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TOM T AT: Nhan 6 phién ma NACdn tai khac nhau trong cay 1a nhém nhéndtéu hoa phién ma &
v6i nhiéu chic ning sinh ke, Khang ch cé chirc ning quan tsng khac nhau trong qué trinh phéérri
cua thrc vat ma condap ung duoc trong véc chdng chu voi céc stress phi sinhoh. Trong nghién ieu
nay cac kt qua vé tach dong vatic diém aia genNAC2 cia gidng lac L12 dugc trinh bay. GemNAC2
duogc tach dong ing phrong phap RT-PCR, baddm mot khungdoc ms véi 1050 bp ma héa cho 349
acid amin. Phan tich trinlr igenda cH ra #ing, protein gi dinh aia genNAC2bao @m ving ko thi
NAC (NAC domainduoc chia ra lam 5 phan vungdtha nho hon tir A dén E) ladic tinhdac treng aia
cac nhan& phién ma NAC. Khi so sanh trinr ticid amin suy dn trong ving bo thi NAC cia gen
NAC2vaAhNAC2chang t6i nn thdy cé hai acid aminibthaydéi o vi tri thr 78 va 115. Tuy nhién khi
so sanh trinhytacid amin suy én trong ving bo tha caa gen NAC2 6i cacdbi tuong thrc vat khac nhe
dau trong, lia,Arabidopsis thalianatai vi tri acid amin tir 115 gbng hoan toan va khéng cé bién
ddi & vi tri nay (acid amin K). Céustuong dong cao khi so sanh trinkr eacid amin suy én cia gen
NAC2véi cac nhand phién ma NAGy cacddi tuong thrc vat khac (gn gii nhat voi genNAC4 ¢ dau
trong - GMNACJ. Nhiéu nghién é¢u da cH ra vai trd chia khéa quarpitrg aia NAC2trong viéc daping
V6i cAc tin héu kich thich & ABA va kha ning chong chiu han cia cay hc. GenNAC2da dugc ding ky
trinh tr trén ngan hang gersivma $ HF546358. Kt qua nghién ¢u nay § duoc sr dung trong thét ké
vector chugn gen mang nhaw phién ma NAC2 ndm cii thién tinh chu han cia cay 4c.

Tir kh6a: Cay ke, didu hoa va kiu hign gen, gemlNAC2 nhan é phién ma NAC, tin léu phién ma.

MO PAU

Trong st qua trinh sinh trong va phat
trién, thrc vat thuong gip nhiing nhan & phi
sinh hyc bét loi (stress) ntr han han va ng do
mudi cao. Stress gay ra #thg phin @ng trén
dién rong aia thrc vat, tir viéc thay ddi biéu
hién gen, traoddi chit trong € bao chodén
nhitng thayddi 16n lién quandén mac do sinh
truong va ring suit cay tong. Thyi gian, mic
d6 khdc liet cia stressinh hrong dén kha ning
phan tng aia cay téng. Nhing bién déi trong
qua trinh phat tén va traodoi chat khi gap
stressdugc cho 1a & lam thayddi sy biéu hién
cia gen.Diéu do bit dau tir viéc nhan biét tin
hiéu stressy muc d6 té bao, lan trugn tin héu
nay trong ¢ bao va #p saudo 1a khip oo thé
sinh \at. Sy biéu hién gen t hién dau tién ¢
mirc d6 té bao, sauld & mic do toan o thé va
thé hién & sy thayddi mic do sinh trong, phat
trién va cwi cung lamanh hrong dén kha nang
tao ring suit chit lugng cao [3, 6].

Pé ddi pho Wi nhitng yeu t bt loi nay, @
thé thuc vat da dugc kich thich Bng not loat
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phan ing sinh ly, sinh héa phuop. Mot budc
quan tpng trong kla ning dé khang éa thrc vat
Vvéi stress 1a kich ha sy biéu hiégn aia cac gen
lien quan, phn lon duoc diéu hoa i cac nhan
t6 phién méatic trung [5]. Hon 5% trong trinhut
hé gen @a Arabidopsisduoc ar dung dé ma hoa
hon 1500 nhand phién ma, khing 45% trong
sb d6 la tr cac p dic trung cho thre vat. Mot vai
ho twong ddng aia cAc Yu o phién mada duoc
ghi nhan déng vai trdo quan ¢ing trongdap ung
cac nhand bit loi tir mdi trrong [7].

