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TOM TAT

Nuclear factor-YB 1a mét trong ba tiéu phan co ban cua nhéan té phién ma Nuclear factor-Y, dong vai tro quan
trong trong cac qué trinh sinh hoc dién ra trong té bao thuc vat. Trong nghién ctru ndy, mot sd yéu té diéu hoa cis-
dap mg hoc mon va dap ung bt loi di dugc tim thiy trén ving promoter cua 17 gen MeNF-YB. Trong d6, ving
promoter ciia gen MeNF-YB12 va -YB14 déu chira cac yéu t6 dap tmg bét lgi. Xay dung cay phan loai da chi ra rang
MeNF-YB12,-YB14 va-YB16 nam trén ciing nhanh v6i cac NF-YB & dau tuong va Arabidopsis thaliana dugc nghién
clru trude ddy, goi ¥ 3 thanh vién nay c6 thé dap img vai diéu kién han. Dit liéu microarray di chi ra cic gen co biéu
hién ¢ 7 bd phén chinh trén cay sdn trong diéu kién thuong. Gen MeNF-YB2 va -YB12 dugc xac dinh co biéu hién
dic thu 1an lugt & than, cu va cu, chdi bén. Mit khac, MeNF-YBS5 va -YB14 ciing c6 biéu hién manh & cu. Nhiing dit
liéu nay goi y rang 2 gen MeNF-YB14 va -YBI2 c6 thé dap tmg véi didu kién han.
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Nuclear factor-Y (NF-Y), la mét trong nhiing
nhan t6 phién ma phd bién nhit trong hé gen cia
hau hét sinh vat nhan chuén trong sinh gi6i (Zanetti
et al., 2017). La yéu t6 bam -CCAAT-, NF-Y duoc
céu thanh tir 3 tiéu phan, NF-YA, NF-YB va NE-YC
(Laloum et al., 2013). Nghién ctru gin day di ching
minh vai tro cia NF-Y trong diéu hoa sy biéu hién
ctia gen lién quan dén mot s6 qua trinh sinh 1y dién
ra trong té bao thuc vat (Laloum et al., 2013, Zanetti
et al., 2017). Hon nita, NF-Y cling dugc xac dinh
c6 tham gia vao co ché dap tmg diéu kién ngoai
canh bat loi (Zanetti ef al., 2017), nhu & dau tuong
(Quach et al., 2015) va Arabidopsis thaliana (Nelson
et al.,2007).

Gan day, 17 gen ma hoa cho tiéu phan NF-YB
& sin da dugc xac dinh va phan tich (Chu Puc Ha
va ctv., 2017). Trong d6, mot sb gen MeNF-YB da
duogc xac dinh co biéu hién tdng & mo6 phan sinh
dinh chdi, dinh ré&, mo seo phoi hoa va td chure phat
sinh phéi cAu tao soma trong diéu kién thudng (Chu
bucHavactv.,2017). Tuynhién, cac gennay c6 lién
quan nhu thé nao dén co ché dap tmg va chéng chiu
diéu kién ngoai canh bt 1¢i & cdy san dén nay van
chua 3. Trong nghién ciru nay, mot s yéu té dicu
hoa cis- (cis- regulatory element, CRE) dap tmg bét
loi va dap tng tin hiéu diéu hoa hoc mon da duoc
phan tich trén ving promoter ctia cac gen ma hda
tiéu phan NF-YB ¢'sin. Sau do, cay phan loai gitta ho

NF-YB ¢'sdn va mot s6 NF-YB c6 dap tmg han duoc
xac dinh trén cay trong khac di duoc phan tich.
Cudi cing, biéu hién cua cac gen md hoéa NF-YB &
san duoc phan tich trén co so dit liéu microarray.

II. VATLIEU VAPHUONG PHAPNGHIENCU'U
2.1. Vatliéu nghién ctru

Hé gen va hé protein cua giébng sin mod hinh
AMS560-2 trén co s¢ di liéu Phytozome (Goodstein
et al., 2012). Trinh tu nucleotit va axit amin cua tiéu
phan NF-YB 6 sin dugc thu thap trong nghién ctru
trudc day (Chu Ptic Ha va ctv., 2017).

