang, Dong Thap, Can Tho, Ben Tre and Long An province) by morphological analysis
method and DNA barcoding method based on the mitochondrial cytochrome coxidase
subunit I (mtCOI) gene sequence. Fourty eight Moina sp. specimens from this study were
successfullly sequenced their mtCOI genes. Five groups of Moina sp. were identified in 48
specimens examined, and the occurrence frequency of M. micrura was higher than that
of M. macrocopa. The results revealed that 4/48 Moina sp. specimens belonging to group
V showed 99% nucleotide similarity with M. macrocopa, whereas 31/48 specimens of
group 1 exhibited 99% nucleotide similarity with M. micrura. Meanwhile, the mtCOI gene
sequence divergence of group II (8/48 specimens), group III (4/48 specimens) and group
1V (1/48 specimen) were more than 10% in comparison with the Moina mtCOI sequences
published on National Center for Biotechnology Information (NCBI) Genbank®.

TOM TAT

Trong quan thé gidp xdc meée ' ngot, cdc loai thugc giong Moina (Baird, 1850) ‘thuong
chiém wu thé. Hién nay, mgt 56 lodi Moina spp. dwoc si dung lam thike dn cho du fring
cd trong nudi trong thily san va lam chat chi thi sinh hoc trong cde nghién ciru dgc chat
hoc trong méi treong meGe. Trong nghién civu nay, cdc mau Moina sp. tai ndm tinh thanh
thuéc khu viee Pong bang séng Citu Long (An Giang, Pong Thép, Can Tho, Bén Tre va
Long An) dieoe dinh danh bing hinh théi va img dung marker phan tir DNA barcode dya
trén gen ty thé cytochrome coxidase subunit I (mtCOl). Nghién citu da gidi trinh tw thanh
cong doan gen mtCOI ciia 48 méu Moina sp. phan lap duoc. Két qud phan tich cho thay
lodi M. micrura hién dién nhiéu nhdt, ke dén la lodi M. macrocopa va cdc mdu Moina
spp. duge phdn thanh ndm nhém di truyén,; trong do, 31/48 mau Moina sp. thuge nhom 1
twong dong 99% voi M. micrura; 4/48 mau Moina sp. thugc nhém V, twong dong 99%
Vi lodi M. macrocopa; 8/48 mdu Moina sp. thugc nhom II, 4/48 mdau Moina sp. thugc
nhém I va 1/48 mau Moina sp. thuge nhom IV chira trinh tw gen mtCOI ¢6 sw tiwong
dong thap hon 90% so véi cdc lodi Moina d diroc cong bé trén Trung tam Thong tin
Céng nghé sinh hoc Quéc gia (NCBI), Hoa Ky nén cé thé dipc ghi nhdn la nhitng loai
Moina mai, chua co trinh tu mtCOI trén ngan hang gen.

Trich dén: Lé Van Hau, Lé Luu Phuong Hanh, Ngé Huynh Phuong Thao, Nguyén Phiuc Cam Ta va Nguyén
Qudc Binh, 2018. Ung dung marker phan tir DNA barcode trong dinh danh cac mau Moina spp.
phan 1ap tai khu vuc DPdng bang song Ciru Long. Tap chi Khoa hoc Trudng Pai hoc Can Tho.
54(Sb chuyén dé: Thuy san)(2): 36-44.
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1 GIOI THIEU

Trong nudi trong thity san, dong vat phiéu sinh
1a thanh phan thirc an khong thé thiéu va c6 yéu t6
quyét dinh dén sy thanh cong trong wong nudi nhiéu
loai ¢4, giap xac va than mém, dic biét & giai doan
phat trién tir ca bot 1én ca giéng. O giai doan nay
kich ¢& miéng ca bot nho, cac co quan cam giac
(mét, xtic giac, co quan duong bén) va hé tiéu hoa
chua phat trién hoan chinh, 1am han ché viéc chon
lya va sir dung thirc an thich hop trong subt thoi ky
bat dau an thic an ngoai (Vi Ngoc Ut, 2011).
Cladocera (gdom hai gidong Daphnia va Moina) 1a
mot trong cac nhém phd bién, ¢ vai trd quan trong
trong mang ludi thirc an thuy sinh (Bekker et al.,
2016).