Ho protein NAC [NAM, ATAF va CUC -
(No apical meristem (NAM), Arabidopsis
transcription activation factor (ATAF), Cup-
shaped cotyledon (CUC)] la antrong nlitng
ho I6n nhit c6 chra cac nhandt phién ma ch
dic treng cho thrc vat. Mot sb luong lon céac
protein NAC da duoc xacdinh trong thrc vat
(106 thanh viér Arabidopsis 149 thanh vié
lGa, 101 thanh vién trongéhgen dau twong).
Chung dugc md & cé ndt vung ko tha cao
nam trong khu wc vangdau N (NAC domain -
duogc chia ra thanh 5 phan vangdtha tr A



Nguyen Thi Thu Nga, Le Van Son, Le Tran Binh, BdntMai Anh

dén E) va ngt viingdiéu hoa phién ma haydsi  vat, Vién Cdng ngh sinh tyc cung @p.

doi & dau C (c6 tg kich hat haydc cle s CAc lai hoa chit, dung a1 va thét bi phuc

phién ma ea nheu gendich) [9]. Gin ar vao vu cho thi nghgm sinh kyc phan i

su twong tr vé vung NAC da bit ¢ thuc vat, ; ; ; '

khoing 180 gen NAC it Oryza sativava Phwong phap

Arabidopsisda drgc phén lai thanh 2 nhém. Thu méu

Nhém I dugc chia thanh 14 phén nhém (TERN, ) .

ONACO022, SENUS5, NAP, AtNAC3, ATAF, Hqt |a(; giong L12duoc trong ra moi teong

OsNAC3, NAC2, ANACO011, TIP, OsNACS, (cat:tau:dat voi ty 1€ 1:1:2) ¢ dieu kién binh

OsNAC7, NAC1, va NAM), bn phan nhom thuong. Cay 4c non sau khi cdu 3 1a thit dugc

con hi (ANACO11l, ONAC003, ONACO01, tién hanh gay 4n nhan 4o (khong tr6i nuoc).

ANACO063) xép vao nhém Il [4, 7, 8, 9]. Sau ndt tuan gay han, thu mau 1& ke da xi ly

Vung bio tha NAC 1& mbt viing rim ¢ dau N han dé tien hanh lam thi nghim.

chira khaing 160 acid aminjuoc tim thiy trong  Thiét ké méi

ho protein NAC thigc cac nhandtdiéu hoa phién PN ~ A ;

ma dac biét ¢ thyc vat. Protein NAC tham gia . ., DuaAtren‘ trinh t genANNAC2da cong b .
R PR R ; s A s trén ngan hang (No. EU755023) [7], ching toi

vao qua trinh phat &m, bao gm G viec Ninh 4" ke k6 mai nhan geNAC24 gin

thanh nén cac mo6 phan sidinh choi, cac © lac L12 9 glong

quan hoa va @ bén ding nhr trong vc didu 3¢ - .

khién hoocmon thc vat va bio vé [10]. Trinh & moi nhe sau: NAC2F:

Ving kio thi NAC c6 tré dugc chia thanh 5 C‘CCCATG_GATGGGAATTCAAGAGAAAGA
phan viing bo tha (tir A aén E). M3i phan viing va NAC2R: TTGCGGCCGCTTGCCTGAACC

bio thi nho hon duoc phan bt boi cac acid CCAACCEAACE. o
amin khoéngddng nhit. Trong khi ving NAC Phwong phép tach chit RNA %ng
giau céc acid aminocban (R, K va H) thi g St du N N
A WA o 2 . P PR ung by kit Trizol Reagents (@ héng
phan b cua cac acid ami moi phan vung bo Invitrogen) dé tach chét RNA tong $ tir cac
thu la khéng gbng nhau. Ving C va D giau CaC, = |4 ke theo chdin qia nha &n XUt
acid amin o ban nhrng nghéo cac acid amin cé : R ’
tinh acid, phan vungab thu B c6 chra mbt ty  Phuong phap ong hop cDNA
& cao cac acid amin c6 tinh acid. Vungng
DNA (DNA-binding domain)dugc chia trong bin
mét kh,u we g@m\ 60 acid amin am trong phan duogc tong hop theo quy trinh ita nha $n xuat
vung bio thi D vaE[1, 2] _ ~ bd KIT RevertAid“H Minus First Strand
Trong bai bao nay chung toi trinh bagtk cDNA Synthesis (Fermentas).
gua tach dong, phan tich trintbgenvasosanh . . . L
trinh tr acid amin suy dn cia genNAC2ty Nnanbin gen NAC2 lang phin ing PCR

RNA tong $ duoc sr dung dé nhan gen
g phrong phap éng hyp cDNA, cDNA

gidng lac c6 kh nang chu han tt L12. Két qua GenNAC2 dugc khiéch dai bing ky thuat
nay dugc sr dung phuc vu cho cac nghiénui  PCR \i cap moi dac hiéu theo chu trinh nbt
tiep theo. nhu sau: 94°C/3 phut; 94°C/30 giay, 57°C/30

A _ R . - , giay, 72°C/1 phut 30 giay; 72°C/10 phut, 35 chu
VAT LI EU VA PHUONG PHAP NGHIEN CUU ki. Thanh pAn phin ing PCR bao &m: Pém

Vatligu PCR 10X (2,5 pl), MgGI (25 mM) - 2,5 pl,
Hat lac gibng L12 @a Trung tdm Nghién dNTPs (10 mM) - 2,5 plTaq DNA polymerase

ctu phat trén caydau dd, Vién Cay lrong thec (5 don vi/pl) - 0,5 pul, DNA khudn (10-20 ng/ul)

va Cay tlrc prim dugc sr dung trong cac thi - 1 pl, Neéc khir on - 15 pl, Mi xudi (10

nghiém. pmol/ul) - 05 ul, Mi ngeoc (10 pmol/ul) - 0,5
Vector tach dong pBT, @mg vi khuin Kl Tong tre tich - 25ul.

