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TOM TAT

Co chac (Fimbristylis miliacea) 1a mot trong cac loai ¢é dai gay hai nghiém trong trén cac rudng lta ¢ Viét Nam
va khu vue chau A. Loai co dai xam lan nay co thé dugc tim théy ¢ nhiing khu vyc rong 16n canh tac Iua theo
céc phuong thirc canh tac lua va bi nham 1n véi cac loai ¢o khac cting chi. Trong nghién ctru nay, ba ving DNA
luc lap gdm rbcL, marK va trnH-psbA duoc khuéch dai tir 30 mau c6 chac thu thdp & Long An, Tién Giang va
Kién Giang va giai trinh ty nhim xac dinh DNA barcode chuyén biét cho loai co nay. Két qua khuéch dai san
pham PCR bang 3 cip primer chuyén biét trén 30 miu co chac cho cac san pham véi kich thude lan lugt 1a 400,
900, 1.400 bp. Phan tich méi quan hé di truyén cac mau co chac nghién ciru cho thdy ving gene rbcL, matK ¢
su trong dong rat cao v6i cac mau co chac tir Genbank. Trinh ty 7rnH-psbA cia co chac 1an dAu tién duoc giai
mi va dang ky Genbank c6 thé tmg dung trong viéc nhan dién va phan biét véi cac loai co khac trong cling chi
Fimbristylis.

Tur khoa: DNA barcode, Fimbristylis miliacea, matK, rbcL, trnH-psbA.

MO PAU

C6 dai la mbi quan tam hang dau ctia néng dan trdng lta trén toan thé giéi do ¢ thé lam gidm t&i 60% nang suét
lGa (Zimdahl, 2010). O' Viét Nam, bén canh sau bénh va chudt, cd dai lam gidm n&ng suét trén IUa sa khoang
46% (Nguy&n Manh Chinh, Mai Thanh Phung, 1999) Co chac (Fimbristylis m/I/acea) thudc ho Céi (Cyperaceae),
la loai c6 c6 ngudn gbc & ving nhiét d&i ven bién chau A nay da lan rong dén hau hét cac chau luc (Begum
2006). C6 chac co6 kha nang sinh trwo’ng manh mé, ra hoa va két hat quanh n&m. Hat c6 cé kha nang ndy mam
cao trong ca diéu kién dat kho va dat ngap nwédc. Hon niva, hat cé khong bi tiéu héa béi nhirtng dong vat an co,
hat cé kha nang ndy mam ngay canh phan clia ddng vat (Begum, 2006). Loai cd nay c6 bd ré phat trién manh
mé cé kha nang lan réng nhanh chéng va canh tranh dinh duéng gay gat véi cac thuc vat lan can (Begum,
2006). C6 chac cé thé lam gidm ning suét lGa khodng 42% do canh tranh kéo dai theo mua (Begum et al., 2009).
O Viét Nam, cling véi ¢é 16ng vc va cd dudi phung, cd chac 1a mdt trong 3 loai cé dai gay hai ndng & cac khu
vie trong lGa nwéc do sy sinh trdng manh mé va ngay cang khang lai cac loai thubc triv 6.

