TNU Journal of Science and Technology 227(14):113-120

TRANSFORMATION AND ASSESSMENT OF Melia azedarach L. LINES
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Received: 11/8/2022 Melia azedarach L. is a forest tree with many uses, in Vietnam it is
grown quite popularly. In this study, GA20 encoding for the enzyme

Revised: 14/9/2022 GAZ20-oxidase which plays an important role in GA biosynthesis in

Published: 15/9/2022 plant cells was transferred to the plant by vector GmPrP2:GA200x..

The results of checking the presence of the GA200x gene by PCR

KEYWORDS s_howeq that there were 15 lines carrying the gene. Transgene-carrying
sinus lines were evaluated for expression at the molecular level by

Assessment RT-PCR and also showed that the GA200x gene was active.
Melia azedarach L. Assessing the growth of transgenic lines after 8 weeks of age, lines
GA20 oxidase T16, T20 and T22 had an increase in height and number of nodes by
150 - 200% compared to the control. Anatomy of the 8th stem showed

Promoter that the density of xylem fibers and the number of cells on the xylem
Transgenic fibers of the transgenic lines were higher than that of the control lines,

and the cell wall thickness of the lines were similar. These results
demonstrate the role of the GmPrP2 promoter with the GA200x gene
on growth and biomass improvement in woody plants.
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Ngay nhan bai: 11/8/2022 Cay xoan ta la mét cay lam nghiép co nhiéu cong dung, & Viét Nam
cdy xoan dugc trong kha pho bién. Trong nghién ctu nay cau trdc

Ngay hoan thign: 14/5/2022 mang gen GA200x ma hoa cho enzyme GA20-oxidase déng vai tro

Ngay dang: 15/9/2022 quan trong trong qua trinh sinh tong hop GA & té bao thuc vat da

dugc chuyén vao cdy xoan ta bang vector GmPrP2:GA200x. Két qua

TU KHOA kiém tra sy c6 mat cua gen GA200x bang ky thuat PCR c6 15 dong
mang gen. Cac dong xoan mang gen chuyén duoc danh gia murc do

Danh gia biéu hién & cdp do phan tir bang ky thuat RT-PCR cho két qua gen
Chuyén gen GA20ox da hoat dong. Déanh gia sinh truong cac dong mang gen
GA20 oxidase chuyen sau 8 tuan tudi thi dong T16, T20 va T22 ¢o chiéu cao va sb

dbt tang 150 - 200% so v6i ddi chimg. Giai phau dbt than tht 8 cho

théy mat d6 s¢i xylem va s6 té bao trén soi xylem cua cac dong mang

Xoan ta gen chuyén déu cao hon dong ddi chimg, con do day thanh té bao cac
dong twong tu nhau. Nhitng két qua nay budc dau ching minh vai tro
ctia promoter GmPrP2 véi gen GA200x ddi voi qué trinh ting trudng
va cai thién sinh khi ¢ cay than gb.
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1. Gigi thiéu

Cay xoan ta (Melia azedarach L.) thudc ho Xoan (Meliaceae), thugc nhom cay gé nhd, doi
khi 1a cay gb 16n, c6 chiéu cao 15 - 20m, phan b6 & cac nuéc Pong A [1]. Cay xoan ta la loai co
nhicu tac dung nhu lam thudc trir sau sinh hoc, phan bén va lay gé [2], [3],... O Viét Nam, cay
xoan la loai cay ban dia dugc trong rong khép tir Bac dén Nam, 12 loai cay c6 sic chong chiu tét,
thich hop sinh truéng, phét trién trén nhiéu dia hinh khac nhau va mang lai gia tri kinh té.

