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TOM TAT

Yéu t6 phién ma NAC (NAM, ATAF va CUC) dwoc biét dén la mét trong nhirng ho protein diéu hoa qua trinh
phién ma véi sb lwong thanh vién Ién nhat & thuc vat. Cac nghién clru trwdc day da chirng minh chirc nang cla
nhém NAC lién quan dén cac qua trinh sinh hoc quan trong & cay tréng, déc biét la lién quan dén co ché dap ¢ng
cac didu kién bat thuan. Bai téng quan nay dwoc thwc hién nhadm tém lwgc théng tin ctia ho NAC trén cac loai cay
tréng. Bdng thdi, chirc ndng clia mét sd gen NAC lién quan dén cai thién dac tinh chéng chiu da dwoc thdo luan.
Cubi cling, mdt sb dinh hwéng nghién ciru trong twong lai da dwoc d& xuat nhdm dinh hwéng cho cac nghién ciru vé
ng dung gen NAC trong cong tac chon tao giéng cay tréng rng phé bién dbi khi hau.

T khéa: Cay trdng, NAC, yéu tb phién ma, chéng chiu, bat loi

Potential Roles of NAC Transcription Factor in the Improvement
of Stress Tolerance in Crops: a Review

ABTRACT

NAC transcription factors have been regarded as one of the largest families of transcriptional regulators in
plants. It has been demonstrated that NAC families played an important role in various biological processes in crops,
particularly in abiotic stress response. This review summarizes the information of NAC families in numerous plant
species. The functions of several NAC genes involving in the improvement of stress tolerance are discussed. Finally,
some research orientations are proposed for further functional characterization of NAC gene for the crop breeding
strategy adaptable to the climate change.

Keywords: Crop, NAC, transcription factor, tolerance, stress.

(Scorza & Dornelas, 2011). Trong mang luéi
diéu hoa, cac nhém yéu t6 phién ma (TF) déng

1. DAT VAN DE

Hé gen thuc vat bac cao thudng c6 kich
thuéc 16n hon rat nhiéu so véi 6 dong vat va
ngudi. Piéu nay c6 thé do su tham gia cta rat
nhiéu nhém protein chiic ning va protein diéu
hoa vao cd ché dap tng nham chéng chiu véi
diéu kién ngoai canh bat lgi ¢ thuc vat, vén di
cac loai thuc vat khong ¢6 kha ning di chuyén
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vai tro nhu nhiing phan td tin hiéu nhim diéu
hoa biéu hién cta nhiing gen lién quan dén dap
{ing bat 1¢i thong qua viéc nhan biét va bam vao
cac yéu t6 diéu hoa cis - (CRE) trén vung
promoter (Riechmann & cs., 2000; Wray & cs.,
2003). Cho dén nay, rat nhiéu nghién ciu chi ra
rang cac gen ma héa TF dap tng bat lgi c6 vai
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trd quan trong trong nghién ctéu tao cdy trong
chuyén gen c¢6 kha ning chéng chiu véi diéu
kién b4t Igi (Puranik & cs., 2012; Banerjee &
Roychoudhury, 2015).