Cb chac 13 loai ¢ dai rat khé phan biét véi nhirng loai ¢é dai cung ho khac v& mét hinh thai va cé it nghién ctru
vé& da dang di truyén loai cd nay. Hién nay, phwong phap st dung chi thi phan t& trong viéc dinh danh va nghién
ctu di truyén ngay cang dwoc s dung phd bién. Ma vach DNA (DNA barcode) 1 phwong phap phd bién dé xac
dinh loai nhé& str dung nhivng viing DNA dang tin cay va dang dwoc (ng dung réng réi trén thé gi¢i nham phuc vu
cbng tac phan loai, danh gia da dang sinh hoc va bao tdn ngudn gene (CBOL Plant Working Group, 2009). Ma
vach DNA cung cdp mét phwong phap tiém néng dé phan biét cac loai cd ma khéng phu thudc vao cac giai doan
phat trién ctia ching. Dwa trén trinh tw DNA, phwong phap nay gilp xac dinh chinh xac va nhanh chéng cac loai,
ngay ca tir cac mau dang vét hodc mé mau da phan hdy (Mahadani, Ghosh, 2013). Sy thanh céng cGia ma vach
DNA dwa vao su khuéch dai mét hay nhiéu locus cu thé trong bd gen cla loai quan tam. Viing COI (Cytochrome
¢ Oxidase subunit 1), d& dwoc (ng dung thanh céng phan biét cAp do loai & nhidu loai dong vat. Tuy nhién, &
thwc vat bac cao, COI té ra kém hiéu qua do ty 1& thay thé nucleotide trong DNA ty thé cta thwc vat trén can
duwoc bao tdn (Wolfe et al., 1987). Viéc thiéu ma vach phé quat & thwe vat da thuc day viéc tim kiém cac ving ma
vach DNA thay thé bén ngoai bo gen ti th& (Kress et al., 2005). Do d6, Hiép hdi ma vach sy séng (CBOL) da
khuyén nghi st dung gen ma héa maturase K (matK) va ribulose-1,5-bisphosphate carboxylase oxygenase (rbcL)
lam ma vach thwe vat cbt I8i va viing ITS1-2 14 céc locus bb sung. Tuy vay, viéc tim ra cac locus manh hon dé
tang do phan giai trong viéc phan biét cac nhém loai thyc vat cu thé (d&c biét la thwe vat bac cao) van 1a mét qua
trinh dang dién ra (Dong et al., 2015). Trong nghién ctu nay, trinh tw ba ving gene rbcl, matK va trnH-psbA
thudc luc lap dwoc giai trinh tw va phan tich cac dac diém co thé st dung nhan dién loai cé chac.
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VAT LIEU VA PHUONG PHAP NGHIEN cl’U
Vat liéu nghién ctru

St dung 30 mau cd chac, trong do 10 mau dwoc thu thap & huyén Vinh Hung (Long An), ky hiéu V01 - V10;
10 mau & Cai Lay (Tién Giang), ki hiéu C01-C10; H01-H10 dwgc thu thap tai huyén Hon Dat, tinh Kién Giang.

Khuéch dai va giai trinh tw cac vung DNA luc lap

DNA téng s duoc tach chiét tir 30 mau la theo quy trinh cla bo kit GeneJET Plant genome Purification Kit
(Thermo Scientific). Sau d6, dwoc kiém tra chat lwong dd tinh sach va néng dd DNA béng cach do OD. DNA téng
sb sau khi kiém tra chat lwong dugc st dung thwe hién PCR khuéch dai 3 ving gene luc lap gdm rbcl, matK va
trnH-psbA. Céc c&p primer st dung trong nghién ctru nay gdm primer matK (F: 5'- CGT ACA GTA CTT TTG TGT
TTACGAGvaR5-ACC CAG TCC ATC TGG AAATCT TGG TTC) va rbcL (F: GAC AAC TGT GTG GAC CGA
TG, R: CCA CCG CGA AGA CAT TCA TA) theo Kress va ddng tac gia (2009) va primer trnH-psbA (F: CGC GCA
TGG TGG ATT CAC AAT CC, R: GTT ATG CAT GAA CGT AAT GCT C) theo Kress va dbng tac gia (2005).
Phan &ng PCR thuc hién v&i DreamTaq Master Mix (Thermo Scientific) theo chu ky nhiét gém 35 chu ky
94°C/30 giay, Ta°C/30 giay, 72°C/1 phat. San phdm PCR dworc gidi trinh tw 2 chiéu (1t BASE, Malaysia).

Phan tich trinh tw

Trinh tw DNA sau khi gidi trinh tw dwoc xt |i va hiéu chinh bang phan mém BioEdit. Cong cu Blast trén NCBI
duwoc dung dé so sanh v&i cac trinh tw c6 sdn cla cac loai thudc chi Fimbristylis trén Genbank (Bang 1). Cay
phat sinh chiing loai cla loai ¢ chac vé&i cac loai Fimbristylis khac dwoc xay dwng thuat toan UPGMA bang phan
mém Mega X (The Molecular Evolution Genetics Analysis) v&i hé s bootstrap 1000.