Hién nay, mot s6 két qua nghién ciru tao giéng cc cdy 1am nghiép sinh truong nhanh bang k¥
thuat chuyén gen dé tang kha nang sinh tong hop chét diéu tiét sinh trudng gibberellin acid (GA)
da thu duoc mot sé két qua kha quan [4], [5]. GA 1a hop chat dang diterpenes tham gia vao qua
trinh sinh truong va phat trién cua cdy do tac dong dén qua trinh phan chia té bao nhu: nay mam,
ra hoa, kéo dai than... Gen mi hoa cho céc enzyme tham gia sinh tong hgp GA ndi sinh c6 réat
nhiéu dang khac nhau, enzyme GA20-oxidase dwoc mi hoa boi GA20 tham gia qua trinh sinh
tong hop GA trong té bao thuc vat. Cac nha khoa hoc da nghién ctru va cong bd mot sd cong
trinh chuyén gen ma héa cho GA20-oxidase thu dugc két qua chimg minh cho vai tro ting chiéu
cao than va ting sinh khdi & cdy Arabidopsis [6], ¢ cdy duong chuyén gen GA200x duoc diéu
khién boi promoter 35S, gb phat trién dic biét thé hién & khdi luong kho cua than ting gip bdn
lan so v6i d6i chimg [7]. Trong khi d6, sy biéu hién qua mirc gen ma héa enzyme Gibberellin 2-
oxidase (GA20x) lai din dén kiéu hinh lun, co quan sinh dudng nho & ciy Arabidopsis va
Jatropha [8]. Viéc tim kiém gen ma hoa lién quan dén con duong sinh téng hop GA va promoter
diéu khién phu hop 1a diéu kién can thiét. Trong nghién ciru nay, promoter GmPrP2 dic hiéu ¢ ré
dugc thiét ké dé didu khién hoat dong gen GA20, cdu tric duge chuyén vao cdy xoan ta nham tao
ra cac dong chuyén gen c6 su phat trién gd tbt, cay phat trién can dbi.

2. Vat li¢u va phuong phap nghién ciru
2.1. Vat ligu nghién cizu

Hat gidng xoan ta ding dé 1am vat li¢u chuyen gen, gen GA200x, Vector biéu hi¢n gen pBI121,
chung E. coli DH5a, ching Agrobacterium tumefaciens Cv58 dung trong chuyén gen. Cac hoa
chat lién quan tei thi nghiém do Phong Cong ngh¢ Te bao Thuc vat, Vién Cong nghé sinh hoc
cung cap.

2.2. Phwong phdap nghién ciru
2.2.1. Thiét ké vector

Trong nghién ctu nay, ching toi thiét ké cau tric vector GmPrP2:GA200x dua trén vector
pBli21. Promoter GmPrP2 trong ciu trac dugc phan lap tur cdy dau twong (Hinh 1). Tu vector nén
ban dau pB1121/GmPrP2:GUS:NOS, gen GUS duoc thay thé bai gen GA200x.

«- NOS-pro NeoR/Kar}— NOS-ter (1 NOS-ter —>

Hinh 1. So d6 cassette biéu hién GmPrP2:GA200x

GmPRP2

2.2.2. Phwong phdp chuyén gen thdng qua vi khudn Agrobacterium tumefaciens

Cau tric mang gen GA20o0x di thiét ké dwoc chuyén vao mo cay xoan ta thong qua
Agrobacterium theo phuong phép cua Bui Van Théng [9]. Poan than mam va l4 mam tién nudi
cdy 24 gio trén moi truong MS bo sung 1,0 mg/l BAP va 0,2 mg/l NAA dé lam vat ligu chuyén
gen. Poan than mam dwoc lay nhidm trong dung dich Agrobacterium da chuén bi ¢ trén trong 30
phut (lic nhe). Sau d6, mau duoc thim kho va cdy chuyén 1én moéi truong ddng nudi cdy MS bd
sung 200uM Acetosyringone, 1,0 mg/l BAP va 0,1 mg/l NAA, nudi trong budng tbi, & nhiét do

http://jst.tnu.edu.vn 114 Email: jst@tnu.edu.vn


http://jst.tnu.edu.vn/
mailto:jst@tnu.edu.vn

TNU Journal of Science and Technology 227(14):113-120

28°C trong 48 gio. Dong thoi ciing tién hanh cay 50 mau ddi ching khong lay nhiém vi khuan
Agrobacterium tumefaciens trén moi truong ddng nudi Cay Sau 48 gio ddng nudi cdy, cac mau
Xoan dugC rira qua nudc cat vo trung 2 lan, sau do chuyen sang rua bang nuéc cat vo trang co bo
sung Cefotaxime 500 mg/I trong 10 phat. Bat mau Ién gidy tham vé trung, thim khd va cay
chuyén sang méi truong tai sinh c6 bé sung khang sinh chon loc.

