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Study on genetic diversity of Dysosma by RAPD markers
Luu Thuy Hoa, Khuat Huu Trung, Tran Dang Khanh, Pham Thi Ly Thu, Tran Van On
Abstract

Dysosma (Woodson) is a genus, belonging to Berberidaceae family. This plant contains high berberine constituent
and widely used as the medicinal treatments in many countries. Ten samples of Dysosma Woodson collected from
some different geographical areas in northern Vietnam, were evaluated for their genetic diversity by applying 25
different RAPD markers, of which 17 markers showed polymorphism. Total 170 PCR reactions obtained a total
of 816 DNA bands that belonged to 111 different patterns (average 6.5 patterns/primer). Of which, 62 bands were
polymorphic bands (55.86%) and 49 monomorphic bands (44.14%). The obtained bands sized from 250 bp to 2000
bp. PIC value of 17 primers changed from 0.5 to 0.88 with a mean of 0.78 which showed amplified DNA bands are
very diversified. The analyzed result showed that samples of Dysosma in our research were very diverse. Genetic
similarity coefficients of 10 samples of Dysosma ranged from 0.57 to 0.91. At genetic similarity coefficient of 0.67,
total 10 studied samples was divided into 2 different genetic groups. The results showed that 9 out of 17 used
RAPD primers defined exactly 5 studied samples (PO1, PO9, PO10 and PO11). This results may be useful for the
classification and identification of the genus indigenous nomadic dysentery (Dysosma) for conservation and control
of high quality seedlings.
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NGHIEN CUU PA DANG DI TRUYEN CUA POAN GEN rbcL
O MOQT SO NGUON GEN BUCI VIET NAM
Nguyén Thi Ngoc Lan!, Nguyén Thi Lan Hoa?,
Nguyén Thi Thanh Thuay?, La Tuin Nghia?

TOM TAT

Buoi la mot trong nhiing cdy an qua nhiét déi quan trong c6 gia tri kinh t€ 6 nhiéu nuéc trén thé gidi. Nghién
ctiu da dang di truyén doan gen rbcL ctia tip doan 25 nguodn gen budi Viét Nam da xéc dinh dugc 2 trinh tu nucleotit
dic trung cho gidng budi Thanh Tra (G2) va budi Da Xanh (G27). Dot bién diém dugc tim thdy la dot bién dong
hoan (C>T) tai vi tri 595 ctia gen & ca 2 giong budi Thanh Tra (G2) va Da Xanh (G27), d6t bién nay c6 y nghia trong
nhén dang cac nguon gen budi Thanh Tra va budi Da Xanh ctia nudce ta. Hai trinh ty nay da dugc dang ky NCBI véi
s6 dang ky lan lugt la KR073282 va KR073281. Phén tich cdy pha hé biang phuong phap Neighbor Joining dya trén
trinh ty ctia doan gen rbcL 600 nucleotid da nhém thanh cong dugc cac trinh tu ctia chi Citrus thudc ho Rutaceae,
tach biét ro rang dugc hai giong budi Thanh Tra va Da Xanh ctia Viét Nam.

Tu khoa: Budi, gidi trinh tu, ADN ma vach, rbcL

1. DAT VAN BE
Budi la mot trong nhiing loai cdy &n qua nhiét

tu 14, hoa cho dén hinh dang tréi. Day chinh la mot
tré ngai trong cong tac phan loai, quan ly va chon

déi quan trong va c6 gia tri kinh té & nhiéu nudc trén
thé gii. Budi dugc trong rong rai ¢ Viét Nam, tuy
nhién moi vung c6 mét s6 giong budi khac nhau do
két qué ctia qua trinh chon loc ciing nhu anh hudng
ctia diéu kién ctia khi hau va thd nhuéng. G nudc
ta, ti lau da hinh thanh nhiing vung trong budi véi
nhiing giéng budi nédi tiéng nhu Poan Hung (Phu
Tho), budi Puong (Huong Son), budi Phic Trach
(Huong Khé), busi Thanh Tra (Hué)... Cac giong
budi nay v€ mét hinh thai khac nhau khong dang ké

tao ngudn gen.