Trong s6 cac TF dic thu chi cé 6 thuc vat,
NAC 1la mét trong nhiing nhém da duge quan
tdm va nghién ctu trén rat nhiéu d6i tuong,
nhu Arabidopsis thaliana (Ooka & cs., 2003),
dau tuong (Glycine max) (Pinheiro & cs., 2009),
Iba (Oryza sativa) (Nuruzzaman & cs., 2010),
tao tdy (Malus domestica) (Su & cs., 2013), dau
ga (Cicer arietinum) (Ha & cs., 2014), chuéi hot
ring (Musa acuminata) (Cenci & cs., 2014), sin
(Manihot esculenta) (Hu & cs., 2015), hanh tay
(Allium cepa) (Zheng & cs., 2016), dau tay
(Fragaria vesca) (Zhang & cs., 2018a), ving
(Sesamum indicum) (Zhang & cs., 2018b), dua
chub6t (Cucumis sativus) (Liu & cs., 2018a), hat
tiéu (Capsicum annuum) (Diao & cs., 2018), mo
Déng A (Prunus mume) (Zhuo & cs., 2018) va
thudc 14 (Nicotiana tabacum) (Li & cs., 2018).
Gan day, TF NAC ciing da dudc bao cao trén cay
dta (Ananas comosus) (He & cs., 2019b), kiéu
mach Tartar (Fagopyrum tataricum) (Liu & cs.,
2019a), truc sao (Phyllostachys edulis) (Shan &
cs., 2019), diém mach (Chenopodium quinoa)
(Alshareef & cs., 2019),
graveolens) (Duan & cs., 2019), c¢6 linh ling
(Medicago sativa) (Min & cs., 2019), bach duong
bac (Betula pendula) (Chen & cs., 2019), cao
luong (Sorghum bicolor) (Sanjari & cs., 2019),
bong Nam My (Gossypium barbadense) (Liu &
cs., 2019Db),
trichocarpa) (Wang & cs., 2019) va laa my

cin tdy (Apium

cdy g6 duong den (Populus

(Triticum aestivum) (Guérin & cs., 2019).
Trong bai tdng quan nay, mot sé dic tinh
c6 ban ciia NAC 6 thuc vat dude téom luge va

Vung NAC

- Bam va lién két vei phan ti DNA
- Tuong tac gilra protein véi protein

phan tich nhdm hiéu rd hon vé vai trd cua
nhém TF nay trong co ché dap ting stress. Mot
s6 thanh tuu trong st dung gen ma héa TF
NAC lam cai thién tinh chong chiu § cay trong
cling dude mo ta. Tu d6, mot sé dinh hudng vé
nghién ctu TF NAC 6 thuc vat dude thao luan
nhim cung c4p nhiing dan liéu quan trong cho
cong tac chon tao gidng cdy tréng dap tng véi
bién d6i khi hau.

9. CAU TRUC CUA YEU TO PHIEN MA
NAC O CAY TRONG

C#u tric cia TF NAC dién hinh 6 thuc vat
dugc cau tao bdi 2 vung bdo thu dic trung,
domain NAC & ddu N-terminal va viing diéu
hoa phién méa phan huéng & dau C-terminal
(Ernst & cs., 2004). Vung domain NAC c6 kich
thudc dac trung khoang 150 amino acid (aa),
bao gom 5 phan vung phu (dit tén 1an lugt ti
A-E) tao ra cac motif dic hiéu déng vai tro nhan
biét va lién két véi ving promoter cling nhu
tuong tac protein - protein (Ernst & cs., 2004).
Hai phan ving phu C va D c6 trinh tu bao thu
cao, lién két véi yéu t6 diéu hoa cis - dic trung,
NACRS (NAC recognition site), trong khi d6
phén ving phu A ¢6 chiic nang trong dimer hoa
TF (Ooka & cs., 2003; Ernst & cs., 2004), va cac
phan vung phu B va E chiu trach nhiém cho sy
da dang hoa chtic néng cia gen ma hoa TF NAC
(Lu & cs., 2012; Puranik & cs., 2012). Vung diéu
hoa phién ma & ddu C-terminal déng vai trd
kich hoat hoéc tc ché& qua trinh phién ma (Ernst
& cs., 2004; Olsen & cs., 2005b; Olsen & cs.,
2005a). Ngoai ra, mot s6 TF NAC con c6 motif
xuyén mang (transmembrane motif) ¢ dau
C-terminal dé giit TF NAC vao cac mang ndi
bao va lam bat hoat TF NAC (Kim & cs., 2007).

Ving diéu hoa phién ma (TR)

]— C-terminal

- Kich hoat hodc Gic ché phién méa

Ghi chu 1. Viung NAC bado toan & ddu N-terminal gém 5 phéan ving phu (duge thé hién bing cac chit c4i A-E)
(dugc thé hién bing cdc khoi mau xanh). Ving nay cé chic ndng bam va lién két véi phan tit ADN va chiu trach

nhiém cho céc tuong tac giiia protein véi protein; 2. Viing diéu hoa phién ma tai ddu C-terminal déng vai tro

trong viéc kich hoat hodc tic ché qué trinh phién ma (dugc thé hién béng khéi mau cam).