Trudc day, cac nha phan loai hoc nhan dang
Cladocera chu yéu théng qua hinh thai. Tuy nhién,
phuong phap nay con nhiéu han ché, boi ¢6 thé bo
sot cac hinh thai tiém 4an, hodc khong thé hién ro,
hoic chi ¢ biéu hién trong mot giai doan sdng nao
d6. Do @6, trinh ty DNA dugc dung nhu “barcodes”
dé phan loai nhom (Hebert ef al., 2003). Nhiéu
nghién ctru da x4c dinh rang gen ty thé cytochrome
¢ oxidase subunit I (mtCOI) c¢6 thé dong vai tro ¢t
16i nhu mét hé théng xac dinh sinh hoc phan loai
dong vat (Hebert et al., 2003). Cac mdi “phd théng™
cho gen nay rat manh, cho phép khuéch dai doan
trinh tw vé& phia dudi 5’ cia gen mtCOI. Ngoai ra,
gen mtCOI con c6 ddy tin hi€u phat sinh loai 16n hon
chc gen ty thé khac. Gidng nhu cic gen md hoa
protein khéc, cac nucleotide & vi tri thir 3 cho thay ti
1¢ thay thé co ban cao, dan dén ti 18 tién hoa phan tu
cao gap ba lan so v&i rDNA 12§ hoic 16S
(Knowlton and Weigt, 1998).

Su tién héa ctia gen mtCOI cho phép phan biét
khong chi gitra cac loai gin nhau, ma con trong cling
mot loai (Cox and Hebert, 2001; Wares and
Cunningham, 2001). Tac gia Bekker et al., (2016)
cling da dung trinh ty doan gen m¢tCOI dé phan tich
tinh da dang cua gidng Moina va cong bd 157 doan
trinh ty trén Trung tdm Thong tin Cong nghé sinh
hoc Qudc gia (NCBI). Két qua phan tich cho thay
160 miu di dugc phan thanh 21 nhém Moina, bao
gdm ca nhing loai dugc phat hién lan dau tién.
Trong d6, M. branchiate va M. micrura dugc phan
thanh bay nhanh; va M. macrocopa phéan thanh ba
nhanh. Két qua trén cho thay rang Moina c6 tinh da
dang loai dung thtr hai trong by Cladocera (Bekker
etal., 2016).

Trong nghién ctru nay, bén canh phuong phap
dinh danh truyén thong thong qua hinh thai, marker
phan tir DNA barcode dugc ing dung dé dinh danh
cac mau Moina sp. thu thap tai khu vuc Dong bang
song Cuu Long (DBSCL). Pay 1a mot trong nhiing
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nghién ctru ddu tién tai Viét Nam tng dung k¥ thuat
sinh hoc phén tir dé x4c dinh chinh x4c va nhanh
chong cac loai Moina sp. hién dién tai cac ao nudi
thity san. Két qua ctia nghién ciru sé& 1a co s& cho cac
nghién ctru tiép theo vé su da dang loai trong b
Cladocera no6i chung va gidng Moina noi riéng.

2 PHUONG PHAP NGHIEN CUU
2.1 Phan lap, nhin dong cic miu Moina spp.

Mau nuéc ao chira Moina spp. duoc thu tai cac
ao wong c4 Tra vio thang 04 dén thang 07 nam 2017
trén dia ban nam tinh thudc khu vuc DPBSCL gom:
An Giang, DPodng Thap, Bén Tre, Can Tho va Long
An. Mau duoc thu & tang nudc mat bang vot c6 kich
¢ mat ludi 50 wm, mdi ao thu ba diém, tron chung
chtra trong chai nhya 5 L ¢6 bd sung 500 mL tao
Scenedesmus sp. mat do 4,5 x 10 tb/mL.

V6i mdi mau nude, 10 ca thé Moina sp. khoe
manh duoc chon ngiu nhién va bd tri doc 1ap timg
¢4 thé vao mdi cdc nhwa 500 mL chira 200 mL tao
Scenedesmus sp. mat 6 4,5 x 10° tb/mL. Sau 7 ngay
nudi, mau Moina sp. duoc thu hoach dé ding cho
cac budc dinh danh.