E. coli (DH5a) do phong Cong nghté bao thrc Phwong phap tach dong
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Tinh sich va @n dogn gen vao vector tach tach dong pBT. Sado vector tai b hop dugc
dong pBT bien nap vao € bao vi khdn khi bien E. coli

Genduoc 1am ach (thdi gel) Bing by KIT ~ DH5a bing phrong phap &c nhigt. San pham
QlAquick Gel Extraction (Bioneer) thearbing bién rap ciy trai trén moi teong LB dic ¢6 b
din cia nha &n xuit; gin doan gen vao vector Sung khang sinh em loc carbenicillin, X-gal va
tach dong pBTu & 22C trong 2 gb, saudé PTG G chit X-gal gitp cho Wc chon loc cac
dwoc bién rap vao & bao kfi bién E. coliching dong € baoE. coli mang vector taidt hop o
DH5a. dang. Trén moi trong co chira khang sinh
carbenicilllin, X-gal va IPTG, phat tm hai lai

Tach chet pIasmld talfﬁ hap . ~ khuin lac: khuin lac mau xanh va khim lac
DBuoc thec hign va tinh gch king Plasmid 35, téng.

Miniprep Kit (Qiagen).
Phwong phap PCR trc tiép tr khuin lac
(colony-PCR)

bém PCR 10X (2,5 pl), MgGIl(25 mM) -
2,5 ul, dNTPs (10 mM) - 2,5 plTaqg DNA
polymerase (Gton vi/ul) - 0,5 pl, DNA khudn
(20 - 20 ng/ul) - 1 pl, Méc khr ion - 15 pl,
Madi xudi (10 pmol/pl) - 0,5 pl, Mi ngwoc (10
pmol/ul) - 0,5 pl. Bng thé tich - 25 pl.

L1z M

Chu trinh nhét cha phin tng PCR: 94°C/3 1000bp
phut; 94°C/30 giay, 57°C/30 giay, 72°C/1 phut
30 giay; 72°C/10 phat, 25 chu ki.
300bp

Phiong phépdoc trinh tw va phan tich gen

Plasmid tachit cac dong khin lac duoc
giai trinh tr theo plwong phap @a Sanger.

. o Hinh 1.Két qua nhan geMAC2tir giéng lac
Iminh tr gen nian dugc duoc phan tich ing L12 (M. Thang DNA chén 1 kb).

phin mém BioEdit.

KET QUA VA THAO LUAN Tat ci cac khidn lac nay la nitng khuin lac
. N R L da dugc bien map plasmid clta gen khang

Ket qua nhan bin, tach dong va xacdinh khang sinh carbenicillin, nimg chi c6 khuin lac

trinh tw genNAC2 mau téing msi mang plasmid taiothop. Vi vay,

Dva trén trinh ¢ genAhNAC2cia cay 4c cac khidn lac mau ting duoc lya chon dé thuc
(Arachis hypogaed..) da céng b tai Ngan hién cac méc tiép theo @a qua trinh tach dong.
hang gen gbc t (EU755023), gerNAC2 ¢
kich thréc khaing 1050 bp. S prim PCR i 123456 78 91011121314Mm
cip moi dic hieu da thét ké co kich throc
tuongttng nhr trén.

T 14 aia gibng lac L12 d& qua x ly han,
RNA tong $ dugc tach chit va bng hop
cDNA. GenNAC2duoc nhan 1én ing ky thuat
PCR vaduoc kiém tra king dién di trén gel
agarose 0,8%. & qua hinh 1 cho thy, doan
gen thuduoc cé kich tlréc trong ttng Wi kich ]
thudc tinh toan theo ly thudy khoang 1050 bp. Hinh 2.Dién di sin prim clony-PCR

Qua trinh tach donguoc thyc hién bking M: Thang DNA chédn 1 kb. 1-14: cac dong
cach gn sin phim PCRd4 tinh sch vao vector khuén lac nghién éu.

1000bp
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Pé kiém tra chinh xac cac khno lac mang
plasmid tai & hop chia doan genNAC2 quan
tam, ching t6i én hanh sangot khuin lac
bang ky thuat colony-PCR. Cbn ndiu nhién 14
khuan lac tring dé thuc hién phan ang colony-
PCR & dung cip mbi dic hicu NAC2F/NAC2R
(hinh 2). @n phim colony-PCRdugc kiém tra

phuong phéapdién di trén gel agarose 1%¢tk
qua duoc thé hién qua hinh 3. Bt qua cit vector
tai t hop bing enzyme #n ché BanHI cho 2
bang Wi kich thréc ding ¢ tit ca cac dongia
chon (bang c6 kich tiréc khaing 1050bpitong
ung wi kich thréc aia genNAC2 bang c6 kich
thudc khaing 2200bptong tthg Wi kich theae

bang phrong phapdién di trén gel agarose 1%.vector pBT). Chung t6i am plasmid tachut

Néu vi khuin c6 plasmid mang geNAC2 thi
san phim PCR § xuit hién mot bang co kich
thudc mong mén khaing 1050 bp.