Ngay nay, v6i sy phat trién cta sinh hoc phin
ti va phuong phap phan tich hé gen sinh vat da
mé ra hudng ti€p can mdi co vai tro day hida hen
cai thién hiéu qua dugc cach nhan dang giong cay
trong. Nhiing tién bo trong ky thuat giai trinh tu
ADN bang cac doan gen ngédn dic biét 1a doan gen
rbcL trong hé gen luc lap. Pay la mot trong nhiing
doan gen phd bién d€ phén loai cay trong (Kellogg
E. and Juliano ND., 1997). Mic du, gen rbcL khong
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dugc tinh 1a chi thi dé€ phan biét mic d¢ loai va
dudi loai nhung cdc nha nghién ctu van st dung
rbcL nhu 13 mot ma vach d€ nhan dang cay trong.
Uu diém ctia doan gen nay la dé dang khuéch dai
va giai trinh tu dugc hiu hét cac loai cay trong.
RbcL dugc coi la mot trong nhiing doan gen chuin
dé xay dung phat sinh loai (W. John Kress and
David L. Erickson, 2007). Trong phan loai, rbcL la
doan gen ua thich dé€ xay dung céy pha hé va la
doan gen dugc sti dung nhiéu nhét ctia hé gen luc
lap d€ giai trinh tu (Suyama et al., 2000; Tshering
Penjor et al., 2010).

Chinh vi vay, viéc lya chon doan gen rbcL d€ tién
hanh khuéch dai va xdc dinh trinh tu nucleotit 1a can
thiét, tti d6 lam co s& cho viéc nhan dang cac giong
budi, gop phan nang cao hiéu qua quan ly, bao téon va
chon tao cac nguodn gen quy.

II. VAT LIEU VA PHUGNG PHAP NGHIEN CUU
2.1. Vat liéu nghién citu

- 25 gidng budi dugc luu gid tai cac vuon bao ton
cua cac don vi nhu Trung tam Tai nguyén thuc vat,
Trung tam an qua Pht Quy, Vién Nghién ctiu Rau
qua, Vién Cay an qua mién Nam.

Bang 1. Danh sach 12 giéng chudi stt dung trong nghién ctiu

ID! ID? Tén giong ID! ID? Tén giong
GBVNML 1.177 Gl | Phuc Trach GBVNML 1857 | Gl6  Budilong c6 co
GBVNMLI.180 G2 | Thanh Tra GBVNML 18.8 G18  Budi dudng Hooc Mon
GBVNML 1.185 G3  PhuDién GBVNML 1846  G19 | Budi hong duong
GBVNMLI11.36 G4  Budido TEMPDA9002 G20  Budi Bing Luin
TEMPDA9000 G6 | Budi duong An Phu BDong  TEMPDA9003 G21  Budi dang
TEMPDA5173 G7 | Budi duong Hiép Thuan GBVNML 1850  G22 | Budixiém ta
TEMPDA5146 G8 | Budi Qué Duong GBVNML18.7 G24  Budi dudng banh xe
GBVNML18.49 G10  Budi 6i GBVNML 18.29 G25 | Budi mat ong
GBVNML 18.6 G12 | Buéi duongla cam GBVNML 1841  G26 | Buoi Nam Roi
TEMPDA9001 G13  Buei Tru GBVNMLI18.2 G27 | Budidaxanh
TEMPDAO0283 G14  Buodi Luin van GBVNML 18.51 G28 | Budi thanh da lang
TEMPDA1975 G15 | Buoi Doan Hung GBVNML 18.12 G29 | Budi xiém vang

GBVNML 18.4 G30  Budi duong dalang

Ghi chii: ID': S6 dang ky cd quan mang li6i, ngan hang gen cdy trong Qudc gia (GBVNML); 1D* Ky hiéu gidng.

- B moi khuéch dai cac ving gen rbeL:

Bang 2. Danh sach moéi khuéch dai viing gen rbcL

Gen Moi Trinh ty 5’-3 Tham khao
rbcLa-F CGCGCATGGTGGATTCACAATCC W. John Kress and
rbcL : )
rbcLa-724R GTAAAATCAAGTCCACCRCG David L. Erickson, 2007

2.2. Phuong phap nghién ctiu

ADN t8ng s6 dugc tach chiét va tinh sach theo
phuong phdp dung cong nghé mang loc silica va
bang cdt loc cia QUIAGEN Dnaeasy Plan Kit.