KET QUA VA THAO LUAN
Khuéch dai 3 viing DNA luc lap

DNA téng sb cha 30 mau cé phan tich dwoc tach chiét, dinh lwong va kiém tra dd tinh sach. Gia tri
0D260/0D280 n&m trong khoang 1,6 — 2,0, néng d6 DNA téng s6 tir 150 ng/pL - 200 ng/pL. D6 tinh sach dwoc
kiém tra bdng cach dién di trén gel agarose, san pham tao ra ré nét, khong dit gdy dadm bao chat lwong thuc
hién phan (r‘ng PCR (két qua dién di khong trinh bay). Két quéd PCR d3a tao san pham cé kich thuwédc 1an lwot
khoang 400 bp dbi v&i gene rbel, 900 bp ddi véi viing gene matK va 1400 bp v&i psbA-trnH gan véi kich thuéc
dw kién (Hinh 1). Tir san pham PCR thu dwoc, 27 san pham khuéch dai tr 9 mau bao gdm HO1, H02, HO3, V04,
V05, V06, C07, C08, C09 trén ba vung gene rbclL, matK va trnH-psbA dwgc gidi trinh tw.

Hinh 1. Két qua PCR khuéch dai viing gene rbeL (1), matK (I) va viing trnH-psbA (lll)
(M): thang DNA chuén 1 kb (Bioline); (A): Cai Lay; (B): Hon Bét, (C): Vinh Hung; (1 - 10): cédc mau ¢é chéc tir 1 - 10.

Phan tich trinh tw nucleotide

Trinh tw dwoc hiéu chinh tha cong nho phan mém BioEdit, k&t qua thu dwoc trinh tw ctia cac viing gene rbcl,
matK, trnH-psbA cé chiéu dai twong rng la 390 bp, 815 bp va 1300 bp. Vung gene rbcL va matK c¢é trinh tw sau
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hiéu chinh giéng nhau hoan toan & cac mau phan tich. Riéng dbi v&i viing trnH-psbA, két qua hiéu chinh nhan
duoc trinh tw cé chidu dai khoang 1.000 bp. Ké&t qua BLAST trén NCBI cho thdy mi&c d6 bao pha va mkc do
twong dong gitka trinh tw nghién ctu va trinh tw twong &ng cla céac loai thude chi Fimbristylis & viing gene rbcl
la 100% va 98,4%-98,9%, & vung gene matK la 92% - 100%, 98,6 - 99,6%. Vung trnH-psbA c6 mirc d6 bao phu
va do twong dong thép dat tir 56 - 81%, 81,6 - 86,8% dbi voi 2 loai F. caroliniana va F. cymosa trén Genbank véi
vi tri nucleotide sai khac twong &rng la 66 va 108.

Tu két qua hiéu chinh cho thay trinh tw ca 9 mau phan tich giéng nhau hoan toan & ting vung gen. Vi vay, mau
V01 duwoc st dung dé phan tich méi quan hé di truyén gitra cac mau nghién clru v&i mau cb chéac trén Genbank.
Vung gene rbcl ctia mau nghién ctru V01 6 4 vi tri nucleotide sai khac véi 2 mau F. miliacea (JX644692.1, Han
Quéc) va F. littoralis Thuy ST, AM999834.1) va 6 vi tri nucleotide sai khac vé&i F. dichotoma, F. puberula,
F. autumnalis, F. thermalis, F. spadicea, F. schoenoides, F. verrucifera, F. subbispicata, F. stauntonii, F. sieboldii,
F. diphylloides, F. complanata, F. ferruginea (Bang 1).

Bang 1. Cac vi tri nucleotide bién déi vung gene rbcL giiva mau nghién ciru
vé&i cac mau tham khao thudc loai Fimbristylis

Loai, ma sé / Vi tri nucleotide 10 16 49 75 236 352 382 385
MAu V01 (nghién ciru) G C G T G A T C
F. miliacea JX644692.1 T T A T
F. littoralis AM999834.1 T T A T
F. dichotoma JX644688.1 T T T G A T
F. puberula KJ773513.1 T T C G A T
F. autumnalis MF963064.1 T T C G A T
F. caroliniana KJ773511.1 T T C G A T
F. thermalis MF963420.1 T T C G A T
F. spadicea KJ773515.1 T T T G A T
F. schoenoides KJ773514 .1 T T T G A T
F. verrucifera JX644696.1 T C G A T
F. subbispicata JX644695.1 T T T G A T
F. stauntonii JX644694.1 T T T G A T
F. sieboldii JX644690.1 T T T G A T
F. diphylloides JX644689.1 T T T G A T
F. complanata JX644687.1 T T T G A T
F. ferruginea AM999833.1 T T T G A T

