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Effects of nanosilver on morphogenesis
of tissue cultured gerbera (Gerbera jamesonii)
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Abstract

The study aimed to evaluate the effects of silver nanoparticles on in vitro propagation of gerbera by in vitro leaf
material. The results showed that: (i) the optimal medium for formation of callus from the in vitro leaf piece of
gerbera was MS medium containing 30 g/l saccharose, 6.5 g/l agar, 1.5 mg/1 2.4D, 10 ppm of silvernano, the rate
of callus formation was 92.53%; (ii) 85.45% of callus formed shoot after 6 weeks culturing on the MS medium
supplemented with 0.7 mg/l BA, 0.1 mg/l IAA and 4 ppm silvernano; (iii) the maximum number of shoots was
obtained on MS medium containing 3 mg/l BAP, 0.1 mg/l a- NAA, 2 ppm of silvernano and the multiplication
coeflicient reached 8.22 times and shoot height was 5.75 cm after 6 weeks culturing; (iv) The optimum medium for
in vitro rooting was the MS medium supplemented with 50 g/l saccharose, 6.5 g/l agar, 1.0 mg/l a-NAA, 4 ppm of
silvernano; 100% of the shoots produced roots, with an average of 5.73 roots/shoot and the average length of roots
was 5.93 cm after 4 weeks culturing.
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NGHIEN CUU PA DANG DI TRUYEN CAY BAT GIAC LIEN
THU THAP O MIEN BAC VIET NAM BANG CHI THI RAPD
Luu Thuy Hoa!, Khuat Hitu Trung?, Tran Dang Khanh?, Pham Thi Ly Thu?, Tran Vin On®

TOM TAT

Bat gidc lién (Dysosma Woodson) 1a chi thudc ho Berberidaceae c6 hoat chit berberine v6i ham lugng cao va
dugc st dung rong rii trong y hoc ¢6 truyén. Trong nghién ctiu nay, 10 mau Bét gidc dugc phan tich bang 25 chi thi
RAPD. Két qua thu dugc 17 chi thi cho da hinh va 816 bang ADN gém 111 loai biang khac nhau (trung binh 14 6,5
loai bang/moi), trong d6 c6 62 bang da hinh (55,86%) va 49 bang don hinh (44,14%). Cac bang c6 kich thudc dao
dong titt khoang 250 dén 2000bp. Gid tri PIC ctia 17 méi trong khodng 0,5 dén 0,88. Gi4 tri trung binh ctia hé s6 PIC
14 0,78 phan anh cac bing ADN dugc nhén 1én 1a kha da dang. Két qua phan tich hé s6 tuong dong di truyén caa 10
méu nghién ctu lién dao dong tii 0,57 dén 0,91. O mtic tuong déng di truyén khoang 0,67 c6 thé chia 10 miu nghién
ctu thanh 2 nhém cdch biét di truyén. Két qua nghién ctu ciing chi ra 9 trong sd 17 mdi RAPD ¢6 thé nhén biét
chinh xdc 5 mau giéng nghién ciu la PO1, PO2, POY, PO10 va PO11. Két qua nay rét c6 y nghia trong viéc nghién
ctu tinh ding giéng phuc vu céng tic chon tao gidng, nhin nhanh, bao ton va kiém sodt cay giéng c6 chit lugng cao.

T khoa: Bat giac lién, Dysosma Woodson, RAPD, da dang di truyén

'Dai hoc Hai Phong; * Vién Di truyén Nong nghiép, * Pai hoc Dugc Ha Noi.
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1. DAT VAN DE

Bat giac lién (Dysosma Woodson) 1a chi thudc ho
Berberidaceae. Chi Dysosma Woodson dugc danh
gia la mot trong s6 cdc chi cé hoat chét berberine
v6i ham lugng cao. Berberin 1a alcaloid c¢6 dédc tinh
khéng khuén, ndm, don bao... dugc ting dung ti lau
doi trong cac nén y hoc truyén thong trén thé gidi.
Dbén nay hoat chit nay con dugc danh gid co tiém
ndng réat 16n trong diéu tri cdc bénh dang phat trién
nhu tiéu dudng, ung thu, ting md mau (Wang et al.,
2010).