2.2.3. Kiém tra s c6 mat ciia gen chuyén bang phirong phdp PCR

Céc dong xoan ta sau khoang 4 tuan sinh truong ngoai nha ludi, sir dung phwong phap PCR
kiém tra su c6 mat caa gen chuyén véi cap moi dic hiéu GA200x-F (5’-CCCGGGATGGCCGT
AAGTTTCGTAACAA-3’) va GA200x-R (5’-GAGCTCTCACAGATCCTCTTCTGAGATGA-
3°) theo chu trinh nhiét 94°C/4 phat; 30 chu ky [94°C/40 giay; 56°C/40 giay; 72°C/1 phut] 72°C/7
phlt; gitt ¢ 4°C dé bao quan. St dung gel agarose 0,8% dé dién di kiém tra san pham cua phan
g PCR. Nhudm bang dung dich ethidium bromine, sau d6 quan sat dudi dén UV.

2.2.4. Phan tich su biéu hién ciia gen chuyén ¢ mirc phién ma bang ky thugt RT-PCR

RNA téng s6 tach tir ré ciia dong xoan ta chuyén gen dugc ding dé tong hop cDNA va thuc
hién phan tng RT-PCR Vi cac cap moi dic hieu GA200x-Frt (5’-GGCGATACTTTCATGGC
TCT-3%), GA200x-Rrt (5’-GAGCTCTCACAGATCCTCTTCT-3’), GADPH-F (5’-GGCTGTG
GGAAAGGTCTTGCC-3") va GADPH-R (5’-CTAGCTTCCTTCGCCAGCCTC-3").

2.2.5. Pdnh gid sinh truong cua cay xoan chuyén gen

Cay xoan ta chuyén gen duoc trong trong nha ludi, theo ddi va do chi tiéu sinh truéng vé
chiéu cao (cm), dém s6 dét/cay sau 8 tuan.

2.2.6. Phan tich gidi phau

D6t than thir 8 cua cac cdy xoan 2 thang tudi duoc dung dé giai phau va phan tich. Lat cat
ngang cua than dugc nhuom vaéi 0,05% toluidine blue O (trén) va 2% phloroglucinol/HCI (dudi)
& d6 phong dai 10x (a), thanh ngang tuong duong vai 5000 um va d6 phong dai 100x (b), thanh
ngang tuwong duong vai 500 pm.

2.2.7. Phan tich va xi Iy sé liéu

Str dung chuong trinh Excel 2016 dé tinh gid tri trung binh, do léch chuan (o) cho dir liéu dinh
luong. DUNng phuong phap giGi han sai khac nho nhat LSDoes danh gia su sai khac cac gia tri
trung binh [10]. C4c chi tiéu nhu chiéu cao cay, s dét, do day thanh té bao, sb luong té bao trén
mot soi xylem, d6 rong viing xylem da duoc phan tich thong ké trong nghién ctu.

3. Két qua va ban luan
3.1. Tao dong xoan ta chuyén gen

Trong nghién ctu nay, cau trdc mang gen chuyén GA20ox duoc diéu khién bai promoter
GmPrP2 di dugc dwa vao mau mo cay xoan ta théng qua vi khuan A. tumefaciens. Cac giai doan
ctia qua trinh chuyén gen dugc thé hién tom lugc & Hinh 2. Tir 750 mau ban dau, sau dong nudi
cay véi vi khuan A.tumefaciens mang vector dich, c6 331 mau cam ung tai sinh (twong ting
44,1%), thu dugc 213 chdi tai sinh va nudi cdy trén méi truong chon loc, 35 dong séng sét va
sinh truong trén moi trudng chon loc, ty 16 tao dong mang gen GA200x |a 4,67%, hiéu suét cu the
cua tung 16 thi nghiém thé hién chi tiét tai Bang 1. Hiéu suat chuyén gen nay thap hon so vai
cong bd trude day cua tac gia trén cay xoan ta [9], ¢d thé do su khac biét trong ciu triic casstte
chuyén gen.
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Hinh 2. Hinh dnh cdc giai dogn cia quéa trinh tzo dong xoan mang gen chuyén GA200x
(a). Vat liéu dé chuyén gen; (b). Pong nudi cdy than mam véi vi khuan A. tumefaciens, (c). Téi sinh choi;
(d), (e). Chon loc choi; (f). Cay xoan ta mang gen chuyén sink trudng moi truong tu nhién
Bang 1. Thong ké két qua va ti 1é tao dong xoan mang gen chuyén GA200x