2.2. Phwong phap nghién ctru

- Phuong phap tim kiém yéu té diéu hoa: Ving
trinh tyr 1000 nucleotit (bat ddu tir ma mo dau -ATG-)
cuamodigenmahéa NF-YB & sdn duoc xac dinh dua
vao ma dinh danh gen da duoc mo ta trude day (Chu
bucHavactv.,2017)trén céng thong tin Phytozome
(Goodstein et al.,2012). Cac CRE dap ting hoc mon
va dap ung bat loi trén vung promoter ctia mdi gen
dugcphantichbangPlantCARE (Lescotetal.,2002).

- Phuong phap xay dung cdy phan loai: Trinh
ty axit amin cua mot s6 NF-YB dap tmg voi han
trén dau tuong (Quach et al., 2015) va A. thaliana
(Nelson et al., 2007) dugc st dung dé xay dung ciy
phan loai véi tiéu phan NF-YB & san (Chu Dtc Ha
va ctv., 2017) v6i phuong phap Neighbor-Joining
bang cong cu MEGA (Kumar et al.,2016).
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- Phuong phap phan tich dit liéu biéu hién
microarray: Ma dinh danh cta tirng gen méa hoda
NE-YB 6 sin duoc st dung dé truy cép vao dir liéu
microarray trong diéu kién thuong (Wilson ef al.,
2017). Trong d6, thong tin biéu hién cta cac gen
duoc phan tich trén 7 b phan, bao gém mé cu, ré
soi, than, chdi bén, 14, gan 14 va cudng 1a (Wilson
et al., 2017). Mirc d6 biéu hién cua cac gen dugc
mo hinh hoa b.';'mg ban dd nhiét trén cong cu
Microsoft Excel.

III. KET QUA VA THAO LUAN

3.1. Két qua phan tich yéu t6 diéu hoa cis- trén
ving promoter cuiia cac gen ma héa tieu phan NF-
YB 6'san

Tim kiém su c6 mit caa CRE c6 thé cho phép
du doan churc nang gen muc tiéu. Trong nghién cuu

nay, mot s CRE dap ung hdc mén, bao gom yéu
t6 dap ung axit abscisic (abscisic acid responsive
element, ABRE), trinh tu -CGTCA- va -TGACG-
dap tng axit jasmonic, yéu té dap tng étilen, trinh tu
dap tng gibberellin, hop P va yéu td -TGA- dap tng
auxin, da dugc tim thiy trén ving promoter ctia hiu
hét cac gen mi hoa NF-YB & sin. Hai gen, MeNF-
YB2 va -YB15 khong chira bat ky CRE dap tng hoc
moén nao. S6 lugng CRE dap tng hoc moén phan bd
kha day dac trén ving promoter ctia ho gen ma hoda
NF-YB (~1,47 CRE/gen) cho thiy MeNF-YB c6 thé
tham gia vao con duong tin hiéu thong qua cac hoc
mén ndy. Didu nay rat c6 y nghia vi cac gen lién quan
dén tinh chdng chiu didu kién bat loi & thuc vat ludn
nam trong mang ludi dan truyén tin higu dugc dicu
hoa boi hé théng hoc mon.

Bang 1. Phan tich viing promoter ctia cic gen ma héa tiéu phan NF-YB & san
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Tuong tw, CRE dap ung bét loi ciing dugc tim
kiém trén ving promoter ciia cac gen MeNF-YB &
san. Tim kiém bang coéng cu PlantCARE, 4 nhom
CRE, yéu t& dap tng nhiét do cao, yéu té dap tng
diéu kién lanh, trinh ty bdm cia MYB dap tng voi
han va trinh tyr 13p gidu -TC- lién quan dén kha ning
phong thu di dugc tién hanh khao sat (Bang 1).
Promoter cua tit ca cac gen ma hoa NF-YB & sén