2.2 DPinh danh hinh thai cAc miu Moina sp.

Tong cong 20 ca thé Moina sp. tir mbi coc duge
chuyén vao tube 1,5 mL; c6 dinh méuavéi formol
5% va quan sat hinh thai dudi kinh hién vi quang
hoc Axio Vision SE64 (Carl Zeiss) dua theo phuong
phap dinh danh hinh thai Moina sp. (Witty, 2004).

2.3 Giai trinh tw DNA

M&i mau Moina sp. thu khodng 80 - 100 cé thé,
rira sach voi nudc cat va ly trich DNA bang Wizard

Genomic Kit (Thermo). Vung gen ty thé
cytochrome oxidase subunit I (mtCOI) dugc khuéch
dai bang cip modi LCOI490 - 5
GGTCAACAAATCATAAAGATATTGG 3° va
HCO2198 5
TAAACTTCAGGGTGACCAAAAAATCA 3’

(Folmer et al., 1994) ¢6 kich thude khoang 710 bp.
Phan tmg chudi polymerase (PCR) 25uL gdom: 1 pL
DNA; 10,5 pL H,0; 0,5 pL mdi (10 uM) mdi loai
va 12,5 uL Green master mix 2X (Thermo). Piéu
kién khuéch dai ving gen m¢COI gdbm mét chu ky 5
phat & 95°C; 45 chu ky bién tinh 30 gidy & 95°C, bét
cap 30 gidy ¢ nhiét d6 37°C, 41°C hoac 51°C, kéo
dai 2 phiit & 72°C va cudi cung kéo dai thém 10 phuat
& 72°C d& hoan thanh chu ky phan tmg. San phdm
PCR dugc kiém tra lai bang phuong phap dién di
trén gel agarose 1,5% cé chira ethidium bromide va
doc két qua bang may Geldoc (Biorad). Tiép theo,
san phém PCR duogc tinh sach bﬁng GeneJET PCR
Purification Kit (Thermo) va x4c dinh néng do DNA
bang may Nanodrop 2000 (Thermo Fisher
Scientific). Khoang 200-300 ng san pham PCR va
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1.6 uM mdi tuong tng dugc ding dé giai trinh tu.
M3di san pham PCR duoc giai trinh tir hai chidu bing
may Genetic Analyzer 3500 (Hitachi) vdi BigDye™
Terminator v3.1 Cycle Sequencing Kit (Applied
Biosystems, M¥).

2.4 Phan tich két qua giai trinh tw

Trinh tu nucleotide dong nhét giira trinh tu xudi
va nguoc cua tirng mau duoc xac dinh bing cong cu
Align Sequence trong phan mém SnapGene® 2.3.2
(GSL Biotech; snapgene.com). Cac trinh tu duoc
so sanh v6i dit liéu ciia ngan hang gen NCBI bang
cong cu giai thuat so sanh cac chudi sinh hoc (Blast)
dé dinh danh loai Moina sp. Cac loai ¢ su twong
ddng vé trinh tuy nucleotide > 97% dugc xac dinh 1a
Bang 1: Pia diém thu thap cac miu Moina spp.

Tap 54, S6 chuyén dé: Thiy san (2018)(2): 36-44

cung loai (Hebert ef al., 2003). Sau @96, cac trinh ty
gen mtCOI dugce hiu chinh vé cung kich thudce 561
bp dé xay dung cdy phat sinh loai béng phﬁn mém
MEGA 6.0 (Tamura et al., 2013).

3 KET QUA
3.1 Thu miu va phin dong Moina spp.

Mau nudc c6 chira Moina spp. duoc thu & tm
vung dia 1y thudc nam tinh, thanh thudc khu vue
DBSCL vé6i téng s6 22 mau nude thu duge (trong
{mg 22 a0). Sau khi bd tri theo phuong phéap néu tai
2.1, két qua thu duoc gdm 66 mau Moina sp. dugc
thudn héa va phat trién di s6 lwong dé tién hanh dinh
danh (Bang 1).