Hinh 1. C4u tric ctua yéu t6 phién ma NAC dién hinh
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Bang 1. Ho gen NAC da dudc xac dinh ¢ mét s6 loai thuc vat

STT Loai (Tén khoa hoc)

Nhom thwe vat NAC

Ngudn

N

Lda (Oryza sativa)

2 Chuéi hét rirng (Musa acuminata)

3 Hanh tay (Allium cepa)

4 Dtra (Ananas comosus)

5 Trac sao (Phyllostachys edulis)

6 Cao lvong (Sorghum bicolor)

7 Laa my (Triticum aestivum)

8 Arabidopsis (Arabidopsis thaliana)

9 bau twong (Glycine max)

10 Tao tay (Malus domestica)

11 Dau ga (Cicer arietinum)

12 Sén (Manihot esculenta)

13 Dau tay (Fragaria vesca)

14 Virng (Sesamum indicum)

15 Dwa chuét (Cucumis sativus)

16 Hat tiéu (Capsicum annuum)

17 Mo Béng A (Prunus mume)

18 Thuéc 14 (Nicotiana tabacum)

19 Kiéu mach Tartar (Fagopyrum tataricum)
20 Diém mach (Chenopodium quinoa)
21 Can tay (Apium graveolens)

22 Ca linh lang (Medicago sativa)

23 Bach dwong bac (Betula pendula)
24 Béng Nam My (Gossypium barbadense)
25 Gb dwong den (Populus trichocarpa)

151 Nuruzzaman & cs. (2010)
167 Cenci & cs. (2014)

£ 39 Zheng & cs. (2016)
E 73 He & cs. (2019b)
g 94  Shan & cs. (2019)
131 Sanjari & cs. (2019)
488 Guérin & cs. (2019)
117 Ooka & cs. (2003)
101 Pinheiro & cs. (2009)
180 Su & cs. (2013)
71 Ha & cs. (2014)
96 Hu & cs. (2015)
37 Zhang & cs. (2018a)
87 Zhang & cs. (2018b)
e 91 Liu & cs. (2018a)
2 104  Diao & cs. (2018)
= 113 Zhuo & cs. (2018)
T

