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cua té bao. Vi vay, viéc tang cuong biéu hién gen ZmLeal4A nham
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1. Giéi thiéu

Protein LEA 1a mot nhom Ién, rat da dang va c6 chirc ning bao vé thanh té bao thuc vat trong
diéu kién mat nuéc. Khi cay gap diéu kién cuc doan nhu han, lanh, man, da phat hién thay
protein nay duoc dy trir mot luong I6n trong hat va cac co quan sinh truong [1], [2]. Nghién ctu
dic diém cau trdc protein LEA va tinh chat biéu hién cho thay vai trd quan trong cua protein nay
lién quan dén tinh chiu han cua cdy [3]. Nghién ciru trén cdy dau va lGa chuyén cac gen LEA di
duoc thyuc hién nham nang cao tinh chdng chiu han cho cac @i tuong nay [1], [4].

Cay ngb la mét trong nhitng cay lwong thuc quan trong, duoc sur dung rong réi trong nghién
ctru di truyén va sinh hoc co ban. Ho gen LEA dugc dy doan gdm 32 gen trong hé gen ngd va bao
gom 9 nhom: LEAL, LEA2, LEA3, LEA4, LEAS, LEAG, SMP, Dehydrin va AtM. Nam 2016, Li va
Cao da thyc hién nghién ctru phan tich, so sanh vé su phién ma cua ho gen LEA & ngd, tir d6, xac
dinh duogc 32 gen LEA ¢ cay trong ndy. O mdi nhém, trinh tu gen va domain chinh trong cac gen
LEA c6 tinh bao toan cao. Theo d6, trén 10 nhiém sic thé (NST) c6 su phan bé toan bo 32 gen
nhung khong dong déu gitra cac nhiém sic thé. Co 7 gen LEA trén NST s6 8, 6 gen LEA trén
NST sé 1, 5 gen trén NST s6 6, 4 gen trén NST s6 3, trén NST s6 2 va 4 déu ¢ 1 gen LEA. Tam
gen LEA nita nam trén cac NST 5, 7, 9 va 10. Gen Leal4A nam trong s céc protein LEA nhém
5C va la protein c6 chirc ndng giup tang chdng chiu cua te bao [5]. VI vay, viéc tang cuong biéu
hién gen ZmLeal4A cho cly ngd chuyén gen htra hen vé viéc tao gidng ngd ¢ kha niang chdng
chiu trong san xuat. Trong nghién ctu trude, gen ZmLeald4A dugc phan 18p tir dong ngd dia
phuong Té vang, la giong ngo co kha néng chiu han. Gen c6 kich thugc vung CDS la 456 bp va
duoc thiét ké nam trong cau trdc co sy diéu khién gen bing promoter 35S [6]. Céu trac nay da
dugc kiém tra sy biéu hién trén cay thudc 1a chuyén gen va khing dinh hoat dong tét trén cay
thuée 14 [7].

Trong cong bd nay, ching t6i nghién ctru danh gia ciy ngd chuyén gen ZmLeal4A théng qua
Agrobacterium tumefaciens tir thé hé TO dén T2 bing cac ky thuat PCR, RT-PCR va lai
Southern, lai Western nham kiém tra sy 6n dinh cua gen chuyén va sy phién ma, dich ma cua gen
ZmLealdA & cay ngd chuyén gen.

2. Phuwong phap nghién ciru
2.1. Vat ligu

Dong ngd K7 chuyén gen duoc tao ra tir cac thi nghiém chuyén gen thdng qua A. tumefaciens
vao phdi non ngb theo Frame va cong su 2006 [8] duogc thuc hién tai Phong Pa dang sinh hoc hé
gen, Vién Nghién ctru hé gen.

Cau trdc chira gen ZmLeal4A tir ving RB dén LB trén Ti plasmid pCAMBIA1300 dugc mo
ta ¢ hinh 1.

Hindlll Neol Noti

537bp
1 2

|3 Hyg Pro 355 Pro35s ZmlealdA  cMyc | 355

3

~1240bp

Hinh 1. So d6 cau trdc tir LB dén RB vector pPCAM/35S-ZmLEA14A
cau tric gen dich [CaMV35S promoter + ZmLeal4A+ cmyc + 35S terminator]
Ghi chi méi si dung trong nghién cizu nay:
1: 35Spromoter F: mdi trén viing promoter 35S
2: ZmLeal4A Ncol F: mdi trén gen dich ZmLeal4A chia diém cit caa RE Ncol
3: cMyc KDEL R: méi trén ving gen dich chira dudi peptide cMyc
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2.2. Phwong phap