Sé K~y hiéu . X
STT Ving dia I¥ miu mau nwéc Cac mau Moina sp. dung dé dinh danh
gdialy . 1,23:a01, 2, bang hinh thai va marker phan ti
nwéc 3)
Xa Tan Thach, huyén
A A % . . BT1.4; BT1.5; BT1.6; BT2.1; BT2.9;
1 gileau Thanh, tinh Bén 3 BT1; BT2; BT3 BT3.2: BT3.8: BT3.9
Phuong 6, Tp. Cao ) ) CLI1.1; CL1.2; CL1.3; CL1.5; CLL1.6;
2 Lanh, tinh Dong Thap 3 CLLCLZCL3 - ool o 1.10: CL3.1: CL3.2
X3 Phtt Thuan. huven HNI1.1; HN1.3; HN1.5; HN1.6; HN1.7;
3 Héne Neu t.in’h Dgﬁ 3 HNI; HN2; HNI1.8; HN1.9; HN1.10; HN2.2; HN2.3;
Thég g & HN3 HN2.4; HN2.5; HN2.6; HN2.7; HN2.9;
P HN3.1; HN3.3; HN3.4; HN3.9;
Xa Vinh Trach, huyén
. o ; ) . TS1.1; TS1.3; TSI1.6; TS2.5; TS2.7,
4 Thoal Son, tinh An 3 TS1; TS2; TS3 TS3.1: TS3.3: TS3.9: TS3.10
Giang
Thi tran Cai Dau, huyén
P A L, Aty . CP1.2; CPl4; CPl.5; CP2.4; CP2.S8;
5 Chau Phu, tinh An 3 CP1; CP2; CP3 CP3.3: CP3.5: CP3.8
Giang
6  Phuong Thdi An, Q.0 2 OMI; OM2 OM1.2; OM1.3; OML1.6; OM2.5; OM2.6
Mobn, Tp. Can Tho
Phuong Tan Loc, Q. . . TN1.2; TN1.5; TNI1.8; TN2.2; TN2.4;
7 Thét Nét, Tp. Can Tho 3 TNLINZ TN 34
g  XaTan Thanh, huy¢n 2 LAI;LA2 LAL; LA2

Moc Hoa, tinh Long An

3.2 Pinh danh Moina spp. bang phuwong
phap hinh thai

Két qua dinh danh hinh thai cho thay c6 hai loai
Moina sp. hién dién phd bién, bao gdm Moina
macrocopa va Moina micrura. Trong d6, 5/66 mau
¢6 hinh thai twong tuy M. macrocopa nhu phan dau
tron, ¢6 nhiéu 16ng to manh trén diu, mat sat voi
chop dau (Straus, 1980) (Hinh 1); 56/66 miu c6 hinh
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thai twong ty M. micrura nhu phan dau 16m khong
¢6 16ng to, chop dau hoi nhd cao, mit to va cach xa
chop dau (Kurz, 1874) (Hinh 2) va 5/66 mau con lai
khong xac dinh duwoc loai do dac diém hinh thai c6
su twong ddng giita loai M. macrocopa va loai M.
micrura, cu thé nhu phan dau tron khong c6 16ng to,
mit nho va sat chop dau hodc phan dau 16m va co
16ng to, mét va chop dau sat nhau (Hinh 3).
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) - J
] a ' ] % h
Hinh 1: Pic diém hinh thai Moina macrocopa (Straus, 1980)

a. Toan bg co thé nhin tir mdt heng; b. Todn b co thé nhin tir phan bén; c. Phan dau va mdt ;
d. Long to ¢ phan dau; e. Gai bung, f. Phan ché doi rau; g. Doi rau va long to trén rdu; h. Gai chdn nhdy; i. Phan dudi.

S

h | i :
3 : = . [ e ﬂ
Hinh 2: Dic diém hinh thai Moina micrura (Kurz, 1874)

a. Z’odn bo co’ thé nhin tir mat lung; b,c. Ca thé Moina micrura nhin tir mat b‘én; d. Pau khong co long to, d&ng thoi co
mat to; e. Phan ché doi rdau; f. Bao tir; g. Gai bung; h. Gai chdn nhay; i. Phan dudi.
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ﬂ 100 . - - ‘ C.