Cau A rr $6 miu cam g tao chdi Chon loc choi

tric LOthi  of 5w ; . L xe X x
Z nghiém S6 lugng So choi tich S0 choéi song sot va ra re

chuyén

& X 1 250 97 58 9

2 b 2 250 118 72 11

£ < 3 250 116 83 15

09 Téngsé 750 331 213 35

e 1* 50 39 26 1

25 2¢ 50 43 32 32
©  Tong so 100 82 58 33

Ch thich: 1* va 2* cac choi dieoc nubi cdy trén méi trweong chon loc va khong chiza khang sinh

GA200x d3 duoc nghién ctru biéu hién trén ciy xoan ta dudi sy diéu khién cua promoter 35S,
cho thiy cac dong chuyén gen sinh truéng manh mé hon so v6i cac dong xoan ta khong chuyén
gen [4]. Su biéu hién StGA200x1 ¢ cay khoai tiy dudi sy diéu khién cua promoter 35S hoic
promoter dic hiéu ¢ 14 STLS1 cho thdy mirc do biéu hién mRNA cao hon so véi dong d6i ching,
déu thé hién sy sinh truong kéo dai dic trung gidng nhu cay duoc xir ly bang GA ngoai sinh [11].
O cay dau Ha Lan, GA dugc ching minh [a di chuyén tir ré dén than va tir than tro lai ré [12]. Do
do6, sy biéu hién dic hiéu cia GA200x dic hiéu ¢ ré cay xoan ta dugc dy doan s& tao ra cac dong
xoan ta sinh trudng, phat trién tét.

3.2. Kiém tra sw c6 mdt ciia gen chuyén GA200x

PCR la ky thuat dwoc sir dung pho bién trong sang loc cay chuyén gen vi n6 c6 tinh chinh xéac
cao, don gian va rat ngan thoi gian [13]. DNA tong s6 thu tir 14 xoan ta trong trong nha ludi duoc
dung 1am khudn trong phan tng PCR véi cap mdi dic hiéu. Két qua phan ung PCR, mau nao
Xuat hién bang DNA c6 kich thudc ~1,2 kp thi s& mang gen chuyén. Sau khi tién hanh phan ng
PCR véi cac dong xoan ta, két qua dién di kiém tra san pham duoc thé hién trén Hinh 3.
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() WT M T16 T20 T22 (+)

_ ~ 1’2 kb

Hinh 3. Hinh anh di¢n di kiém tra dong xoan ta trén gel agarose 0,8% (w/v). T16, 20, 22: cac dong xoan ta
chuyen cau trac GmPrP2::GA200x; (B): (+), (-). Doi ching duong va doi chimg am; (M). Thang DNA chudn

Két qua sang loc bang phén tich phén tir cho thdy trong 35 dong xoan ta c6 15 dong mang gen
chuyén GA200x. Cac dong xoan ta nay dugc st dung cho cac nghién ciru tiép theo.
3.3. Ddnh gid sw biéu hién cia gen chuyén ¢ mircc mMRNA

RE cua 03 trong s6 15 dong xoan ta mang ciu tric GmPrP2:GA200x dugc ding dé kiém tra
sw bicu hién ¢ mirc phién ma nham dénh gia bude dau hoat dong cua gen chuyén trong cac dong
cdy chuyén gen. Két qua phan tng RT-PCR & ré dugc thé hién trén Hinh 4.

GADPH GAZ200x

WT Ti6 T20 T22 M WT TI6 T20 T22

=312 bp

117

Hinh 4. Hinh dnk dién di san phdm RT-PCR cza gen chuyén GA200x trong cac dong xoan ta
GmPrP2:GA200x. (M). Thang DNA chudn 1 kb.

Gen GA200x c6 kich thude ~1,2 kp, vung ma hoa c6 kich thuse khoang 0,3 kb, két qua thi
nghiém kiém tra muc do hoat dong cua cau tric mang gen chuyén thé hién trén hinh 4 cho théy,
cac dong xoan ta T16, T20, T22 déu cho hinh anh véi bang dién di co kich thudc ding nhu dy
doan. Két qua nay chirng minh c4u triic mang gen chuyén GA200x dugc diéu khién bai promoter
GMPrP2 sau khi dua véo cy di hoat dong va biéu hién san pham.