Tai vliing gene matK cé 3 vi tri nucleotide sai khac vé&i F. quinquangularis (An D6, KY386837.1), 4 vi tri sai khac
v&i F. littoralis va F. dichotoma, tr 6 - 8 vi tri nucleotide dé6i voi F. puberula, F. autumnalis, F. caroliniana,
F. thermalis (Bang 2). T& két qua trén co thé thdy sy da dang nucleotide trong nhém cd chac nghién ciru &
Viét Nam véi loai c6 chac F. miliacea c6 ngudn gbc & Han Quéc (JX644692.1) & gene rbcl, va loai ¢d chac
F. quinquangularis (F. miliacea) ving gene matK & An DJ.

Bang 2. Cac vi tri nucleotide bién dbi trén viing gen matK gitra mau nghién ctru véi cac mau tham khao thudc chi Fimbristylis

Loai, ma so / Vi tri

. 31 64 87 114 424 465 468 469 507 543 642 670 730 737 759
nucleotide

V01

F. quinquangularis
KY386837.1
F. littoralis
KY386838.1
F. dichotoma
KJ513620.1
F. puberula
MK520104.1
F. autumnalis
KY386832.1
F. caroliniana
MH621720.1
F. thermalis
MF963783.1

T T A G G G G C A A G G

o o o >

>
> » >» > » » >» -
o o o o o o o 4
_|

C

Xay dwng cay phat sinh chiing loai

Cay phat sinh chiing loai dugc xay dung bang phan mém MEGA X voi thuat toan Maximum Likelihood, hé s6
bootstrap la 1.000. Cay phat sinh chuing loai cia mau cé chac véi trinh tw cac loai chi Fimbristylis cé trén
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Genbank dbi véi ba viing DNA nghién ctru dwoc thé hién trong Hinh 2, 3 va 4. Két qua phan tich cho thay, tat ca
céc loai trong cuing chi Fimbristylis déu hinh thanh mét nhanh tién héa riéng va c6 méi quan hé gan giii véi nhau
v&i gia tri bootstrap tai cac diém giao tao nhanh dao dong tir 44 dén 73% ddi v&i viing gene rbel (Hinh 2), tir 36
dén 82% dbi voi ving gene matK (Hinh 3). Riéng dbi véi ving gene trnH-psbA cé sy phan nhanh rd rét cla
nhom trinh tw nghién ctu véi 2 trinh tw cta loai Fimbristylis trén Genbank (Hinh 4). Cay phat sinh chding loai
ciing cho thdy nhém trinh tw nghién ctru hinh thanh mét nhanh riéng biét so v&i cac loai Fimbristylis & ca 3 ving
gene rbcl, matK va trnH-psbA. T két qua nay cho thdy cac DNA barcode rbcl, matK va trnH-psbA co thé st
dung dé nhan dién loai cé chac & Viét Nam.

JX644687.1 F. complanata
AMO99833.1 F. ferruginea
JX644688.1 F. dichotoma
JX644689.1 F. diphylloides
59 | JX644690.1F. sieboldii
JX644694.1 F. stauntonii
JX644695.1 F. subbispicata
KJ773514.1 F. schoenoides
— KJ773515.1 F. spadicea

JX644696.1 F. verrucifera
MF963420.1 F. thermalis
44 MF963064.1 F. autumnalis

73 | KJ773513.1 F. puberula

KJ773511.1 F. caroliniana

JX644692.1 F. miliacea

AMO99834.1 F. littoralis
Vo1

MF065212.1 E. crus-galli

0.050 0.040 0.030 0.020 0.010 0.000

Hinh 2. Cay phat sinh chiing loai dwa trén trinh tw ving rbcL cGia mau cé chac nghién ciu
va 17 trinh tw tham khao véi thuat toan Maximum Likelihood