Hinh 3: Pic diém hinh thai cia nhém Moina spp. khong xac dinh dwoc loai

a,b,c. Hinh thai twong tw M. macrocopa, phan dau tron, mdt va chdp ddu sdt nhau nhung lai khong cd long to 6 phcfn
dau; d,e. Phan dau giong M. micrura nhung lai khong lom sdu, mat voi chop dau sat nhau, co long to o phan dau; f. M.
macrocopa (trén) va M. micrura (dudi)

OM2.6 \

CL19
Belgium (M. micrura KC479042.1)

w o
]

HN2.2 II
HN25
27

1833

)}
(05 A }
?

o
Ll

I

(HN2.T
L—— Russia (Moina cf micrura KX168555.1)

=

ILA1
1825
813 Vv
Thailand (M. macrocopa HM236481.1)
516

002

Hinh 4: Moi quan hé phat sinh loai giita cic mAu Moina sp. thu thip trong nghién ciru nay dwoc mé ta
bang cay NJ (Neighbour - joining) dua trén trinh tu 561 bp cia gen m¢COI Moina sp.
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3.3 Pinh danh Moina spp. bing marker Tho) 13 mau ¢ Hong Ngu (Pong Thap), sau mau &
phén tir Cao Lanh (Pdng Thap), ba miu & Chau Thanh (Bén
Tre) va hai mau & Chau Phu (An Giang). Cac mau
nay c6 mdi quan hé di truyén gin véi loai M.
micrura (KC479042.1) dugc phan lap ¢ Bi nam
2013. Blast trén ngan hang gen NCBI cho thay
chung twong ddng dén 99%. Hau hét cac mau Moina
sp. trong nhom I déu c6 trinh tu gen twong dong véi
nhau, riéng ba mau CP3.3, CP3.5 va CL1.9 cé
nhitng khac biét vé cac nucleotide & vi tri 33, 225,
462, 543 (Hinh 5). Tuy nhién, nhiing sai khac nay 1a
khong déng ké nén ching van dugc xép ciing mot

Trong téng sé 66 maiu Moina sp. sau khi duoc ly
trich DNA chi c6 48 miu Moina sp. dugc khuéch
dai thanh coéng gen mtCOI bang cip moi
LCO1490/HCO2198 dé giai trinh ty. Két qua phan
tich méi quan hé phat sinh loai dwa ra nim nhém
trinh tw mtCOI tuong duong v6i ndm nhém Moina
sp. (Hinh 4). Sy khac nhau giira cac nhém Moina sp.
da phan lap duoc thé hién thong qua sy khac nhau
gitia cac vi tri nucleotide trén vung trinh tu 561 bp

cua gen mtCOI (Bang 2). ahém.
_Cac m?lu Moina sp. thuc nhom I bao gbdm: hai

mau ¢ Thot Not (Can Tho), nam mau O Mon (Can
Original Sequence ‘.D.'. AGTTTTATTGGTGATGACCAAATTTA AACTTTATTATTGGTAGGAGGGEC TACAGCETTACTTCTTTITCATTTTT
FQlz = AGTTTTATTGGLGATGACCAAATTTA AACTTTATTATTGGTAGGAGGREC TACAGCOTTACTTCTTTITCATTTTT
P HNL3L = AGTTTTATTGGTGATGACCAAATTTA AACTTTATTATTGGTAGGAGGRBC TACAGCGTTACTTCTTTITCATTTTT
F OML2 = AGTTTTATTGGTGATGACCAAATTTA AACTTTATTATTGOTAGGAGGGGC TACAGCGTTACTTCTTTITCATTTTT
b THLS - AGTTTTATTGGTGATGACCAAATTTA AACTTTATTATTGGTAGGAGRGRC TACAGCBTTACTTCTTTITCATTTTT
b 0L = AGTTTTATTGGTGATGAECAAATTTA AACE tTaTTATTHGTAGGAGGgGC TACAGCRTTACTECTEITCATTRIT
JlesEliEs = AQUTTTATTGEAGATGACCAAATTTA AACTTTATTATTGETAGBAGGGGC TACAGCOTTACTTCTTTITCATITTT
b CP3.SLCO - AgT.TTTATTG(@GATGAECAAATTTA"AA(;TTTATTATTGGTAQGAGGGec'TF‘C"\GCGTTP!CTTCTTTTTCF‘TTTTT'

Hinh 5: So sanh sy twong dong trinh tw gen mtCOI giira 3 miu CL1.9, CP3.3, CP3.5 véi cac miu M.
micrura khac thugc nhém I