154 Li & cs. (2018)

80 Liu & cs. (2019a)

107 Alshareef & cs. (2019)
111 Duan & cs. (2019)
113 Min & cs. (2019)

114 Chen & cs. (2019)
270 Liu & cs. (2019b)

289 Wang & cs. (2019)

3. MUC DO DA DANG VE SO LUONG CUA
TF NAC O THUC VAT

Dén nay, ho gen NAC da dugc xac dinh trén
rat nhiéu d6i tugng thuc vat khac nhau. Cu thé,
101 thanh vién ho GmNAC da da duge xac dinh
trén dau tuong (Pinheiro & cs., 2009), trong khi
trude dé, tong s6 117 gen da dudc bao cao trén
cdy Arabidopsis thaliana (Ooka & cs., 2003).
Trén ciy lia, Nuruzzaman & cs., 2010, da ghi
nhan 151 gen thudc ho OsNAC, trong khi 180
thanh vién ctia ho MANAC da duge tim hiéu
trén cay tao tiy (Su & cs., 2013). Bén canh &6,
71 gen CaNAC cting da dugc nghién ctGu trén
cay dau ga (Ha & cs., 2014). Trong nhiing ndm
tiép theo, thém nhiéu loai thuc vat da dude xac
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dinh day da toan bd cac gen NAC, vi du nhu,
chu6i hot rting c¢6 167 gen (Cenci & cs., 2014),
sén c¢6 96 gen (Hu & cs., 2015), hanh tay c6 39
gen (Zheng & cs., 2016), dau tay cé6 37 gen
(Zhang & cs., 2018a), viing ¢6 87 gen (Zhang &
cs., 2018b), dua chudt c6 91 gen (Liu & cs.,
2018a), hat tiéu c¢6 104 gen (Diao & cs., 2018),
mo Dong A ¢6 113 gen (Zhuo & cs., 2018), thudc
la c6 154 gen (Li & cs., 2018).Gan day, cac
nghién ctu cling da ghi nhan dugc 73 gen 6 dia
(He & cs., 2019b), 80 gen 6 kiéu mach Tartar
(Liu & cs., 2019a), 94 gen 4 tric sao (Shan & cs.,
2019), 107 gen & diém mach (Alshareef & cs.,
2019), 111 gen 6 can tay (Duan & cs., 2019), 113
gen G co linh ling Min & cs., 2019), 114 gen &
bach duong bac (Chen & cs., 2019), 131 gen ¢
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cao luong (Sanjari & cs., 2019), 270 gen & bong
Nam My (Liu & cs., 2019b), 289 gen & cay gb
duong den (Wang & cs., 2019) va 448 gen
TaNAC ¢ lda my (Bang 1). Tém lai, ho gen NAC
4 thuc vat rat da dang vé so lugng thanh vién,
diéu d6 ching té chung c6 thé déng vai trd quan
trong trong qua trinh sinh truéng va phat trién
ctia thuc vat, c6 18 lién quan dén co ché dap tng
b4t 1gi.

Tém lai, ho NAC 6 thuc vat rat da dang vé
s6 lugng thanh vién. Hon niia, s6 lugng cac gen
ma héa TF NAC khéng phu thudc vao s6 nhiém
sc thé, kich thudc hé gen giita cac loai. Piéu
nay dat ra gia thuyét vé s lugng gen NAC c6
thé déng vai tro quan trong trong qua trinh sinh
trudng va phat trién cta thuc vat, c6 1& lién
quan dén co ché& dap tng bat loi.

4. VAI TRO CUA YEU TO PHIEN MA NAC
LIEN QUAN DPEN TINH CHONG CHIU BAT
LOI O CAY TRONG

TF NAC déng vai tro quan trong trong
nhiéu quéa trinh sinh hoc khac nhau ¢ thuc vat,
vi du nhu su phat trién cia mé phéan sinh ré va
choéi (Takada & cs., 2001; Vroemen & cs., 2003),
su phat trién co quan (Yamaguchi & cs., 2010),
dan truyén tin hiéu hormone (Kim & cs., 2006;
Jensen & cs., 2008), su chin ctia qua (Kim & cs.,
2006; Jensen & cs., 2008), va dac biét 1a trong
dap tng véi cac bat 1¢i sinh hoc va phi sinh hoc
(Huang & cs., 2015; Yan & cs., 2017).

Nhiéu nghién cttu di chiing minh méi lién
hé gitta NAC va mién dich & thuc vat. Cu thé,
hang chuc gen ma hoa NAC da cho thay vai tro
quan trong cua ching trong mién dich thuc vat
bang cach hoat dong nhu gen diéu hoa am tinh
va duong tinh, gen diéu bién phan ting qua man
va mién dich khi khéng hoc 1a muc tiéu cta cic
protein cadm ing mam bénh (Yuan & cs., 2019b).
Cu thé nhu, khi TaNACI1, TaNAC21/22 hoic
TaNAC30 & lda my bi lam bat hoat thi lam ting
cuong kha nang khang lai Puccinia striiformis f.
sp. tritici gy bénh ri sit lda my (wheat yellow
rust) (Feng & cs., 2014). Trong dap tng véi
ching khoéng doc

(avirulent strain) cua

Acidovorax avenae, cac cay bi bat hoat OsNAC4

thi c6 su giam hién tudng chét t& bao do dap ting
qua min cam, trong khi cac cdy biéu hién qua
mic OsNAC4 lai lam téng hién tugng nay
(Kaneda & cs., 2009).