O nuéc ta, chi Dysosma Woodson dugc biét dén
chi c6 mot loai duy nhat véi tén thuong goi Bét giac
lién (Dysosma difformis). Mdc du vay Bat giac lién
phan bé rong & nhiéu vung sinh thai khac nhau, dic
biét la cic tinh mién nui phia bac nhu Lai Chéu, Lao
Cai, Ba Vi, va Hoa Binh (Nguyén Kim Céin, 2002).

Su phan bd ctia Bat giac lién phan anh sy thich nghi
da dang ctia loai, chi & cac khu vuc dia ly khac nhau,
do vay danh gia da dang di truyén va xdc dinh méi
tuong quan v6i ham lugng berberin cta loai, chi
14 can thiét d€ bao ton va phat trién cic ngudn gen
Dysosma Woodson ban dia. Pdc biét la hién nay
ngudn gen Bat giac lién dang dugc khuyén cdo dan
dan can kiét (Nguyén Tién Ban, 2007).

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

GoOm 10 mau Bat Gidc lién (Dysosma Woodson)
dugc thu thap & do cao tii 800 - 1.300 m so v4i mit
nudc bi€n, 6 noi dm, dudi tan ciy riing. Dia diém
thu mau dugc dinh vi GPS va mau dugc luu tiéu ban
tai BO mon Thuc vat, Truong Dai hoc Dugc Ha Noi
(Bang 1).

Bang 1. Danh sdch ky hiéu cdc mau Bat gidc lién (Dysosma Woodson)

TT Mau Vi tr Thai gi:an Pia diém thu mau
Toa do X ToadoY thu mau )
1 POl 21°4°44.80°N 105°21’54.90”E 2/2016  Vudn Quéc gia Ba Vi
2 PO2 22°17°44.40°N 105°28'11.40”E 3/2016  Ban Thi, Chg Don, Bic Kan
3 PO3 21°4°44.80°N 105°21’54.90”E 3/2016  Vudn Quéc gia Ba Vi
4  POS5 21°4’33.40°N 105°21°45.20"E 3/2016  Vudn Quéc gia Ba Vi
5  PO6 21°4'23.00°N 105°21°43.20”E 3/2016  Vudn Quéc gia Ba Vi
6 PO7 21°421.70°N 105°21°43.30°E 3/2016  Vudn Quéc gia Ba Vi
7 | POS 21°4’33.10°N 105°21°58.70”E 3/2016  Vudn Quéc gia Ba Vi
8 | PO9 23°5°6.00°N 104°56'45.50”E 3/2016 g:laér;hB]fI‘{gg 2:22 Van,
9 | POI10 21°36'39.25"N 104°35°22.38”E 4/2016  Van Chn, Yén Bii
10  POIl1 22°16'29.03°N 105°31°13.147E 4/2016  Ban Thi, Cho Don, Bc Kan

Hai muoi [dm moi khac nhau st dung trong cac
phan ting PCR-RAPD c¢6 do dai 9 - 10 nucleotide
thudc cic nhom BIO, OPA, OPN, OPO, S va UBC
ctia hang Bioneer.

2.2. Phuong phap nghién citu

2.2.1. Tdch chiét ADN tong sé6 va RAPD-PCR
ADN téng s6 dugc tach chiét ti mau la theo
phuong phap CTAB ctia Obara va Kako (Obara and
Kako, 1998) c6 mot s cai tién. Xac dinh nong do
va chét lugng ADN bang mdy quang phd Jenway -
Model 6715. Cdc mau ADN t6ng s6 dugc pha loang
v6i dém TE vo trung dén nong do 50 ng/ul d¢€ thuc
hién phan ting PCR.
2.2.2. Phuong phdp PCR va dién di san phdam PCR
Tong thé tich phan ting PCR 1a 15ul gém: 1,5pl

Buffer MgCl, 25mM; 0,5u1 ANTPs 10mM; 1,2ul
Taq ADN polymerase 5U/ul; 1,5ul Moéi 10uM; 2ul
ADN khuén néng d6 50 ng va 8,3ul nudc cat hai
lan kht ion.

Phin tng PCR dugc tién hanh trén mdy PCR
Mastercycler epgradient S theo chu trinh nhiét sau:
95°C trong 5 phut, 38 - 40 chu ky (94°C trong 1 pht,
33 - 35°C trong 1 phut 10 gidy, 72°C trong 1 phut 55
gidy); 72°C trong thoi gian 7 phut.

