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TOM TAT

Nhan t6 phién md NAC 1a mot ho protein c6 chirc nang rit da dang, giir vai tro quan trong trong
viéc diéu hoa sy sinh truong va phat trién cua thuc vat, diéu chinh noi tiét to va phan Umg voi
nhitng ap luc khac nhau,... va dong vai trd quan trong trong con duong khang lai cac nhén t bat
lgi phi sinh hoc. Trong nghién clru nay, ching t6i da khuéch dai, tach dong va xac dinh trinh tu
nucleotide ciia gen ZMNACL tir DNA hé gen cta bdn gidng ngd Viét Nam (LVN4, VX, HNSS,
QB). Gen ZMNAC1 cua giébng LVN4 va VX ¢6 kich thuéc 1035 bp, cta gidng HN88 va QB ¢o
kich thudc 1041 bp, viing ma hoa cua céc trinh tu gen ZMNAC1 ¢6 939 bp mé hoé 312 amino acid.
Trinh tu amino acid cia protein suy dién NAC1 & cac gidng ngd nghién ciru c6 su sai khac & mot
s6 amino acid. Sy khac biét trong trinh tur gen ZMNAC1 va trinh t amino acid suy dién 13 co s¢ dé
tiép tuc nghién ctru mdi lién quan gitta sy thay ddi trong cau truc gen ZMNAC1 véi dic tinh chiu

han ¢ cay ngo.

T khoa: chiu han, gen ZmNACI, protein NACI, ngo, nhdn téphién ma

MO DAU

Cac stress phi sinh hoc nhu han han, ¢ man
cao va sbc nhiét di kim him sy sinh trudng,
phat trién va lam giam ning suit cia ciy
trong. C6 hai xu huéng tim kiém méi lién
quan gitta gen va san pham cua gen véi dic
tinh chong chiu cua cay trong dbi voi cac yéu
t6 bt loi phi sinh hoc tir ngoai canh, d6 1a: (i)
gen ma san pham cua nd lién quan truc tiép
dén tinh chiu han, chiu nhiét, chiu mén va (ii)
gen tong hop san pham protein c6 vai trd diéu
khién qua trinh phién ma cia cic gen chuc
nang. Nhan t6 phién md NAC (bat ngudn tir
ba chit NAM-no apical meristem, ATAF-
Arabidopsis transcription activation factor,
CUC-cup-shaped cotyledon) khong chi co
chtrc ning quan trong trong su phat trién cia
thuc vat ma con trong sy phan ung voi cac
stress phi sinh hoc va phan tng véi nhirng tac
dong khac nhau tr ngoai canh [3, 5, 6].
Protein NAC da dugc chirng minh cé lién
quan dén tinh chéng chiu stress phi sinh hoc
[7]. Protein NAC c6 vai trd quan trong trong
phan Umg voi céc stress tr ngoai canh, tang
cuong kha ning chng chiu cac yéu té bt loi
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sinh hoc va phi sinh hoc [5]. Gen ZMNAC ¢
cay ngb dugc cam trng manh mé boi nhiét do
thip, d6 min cao, kho han va ABA [6]. Cac
nghién ctru vai tro cia gen NAC con xem xét
& khia canh nhan va truyén tin hiéu cac yéu to
moi truong dé thuc hién chirc nang hoat hoa
qua trinh phién ma [2] va co thé duoc ung
dung nham cai thién tinh chiu han cua thuc
vat va ciy ngd bang k¥ thuat chuyén gen [6,
7]. Cac thao luan vé muc tiéu sir dung céac
protein NAC trong chién luoc cai tién giéng
cay trdng thdng qua sy can thiép cua cong
nghé sinh hoc dang 1a van d& mang tinh thoi
su [8]. Hién nay da phan lap dugc 7 gen NAC
tr ngd. Trong nghién clru nay chung t6i trinh
bay ddc diém trinh tu gen ZMNAC1 phan lap
tir bén gidng ngd Viét Nam v6i muc tiéu tao
nguyén lidu phuc vu chuyén gen nhim cai
thi€n kha nang chiu han cua cay ngo.