Cac gen ma hoa TF NAC con 14 cac yéu to
diéu hoa quan trong trong dap ting véi cac bat
1gi phi sinh hoc & thuc vat (Puranik & cs., 2012).
0 Arabidopsis, su biéu hién qua mtc cua
ANAC019/0565/072 1am tang cudng kha nang
chong chiu han (Tran & cs., 2004). O cay 6t
(Capsicum annuum), viéc lam caAm (silence) gen
CaNAC2 dan dén sy tiang tinh nhay cam cua
cdy con vé6i nhiét do lanh (Guo & cs., 2015). Gan
day, FtNAC4/6/7/8/9 dudc chiing minh la c6 lién
quan dén dap ting cua kiéu mach Tartar véi
han, d min cao, nhiét d6 lanh va céc bat lgi ti
JA (Jasmonic acid) va SA (salicylic acid) (Deng
& cs., 2019).

O lda - cAy tréng mét 14 mAm dién hinh,
nhiéu thanh vién NAC da dugc chiing minh 12
c¢6 dong vai tro trong dap tng v6i han va mén,
nhu SNAC1 (NAC1 dap tng stress) (Hu & cs.,
2006), OsNAC10 (Jeong & cs., 2010), OsNAC9
(Redillas & cs., 2012), ENAC1 (Sun & cs., 2012)
va SNAC3 (Hu & cs., 2006; Fang & cs., 2015).
Trong d6, SNACI - gen NAC cam ting han, dudc
biéu hién chti y&u 6 cac t& bao bao vé ctia lda, da
dude ghi nhan 14 mot tng vién xuét séc cho thao
tac di truyén (Hu & cs., 2006). Su biéu hién qua
mutc SNACI dude bao cao la lam tang su thich
nghi v6i han vd man ¢ nhiéu cay tréng khac
nhau, bao gém lda (Hu & cs., 2006), lia my
(Saad & cs., 2013), bong (Liu & cs., 2014) va cay
gai (An & cs., 2015). Gan day, cac nha khoa hoc
da phat hién rdng su biu hién qua mic cla
ONAC022 & lua duge bién nap c6 thé giup cho
ching c6 kha néng chiu han va méin tét hon, it
nhat 1a do su tich tu Na* giam & cAc mé6 ré va
chéi so v6i cay khong chuyén gen (Hong & cs.,
2016). Tuong tu, phan tich phan ti@ ONAC066
cho thdy gen nay dudc cdm tng dang ké bdi
polyethylene glycol va NaCl, va lda chuyén gen
biéu hién qua mtc ONAC066 thé hién kha ning
chiu han cao hon, diéu nay dugc chiing minh
bing su tich tu ROS va ty 1&é mat nudc giam, va
ham lugng proline va dudng hoa tan ting (Yuan
& cs., 2019a). Nghién ctiu vé chiic ning cua
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OsNAC6 ciing phat hién ra NAC TF nay 1a yéu
td diéu hoa duong tinh cho dap ting véi han ctua
cdy. Su biéu hién qua mtc OsNACS6, dac biét &
cac md chdi c6 thé lam phinh to cac té€ bao tru
gitia v4 nhu méd trong cac mé ré ¢ lda chuyén
gen, va nhd d6 gidp cho cay chiu dudc sy mAat
nudc trong cic diéu kién thi nghiém trong
phong thi nghiém va trén canh déng (Lee & cs.,
2017). Phan tich biéu hién gen dé xac dinh cac
gen chiu anh hudng, da cho thady OsNAC6 cb
kha ning 12 yéu t& diéu hoa truc tiép ctia mot s
gen c6 lién quan dén protein van chuyén qua
mang, tdi, phytohormone va qua trinh chuyén
hoéa carbohydrate (Lee & cs., 2017; Chung & cs.,
2018). Ngugc lai, OsNAC2 § lua da dudc chiing
minh 1a c6 chtic ning nhu yéu t& diéu hoa Am
tinh. Cu thé 14, su biéu hién OsNAC2 duge diéu
hoa ting trong cac diéu kién tc ché thim thiu;
tuy nhién, su biéu hién qua mtc caa OsNAC2
lai lam gidm stic chéng chiu va néng suit cua
lda chuyén gen trong cac diéu kién han va man
(Shen & cs., 2017).