DNA tong sé tir 1a ngd duoc tach sir dung hda chat CTAB theo phuong phéap cua Doyle va
Doyle nam 1990 [9]. RNA tong sd duoc tach chiét tir mau 14 ngd st dung TRI Reagent
(Invitrogen) theo hudng dan caa nha san xuat. Mau RNA tinh sach duoc sir dung cho phan ¢ng
t6ng hop cDNA theo huéng dan cua bo kit First-Strand cDNA Synthesis Kit for Real - Time
PCR (hang Affymetrix). The tlch phan ng PCR 25 uL bao gdm 1ul cia 20 mM DNA/CDNA
tong s6; 1pl cua 10 uM mdi méi; 12,5 pl DreamTaq master mix (2X); 10,5 ul H,O. Chu trinh
phan ung trén may PCR nhu sau: 95°C - 3 phit; 30 chu ky: 95°C - 45 gidy, 58°C - 45 giay, 72°C
- 1 phat; 72°C - 5 pht; 4°C. Cac cip moi s dung cho PCR duwoc md ta ¢ hinh 1, cap
35Spromoter F va cMycKDEL R nhan doan c6 kich thudc 659 bp va cap moi ZmLealdA Ncol F
va cMycKDEL R nhan doan c6 kich thudc 537 bp.

Lai Southern dugc tién hanh nhu sau: Khoang 5ug DNA tong sé duoc xir ly véi enzyme gidi
han HindlIl. San pham cat giéi han duoc dién di trén gel agrose 1% & hiéu dién thé 50V trong vong
3 gio. Ban gel sau d6 dwoc xtr ly va chuyén Ién mang tham theo quy trinh cia hing Amersham.
DNA duoc ¢b dinh trén mang bang tia UV. Dau do duoc tong hop dya trén trinh tr ving tir giita
gen ZMLEA14A dén 35S-terminator kich thudc 588bp. Cac bude danh dau dau do, lai DNA, rua,
hién mau duoc thuc hién theo quy trinh huéng dan cua nha san xuat trong bo kit DIG high prime
DNA Labeling and Detection Starter kit I (Roche). Tin hiéu hién mau trén mang dwoc ghi lai bang
méy chyp hinh. Hinh anh mang sau hién mau duoc phan tich bang phan mém ImageJ.

Vigc tach chiét protein tong s6 sir dung 100ul dém chiét 1X SDS - PAGE va nghién mau 14
thanh dich dong thé sau d6 bién tinh dich chiét & 95°C trong 10 phut. Ly tam 13000v/p trong 15
phut va thu dich trong. Sau khi chay dién di protein tong sb trén gel SDS-PAGE, tién hanh
chuyén protein tir gel sang mang nitrocellulose bang bo chuyén mang (Bio-Rad) ¢ 100V, 150 mA
trong 1 gio. Block mang trong 20 ml Blocking buffer. Rira mang véi 20 ml TBST 3 lan. U mang
khéng thé khang cMyc da dugc hoa lodng vai ti 1é thich hop trong 10 ml Dilution buffer trong 3 gid
& nhiét ¢ phong. Rira mang véi 20 ml TBST 3 lan. U mang véi khang thé thir cap gan alkaline
phosphotase dugc hoa loang 1:10.000 trong 10 mL Dilution buffer trong 2 gio' ¢ nhiét do phong.
Tiép tuc ria mang véi 20 ml TBS trong 5 phdt. Lic déu dung dich 1-step NBT/BCIP va b sung 10
ml 1én mang. U trong 5 - 15 phat dén khi hién mau. Rira mang véi nudc trong 10 phdt, 1am khd
mang bang gidy thim. Kiém tra sy biéu hién bang protein hién thi truc tiép trén mang.

3. Két qua va ban luan
3.1. Pdnh gid sw c6 mgt gen chuyén ¢ cay ngd TO chuyén gen

Sau qué trinh bién nap, da tai sinh va Iya chon dugc 79 cay ngd TO (Hinh 2). Cay TO sinh
truong phét trién binh thuong dugc ldy mau 14 dé thch DNA téng s6 nham danh gia sy ¢6 mit cua
gen ZmLEA14A bang PCR véi cap mdi 35Spromoter F-cMycKDEL R (kich thugc san pham
nhan I&n: 659 bp), cap mdi 1a dac hiéu véi doan gen dich trong ciu tric 35S-ZmLEA14A. Trong
ba cdy TO duong tinh v&i gen dich la L2 (duong chay 29 hinh 3), L3 (duong chay 39 hinh 3) va
L4 (duong chay 96 hinh 3), chi cdy L3 véi kiéu hinh binh thuong, ¢é cd, bap tu thu cho hat T1,
do vay céc cay T1 thugc dong nay duoc tiép tuc danh gia.