VAT LIEU, PHUONG PHAP NGHIEN CUU
Vit liéu

Hat cia bon gidng ngd: LVN4, VX, HNB8S,
QB, trong do hal giong LVN4, VX- chiu han
t6t va hai gidng HN88, QB- chiu han kém
(dugc danh gia bing phuong phap gy han
nhan tao theo Lé Tran Binh va cs, 1998) [1].
Trong d6, gidng VX (Vi Xuyén-Ha Giang) va
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gidng QB (Quang Binh-Ha Giang) 12 2 miu
gidng dia phuong thu thip tai Ha Giang;
gidng HN88 do Céng ty gidng cay trong TW1
nhap ndi va tuyén chon; giéng LVN4 do Vién
nghién cuu ngd lai tao.

Phwong phap

Gieo hat cta cac glong ngo ¢ trén va thu nhan
14 non 5 ngay tudi dé tach chiét DNA tong sd
bang dung dich dém: 2% CTAB, 100mM Tris
HCI, 1,4M NaCl, 20mM EDTA, 2% PVP,
0,01% 2-mercaptoethanol. Gen ZmNAC1
duge khuéch dai béng PCR voi cap mdi:
NACZm-F
(5’GGGATCCATGGGTCTGCCGATGAGGA3’)

NACZm-R
(5GAGCTCTCAGAACTGTCCCAACCCG3’)

dugce thiét ké dua trén trinh tu gen dugc cong
b trén GenBank c6 mé s6 EU810024 [4].

Thanh phin phan ung PCR nhan gen
ZmNAC1 trong thé tich 25ul, gom: 12,5l
GoTag® Green Master Mix 2X; 1,0ul
NACZm-F  (10pM/ul), 1,0 NACZm-R
(10pM/pl); 1,0ul DNA téng sb; 9,5u1 H,0.
Tach dong gen duoc thuc hién theo phuong
phap cia Sambrook va Russell (2001) [9].
Trinh ty gen ZMNAC1 dugc xac dinh trén
thiét bi giai trinh ty nucleotide ty dong ABI
PRISM@3100 Genetic Analyzer (Applied
Biosystem) tai Vién cong nghé sinh hoc. Phan
tich cac trinh tu nucleotide va trinh tu amino

acid bang phan mém Blast, BioEdit va

DNAstar.

KET QUA VA THAO LUAN

Téch dong va xac dinh trinh tu nucleotide
cua gen ZMNACL tir hé gen ciy ngo

L4 ngd non duoc st dung dé tach chiét DNA
tong sd. Kiém tra ham luong va chit lugng
DNA cho thdy DNA tong s tach chiét duoc
¢6 ham lugng va d¢ tinh sach dam bao yéu
ciu. St dung DNA tong s6 dé nhan gen
ZmNAC1 bang phan Gmg PCR véi cap moi
dic hiéu NACZm-FINACZm-R, két qua thu
dugc doan DNA co6 kich thudc udc tinh
khoang 1,1kb (Hinh 1A). San phim PCR
dugc 1am sach bang ky thuat thoi gel theo
huéng dan trén KIT GeneJET Gel Extraction
ctia hang Thermo va dugc gan vao vector tach
dong pBT. Vector tai to hop mang gen
ZmNAC1 dugc bién nap vao vi khuan E.coli
DH50 va dugc kiém tra gen ZMNACI ¢6 mit
trong cic dong khuan lac bang colony-PCR
truc tiép tr khuén lac véi cdp moi M13. Két
qua cho thiy cac dong khuén lac déu cho két
qua duong tinh véi phan ing PCR va kich
thuéc doan DNA duoc nhan ban c6 kich
thuéc khoang 1,3kb ding voi tinh toan ly
thuyét (Hinh 1B). Cac dong khuan lac sau
khi dugc chon loc bang phuong phap PCR
truc tiép tir khuan lac, duogc nudi trong moi
truong LB 16ng dé tach chiét plasmid phuc vu
giai trinh tu gen.