O ca chua, SINAC11 d3 dugde chting minh 1a
¢c6 chiic nang giong nhu moét TF dap tGng stress.
Phan tich phan ti cho thdy SINACI1 tang biéu
hién dang ké khi c¢6 cac bat lgi sinh hoc khéac
nhau, trong d6 c¢6 sy mat nuéc (Wang & cs.,
2017). Nhiing cidy ca chua bi lam cam gen
SINAC11 tré nén dé bi tén thuong hon trong cac
diéu kién han va méan, khi ma chding thé hién
hiéu suét quang hop thap hon va mic do ton
thuong do stress cao hon so véi cic cdy dé6i
chting khong chuyén gen (Wang & cs., 2017). Su
bat hoat tuong tu cua moét gen NAC cam ting
han khac (dugc goi la Jungbrunnenl (JUBI))
khién cho ciy ca chua dé bi tén thuong bdi han
hon véi sy tdng 1én cta ro ri ion va miic H,O,,
va sy giam mtc dd phién ma cta cac gen DREB
va DELLA d&ap tng han (Thirumalaikumar &
cs., 2018). Tu nghién ctu trén chudéi, Tak va
cong su dd bao céo rang su bidu hién cta gen
MusaNAC042 tang 1én véi kha nang khang méin
va han cta chudi (Tak & cs., 2017). Theo két
qua nay, chuéi chuyén gen biéu hién qui mtc
MusaNACO042 thé hién ham lugng caa proline
va chlorophyll cao hon, va ham lugng
malondialdehyde (MDA) th4p hon so v6i cac ciy
d6i chiing trong cac diéu kién bat loi.

688

O Miscanthus lutarioriparius, MINACI10
da dugc chling minh la ¢6 vai tro quan trong
trong viéc lam téng cuong kha ning chiu han
va man cta ciy Arabidopsis chuyén gen biéu
hién MINAC10 nhg sy ting l1én ctia ham lugng
proline va hoat tinh enzyme chéng oxy héa, va
lam gidm sy tich tu cia ROS va MDA (He &
cs., 2019a). Viéc tim ki€m cac gen NAC c6 lién
quan dén stress ¢ cdy bong da cho thay gen
GhNAC18 dugce diéu hoa ting bdi han (Evans
& cs., 2016). Ngoai ra, phén tich phat sinh loai
cho thdy GhNAC18 c6 quan hé gin giii véi
TaNAC67 cua lda my, da dugc biét 1a yéu to
diéu hoa duong tinh cho dap ting véi han va
mén cta Arabidopsis (Mao & cs., 2014; Evans
& cs., 2016). Mot bao cao gan day hon da chi ra
rdng cdy thudc la chuyén gen biéu hién
GhSNAC3 thé hién su ting cudng kha ning
chiu han va m#n nhdo kich thich sy kéo dai cta
ré chinh (Liu & cs., 2018b). Mot NAC c6 lién
quan dén stress khac dudec x4c nhan trong
nghién ctiu in planta 12 EcNAC67 ctua ciy ké
ngén tay (Eleusine coracana) (Rahman & cs.,
2016). Phan tich di truyén EcNAC67 cho thay
gen nay tham gia vao diéu hoa dap ting clia cay
v6i diéu kién han han va d6 maian cao. Luda
chuyén gen biéu hién EcNAC67 dudc bao cao la
c6 ré dai hon, ham lugng nuéc tuong déi cao
hon, sinh khéi chéi, va kha néng phuc hdi sau
stress t6t hon cting nhu ning suit cao hon
trong cac diéu kién bat 10i nay (Rahman & cs.,
2016). O cam ba la (Poncirus trifoliata),
PtrNAC72 duge xac dinh 1a nhan té tc ché su
chiu han khi sy biéu hién cta PtrNAC72 6
thuéce 14 gay ra mic do mat nuéc, rod ri chat
dién phan va MDA cao & cac dong chuyén gen
trong diéu kién han ho#éc mat nuéec (Wu & cs.,
2016). G bi ngdé (Cucurbita moschata),
CmNAC1 dugc xac dinh 1a yé&u té tiém ning c6
vai trd tich cuc déi véi su phat trién caa ré va
kha nang chiu mén & cAy Arabidopsis chuyén
gen (Cao & cs., 2017). O ké dudi cao (Setaria
italica), SINAC110 da dudc chiing minh 1a lam
cai thién kha nang chiu han va d6 mén cao cua
Arabidopsis chuyén gen biéu hién SiNACI110
ma dude thé hién bing ty 16 ndy mam t6t hon
cta hat, su phat trién cta ré, trong lugng tuoi
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va kho clia toan bd cAy bang cach kiém soat cac
chu trinh diéu hoa t& bao khac nhau (Xie & cs.,
2017). O ké ngoc trai (Pennisetum glaucum),
PgNAC21 dugc phat hién 1a yéu t& tiém ning
trong viéc cai thién kha n#ng chiu min. Cac
cdy Arabidopsis chuyén gen biéu hién
PgNAC21 da thé hién mot s6 tinh trang sinh 1y
va kiéu hinh t6t hon, bao gdbm su nay mam
tdng cuong cua hat, trong lugng tuoi clia cay va
do dai ctua ré (Shinde & cs., 2019). Pang luu ¥,
mot s6 cac nghién ctu trén cac gen NAC dap
Ging stress da dudc tién hanh trén nhiing cay
lau ndm dé biét dude cach thic thuc vat duong
d4u véi cac diéu kién han hoic man kéo dai. Vi
du, mot nghién ciu trén loai duong sdng trén