Hinh anh dién di cho thy, trong 14 dong
khuan lac tring kiém tra c6 11 dong chotkqua
duong tinh Wi PCR. Tr két qui colony-PCR,
chang tdi tra chon 3 dong khén lac 1, 2,3)
nudi lbng vao 3 ml LB éng c6 B sung
carbernicillin,dé tach plasmid plic vu cho vic
xacdinh trinh tr.

Chung toi tén hanh é&t kiém tra plasmid
bang enzymeBanHI| dé khing dinh plasmid
tach chét c6 mangdoan genNAC2 quan tam.
San phim cit plasmid dugc kiém tra king

cac dong trété giai trinh tr. Két qua thu duoc
thé hién trong hinh 4.

12 3M

3000bp
2000bp

1000bp

Hinh 3.Cit kiém tra plasmid
biang enzymeBarH|

NAC2 1 ATGGGAATTCAAGAGAAAGACCCT CTCTCGCAAT TGAGT TTACCGOCGGGTTTCOGATTT - 60
R R R A R AR A
ANNAC2 103  ATGGGAATTCAAGAGAAAGACCCTCTCTCGCAATTGAGT TTACCGCCGGGT TTCCGATTT 162
NAC2 61  TATCCGACGGACGAGGAGCTTCTCGTTCAGTATCTGTGOCGCAAGGT TGCTGGOCACCAT - 120
AR AR R RN AR
ANNAC2 163  TATCOGACGGACGAGGAGCTTCTCGT TCAGTATCTGTGCCGCAAGGT TGCTGGCCACCAT 222
NAC2 121  TTCTCCCTGGAAATCATTGGCGAAATTGATTTGTATAAGTTCGACCCTTGGGTTCTTCCA 180
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
ANNAC2 223  TTCTCCCTGGAAATCATTGGCGAAATTGATTTGTATAAGT TCGACCCTTGGGTTCTTCCA 282
NAC2 181  AGTAAGGCAATTTT GAAAGAATGGTACT TCTTTAGT CCGAGGGA GTAT 240
CECELEEEEE et et L1111
ANNAC2 283  AGTAAGGCAATTTT GAAAGAATGGTACTTCTTTAGT COGAGGGA GTAT 342
NAC2 241  CCGAATGGQTTCGOGACCCAAT AGCCGGGTCGGGT TACT 300
LELLETEI DLyl |||||||||||||||||||||| [
ANNAC2 343  COGAATGGATCGCGACCCAAT 402
NAC2 301  GATAAGACTATCACGACCGAA GGAAAGTTGGTATCAA TTT AC 360
|||||||||||||||||||||||||||||||||||||||||| ||||||||||||||||
ANNAC2 403  GATAAGACTATCACGACCGAAGGAAGGAAAGT CTGGTTTTCTAC 462
NAC2 361 ATTGGTAAGGCACCCAAAGGCACCAAAACAAACTGGATCATGCACGAGTATCGOCTCCTA 420
R R A A A R RN A A NN
ANNAC2 463  ATTGGIAAGGCACCCAAAGGCACCAAAACAAACT GGATCATGCACGAGTATCGCCTCCTA 522
NAC2 421  GACTCTACCCGTAAGAACGGGAGCACCAAGCTTGACGATTGGGT TCTGTGOCGGATATAC 480
R R A A A RN R AN NNy
ANNAC2 523  GACTCTACCCGTAAGAACGGGAGCACCAAGCTTGACGAT TGGGT TCTGTGCCGGATATAC 582
NAC2 481  AAGAAGAATTCAAGOGCACAGCAGAAGGTACCAAACGGOGTCGTTTCGAGTAGOGAGCAA 540
COCECTEET e e e e e
ANNAC2 583  AAGAAGAATTCAAGCGCACAGCAGAAGGTACCAAACGGCGTCGTTTCGAGTAGCGAGCAA 642
NAC2 541  TATGCCACGCAATACAGCAACGGATCTTCTTCAAACTCCTCTTCCTCCCACCTCGACGAG 600
N R R R A R R AN AR
ANNAC2 643  TATGOCACGCAATACAGCAACGGATCTTCTTCAAACTCCTCTTCCTCCCACCTCGACGAG 702
NAC2 ~ 601  GTGCTCGAGTCCCTGOCGGAGATCGACGACCGT TGCTTCGCCTTGOCACGTGTCAACTCC 660
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RN R R N AR
AhNAC2 703  GTGCTCGAGTCCCTGOCGGAGATCGACGACCGT TGCTTCGCCT TGCCACGTGTCAACTCC 762