3.2. Ddnh gid sw duy tri én dinh ciia gen chuyén ¢ cay ngd T1

Cay ngd TO chuyén gen thudng gip khé khin trong viéc tu thu phin dé c6 hat, tuy nhién cay

L3 da ty thu va thu duoc 17 hat, toan b 17 cay T1 tir dong nay duogc sang loc bang cach nhan

gen dich v6i cap moi 35S promoterF - cMycKDELR (kich thudc san pham nhéan Ién: 659 bp)
trong phan tng PCR. Két qua c6 12 cay duong tinh (Hinh 4).
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Hinh 2. Chuyén gen ZmLEAI4A théng qua vi khudn A. tumefaciens.
(A): Phoi ngd sau lay nhidm dat trén moéi trudng dong nudi cdy. Hinh (B): Phoi ngd phat trién trén moi
trudng phuc hoi. Hinh (C): M6 seo hinh thanh trén méi truong chon loc. Hinh (D): Cac chdi phat sinh tir
mo seo trén méi truong tai sinh. Hinh (E): Than va 14 tai sinh. Hinh (F): Tai sinh thanh ciy hoan chinh.
Hinh (G): Cay chuyén gen trong trong nha luéi.

M (+) () S 26 27 28 29 30 31 32 33 34 35 36

(*) () 37 38 39 40 41 42 43 45 46 47

M (+) () 84 85 86 87 88 89 00 91 92 93 o4 05 96 97

_ Hinh 3. PCR nhdn gen dich ZmLEA14A ¢ cay TO
Ghi chi: M: thang chudn DNA 1 kb; +: doi chimg dwong véi khuon la plasmid pCAM/35S-ZmMLEAL4A,; -:
doi chitng blank (nudc); c&c giéng con lgi: san pham PCR tir DNA cua cay ngd chuyén gen

M + - 134 132 133 L34 135 136 L37 138 139 L340 LM L2 1313 M + - 1344 L35 1316 L3A7

Hinh 4. PCR nhan gen ZmLEA14A ¢ céy T1
Ghi chi: M: thang chudn DNA 1 kb; +: déi chiing dirong véi khuon 1a plasmid pCAM/35S-ZmLEAL4A,;
-: ddi chitng blank (muréc); cac giéng con lgi: san phdm PCR tir DNA cua cly ngd chuyén gen

K§ thuat lai Southern duoc tién hanh dé khang dinh thém vé su duy tri cua gen trong cay. Voi
luong 5ug DNA tong so tinh sach tir 3 mau T1 (L3.2,L38,L39) val mau T2 (L3.2.5), DNA
tong sé duoc cat vsi enzyme Hindlll, enzyme Cat & 2 dau cua cau trac biéu hién cho kich thuéc
doan la 1240 bp, probe N dai 588 bp la doan nam trong vuing tir gitta gen ZMLEA14A dén 35S-
terminator (Hinh 5). Ket qua lai cho thiy c6 su hién dién ciia gen chuyén trén cac cay chuyén gen
T1va T2 (Hinh 5 giéng N1 dén N4).
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Plasmid N
N1 N2 N3 N4 20 40 80 120 160 pg \@lulHindm (51) (1288) HindIII‘
ve | 355 promoter h:?»\ ZmLEAT4A NN r\| 355 ter |m
3kb —
Hinh 5. Lai Southern blot trén cé4c cay chuyén
2kb — gen ZmLEAL14A

Ghi chd: N1: mdu T1 L3.2; N2: m4u T1 L3.8;
N3: mdu T1 L3.9; N4: mdu T2 L3.2.5;

20, 40, 80, 120, 160 pg cua plasmid chira cau
tric 35S-ZmLEA14A cat vai Hindll1

1.5kb —

1kb —

3.3. Pdnh gid sw duy tri va biéu hién gen ZmLEA14A ¢ cay ngd T2 chuyén gen

Céc cay T2 ciing dugc sang loc bang PCR véi gen dich cho thiy van duy tri gen chuyén & mot
s6 dong nay nhu L3.2, L3.8, 13.9 Hinh 6A va nhitng dong khac (két qua khdng trinh bay). Tiép
tuc danh gia su biéu hién ciia gen ZMLEA14A & mirc do phién ma bang ky thuat RT-PCR dbi véi
cay chuyén gen thé h¢ T2 bao gom 9 cay: L3.2.1, L3.2.5, L3.2.12 (nguon T1 L3.2); L3.9.4,
L.3.9.5, L3.9.10 (ngudn T1 L3.9) va L3.17.3, L3.17.7, L3.17.14 (ngudn T1 L3.17). St dung cip
mdi khuéch dai doan trinh tw ma hoa cia gen dich 12 ZmMLEA14ANcolF — cMycKDEL R ¢ kich
thudc 1a 537 bp, cap mdi hoan toan dic hiéu voi doan gen dich trong cau tric 35S-ZmLEA14A
(Hinh 6B). Céc két qua nay thé hién gen ZMLEA14A da duoc phién méa trén cac cay T2 nay.