3.4. Ddnh gid khd ndang sinh trwéng cua cac dong xoan ta mang gen GA200x

Tac dung sinh 1y cta gibberellin 1a tac dong 16n t61 sy sinh trudng theo chiéu dai cta than, su
kéo dai ciia 16ng. Gibberellin tic dong manh theo chiéu doc 1én pha gidn cua té bao, vi vay chiing
t6i danh gia qua trinh sinh truong vé chiéu cao va sé dbt cac dong xoan ta mang gen GA200x.
Dong xoan ta chuyén gen duoc trong trong nha ludi véi didu kién chiam soc va ché do dinh
dudng phd hop. Sau 8 tuan, tién hanh do chiéu cao cua céc dong cdy chuyén gen. Két qua thi
nghiém dugc thé hién ¢ Hinh 5.

40 4

a

35 2 X
—_— al
E 30 1 I
&2 I
o
g 20 4 ¢

2

S 15 T
B
5 10 A

5 -

0 . . , .

WT T16 T20 T22 WT

T22 T20 Ti6

Hinh 5. Biéu do chiéu cao cay va dnh dai dién cac dong chuyén gen
(Ghi cha: Gia trj thé hién la gid tri trung binh cza 3 lan nhdc lgi.
Ki t a, b, ¢ giiza cac cot sé liéu thé hién su sai khac ¢ mie ¥ nghia a=0,05)
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Két qua thé hién trén biéu db cho thiy, cac dong cay chuyén gen déu cé su phat trién vé chiéu
cao tot hon so vai cdy ddi ching. Dong T16 c6 chiéu cao dat gap doi (33,3 cm) so vai dong WT
(16,2 cm), dong cay chuyén gen c6 chiéu cao thap hon cac dong con lai T22 (23,55 cm) ciing dat
hon 1,5 1an so véi d6i ching. S6 dét duge dém tai thoi diém 8 tuan cho két qua cac dong chuyén
gen c6 s6 ddt 16n hon dong d6i ching. Két qua theo ddi dugc thé hién trén biéu d6 Hinh 6.

20

18 a

16 b

14 b
w 12 4
o 10 N
wi 8 4

6 -

4

2

o4

WT T16 T20 T22

Hinh 6. Biéu do so dot trén cay
(Ghi cha: Ki tir a, b, ¢ giiza cac cot s6 liéu thé hién si sai khac ¢ mice y nghia a=0,05)

Dong T16 cd s6 dot trung binh 12 17, gap gan 2 lan s dt cua dong d6i chang (trung binh
9,3), con dong T20 va T22 c¢6 s @6t trung binh lan luot 1a 13,67 va 13 gap 1,5 véi d6i chung.
Qua két qua quan sat s6 liéu vé chiéu cao va s dét cho thy viéc sir dung promoter GmPrP2
mang gen GA200x dé chuyén vao cly xoan ta gilp cho cay phat trién can doi khéng gap hién
tugng biéu hién qua mirc cua GA200x sir dung promoter 35S nhu cic nghién ciru trude do [6].

3.5. Pdnh gid khd nding phdt trién ciia xylem trén cac dong xoan ta mang gen GA200x

Theo Park va cong su (2015), su biéu hién cua gen ma héa GA200x bai promoter 35S & cay
duong s& thiic ddy sy hinh thanh gd (xylem) ciing nhu su kéo dai ciia té bao thuc vat [7]. Nghién
ctru cia chiing toi danh gia sy phat trién cua xylem & céc dong xoan ta mang gen ma héa GA200x
boi promoter GmPrP2 dic hiéu & ré bang cach giai phau dbt than cua cay 8 tuan tudi. Két qua thi
nghiém thé hién trén Hinh 7.

WT T16 T20 T22

Hinh 7. L&t cdt ngang cua dot than thi 8: a), thanh ngang tirong dwong véi 5000 um
va do phong dai 100x (b), thanh scale bar twong dwong véi 500 pm.
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Két qua thong ké vé do rong vang xylem, sb luong té bao trén soi xylem va d6 day thanh té
bao trong nghién ctru nay phu hop véi cong bé truée day khi biéu hién gen ma hda GA200x & cay
duong dudi sy diéu khién cua promoter 35S [7]. Két qua nay co thé do GA duoc sinh tong hop &
xylem dang m¢ rong, trong khi tlen chat tong hop GA phloem, sau d6 méi duoc van chuyén dén
xylem dé thac day sy hinh thanh gb [14].