San phdm PCR dugc dién di trén gel agarose 1%
va dugc phét hién dudi tia UV bang phuong phap
nhudm ethidium bromide.

2.2.3. Xi' ly s6 liéu

S6 liéu thu thap dugc xu ly theo phuong phap

thong ké sinh hoc trén nén Excel 2014. Hé s6 PIC
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(Polymorphic Information Content - Thong tin da

hinh cta tiing moi) dugc tinh todn bang céch 4p

dung cong thiic cia Powell va cdng tac vién (1996):
PIC = 1 - 5f2

Trong dé: f, la tdn s6 xudt hién ctia alen thii i.

Hé s6 tuong dong di truyén va so do hinh ciy vé
moi quan hé di truyén gitia cic mau giong dugc thiét
lap theo phuong phdp UPGMA béng chuong trinh
NTSYSpc 2.2 ctia Rohlf (2002).

2.3. Thoi gian va dia diém nghién ctiu

Cac thi nghiém dugc thuc hién tai BO mon Ky
thuét Di truyén, Vién Di truyén Nong nghiép trong
nam 2016.

III. KET QUA VA THAO LUAN

3.1. Két qua phan tich da hinh ADN béng chi thi
RAPD

Két qua phan tich RAPD-PCR 10 mau giéng
Bét giac lién véi 25 moi thu duge 17 moéi da hinh
(Bang 2). V6i 170 phan ting PCR nhan 1én dugc
tong s6 816 bang ADN thu¢c 111 loai bing khac
nhau (trung binh 1a 6,5 loai bang/moi), trong do
c6 62 bang da hinh (55,86%) va 49 bang don hinh
(44,14%). S6 biang nhéan 1én &6 cac mdi cling rat khac
nhau. Ba moéi BIO27, OPA5 va OPN3 déu nhan 1én
s6 loai bang nhiéu nhét la 9 loai. M6i OPN12 nhan
1én s6 loai bang thdp nhat la 2 loai.

Bang 2. Thong ké s6 bang DNA thu dugc, hé s6 PIC ctia 10 mau giéng Bat gidc lién v6i 17 méi RAPD

TT Tén moi/  Tongsd bang Tongsoloai  S6bing SO bingdon | Tilébang Hé s& PIC
locus khuéch dai bang da hinh hinh da hinh (%) ;
1 BIO16 58 7 4 3 57,1 0,85
2 BIO24 37 8 8 0 100,0 0,80
3 BIO27 40 9 9 0 100,0 0,83
4 BIO28 34 7 7 0 100,0 0,79
5 OPA1 37 6 3 3 50,0 0,77
6 OPA2 77 8 2 6 25,0 0,87
7 OPA5 75 9 2 7 22,2 0,87
8 OPN3 79 9 3 6 33,3 0,88
9 OPN5 69 8 3 5 37,5 0,86
10 | OPN7 65 7 3 4 42,9 0,86
11 OPN10 52 6 2 4 33,3 0,82
12 OPN12 18 2 1 1 50,0 0,50
13 | OPO19 35 5 3 2 60,0 0,77
14 | OPO20 15 3 2 1 66,7 0,50
15 S208 33 4 2 2 50,0 0,73
16  S279 60 8 4 4 50,0 0,85
17 UBC701 32 5 4 1 80,0 0,75
Tong 816 111 62 49

TB/ti 1¢ (%) 48 6,5 55,86 44,14 56,35 0,78

Céc bang 6 kich thudce rat khac nhau dao dong
tu khoang 250 dén 2000 bp. Gia tri PIC cta 17 mdi
dao dong trong khoang 0,5 dén 0,88. Gid tri trung
binh ctia hé¢ s6 PIC ctia 10 mau gidng Bat gidc lién
nghién ctu 1a 0,78 phan anh cac bang ADN dugc
nhan 1én la kha da dang.