M + - 1 2 3 4 5 6 7 8 9 10 1" 12 13

B U L

Et ot 5 e 5031 um

B

Hinh 6. Kiém tra duy tri gen ZmLEA14A bang PCR (A)
va sy phién ma cua gen ZmLEA14A bang RT-PCR ¢ cay T2 (B)

Mot sb cay thé hé T2 PCR duong tinh voi gen dich tir ngudn T1 L3.9, L3.15 va L3.16 cing
Vi cay khong chuyén gen WT dugc cho nay mam hat. Khi cay ngd dat 3 14 duoc xi ly han trong
phong thi nghiém. Sau 2 ngay, cay wildtype va cay chuyén gen ZmLEA14A déu c6 dau hiéu mat
nuéc. Mau 14 dugc thu dé tach protein va tién hanh lai Western Blot véi khang thé khang cMyc,
vi doan gen ZMLEA14A trong ciu trac duoc thiét ké co gén peptide cMyc, dé kiém tra su biéu
hién cua gen ZMLEA14A trong cay chuyén gen ¢ mirc do protein. Két qua lai Western thé hién,
gen ZmLEA14A dugc chuyén vao trong ciy ngd di dugc dich ma thanh protein trong ca hai diéu
Kién binh thuong va han (Hinh 7). Diéu nay hoan toan phl hop véi cau truc da thiét ké 1a gen
dugc diéu khién bang promoter co dinh 35S. Nhu vay, cdy ngd T2 chuyén gen da co sy biéu hién
cua gen ZmLEA14A ¢ muc protein.
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Céy WT Ngudn L3.9 Ngudn L3.15 Ngudn L3.16 ﬁV W Nguan 3.9 N‘uan 13.15 N‘ua“ 13.16
4 N D N D N D N D
kDa a M (4 D N D N D N b}
75,0 63,0 -
63,0
48,0 S
48,0
-
35,0 35,0 ; Y
pa- LA e I
20,0 i 250 H W — — L "‘.
17,0 : ‘ . ‘ ~
- 200—

Hinh 7. Két qua lai Western Blot danh gid su biéu hién cia protein ZmLEA14A trong cay chuyén gen
M: Marker protein, (+): protein chuan khac c0 trinh tu peptide cMyc duoc biéu hi¢n trong vi khuan,
N: cly o diéu kién binh thuong; D: cdy ¢ diéu kién han

Nhu véy, viéc chuyén gen ZmLEA14A vao dong ngd nén K7 di thuc su 6n dinh nén di duy tri
va biéu hién gen chuyén dén thé hé T2. Trén thé gioi da c6 nhiéu nghién cau chuyén gen thudc
ho Lea nham ting cuong tinh chdng chiu cho cay trong nhu CaLEAG cua 6t [10], AtLEAL4A cua
Arabidopsis [11], IbLEA14A ¢ khoai lang [12], SILEA14A cta ké duoi cao [13]. Trong cac
nghién ciu vé chirc ning cua nhom protein nay, viée ting muac biéu hién cua protein CaLEAG
phan 1ap tir 6t co thé cai thién mirc d6 chiu han va man caa cdy thudc 1a chuyén gen. Bén canh
d6, tang mirc do biéu hién cia mot sé gen LEA nhom 5 khac nhu IbLEAL4A va SiLEA14A ciing
da cai thién mue do lignin hoa, tang ham lugng proline va dudng hoa tan trong mé seo khoai lang
(Ipomoea batatas), cay Arabidopsis va ké du6i cao (Setaria italica) dugc chuyén cac gen nay. O
Viét Nam, viéc chuyén mot sé gen chdng chiu vao ngd da duoc tién hanh nhu gen modiCSpB
[14], mtID [15], cuing Vi viéc chuyén gen ZmLEA14A trong nghién ctru nay da dong gop thém
cho nhitng nghién ciru nham tao cdy ngd chuyén gen. Nhiing két qua nay thuc su c¢é y nghia
trong nghién ctru g dung d¢ lai tao cay ngd chiu han ¢ Viét Nam.

4. Két luan

Cay ngd chuyén gen ZmLEA14A trén dong nén K7, gen trong cau trdc 35S-ZmLEA14A da duy
tri 6n dinh gen chuyén tir thé hé TO dén T2, su biéu hién gen duoc ching minh qua RT-PCR va
lai Western cho thiy gen biéu hién & ca mac phién ma va dich ma. Céac cdy chuyén gen
ZmLEA14A s& duoc sir dung cho céc nghién ciru tiép theo nham tao dong ngd chiu han.
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