1,0kb—»

<+1,3kb

1,0kb

A B

Hinh 1. A: Hinh anh dién di san pham PCR nhén gen ZmNACI
M: Thang DNA 1kb; 1, 2, 3,4: Poan gen ZmNACI dwoc nhén ban tir DNA hé gen ciia bon mdu ngé LVN4,
VX, HN88, QB.
B: Hinh dnh dién di san phiam colony-PCR chon dong vi khudn tdi t6 hop
M: Thang DNA 1kb (Hang Guangzhou Geneshun Biotech); 1- 2: San pham colony-PCR chon dong tir
khudn lac chita vector tdi t6 hop mang trinh tw gen NACI phdn ldp tir giong LVN4; 3-4: VX; 5-6: HN8S;
7-8: QB.
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(ACF33136: md s6 ciia trinh tw amino acid ciia protein NACI tir gen ZmNACI c6 ma sé6 EUS810024 trén
GenBank; Pr-HN88, Pr-LVN4, Pr-QB, Pr-VX: Trinh tiw amino acid suy dién cia protein NACI tir gen
ZmNACI phan ldp tir 4 mau giong ngé Viét Nam )
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Két qua giai trinh ty gen ZMNAC1 cua céc
mau nghién ctru va so sanh véi trinh tu gen
ZmNACL c6 mi sb EU810024 trén GenBank
cho théy trinh tu gen ZMNAC1 phan 1ap tir hai
miu gidng ngd LVN4, VX c6 kich thudc
1035bp, gébm 2 exon va 1 intron; exon 1 dai
471 bp va exon 2 dai 468 bp; intron dai 96 bp
(tir vi tri 472 dén 567). Gen ZMNAC1 phan
1ap tir hai mau giéng ngd HNSS, QB va trinh
ty gen mi s6 EU810024 c6 kich thudc
1041bp, cling c6 2 exon va 1 intron; exon 1
dai 471 bp va exon 2 dai 468 bp; intron dai
102 bp (tir vi tri 472 d&én 573). So sanh 4 trinh
tu gen ZMNAC1 voi nhau va so voi trinh ty ¢
mi s6 EU810024 trén GenBank bang BLAST
cho thiy céc trinh ty giéng nhau tir 99% dén
100%. Két qua nay di khing dinh cac trinh ty
nucleotide ma ching t6i phan lap dugc la gen
ZmMNAC1 cua cay ngd. Két qua so sanh voi
trinh ty gen ZMNAC1 cia mau HNSS, QB va
trinh tw c6 md sé EU810024 trén GenBank
cho thdy trinh tu gen ZMNACI ciia hai mau
LVN4 va VX bi mét di 6 nucleotide & cac vi
tri 531, 603, 604, 605, 606, 607 va co su thay
thé nucleotide & 5 vi tri 1a: 479, 480, 502,
505, 552 trong vung intron.

Vung mi hoa ciia gen ZMNAC1 & cac mau
LVN4, VX, HN88, QB va EU810024 déu co
kich thudc 939 bp, ma hoa cho 312 amino
acid va két qua so sanh trinh tu amino acid
suy dién cua gen ZMNAC1 duoc thé hién &
Hinh 2.

So voi giébng HN88, QB va trinh ty amino
acid c6 ma s6 ACF33136, trinh tu amino acid
cua NAC1 & LVN4 va VX ¢o su sai khac &
mét amino acid & vi tri 181 (T (threonine) -
A (alanine)), riéng & mau LVN4 c6 thém sy
sai khac nira & vi tri 267 (S (serine) > T