3.2. Két qua phan tich méi quan hé di truyén cua
10 mau giong Bat giac lién

Tu két qua xd ly s6 liéu thong ké sin phim
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RAPD-PCR theo phuong phap UPGMA sc do hinh
cay va ma tran hé s6 tuong déng vé méi quan hé di
truyén ctia 10 mau giong Bat giac lién dugc thiét lap
& bang 3 va hinh 1. Két qua phén tich cho thay, cac
mau trong loai Bat giac lién kha da dang, hé s6 tuong
dong di truyén cta 10 mau giéng Bét giac lién dao
dong trong khoang 0,57 dén 0,91. Trong d6 hé s6
tuong dong di truyén gitia hai mau PO3 va PO8 la
cao nhétla 0,91. Hé s6 tuong dong di truyén gitia hai
mau PO2 va PO7 la thdp nhét 1a 0,57.
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Bang 3. Hé s6 tuong dong di truyén gitia 10 mau Bét giac lién

PO1 PO2 PO3 PO5 PO6 PO7 PO8 PO9 PO10 PO11
PO1 1,00
PO2 0,64 1,00
PO3 0,65 0,66 1,00
PO5 0,66 0,78 0,67 1,00
PO6 0,58 0,83 0,76 0,70 1,00
PO7 0,74 0,57 0,73 0,59 0,69 1,00
PO8 0,67 0,62 0,91 0,65 0,73 0,77 1,00
PO9 0,60 0,65 0,67 0,76 0,72 0,65 0,73 1,00
PO10 0,58 0,60 0,60 0,74 0,64 0,60 0,65 0,82 1,00
POI11 0,66 0,62 0,72 0,62 0,70 0,69 0,73 0,70 0,68 1,00

O muc tuong dong di truyén khoang 0,67 c6
thé chia 10 mau nghién ctu thanh 2 nhém cach
biét di truyén.

Nhom 1 gébm céc mau gidéng: PO1, PO3, PO7,
PO8 va PO11 dugc chia thanh hai nhom phu,
nhém phuy 1.1 va nhém phu 1.2. Mau PO1 dugc
thu thép ti Vuon Qudc gia Ba Vi tach riéng thanh
nhém phu 1.1. B6n mau con lai thuéc nhém phu
1.2. Trong s6 d6 3 mau PO3, PO7 va PO8 déu thu
thap tt Vuon Qudc gia Ba Vi, con PO11 thu thép tu
Ban Thi, Bic Kan.

, Pol
s PO3
l,  POS
¢ PO7
10 PO11
——2  PO2
L——s  pos
4 POS5
e
. , : : ‘ : ‘ 2 POl
0.65 .68 0.72 I]:rﬁaqﬁcuﬂ’"sﬂ 0.83 0.87 091

Hinh 1. So d6 hinh c4y vé méi quan hé di truyén gitia
cdc mau giéng nghién cttu biang chi thi RAPD

Nhém 2 gébm cdc mau gidng: PO2, PO6, PO5,

PO9 va PO10 dugc chia thanh hai nhém phy, nhém

=
= i o — o0 o —

HE b e s W Lo o

phu 2.1 va nhém phu 2.2. Nhom phu 2.1 gdbm méau
giong PO2 thu thép ti Ban Thi, Ch¢ P6n, Bic Kan
va PO6 thu thap tit Vuon Quéc gia Ba Vi. Nhom
phu 2.2 gébm 3 mau giéng la PO5, PO9 va PO10.
Mau gidng PO5 dugc thu thap ti Vudn Qudc gia Ba
Vi, PO9 dugc thu thép tii Thanh Van, Quan Ba, Ha
Giang va PO10 dugc thu thap ti Van Chén, Yén Bai.

Nhu vay, két qua phan tich da dang di truyén dya
vao chi thi RAPD dé6i véi 10 mau Bat giac lién nghién
ctu cho théy khdc biét di truyén cac mau khong bi
anh hudng boi cac vung phéan bo. Su da dang vé cau
truc ctia loai Bat giac lién & Viét Nam khd cao (hé s6
tuong dong gitia cdc mau gidng trong loai thép) co
thé do su di thuc, chuyén vung dia Iy hodc do sinh
san thap. Chinh vi véy, viéc béo ton, chon tao giéng
va phat trién nguodn gen ciy thudc trong loai Bat gidc
lién 1a viéc lam can thiét.
3.3. Két qua xac dinh cac chi thi dac trung nhén
dang mot s6 ngudn gen Bat giac lién

Két qua phén tich da hinh ADN bédng 17 mo6i
RAPD véi 10 mau Bat gidc lién da thu dugc 6 bang
ca biét (bang chi xuat hién ¢ mdt mau duy nhat va
khong xuét hién & cac mau con lai d6i véi mot moi)
va 3 bing khuyét ca biét (bang khong xuit hién &
mot mau tai vi tri tuong ing c¢é bang cta cic mau
con lai) (Hinh 2, Bang 4).