NAC2 661  TTAAGAGCGCTGCAGCAGCAGOGCCATCACCAAGAAGACACCAAGGTCGGOCTACTCCAA 720
R AR A AR AR RN
ANNAC2 763  TTAAGAGOGCTGCAGCAGCAGCGCCATCACCAAGAAGACACCAAGGTCGGCCTACTCCAA 822
NAC2 721  CAGCAACAGCAACAGGGTCTCGTAGCOGGCACCGGTAGT TTCTTGGACTGEGECTTCOGEG 780
R R A A A
ANNAC2 823  CAGCAACAGCAACAGGGTCTCGTAGOCGGCACCGGTAGT TTCTTGGACTGGGCTTCCGEG 882
NAC2 781  CCGGGGATTCTGAACGATTTGGGCCAGGCCCAGCAGGGGATTGT TAACTACGGAAATGAC 840
||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
ANNAC2 883  COGGGGATTCTGAACGATTTGGGCCAGGCCCAGCAGGRGATT CTACGGAAATGAC 942
NAC2 841 CTCTTTGTOCCTTCAGTGTGCCACGTGGATTCCAATTTGGTGCCAGCAAAGATAGAAGAG 900
R R RN
ANNAC2 943  CTCTTTGTCCCTTCAGTGTGCCACGT GGATTCCAAT TTGGTGCCAGCAAAGATAGAAGAG 1002
NAC2 ~ 901  GAGGTTCAGAGCGGTGTGAAGACTCAATCCGCATTCTTTCAGCAGGGACCGAACCCGAAT 960
R R R A AR
ANNAC2 1003  GAGGT TCAGAGCGGT GTGAAGACT CAATCCGCAT TCTTTCAGCAGGGACCGAACCCGAAT 1062
NAC2 ~ 961  GACTTCACACAAGCATTCTCAAACCAATTAGATCCTTACGGGTTTAGTAGGTACTCGGTT 1020
||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
ANNAC2 1063 GACTTCACACAAGCATTCTCAAACCAAT TAGATCCTTACGGGT TTAGTAGGTACTCGGIT 1122
NAC2 1021 CAAOCGGTTGGGTTOGGGTTOA CAATGA 1050

AR A AL
ANNAC2 1123 CAACCGGTTGGGT TCGGGT TCA TGA 1152

Hinh 4.Két qua so sanh trinhutnucleotide
NAC2 trinh iy gen thudugc tir giong lac L12; AhNAC2 trinh tr gen trén Genbank.

Bdng 3.Vi tri sai khac trong trintrtnucleotit @a gerNAC2s0 \bi genAhNAC2

STT Vi tri AhNAC2 NAC2
1 195 T C
2 232 A G
3 249 A T
4 264 A G
5 288 A G
6 291 T C
7 297 A G
8 343 G A
9 1044 G A
NAC2 M3 QEKDPLSQLSLPPGFRFYPTDEELLVQYLCRKVAGHHFSLEI | GEI DL YKFDPW/LP

:
g

ME QEKDPL SQLSLPPG-RFYPTDEEL LVQYLCRKVAGHHFSLEI | GEI DLYKFDPW/LP
SKAI FGEKEWYFFSPROCGKYPNGSRPNRVAGSGYWKATGT DKTI TTEGRKV(;;@LVFY

:

AhNNAC2 SKAI FGEKEWFFSPRORKYPNGSRPNRVAGSGYWKATGTDKTI TTEGRKVG KEALVFY
NAC2 | GKAPKGTKTNW MHEYRLLDSTRKNGSTKLDDW/LCRI YKKNSSAQQKVPNGWSSSEQ
ANNAC2 | GKAPKGTKTNW MHEYRLLDSTRKNGSTKLDDW/LCRI YKKNSSAQQKVPNGVWSSSEQ
NAC2  YATQYSNGSSSNSSSSHLDEVLESLPEI DDRCFALPRVNSL RAL QQQRHHQEDTKVGLLQ
ANNAC2 YATQYSNGSSSNSSSSHL DEVL ESLPEI DDRCFAL PRVNSL RAL QQQRHHQEDTKVGLLQ
NAC2  QQQQQGLVAGTGSFLDWASGPG LNDLGQAQQG VNYGNDL FVPSVCHVDSNLVPAKI EE
ARNAC2  QQQQQGL VAGTGSFLDWASGPG LNDLGQAQQG VNYGNDL FVPSVCHVDSNL VPAKI EE
NAC2  EVQSGVKTQSAFFQQGPNPNDFTQAFSNQLDPYGFSRYSVQPVGFGFRQ

ANNAC2 EVQSGVKTQSAFFQQGPNPNDF TQAFSNQL DPYGFSRYSVQPVGFGFRQ

Hinh 5.Két qua so sanh trinhgtacid amin suy én
NAC2 trinh tr acid amin thufuoc tir gidng lac L12; AhNAC trinh tr acid amin trén Genbank.
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Két qua doc trinh tr cho thy genNAC2thu  lac L12 (trong qué trinh tre hién céac thao tac
dugc cé kich thréc 1050 bp, ma hda 350 acidphan fp tach dong-thao tac tach dong khoéng
amin. Khi so sanh trinhrtgenNAC2va trinh tr  tao dot bién). Tir sy sai khac trong trinhut
gendaduoc cong I trén Ngan hang gen, chiingnucleotide, khi #n hanh dch ma chugn sang
t6i thu dugc két qua nhr trong king 3. K&t qua  trinh tr chibi polypeptide nn thiy mot b sur
so sanh trinhyt acid amin suy dh thé hién thayddéi 1 nucleotide trong ®ba lam thaydoi
trong hinh 5. acid amin, mt sd thayddi 1 nucleotide trong®