Phan ting PCR khuéch dai gen va rbcL dugc thuc
hién vé6i thanh phan: Taq KodFx (1 don vi), hon hgp
dNTPs (200 mM), moéi xudi - nguge (0,5 pl moi
moi), DMSO (3%) va ADN téng s6 (25 ng) trong
dém HF/GC 1x; thé tich phan tng PCR la 25 pl; &
diéu kién nhiét: bién tinh & 98°C trong 30 gidy, 1 chu
trinh; 98°C trong 10 gidy, 55 - 60°C trong 30 giay,
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72°Ctrong 1 phut, 30 chu trinh; 72°C trong 10 phut,
1 chu trinh, bao quan tai 16°C. San phdm PCR dugc
dién di trén gel agarose 1% trong dém TBE, nhuém
béng EtBr. Kiém tra san phdm PCR bing may do
quang phd nanodrop 2000. Nhiing mau c¢é nong
do san phdm khoang 100 ng/pl dugc dung dé giai
trinh tu.

Chu trinh va phan tng cho giai trinh ty: Mau
dugc khuéch dai véi tiing moi, moéi mau lap lai 5 lan
v6i thanh phan nhu sau: 100 ng san phdm PCR tinh
sach; 3,2 pmol mdi xu6i hodc ngugc va 8 pl hén hgp
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BigDye Terminator Ready Reaction; téng thé tich
20 pl; & diéu kién 96°C trong 1 phut, 1 chu trinh;
96°C trong 10 giay, 50°C trong 5 giay, 60°C trong 1
phut, 25 chu trinh; bao quén tai 4°C. San phdm dugc
dua vao hé thong giai trinh tu bang may ABI PRISM
3100 Genetic Analyzer.

Trinh ty ctia cic mau thu dugc c6 QV>20 sé dugc
xt ly, hiéu chinh bing phdn mém BioEdit 4.9, sap
xép thdng hang trinh tu bing cong cu Clustal W va
so sanh trén ngan hang gen bang cong cu NCBI/
BLAST dugc tich hgp trong phdn mém phén tich
Geneious 7.11.

2.3. Thoi gian va dia diém nghién ctu

Nghién ctiu dugc tién hanh nim ti 2014 dén
ndm 2016 tai Trung tdm Tai nguyén Thuc vat (An
Khanh - Hoai Dtc - Ha Noi).

III. KET QUA VA THAO LUAN

Két qua tach chiét mau la ctia giong budi cho thay
ADN c6 sy dong déu vé kich thude va khong con
lan tap ARN, du tiéu chudn d€ thuc hién cic buée
khuéch dai d€ giai trinh tu tiép theo.

Hinh 1. Khuéch dai viing gen rbcL bang cap moéi rbcLa-F/724R

Két qua giai trinh tu doan gen rbcL tli 25 gidng
budi dugc so sanh véi trinh ty ctia toan bo hé gen
luc lap (BLAST véi dii liéu trinh ty NCBI). Két qua
BLAST hit cho thay trinh tu 600bp nucleotide ctia
céc giéng budi ndm trong viing ciu tric gen clia gen
rbcL. Vi vy, cac trinh ty nay da dugc phan tich dé
tim khung doc ORF d€ dich ma cho céc axit amin
tuong ung.

Két qua phan tich so sanh cac trinh tu doan gen
rbcL thu dugc tu 25 giong budi thu dugce cac trinh tu
cua doan gen rbcL gin nhu hoan toan tuong dong.
Tuy nhién, c6 sy khac biét cta 2 giong budi Thanh
Tra (G2) va budi Da Xanh (G27) véi ca tip doan
budi nghién ctiu tai vi tri 583 (T>C) va 595 C>T (vi
tri ctia gen rbcL, tham chi€u tli trinh tu c6 s6 ding ky
NCBI NC_034290, gene ID: 32229015).

GTTTATGAATGTCTACGEGETS

Hinh 2. So sanh trinh tu gen rbcL ctia cac giéng budi nghién ctiu

Tién hanh BLAST cac trinh tu nay v6i ngan hang
di liéu trinh ty ctia NCBI va CBOLD, két qua thu