Céc miu Moina sp. nhom Il bao gdm: 2 mau ¢ (An Giang) ¢6 trinh tw gen m/COl khong twong dong
huyén Hong Ngu (Pdng Thép); 1 mau & huyén Cao v&i bon loai Moina sp. (M. micrura, M. macrocopa,
Lanh (Pdng Thap); 2 miu & huyén Chau Thanh M. brachiata va M. aﬁini's) da du’qc' cong bo trén
(Bén Tre) va 3 mau ¢ huyén Thoai Son (An Giang). NCBI. Trong nhém nay, vi tri nucleotide 27, 36, 49,

Trinh tu gen ciia nhom II chi tuong dong 85% véi 53 :crén gen thO{ cua 3 H,lau MOi”‘_‘ASP Phﬁfl_ lép:("r

lodi M. micrura phan lp tai Bi nam 2013 Chau Phu (An Giang), c6 khac biét so v6i mau

(KC479042.1). Moina sp. CL1.5 phan 1ap ¢ Cao Lanh (Pong Thap)
(Hinh 6).

N Bén mau Moina sp. thudc nhém~ 11T gé)m: mot
mau ¢ Cao Lanh (Pong Thép), ba mau & Chau Phu

Original Sequence |T|D|:| TCTAAGTATACtAATTCGTGTTGAATTAGCCCAAGCTGGAAGTTTTATTGGTGATGATCAAATTTACAATGTAAT

b CP121CO = TolchARTATACERATTCOtaTTOABTTARCCOTTT TE6AAGTTTTATTGEHGATGATCAAATTTACAATGTAAT
F CP15LCO = TolchARTATACERATTCOtaTTOABTTARCCOTTT TE6AAGTTTTATTGEHGATGATCAAATTTACAATGTAAT
) CP2.4LCO = TolRAGTATACHRATTCOtATTGABTTARCCCARGCTEEAAGTTTTATTGAHGATGATCAAATTTACAATGTAAT

Hinh 6: So sanh sy twong dong trinh tuy gen m¢COI giira miu CL1.5 v6i 3 miu CP1.2, CP1.5, CP2.4

Nhom IV chi c6 duy nhat mau Moina sp. HN2.7 Moina cf micrura dugc phan 13p 6 Nga (2011)
dugc phan 1ap ¢ Hong Ngu (Pdng Thap). Két qua (KX168555.1).

Blast cho thdy trinh tu gen miCOI cua mau Moina Bén miu Moina sp. thuéc nhém V gdm: mot
H;N2'7 .kh()n'g twong dﬁng voi trinh ty mtCOI cla mau & Moc Héa (Long An) va ba mdu & Thoai Son
bon loai Moina sp. (M. micrura, M. macrocopa, M. (An Giang) c6 trinh tyr gen m¢COI twong ddng nhau

brachiata va M. affinis) di dugc cong b0 trén NCBL (3 tyong déng 99% véi dong M. macrocopa
nhung lai twong dong dén 99% vdéi trinh tu loai (HM236481.1) phan 1ap & Théi Lan (2016).
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Bing 2: Cac vi tri sai khac nucleotide trén viing trinh tw mtCOI (561 bp) giira 48 miu Moina sp. sir dung
trong nghién ciru nay

Vi tri nucleotide

Haplotype

5 9
5 5
T T

— |00 L —
> | o N
=l — w
Qf— oo w
> N A
Qs o wn
—H [N —
> W »n
> |00 A~
—|S o\

Trinh tu twong dong

BT2.1
BT2.9
BT3.8
CL1.2
CL1.6
CL1.9
CL1.10
CL3.1
CL3.2
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Cdc vi tri nucleotide giong nhau dwoc mé ta bang ddu cham.
3.4 So sanh két qua dinh danh Moina sp. danh bang c hai phuong phap: thong qua hinh thai
bang phuong phap hinh thii va marker phéan tir va marker phén ti. Két qua dinh danh cua hai

Trong nghién ctru ndy, 48 mau Moina sp. da dinh phuong phép duoc trinh bay o Bang 3.
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Bang 3: So sanh két qua dinh danh phwong phap
hinh thaii va marker phéan ti