, ba ki khéng lam thayddi acid amin do tinh
. Dwa vao kt qui doc trinh tr nucleotide ¢6 thoai hoa d¢a ma di trugn. Cu thé, chi c6 2 \i
the thay s sai khac i genAhNAC26 9 Vi tri i thay déi nucleotide dn dén thay ddi acid
(195, 232, 249, 264, 288, 291, 297, 343, 10443min (232, 343). Caciwri sai khac conal déu
Su sai khac 6a genNAC2v6i genANNAC2cO  khong lam bén déi acid amin. & sai khac &

thé 1a do sai s6t trongushit cip cia qua trinh  trinh 1 acid amin @a genNAC2duoc thé hién
PCR hay la daiot bién diém xuat hién & gidng trong king 4.

Bang 4.Su sai khac @ trinh tr acid amin éa genNAC2thu duoc véi genAhNAC?2

Nucleotide trén
trinh tir NAC2cua
giong lac L12

A G

Acid amin
tao thanh

Nucleotide trén
trinh tir AhNAC2

Vi tri
thay doi
Vi tri 232
(a.a 78)
Vi tri 343
(a.a 115)

Acid amin h
thaydoi

Arginine (R) Glycine (G)

G A Glutamic acid (E Lysine (K)

A B

Bacz ———MGIQERDFLINLILPPEFREYFIDEELLVQYLCRHEVAGHHESLEIIGEIDLYEEFDR| S€
AhWACZ ———MG FPEEFREYFIDEELLVQYLCRHEVAGHHESLEIIGEIDLYEEFDR| S€
GmNACS FYPTDEE LL'.'Q’YL:R—K'FASEE(FSL?IIEE:[DLYK?D? =13
AhNAC3 HFEVAGKHESLPFIIAEIDLYEEDP| S€
CGmNAC3 i ':ER.D=‘L'A _'Y="ED'EE LIV YLCRHEVAGHHESLFPIIAEVDLYEFDF| S€
RDZE YPIDEELLVQYLCRHEVAGYHESLQVIGDIDLYEEFDR| S€
AhWAC] ¥ FHFTDEELVLHYLCRAECIIQPIAVPIIAEIDLYEYDR| 45
ATAF1 M. FHFTDEELVMHYLCRHRKCASQIIAVPIIAEIDLYEYDR| 45
HaM MESTD: PPPF} REHFTIDEELVIHYLERHAEADSVEPLEVAIIADVDLYEFDF| 59
O=KAC3 MARAFRAVRADAEADINLE M FHFTDEELVAHYLCERAAGRAAPVPIIAELDLYRHDFP| 55
CoUCl MDIFYYHYDHEGDEYLE M FHFTDEELITHYLLRRVLDGC-F3SRAIAEVDLNECER| 55
BaTli @ e —

O=FAC1 & ———————————— [-MDLE P FHFTDEELITHYLLRRAADFPAGFARRAVEEADINECER| 4€
TIP F3FTDEELVRYYLRIAKINGHDNDVRVIREIDICEWER| 55
Kap - MEVT 3| FHFTDEELIVYYLRNAQTMIEPCEVIIIFEVDIYEEFDR| 51
HTM1 —————B— ——————— FIFTGEEVINHY LENFILLGEYWLVDEAISEINILIHEE| 47
Bacz JevrraraIrel GYWFATGIDETIITIEG——— 10%
AhWACZ WWVLF3FAI GYWFATGIDETITT 10%
GmNACS G GYWFATGIDEIITT 10%
AhNAC3 GYWFATGIDEVITT. 10%
CGmNAC3 GYWFATEIDEIITTES 10%
RDZE SGYWFATGIDEIITADS 10%
AhWAC]1 AWDLFEHASYG|EREWYEF3IFRDREYEFNGIRENRAACTGYWFATGADEFIGQE 101
ATAF1 ARELFGLALY G EREWYFC3FRDREY FNGIRFNRIACGICYWEAT GADEFIGLE - 101
HaM ARELPAFAS G 1EQEWYFF3FRDREY FHCGARFNRAAT SCYWEATEIDEFVIST G 11€
©O=FAC3 AWDLFHRALEGMRREWYICILFROREYFHGIRFNRARARSCYWEATGADEFVIHNG——— i1z
CoUCl 1R QL FGRARM G 1ERERY T F3LRDREY FICLRTHRATEACYWEATGEDREITISE--TC 114
KaCT1 b MV R DW Y Y 3QRDREY AT G LRIKRATATCYWEATZREDRT ILR———E& 48
O=KAC1 WDLF3RATME[ CVEDREYFIGLRINRATESGYWEATGEDREITR——-—CGE 59
TIP 1ROl DSV VEL D SEWLE FCFLDREY P33 RMNRATVACYWEATGREDREIRSGE——T 111
v 1FQLEFERTEC G (ERERY FC3FREREY PFHGVREFNRAAVICYWEATEIDFEATHIG—-——3 104
HIM1 JEDLFRLARIQERDLEWY FF3PIEYTHENEMFMFRTI TG CIWEFTEVDRE IRDERE-KE 10€