dugc nhu sau:
%ildentic. v Name  Desciption Querye]
o 100.0% KY626925 - Cirus auran'ium voucher FLAS:Majure 4728 riulose-1, Shiphosphate carborilaseloyg... %5.73%
J100.0% KRO73282 - Cirus maima isolate CBINMIL 180 riulose-1, S-sphosphate carhox ylaseoygenase larg... 100.00%
1000%  KROTIBL Chsmaing scete GRINMIB. 2rbudse-1, S iphosphate crboylase rygenaee .. 00.00%
100.0% KPO94746  Crrus madurensis soiate SCBEP320_L rbulose-1,Sbisphusphate carbaxylasefoygenase . 35.90%
0% QB0 Ciusrebculats vauhes BioBotDf 153 bulose-1, Sihoschate carboryiselowygenase .. 4.10%
o 1000% HQ41517  Grycosmis parvifiora ibulose- 1, Sbisphasphate carbowytase oyoenase large subunit gene. . 88. 23%
L A00% QST Chusretidata voucher LSDA P 109635 rhudose-1 Shisphosphate carbanyese orygen.. 34.00%
100.0% GOMBSM  Crrus aurantiam voucher USDA P1 128347 riulose- 1, Sbisphosphate carbomfasefovygen... 4. 37%
o 8% KUBTBB4  Crrus maima Iolate DNAS-E9- 121401 ruiese- 1, isprosphate carbonylase oxygenase.., 100,00%

% s e aradsirdose-1, 5 Hhosphatefcrboryase lrge subunt 1) gz, pertel
o ngy

%8%

TR
e
Kg57753

T T o o A

Dipteryaum ds

o 53.08%

- Mitic d¢ tuong déng ctia trinh tu doan gen rbcL
gitia céc loai budi trong chi Citrus bién thién tu
98,9% lén dén 100%.

Chymena polyandra voucher WP3CH632 rbulose-1, S-sphophate carbinylase oxygenace.. 8. 8%
i lorge subunit gen. . 86,52%

Hinh 3. Két qua BLAST ctia mau buéi & viing gen rbcL
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- Tuy 6 trinh ty tuong dong 100% nhung do bao
phu khong dat 100% nén dot bién dong hoan (C>T)
tai vi tri 595 ctia doan trinh tu & ca 2 gi6ng budi
Thanh Tra va Da Xanh khéc biét hoan toan véi toan
bd cac doan trinh ty trén ngan hang gen. Hai trinh
tu ddc biét nay da dugc didng ky NCBI vé6i s6 dang ky
lan lugt [a KR073282 va KR073281.

Céc trinh ty clla doan gen rbcL gdém 600
nucleotid va mot s6 trinh tu tham chiéu tii NCBI

tuong ung dai dién cho Citrus dugc st dung dé
phan tich tuong quan di truyén gifia cic ngudn
gen trong tap doan nghién ctiu, bang phuong phéap
lap so d6 hinh cay NJ (Saitou N & Nei M., 1987),
v6i outgroup la trinh tu cta loai Oryza sativa - dai
dién nhom cay 1 1a mam. Céc trinh ty tham chiéu
dugc chon véi tiéu chila cac trinh ty ¢ tuong dong
tli gdn nhat dén xa nhét trong danh sach BLAST-
hit bao gém cac trinh tu Citrus aurantium, Citrus
maxima, Pierreodendron africanum.

G2-ThanhTra
{L G27-DaXanh

G4-Do

Rbcl-Citrus- KLIGTEE46.1
Rbel Citrus aurantium - KYE26...

GE-DuongAnPhu
G7-DuongHiepThuan
GB-QueDuong
G10-0i

G13-Tru
G15-DoanHung
G16-LongCoCo
G19_HongDuong
G21-Dang
G24-DuongBanhxe

G29-Xiemvang
Rhbel rutaceae - triphaisia - ...
RhbcL Rutaceae Citropsis - FJ4..

Rbcl-Rutaceae-J2593938.1
|: RbelL Sapindales Dilodendron -...
RbcL Sapindales Thouinia - GU...
Rbcl Pierreodendron - EUD4301

Rbcl-Sapindales-GUS35447 1
RbeclL-Arabidopsis-1J81966.1

0.02

Rbel-Onza-AJT46297.1

Hinh 4. Cay phan loai dya trén doan gen rbcL ctia cac gidng budi nghién ctiu

Két qua cho thdy cay pha hé da nhém dugc cac
trinh tu thudc Bo Sapindales. Trong B Sapindales,
cac trinh tu thudc chi Citrus dugc nhom thanh 1
nhom 16n, tach biét véi trinh tu thudc chi Citropsis,
Triphasia. K&t qua phan nhém dya vao doan 600
nucleotid nay phu hgp véi phan loai ti B, Ho,
Chi theo khéa phén loai thong thuong tham khao
tit NCBI. Két qua nay cho thiy doan gen rbcL c6 y
nghia trong phén loai dén muc nhén dang Chi.