,E 6000 - 35
a ©- 2
= 5000 b ab £ 30 2 2
E — c b
2 4000 ‘o 25 T
z s g c
g ¢ 88 2 L
5 3000 I 2
:n @ 5 15
& 20 £ 10
«© o
2 1000 ] 5
)
0 v 0
WT T16 T20 T22 WT T16 T20 T22
25 ab a
. - b = ab
£ ; 1
=20
o
-0
o
w 15
-
=
5
‘8 10
]
&
T 5
<O
[~]
0
WT T16 T20 T22

Hinh 8. Biéu do thé hién do réng vang xylem, so luong té bao trén mgt i xylem va dg day thanh té bao
¢ dot than thiz 8 (Ki tir @, b, ¢ gidra cac ¢t so ligu the hién si sai khac ¢ mize y nghia 0=0,05)

Két qua thi nghiém thé hién trén biéu @6 Hinh 8 cho thiy do rong ving xylem cia cac cay
mang gen chuyén déu rong hon cay dbi chimg. Do rong ving xylem cao nhat quan st thiy ¢
dong T22, sau do la dong T20 va T16. Két qua nay ciing twong ddng véi cac nghién ciru trude do
do san pham cua GA200x tac dong dén su biét hoa thir cip xylem lam cho cac cay mang gen
chuyen c6 vung xylem I6n hon [15].

Déi voi chi tiéu sb luong té bao trén mot soi xylem ciing cho két qua tuong ty cao nhét & dong
T22, sau d6 1a dong T20 va T16, tat ca cac dong thi nghiém déu cho két qua cao hon so véi ddi
chtng 1a cdy WT. Nhin vao muc do thé hién su sai khac ta thdy c6 su khac biét rd rét gitra cac
dong chuyén gen voi dong dbi chiing. Cac dong cdy chuyén gen cd chiéu cao phéat trién tét hon
thi do rong ving xylem va sé luong té bao trén mot soi xylem thap hon (cu thé thir tu chiéu cao
1a T16, T20, T22 con thu tu do rong ving xylem va sé lwong té bao trén mot soi xylem 1a T22,
T20, T16). Vé chi tiéu do day thanh té bao thi khdng c6 su khac biét nhiéu giita cac dong xoan ta
Chuyén gen va dong cdy dbi chiing, su khac biét gita cac dong nay déu khong ¢ y nghia vé mit
théng ké. Tur két qua thi nghiém thay rang cac dong mang gen chuyén co hé soi xylem phat trién
hon dong ddi ching ca vé mat do va sé luong té bao trong mot soi va van dam bao su phét trién
d6 day thanh té bao twong dwong dong di chimng.

4. Két luan

Céu triic GmPrP2::GA200x dugc chuyén vao doan than cay xoan ta 2 tuan tudi théng qua vi
khuan A. tumefacien. Ty 1¢ tao dong chuyen gen trung binh dat 4,67%. Bang phan tich PCR voi
cap mdi dic hiéu, c6 15 dong cdy chuyén gen trong sb 35 .dong trén mo6i trudong chon loc mang
cau tric chira gen chuyén GmPrP2::GA200x. Gen chuyén dudi sy diéu khién cua promoter
GmPrP2 da dugc chirng minh hoat dong thong qua phén tich RT-PCR. Céac dong xoan mang gen
chuyén duoc mang trong trong nha ludi va danh gia sinh truéng. Sau 8 tuan theo ddi, két qua cho
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thiy tat ca cac dong mang gen chuyen déu co chleu cao cdy tot hon so v6i dbi ching. Dac biét,
dong T16 c6 chiéu cao gip doi cay dbi ching; s6 d6t than ciing tuong (ng Vi két qua chiéu cao
cay. Giai phau d6t than thir 8 sau 8 tuan tudi de danh gié su phét trién cua hé soi xylem trong té
bao thu dwgc cac dong mang gen chuyén cd sb mat do xylem trong té bao va sb lugng té bao
trong maot soi xylem déu cao hon han so voi dong di ching, trong khi d6 d6 day thanh té bao
gitta cac dong thi nghiém va ddi chimg nhu nhau, tir d6 c6 thé két luan cac dong mang gen
chuyén sinh truong phét trién tét hon so voi dong dbi chimng.
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