Hinh thai

39/48 M. micrura

Marker phéan tir

31/48 M. micrura (nhom I)
8/48 Moina sp. (nhom 1)
5/48 Khong xac 4/48 Moina sp. (nhom III)
dinh 1/48 Moina sp. (nhém 1V)
4/48 M. macrocopa 4/48 M. macrocopa (nhom V)

4 THAO LUAN

Can ctr vao trinh ty gen mtCOI, 48 mau Moina
sp. thu thap trong nghién ctru nay dugc phén thanh
nam nhom, trong d6 31 m':lu ¢ nhom I (64,6%) thudc
loai M. micrura, b6n mau ¢ nhém V (8, 3%) c6 quan
hé di truyen gan voi loai M. macrocopa, 8 mau thudc
nhom I, bén mau thude nhom I11 va mot mau thude
nhom IV (27,1%) chua xac dinh dugc chinh xéc
loai. Theo gia thuyét, cac mau Moina sp. c6 sy khac
biét v& trinh tu gen mtCOI 16n hon 3% duoc xem la
khac loai (Hebert et al., 2003). Do d6, cac mau
Moina sp. thuoc nhom II, 111 ¢6 thé 1a loai Moina
khac voi bon loai Moina sp. (M. micrura, M.
macrocopa, M. brachiata va M. affinis) da dugc
cong bd trén NCBI. Riéng mau Moina HN2.7 trong
nghién ctru ndy va mau Moina cf micrura phan lap
tai Nga nam 2011 (KX168555.1) c6 su twong dong
cao (99%) vé trinh ty mrCOI nén ching dwoc xac
dinh 1a cung loai. Tuy nhién, nhém tac gia tai Nga
chi méi so sanh trinh ty Moina sp. KX168555.1 véi
loai M. micrura va chua xac dinh dugc chinh xac tén
loai Moina sp. nay.

Trong nghién ctru ndy, c6 18/66 mau Moina sp.
khong dugc giai trinh ty, 1y do 1a chua khuéch dai
dugc doan gen mtCOI véi cép moi
LCO1490/HCO2198 vi khong tim dugc nhiét do bat
cip phu hop cho cac mau Moina sp. niy. Véan dé nay
ciing duoc tac gia Bekker er al. (2016) dé cap trong
nghién cru cua minh.

Viéc dinh danh Moina sp. thong qua hinh thai
con nhiéu han ché, do cac hinh thai tiém an c6 thé b
b6 sét, hodc mot s6 hinh thai khong thé hién rd hoic
chi biéu hién trong mot giai doan sinh truéng nao d6
cua Moina. Trong khi d6 viéc st dung marker phan
tir cho két qua rd rang va dé phan tich hon so véi
viéc quan sat hinh thi, vn 1a mot phuong phéap doi
hoi sy ti mi va giau kinh nghiém cta nguoi thuc
hién. Piéu nay dugc ghi nhan trong nghién ctru hién
tai, mic du két qua dinh danh loai Moina sp. giita
hai phuong phdp (quan sat hinh thai va st dung
marker phan tir) trong d6i gibng nhau nhung su
khac nhau & mot sé mau van dugc ghi nhan. Cu thé
nhu cac mau Moina sp. nhém II dugc xac dinh thudc
loai M. micrura can ctr vao hinh thai, tuy nhién, khi
dinh danh bang marker phan tir thi trinh ty gen
mtCOI clia cac mau nay chi twong ddng 85% véi M.
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micrura Bi (KC479042.1) nén c6 thé xem nhom nay
1a loai Moina sp. méi, chua dugc cong bo trén ngéan
hang NCBI.