1y E

Bacz msl%‘Iﬂlm?ﬂﬁﬂﬁlmmLD'-——iIm——-—SSIK_LDD'n".'_L:RIYK 1€1
AhWACZ |REVEI VY IGFAPEGTRINWIMHEYRLLD[ ———FTREN-——-—-G3TELDDWVLCRIYE| 1€1
CGmNACS |REVEI VY IGEAPEGTRINWIMHEYRLLD[ ———F3REN-——--TGIELDDWVLCRIYE| 1€1
AhNAC3 |REVGIRFALVEYIDEAFPEGTREINWIMHEYRLIN[-——(F3QR3-—-LESTELDDWVLCWIYE| 1€2
CGmNAC3 |REVEIRFALVIYIGEAFPEGIRINWIMHEYRLLD-——ESREHN--LETAELDDWVLCRIYE| 1€3
RDZE REVEIRFALVEYACGFAPRGTRINWIMHEYRLIE[———H3R3H-——-—-G33ELDDWVLCRIYE| 1€1
AhNAC1 |EEVEIRFALVIYSGEAFPEGDEINWIMHEYRLAD ———FDRIVREFENEFQAGMIGCRCRIYD| 157
ATAF1 REVEIRFALVEYACGFAFPRGERTNW IMHEYRLAD ———FDRIVREEENILRLDDWVLCRIYN| 157
HaM FEVEVEFALVEYSGREPFREGVRESDW IMHEYRLTDNEFTHICDEGNERNSLRLDDWVLCRIYE| 176
O=FAC3 |RIAGIFKFALVIYHGEFFRGVEIEWIMHEYRLAE[ RAAMRC——AGALRLDDWVLCRLYN| 165
CoUCl ALVEMERILVEYREGRAFEGERSHWVMHEYRLEG) EF3YHFI3R33-EDEWVISRVEQ| 1€8
KaCT1 ELVEMREI LV YQERAFRGRETDWVMHEERLOG SHHPFFHIL3SPEEDWVLCRVEH| 102
O=FAC1l |ALVEMERILVIYLGRAFRGCERIGWVMHEYRIHG ———[EHARANIEQDO-——EWVLCRVEE| 151
TIP EIIGVERILVEYLIGRAFEGTRICWIMHEYRATE[ ———FDLDETESG———-QNEFEVVCELEE| 1€3
v SRVEVEFALVEYRGRPFEGIRIDW IMHEYRLHD———FERFASTERNGIMRLDEWVLCRIYE| 1£€0

Hinh 6.Két qua phan tich trinhyt acid amin suy dn cac gen trongchNAC
bang phin mém Clustal W.
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Cac protein trén bao og: OSNAC1
(AB028180) vAOSNAC3(AB028182) & Ida;
ANACO72RD26 (AT4G27410)ANACO02ATAFL
(AT1G01720), ANACO18NAM (AT1G52880),
ANACOQ9ITIP (AT5G24590), ANACO22NACL
(AT1G56010), ANAC098CUC2 (AT5G53950),
ANACO6NTM1 (AT4G01540) va
ANACO29NAP (AT1G69490) ¢ Arabidopsis
thaliang GmNAC3 (DQ028771) vaGmNAC4
(DQO28772)6 dau trong; ANNACIEU669863),
AhNAC2 EU755023) VAAhNAC3 (EU755022)
o lac.

Tuy nhién, khi #n hanh so sanh trinhrt
acid amin éa genNAC2véi cac nhand phién
ma NAC trén mt sb d6i tuong thrc vat khac
nhau (hinh 6) ching tdi ah thay vi tri acid
amin thaydéi 115 aia genNAC2 so Wi gen
AhNAC2lai trong dong hoan toandi cac trinh
tu acid amin condi trong by gen NAC ¢ cac
dbi tuong thrc vat nay. Dodé chang toi kt
luan trinh & gen NAC2 thu dugc tir giéng lac
L12 ch c6 ndt vi tri acid amin tkr 78 thaydéi
sau khi so sanh vungib tha nay \6i c4c trinh
tu acid amin trong & trén ngan hang gen ou
te.

Phén tich va xay drng cay phat sinh ching
loai dwa vao vung ko thia NAC

Dva vao g phan nhdm cac protein i ho
NAC duoc dé cap trong cac tai du [2, 7, 8, 10]

trinh bay @ thé trong hinh 6 va hinh 7.

Khi nghién ¢u \é trinh tr acid amin aa
genNAC2 thu dugc, chiing tdi nhn thiy viing
bao tha NAC, c6 khang 160 acid aminitdau
N twong tr nhe cac gen trongd So sanh vung
bao tha NAC gitra genNAC2 va ndt vai gen
trong kb NAC thu dugc cac phan vungao tha
tir A dén E duogc chi ra trong cac khunden dia
ving NAC (hinh 6). Kt qua phan tich ga
chiing téi hoan toanreng tiy nhe mot sb nghién
clru tredc trén caydc va not sb ddi tuong thrc
vat khac [7, 8, 10].