Cac trinh tu budi nghién ctiu déu nim trong
nhom chi Citrus. Hai trinh ty buéi Thanh Tra (G2)
va Da Xanh (G27) dtng tach biét véi cac trinh tu
ctia budi Viét Nam va cac ngudn gen dai dién khac
(Hinh 4).

IV. KET LUAN VA PE NGHI

4.1. Két luén
Két qua nghién ctiu da dang trinh tu doan gen
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rbcL gom 600 nucleotid ctia tdp doan 25 ngudn gen
budi nghién ctiu da xic dinh dugc dot bién dong
hoan (C>T) tai vi tri 595 ctia doan trinh ty & ca 2
giong budi Thanh Tra (G2) va Da Xanh (G27). Cac
dot bién nay khdc biét v6i toan bd cac doan trinh tu
trén ngan hang gen va dugc dang ky trén NCBI véi
s6 dang ky 1an lugt la KR073282 va KR073281.

Phan tich ciy pha hé cho théy, trinh ty ctia doan
gen rbcL da nhom dugc cac trinh tu chi Citrus
trong cling ho Rutaceae. Thong tin ca doan véi 600
nucleotit da khong phan biét chinh xac cac loai budi
nghién ctiu va tham chiéu. Tuy nhién doan gen rbcL
da tach biét dugc giong budi Thanh Tra va Da Xanh
ctia Viét Nam.
4.2. Dé nghj

Két qua giai trinh tu cac gidng chudi nay cé thé
dugc st dung trong nhan dang nguoén gen va cac
chuong trinh chon tao giéng budi trong tuong lai.
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Genetic diversity of rbcL gene in Vietnam’s grapefruit germplasms
Nguyen Thi Ngoc Lan, Nguyen Thi Lan Hoa,
Nguyen Thi Thanh Thuy, La Tuan Nghia
Abstract
Grapefruit is one of the most important tropical fruit trees and has high economic value in many countries. Research
on genetic diversity in rbcL gene of 25 Vietnam’s grapefruit germplasms has identified two specific nucleotide
sequences of Thanh Tra (G2) and Da Xanh (G27). This mutation was transition mutation (C>T) at 595 downstream
position of sequence in both Thanh Tra and Da Xanh and it can be used for distinguishing Thanh Tra and Da Xanh
varieties from others. These two sequences have been registered with NCBI codes as KR073282 and KR07328]1,
respectively. The phylogenetic tree analysis by Neighbour Joining method based on 600 nucleotides of rbcL gene
exactly grouped all surveying sequences. In addition, this analysis has clearly separated the Citrus in Rutaceae and
discriminated two grapefruits of Vietnam (Thanh Tra and Da Xanh).

Keywords: Grapefruit, sequencing, DNA barcode, rbcL
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PANH GIA TINH CHIU MAN CUA QUAN THE LAI HOI GIAO
OMCS2000*4/POKKALI O THE HE BC3F2
Bién Anh Khoa!, Bui Phu6c Tam?,
Nguyén Thi Hong Loan', Nguyén Thi Lang'

TOM TAT

Cay lta man cam vdi diéu kién min va cho phan ting khac nhau tiy thudc vao loai méi truong ciing nhu ban
chét di truyén cta tiing ca thé. Phan tich tinh chiu mén & cay lua doi hoi phai két hgp gitia danh gia kiéu hinh va
ki€u gen. Chin muoi chin (99) dong BC.F, ctia quan thélai hoi giao OMCS2000*4/ Pokkali dugc thanh loc khd nang
chiu man véi ba néng d6 muodi khéc nhau (EC = 0, 6 va 12 dS/m) & giai doan ma sau hai va bon tuén thanh loc. Két
qua ghi nhan 21/99 dong biéu hién tinh chiu kha t6t & ca 6 va 12 dS/m. Céac dong nay tiép tuc dugc kiém tra kiéu
gen lién quan tinh chiu mén (Saltol) trén NST'1 v6i hai chi thi phan tit RM3412b va RM8094. Két qué cho thiy 100%
dong chiu médn (21 dong) déu c6 alen man trén NST1. Qua danh gid kiéu hinh va kiéu gen, cic dong lua xdc dinh
¢6 tiém ning chiu mén t6t 1a BC,F -65, BC,F -66, BC,F -70, BC,F 71, BCF,-76, BC,F,-77, BC,F-81 va BCF-83.

T khéa: Min, chiu man, quén thé lai hoi giao, thanh loc, giai doan ma
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