Sy phan bd dia 1y cua cac nhém Moina sp. ciing
duoc ghi nhan trong nghién ciru nay. Cac nhom
Moina sp. khong phan bb déu & cac tinh, thanh thu
mau. Két qua cu thé nhu sau, M. micrura nhom I co
mit & hau hét cac ving dia 1y di thu mau ¢ khu vuc
DBSCL. Trong cac mau nudc thu & Moc Héa (Long
An) khong thay xuat hién M. micrura. Trong khi do,
mat do xuat hién cua loai M. macrocopa thﬁp, chi
hién dién ¢ 2/8 vung dia ly khao sat 1a Thoai Son
(An Giang) va Mdc Hoéa (Long An). Cic nhém
Moina sp. chua xac dinh chinh xac loai (nhém II, 111
va IV) dugc tim thdy & 3/5 tinh thanh: An Giang,
DPong Thap, Bén Tre. Mot s miu Moina sp. thude
ba nhém nay dugc phat hién trong cing mot ao nudi
véi M. micrura (mau HN 2.2, HN 2.5, CL 1.1, CL
1.5) hoac M. macrocopa (méu TS 2.7). Diéu nay cho
thdy tuy theo diéu kién moi truong ao nudi & mdi
ving dia 1y, loai Moina sp. phit hgp thuong chiém
vu thé. Két qua nghién ctru nay s& 1am co sé cho cac
nghién ctru vé da dang loai Moina sp. tai timg dia
phuong, gbp phan chon ra nhitng dong Moina sp.
tang truong tot va gidu dinh dudng phuc vu cho quy
trinh wong nudi giong thity san.

Mic di trong nghién ctru nay, su ton tai dong
thoi cua hai loai M. micrura va M. macrocopa trong
cung mot ao nudi chua dugc ghi nhan, nhung mot
s0 mau nudc ao ¢o6 sy hién dién cung mot lic cia ba
nhom Moina sp. khac nhau, nhu M. micrura nhom 1
(CL1.2, CL1.6, CL1.10) va Moina sp. nhom III
(CL1.5) va Moina sp. nhém II (CL1.1) trong miu
nuée ao CL1 thu ¢ Cao Lanh (Pong Thép) hoic
Moina sp. nhom II (HN2.2, HN 2.5), M. micrura
nhom I (HN 2.4, HN2.6 va HN 2.9) va Moina sp.
nhém IV (HN2.7) trong mau nuéc ao HN2 thu &
Hdng Ngu (Pong Théap). Két qua nay cho thiy
nhitng nhén dinh chinh xac vé loai Moina mang tinh
dic hitu cua timg ving dia 1y chwa dugc thé hién 1d
trong nghién cru nay. Tuong tu, sau khi phan tich
160 mau Moina sp., Bekker et al., (2016) nhan thay
ranh gidi dia ly chinh xac cua cac loai/nhom Moina
sp. van chua rd rang, dic biét loai M. branchiate c6
thé phan bd rong rai tir mién Nam dén mién Bic
Trung Qudc. C6 thé véi lugng mau 16n hon, cac
dong/ loai Moina sp. ddc hiru cho mot sé ving dia
Iy s€ dugc ghi nhan (Bekker et al., 2016).

5 KET LUAN

Trong nghién cru nay, phuong phap dinh danh
Moina sp. bang marker phan tor DNA barcode da
duoc ung dung trén 48 mau Moina sp. thu thap tai
nam tinh, thanh thudc khu vuc PBSCL va da xac
dinh dugc sy hién dién cia ndm nhém Moina sp.
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Trong d6, nhoém I thudc loai M. micrura c6 tan suat
cao (64,58%), nhom V thudc loai M. macrocopa.
(chiém 8,33%); nhom 11 (16,67%), 111 (8,33%) va IV
(0,02%) c6 thé 1a nhitng loai Moina sp chua duoc
cong bd trinh tw msCOI trén NCBI.

Dé o thé danh gia ddy du hon tinh dai dién cua
cac loai Moina sp. trong khu vyc cling nhu tim dugce
nhom/dong Moina sp. ¢6 uu thé vé stc ting truong
va ham lugng dinh dudng dé chon loc va thuan hoa
phuc vu cho cong tac wong nudi dong vat thuy san
can trién khai viéc thu thap thém mau Moina spp. &
céc ving dia 1y khac va & cac mdc thoi gian khac
nhau. Ngoai ra, ddi v6i cac nhém Moina sp. méi
chua duoc cong bé trén ngan hang gen NCBI, nhitng
thong tin thém vé& hinh thai 13n di truyén can dugc
bd sung dé 6 thé dinh danh loai mot cach chinh x4c.
Hién nay, cac cip moi PCR dic hiéu dung dé dinh
danh cac loai Moina sp. chua duge cong bd. Do do,
dua trén sy khac biét cua trinh tu gen mtCOI giira
cac nhom/loai Moina sp., cac cap moi dic hiéu cho
timg nhom/loai can duoc thiét ké dé dinh danh
nhanh va chinh xac hon.
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