Vung NAC aia genNAC?2 thu dugc hoan
toan trung kip vai ving NAC aia genAhNAC2
trén Ngan hang Gen é|c1 #. Nhu vay, dya vao
cac nghién ¢u trugc co thé khang dinh gen
NAC2 thu duoc 1a yéu o phién ma co th co
chirc ning diéu khién haat dong aia cac gen lién
quandén phan ang Wi stress bn [1, 4, 7, 8, 9].

Ho NAC (NAM, ATAF va CUC) la ndt ho
protein bn. Két qua phan tich trinhu tuong
ddng trong ving o thi NAC trén not sb loai
thuc vat cho thly, trinh i acid amin suy én
ciia cac gen thic ho nay co nic do tuongdong
cao ¥ cac acid amin. Khi so sanhsivgen
AhNAC2 ma $ EU755023, nin thiy gen
NAC2c6 trinh tr trong dong cao wi ARNAC2
va din gii nhat véi GmNAC4d dau trong. Gen
NAC2 co day du céc \ tri acid amin Bo thi

Chung t6i tén hanh phan tich va so sanh vungllong cac gen trongchNAC va ch co not

NAC cia genNAC2 thu dugc Véi cac vung
NAC cia cac gen thic ho NAC, két qua dugc

ving NAC duy nt nén c6 th két luan ring
genNAC2thu dugc thuwc ho gen NAC.

NAC2a12)
AhNAC2

Hinh 7.So d6 cay phét sinh ang loai so sénh nac do tuong dong céc acid amin
cua protein do geNNAC2ma hoay giong lac L12 va ndt so NAC proteins cac loai khac
(chu thich tén \ét tat cac gen xem hinh 6)
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Chung tdida tach dong thanh céng gen

NAC2 tir giong lac chiu han tt L12. Gen thu 4.

dugc c6 chéu dai 1a 1050 bp. GeNAC?2 da
dugc dang ky trinh tr trén ngan hang gensiv
méa $ HF546358.

So sanh trinhut nucleotide gra genNAC2
va AhNAC2nhin thay cé sr sai khacy 9 vi tri

(195, 232, 249, 264, 288, 291, 297, 343, 1044g.

Tuy nhién chco 2 v tri thayddi nucleotide dn
dén thaydoi acid amin (232, 242)
Khi so sanh trinhut acid amin suy dn

trong vung Ko thi NAC thi tai vi tri acid amin g

115 sai khac & AhNAC2nhung hi tuong dong
hoan toan &i cac trinh & khac. Vi Wy trinh
gen chang t6i thdtuwge chi con ndt vi tri acid
amin thayddoi (78). Phan tich cay @hhé¢ nhan
thiy trinh tr gen thuduoc ¢in gii nhat véi
AhNAC26 lac vaGmNACA4s dau trong.
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CLONING AND CHARACTERIZATION OF THE NAC-Like
GENE NAC2IN ARACHIS HYPOGAEAL.

Nguyen Thi Thu Ngd, Le Van Sorf, Le Tran Binh? Banh Thi Mai Anh®

Thai Nguyen University
?|nstitute of Biotechnolog VAST

SUMMARY

NAC proteins are plant-specific transcription fastand more than 100 NAC genes have been identified

in Arabidopsisand rice to date. NAC transcription factors exd#fferentially in plant and are the new
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transcription regulatory factors with multiple kagical functions. NAC transcription factors haveaaiety of
important functions not only in plant development hlso in abiotic stress responses. Stress-intdubiBC
genes have been shown to be involved in abiot&ssttolerance. In this paper, the results on ofpaimd
characterization oNAC2 gene from L12 peanut cultivar are presentddC2 gene cloning by RT-PCR,
including an open reading frame with 1050 bp emupd49 amino acids. Sequencing analysis showed that
the deduced protein ®fAC2including the conservative NAC domains (The NAGndin can be subdivided
into five subdomains (A to E)) have characterifg@tures of the NAC transcription factors. When panng

the amino acid sequence in NAC domairNéfC2andAhNAC2genes two amino acid changes were found at
position 78 and 115. However, when comparing thénaracid sequence in the conservative region of the
NAC2gene with that of other plants such as soybeae, @éndArabidopsis thalianano change was found at
position 115 (amino acid K); there was only onengin position 78. A high of similarity when comipay

the deduced amino acid sequence ofN#e&C2 gene with those of NAC transcription factors imest plant
species (closest gemM¢AC4 in soybean -GmNACJS. Many studies have shown the key roleNAC2 in
response to the stimulus signal from the ABA andlught resistance of peantNAC2 gene sequence has
been registered on the Genbank with the accessioer HF546358. The results of this study will lsedi

in construction transformation vector carrying NA&&nscription factor to improve the drought tofera of
peanut.

Keywords:Arachis hypogagagene expression and regulatidbAC transcription factorsignal transduction
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