sa mac (vi du, Populus euphratica Olivier) cho
th4y su biéu hién ctia ba gen PeNAC034, 36, va
45 da bi thay d6i khac nhau trong dap tng véi
han va méin (Lu & cs., 2018). Cac nghién ctiu
chi tiét vé ba gen nay st dung hé biéu hién qua
mtic va dot bién (Arabidopsis cho PeNAC034
va 36, cdy duong cho PeNAC045) chiing minh
rang PeNACO036 hoat dong nhu mot yéu td diéu
hoa duong tinh, trong khi d6 chtic ning cua
PeNAC034 va PeNAC045 nhu cac yéu t6 diéu
hoa 4m tinh cho dap tng véi han va mén caa
cay (Lu & cs., 2018). Bang 2 tém tit chic nang
ctia mot s6 TF NAC trong viéc chéng chiu céc
b4t lgi phi sinh hoc & mot s6 cdy chuyén gen
dugc biéu hién qua muc gen NAC.

Bang 2. Kha ning chéng chiu bat 1gi phi sinh hoc

cua cay chuyén gen biéu hién qua mic gen NAC

. 2 Gen dwoc biéu hién
Cay chuyén gen

Kha n&ng chéng chiu cac diéu kién bat thuan

qua mac
A. thaliana ANACO019 Chéng chiju han, d6 mén cao, truyén tin hiéu ABA
ANACO055 Chéng chiu han, d man cao, truyé&n tin hiéu ABA
ANAC72 Chéng chiju han, d6 mén cao, truyén tin hiéu ABA
RD26 Chéng chiu han, man, truyén tin hiéu ABA
ANACO019 Chéng chju lanh, truyén tin hiéu ABA
ATAF1 Gen diéu hoa dwong tinh kha nang chiu han
ONAC063 Kha n&ng ndy mam cla hat cao hon trong diéu kién dd man cao va bét lgi thdm thau
GmNAC20 Chéng chiu man va dong bang
ZmSNAC1 Chéng chiu nhiét dé thap, dd man cao, han, va truyén tin hiéu ABA
TaNAC2 Chéng chiu han, man, va déng bang
ANACO042 Chéng chju béat lgi vé nhiét
Lua SNAC1 Tang kha nang déng khi khéng, chéng chju han va mén
SNAC?2 Chéng chiu man, han, lanh, vét thwong, va xt& ly ABA
OsNAC4 Chéng chiu han, man, lanh
OsNAC5 Chéng chiu ABA, man, lanh, lam day hat
OsNAC6 Chéng chiu han va mén
ONAC10 Chéng chiju han, d6 mén cao, nhiét d6 thap
ONAC045 Chéng chiu han va mén
Thube 14 TaNAC2a Chéng chiju han
DgNAC1 Chéng chiu ABA, NaCl, han, va lanh
EcNAC1 Chéng chiu bét lgi do thiéu nwéc va man
Lda my TaNAC69 Chéng chiu s mat nwéc gay ra do PEG (PEG-induced dehydration) va dd man thap
bau tvong GmNAC11 Chéng chiu man & ré cay dau twong chuyén gen
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5. MOT SO PINH HUONG TRONG NGHIEN
CUU TINH CHONG CHIU O THUC VAT

C6 thé thdy, nghién ctu vé chiic ning caa