36 | MK520104.1 F. puberula

38 KJ772791.1 F. spadicea

o2 MH621720.1 F. caroliniana
MF963783.1 F. thermalis
82 Vo1
KY386837.1 F. quinquangularis

KJ513620.1 F. dichotoma

6 I KY386838.1 F. littoralis

KY386832.1 F. autumnalis

KR058327.1 E. crus-galli

0.150 0.100 0.050 0.000

Hinh 3. Cay phat sinh chuing loai dwa trén trinh tw ving matK ctia mau cé chac nghién ctru
va 9 trinh tw tham khao véi thuat toan Maximum Likelihood
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98 —— MH621917.1 F. caroliniana

MH621918.1 F. cymosa

Vo1

HQ596676.1 E. crus-galli

0.40 0.30 0.20 0.10 0.00
Hinh 4. Cay phat sinh chiing loai trén trinh tw viing trnH-psbA ctia mau cé chac nghién ctru
va trinh tw tham khao vé&i thuat toan Maximum Likelihood

Két qua phan tich & trén cho thay tiém nang phan biét & mirc do loai ciia cad ba DNA barcode nghién ctu. Trinh
tw nucleotide ctia hai viing gene rbcl va matK c6 sé lwong nucleotide khac biét gan nhw twong dwong nhau. Tuy
nhién, matK cé sw da dang vé nucleotide sai khac cao hon ving gene rbcl. Vung trnH-psbA c6 két qua sai khac
nucleotide cao nhat. Nhw vay, hiéu qua phan biét cac loai Fimbristylis theo thir tw trnH-psbA > matK > rbcl. Két
qué nay phu hop véi bao céo vé cac DNA barcode & thyc vat ciia CBOL, 2009. Cac mau nghién ctru d& duoc
dang ky trinh ty trén Genbank véi ma sb tir MT521629-MT521637 dbi véi gene rbcl, MT521638 - MT521646 dbi
véi matK. Viung DNA trmH-psbA cla cd chac lan dau tién dwoc gidi trinh tw va dang ky ma sb Genbank tir
MT521647-MT521655. Day la co s& di liéu cho cac nghién clru tiép theo trén loai nay.

KET LUAN

Ving gene rbcl, matK va trnH-psbA clia cac mau cd chac thu thap & Cai Lay, Hon Dat, Vinh Hung da duoc giai
trinh tw. Trinh tw ving gene rbcl va matK twong ddng rat cao véi cac loai thudc chi Fimbristylis. Trinh tw ving
trnH-psbA 1an dau tién dwoc gidi trinh tw va khac biét rat rd so véi hai loai Fimbristylis khac. Két qua nay cé thé
dwoc st dung nhan dién va danh gia da dang di truyén cé chac & Viét Nam.
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CHARACTERISTICS OF THREE PLASTID REGIONS OF
Fimbristylis miliacea COLLECTED IN MEKONG DELTA

Nguyen Thi Ngoc Loan’, Tran Trong Vinh2, Nguyen Vu Phong""

" Department of Biotechnology, Nong Lam University - Ho Chi Minh City
2 Faculty of Agriculture, Nong Lam University - Ho Chi Minh City

SUMMARY

Grasslike fimbry (Fimbristylis miliacea) is one of the most troublesome weeds in rice fields in Vietnam and the
Asian region. This invasive seed can be found in large areas under different rice cultivation practices and
confused with other species in the same genus. In this study, three chloroplast DNA regions
including rbcL, matK and trnH-psbA were amplified from 30 grass samples collected in Long An, Tien Giang,
and Kien Giang provinces and sequenced to establish the specific DNA barcodes to this species. Results of PCR
using 3 pairs of specialized primers amplified products with size of 400, 900, 1400 bp, respectively. Analysis of
the genetic relationship showed that the sequences of rbcL, matK regions are similar to the available sequences
from Genbank. The trnH-psbA sequence of was first sequenced and registered Genbank can be applied to
identify and distinguish with other species in the genus Fimbristylis.

Keywords: DNA barcode, Fimbristylis miliacea, rbcL, matK, trnH-psbA.
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