Sw da dang vé trinh ty nucleotide ciia gen
ZMNACL1 va trinh ty amino acid cua
protein NAC1 é ciy ngo
Chung t6i chon 4 trinh tu gen NAC1 ¢6 ma sd
EU810024, EU810025, JQ217429,
NMO001130460 dé thiét 1ap bang ma tran vé
hé s6 tuong dong di truyén va hé s6 sai khéc;
xdy dung so do hinh cdy giita cac gidng ngd
trén co so trinh ty gen NAC1 (Bang 1, Hinh 3).
Bang 1 cho thy hé sé tuong dong di truyén
gilta cac cip giong ngd dao dong tir 98,6%
dén 100%; con hé sb sai khac trong trinh tu
gen tlr 0% dén 1,5%. So do hinh ciy dua trén
trinh ty gen ZMNAC1 & hinh 3 thé hién hai
gidng ngd c6 kha ning chiu han tét phan bd
trong mot nhom véi khoang cach di truyén so
v6i 6 gidng ciia nhom con lai 14 0,6%.
Phan tich duwa trén trinh tuy amino acid cta
protein NAC1 cho thiy hé sé twong dong di
truyén gitra cac cip giéng ngd tir 99,4% dén
100%, hé s sai khac tir 0,3% dén 0,6%. Phan
tich mdi quan hé cua 8 giéng ngd dwa trén
trinh ty amino acid cho thay gidéng ngd LVN4
phan b trong mot nhanh riéng va co khoang
cach di truyén so véi 7 gidng con lai 1a 0,2%;
gidng VX c6 khoang cach véi 6 gibng udc
tinh 13 0,13%. Nhu vay c6 thé st dung doan
ma hod cda trinh tu gen ZMNAC1 cua hai
gidng chiu han t6t LVN4 va VX lam nguyén
lidu thiét ké vector chuyén gen trong chién
luge ung dung k¥ thudt chuyén gen nham
nang cao kha nang chiu han cua cay ngo.
Bang 1. Hé 56 fwong dong di truyén va hé sé sai

khdc giita cdc giong ngd diea trén dir liéu vé trinh
tu gen ZmNACI
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(threonine)). Gidng ngd LVN4 va VX duogc
danh gia 13 hai giéng chiu han tét, con hai
giéng HNS8 va QB - chiu han kém; sy thay
ddi amino acid trong protein NAC1 & hai
gidng chiu han t6t (LVN4 va VX) so v6i hai
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Hinh 3. So do hinh cdy biéu dién moi quan hé
gitta cdc giong ngo dva trén trinh ty gen
ZmNAC1

KET LUAN

Pa khuéch dai, tach dong thanh coéng va xac
dinh trinh tuy nucleotide cua gen ZMNACL tu
DNA hé gen cua bon gidng ngd Viét Nam
(LVN4, VX, HN88, QB). Gen ZmNAC1 co
kich thuéc 1035bp (& gidbng LVN4 va VX)
va 1041bp (HN88 va QB), ving ma hoa cua
cac trinh ty gen ZMNACL1 c6 939bp méa hoa
312 amino acid. Gen ZmNACL1 c6 2 exon va
1 intron.

Gen ZmNAC1 cua hai gidng ngd LVN4 va
VX xuét hién 6 vi tri nucleotide so v&i céac
gibng HN88, QB va trinh tw ZMNAC1 trén
GenBank (EU810024).

Trinh ty amino acid suy dién cta protein
NACI ¢ hai gidng ngd LVN4 va VX co su
sai khac & mot amino acid & vi tri 181 so véi
miu QB va HN88, mau giéng LVN4 c6 thém
su sai khac o vi tri 267 so vdi 3 mau nghién
curu con lai.
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SUMMARY
CHARACTERISTICS OF GENE ENCODING TRANSCRIPTION FACTOR
NAC1 ISOLATED FROM SOME VIETNAMESE MAIZE CULTIVARS

Nguyen Vu Thanh Thanh®’, Bui Thi Thu',
Pham Thanh Tung? Le Van Son? Chu Hoang Mau®
L College of Science - TNU, 2Institute of Biotechnology —VAST

NAC transcription factors are a family of proteins with diverse functions. They are unique to
plants and play an important role in regulating the growth and development of plants, in regulating
hormones and response to various stresses, ... and may play important roles in biotic and abiotic
resistance pathways. In this study we successfully amplified, cloned and identified nucleotide
sequencing of ZmMNACL1 gene from DNA genome of four Vietnamese maize cultivars (LVN4, VX,
HN88, QB). Sequence analysis showed that ZmMNAC1 gene of cultivars LVN4 and VX is 1035 bp
in length, and ZmMNAC1 gene of cultivars HN884 and QB is 1041bp in length. The coding region
of ZMNACL gene is 939 bp in size, encoding for 312 amino acids. Amino acid sequence of the
deductive NAC1 protein in all cultivars appeared difference on amino acid. The differences in
ZmNAC1 gene sequences are the basis for continuous study the relation between changes in the
structure of ZMNACL1 gene with drought tolerance of maize.

Keywords: drought tolerance, ZmNACL1 gene, maize, NAC1 protein, transcription factors
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