cac gen ma héa TF NAC c6 thé 1a chia khoa cho
viéc cai thién dic tinh chong chiu diéu kién bat
thuan 6 cay trong. Cu thé, cac TF NAC dap tng
bat loi c6 thé duge st dung lam vat liéu tiém
néng cho cong tac chon tao gidng ting phé véi
bién d6i khi hau théng qua cac bién phap ky
thuat di truyén. Tuy nhién, mdt s6 cau hoi da
duge dua ra, nhu 1a viéc biu hién qua mtc cua
gen NAC c6 thé dan dén su thay d6i mot s6 tinh
trang hinh thai khéng mong muén trén dong
chuyén gen (cAy lun, ra hoa mudn, ning suét
thap) hodc lam ting man cam véi diéu kién khac.
HAu hét nghién ciu vé TF NAC thudng chi tap
trung vao co ché dap ting mot yéu to bat loi trén
dong ca thé chuyén gen, trong khi trén thuc t&,
nhiéu bat 1gi phi sinh hoc (han + néng, ngap +
mén...) sé tac dong dong thai lén ciy trong.

DPén nay, khi ky thuat chinh stia gen bang
hé théng CRISPR/Cas ra doi cho phép tao ra cac
dong dot bién mang doan gen dugc stia mot cach
chinh xac. Viéc stia chiia cac gen NAC nham
lam tang mic d6 dap ting bat 1gi 6 dong dot bién
6 thé tao ra dot pha trong cai thién tinh chong
chiu & cay trong. Tuy nhién, cac su kién cay
trong chinh stia gen dén nay van dang dugc xem

xét mot cach ky ludng nhiam dua ra cic co ché
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quan 1y cu thé trong khao nghiém va san xuét.
O Viét Nam, mic dit vAn c6 nhiing rao can nhat
dinh trong nghién ctu cdy tréng chuyén gen
nhung mot s6 nghién ctiu bude dau vé chiic nang
gen cua nhém gen ma hoa TF NAC trén ciy ho
DPau da dudge ghi nhan. Hon nta, véi quy trinh
tai sinh chdi cay ho Pau (dau tuong, dau ga va
lac) da duge xdy dung va hoan thién nhu hién
nay, r0 rang cac nha khoa hoc trong nudc hoan
toan da co s6 dé tién hanh cac bude tiép theo
nham chon tao giong cdy trong tng phé véi bién
d6i khi hau théng qua cac céng cu chon giong
phan ti.

Tém lai, TF NAC la mét yéu té quan trong
tham gia vao qua trinh tin hiéu trong dap tng
bat 1gi 6 thuc vat. Nhiing hiéu biét vé co ché
phan ti cua mang luéi TF NAC trong dap tng
da bat lgi c6 thé 1a din liéu quan trong trong
phat trién cac thé hé cay trong c6 phd khang bat
1gi rong huéng dén cong tac chon tao gidng tng
phé véi bién d6i khi hau.
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