—]
— ] ), T WM N T~ OO0 O v

Hinh 2. Két qué dién di san phdm RAPD-PCR ctia 10 mau nghién ctiu

OPAS

v6i moi S208 va OPAS5 (M: GenRuler™ 1kb DNA Ladder)
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Bang 4. Théng ké bang DNA ca biét ctia cdc mau gidéng v6i cac moi RAPD

. . Biéng ca biét
T Ten méi/ HMﬁulco. A , Kich thudc «,  Vitribang khuyét
locus bang cabiét = Co bang bing cd biét (bp) Bing khuyét " bist (bp)
1 BIO24 PO2 x 1000
2 BIO28 PO10 x 730
3 OPA2 PO11 x 1250
4 OPA5 PO11 x 1200
5 OPN5 PO9 x 300
[§ OPN7 PO2 x 400
7 OPN10 PO1 x 1800
8 S208 PO10 x 370
9 UBC701 PO1 x 500

Qua bang 4 va hinh 2 cho thay: M6i BIO24 xuét
hién 1 bang ca biét véi kich thudc khoang 1000 bp
& mau PO2. M6i BIO28 xuét hién 1 bang cé biét véi
kich thuéc khoang 730 bp & mau PO10. M6i OPA2
xudt hién bing khuyét ca biét véi kich thude 1.250
bp & PO11. M6i OPA5 xuét hién bang khuyét ca biét
v6i kich thude 1.200 bp & PO11. Mdi OPN5 xudt
hién 1 bang ca biét véi kich thudc khoang 300 bp &
mau PO9. M6i OPN7 xuét hién bang cd biét ¢6 kich
thudc khoang 400 bp 6 mau PO2. M6i OPN10 xuét
hién bang ca biét c6 kich thudc khoang 1800 bp &
mau PO1. Méi S208 xuét hién 1 bing ca biét v6i kich
thude khoang 370 bp & mau PO10. M6i UBC701
xudt hién bang khuyét ca biét c6 kich thudc khoang
500 bp & mau PO1. Két qua nghién ctiu cho thiy 9
trong s6 17 mdi thi nghiém c6 thé nhén biét chinh
xdc 5 mau nghién ctu la PO1, PO2, PO9, POI10 va
PO11. Két qua nay rdt c6 y nghia trong viéc nghién
ctiu tinh dung giéng phuc vu nhan nhanh, bao ton
va ki€m soat cay giong c6 chit lugng cao.

IV. KET LUAN VA DE NGHI

4.1. Két ludn

Céc mau gidng trong loai Bat giac lién thu thap
tai moOt s§ tinh mién nui phia Bic cta Viét Nam
khé da dang. Két qua phéan tich RAPD-PCR 10 mau
giong Bat giac lién v6i 25 moi thu duge 17 moéi da
hinh. Gia tri PIC ctia 17 mo6i dao dong trong khoang
0,5 dén 0,88. Gia tri trung binh ctia hé s6 PIC cta
10 mau giong Bat gidc lién nghién ctiu 1a 0,78 phan
anh cic bang ADN dugc nhan 1én la kha da dang.
Két qua phan tich cho thdy, hé s tuong dong di
truyén ctia 10 mau giong Bat gidc lién dao dong
trong khoang 0,57 dén 0,91. O miic tuong dong di
truyén khoang 0,67 c6 thé chia 10 mau nghién ctiu
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thanh 2 nhém cach biét di truyén. Két qua nghién
ctu cling chi ra 9 trong s6 17 mai thi nghiém c6 thé
nhén biét chinh xac 5 mau giéng la PO1, PO2, POY,
PO10 va PO11. Két qua nay rat cd y nghia trong viéc
xac dinh tinh dung giéng phuc vu cong tac chon tao
giong, nhan nhanh, bao ton va kiém soét cay giong
6 chdt lugng cao.

4.2. Dé nghi

Cén xdc dinh ham lugng hoat chat berberine
trong cac mau thu thip nham phuc vu cong tic bao
ton va phat trién cac loai dugc liéu quy.
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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.

Keywords: Diphtheria, Dysosma, RAPD, genetic diversity
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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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