déu chira it nhat 1 CRE dap tng bat loi, mat do cua
nhém CRE nay dat x4p xi 1,23 CRE/gen. Pang chu
y, ving promoter ctia MeNF-YBI2 va -YBI4 déu
chira tat ca cac CRE dap tng han, nhiét do (Bang 1).
Gan day, tin suat phan bd cua CRE dap ung bit loi
trén vung promoter cia nhom gen ma hoa protein
giau methionin & A4. thaliana da dugc ghi nhéan dat
khoang 0,54 CRE/gen (Chu ef al., 2016). Nhiing két
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qua nay di cho thiy su quy tu mot cach day dic CRE
dap ung hoc moén va dap ung bat 1gi trén promoter
ching to ho gen MeNF-YB dong vai tro quan trong
trong chéng chiu diéu kién bat loi, tuong tu nhu
nhitng ghi nhén trude diy trén cac dbi twong ciy
trong khéac (Zanetti et al., 2017).

3.2. Két qua xay dung ciy phan loai cia NF-YB
lién quan dén tinh chdng chiuhan

Xay dung cay phan loai ¢ thé cho phép du doan
chirc ning cta tiéu phan NF-YB ¢ sin dya vao
nhing protein di biét vai tro trén dau trong (Quach
et al., 2015) va A. thaliana (Nelson et al., 2007).
Nhiing thanh vién ciia ho NF-YB ¢ sin néu duoc
xac dinh nam cung nhanh véi NF-YB & dau tuong
va/hoac A. thaliana véi gia tri cut-off 16n hon 50%.
Két qua phan tich cay phan loai bing cong cu MEGA
(Kumar ef al., 2016) duogc thé hién ¢ hinh 1.
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Cu Ré soi

Tu gid tri bootstrap trén nhanh cua cay phan
loai cho thiy cac tiéu phan NF-YB c6 thé duogc chia
lam 2 nhém chinh. Trong d6, nhom 1 gdm 3 phan
nhoém, lan luot 1a 1,, 1, va 1, trong khi chi c6 3
thanh vién MeNF-YB & sin thudc nhoém 2. Pang
cht y, 3 thanh vién cua ho NF-YB & sén duoc xac
dinh nim cung voi mot s NF-YB ¢ dau tuong va
A. thaliana (Hinh 1). Cu thé, AtNF-YBO1, duoc ghi
nhan gan day c6 lién quan dén tinh chng chiu & A.
thaliana (Nelson et al., 2007), cung nhanh véi thanh
vién MeNF-YB12. Bén canh do, 2 thanh vién cua ho
NF-YB ¢ dau tuvong, GmNF-YB06 va GmNF-YB02
(Quach et al., 2015), 1an luot nim cung phan 16p
v6i MeNF-YB16 va MeNF-YBI14 (Hinh 1). Trudc
do6, cac protein ndm trong cing mot nhanh trén cay
phén loai thuong chia sé chiic nang tuong tu nhau
(Ha et al., 2014). Nhu vay, 3 gen ma hoa MeNF-
YB12, -YB14 va -YB16 c6 thé dap tng vé6i diéu kién
han, tuong ty nhu cac NF-YB tuong dong trén ddu
tuong (Quach et al., 2015) va A. thaliana (Nelson et
al., 2007).

3.3. Két qua phan tich dir liéu biéu hi¢n ciia gen
ma héa NF-YB

Trong nghién ctru nay, mirc do biéu hién cua ho
gen mi hoa NE-YB ¢ sin dugc phan tich dua trén
ditliéu microarray (Wilson et al.,2017). Két qua cho
thay tat ca cac gen MeNF-YB déu c6 biéu hién ¢ 7 co
quan chinh trén cay. Pac biét, 4 gen MeNF-YB dugc
x4c dinh c6 biéu hién manh & tit ca mau mo, déng
thoi ddc thu & it nhit 1 vi tri (Hinh 2). Trong do,
MeNF-YB2 biéu hién dic thu & than va cii, MeNF-
YB12 duoc tap trung manh ¢ cu va chdi bén. Trude
do, 2 gen nay cling da dugc xac dinh co biéu hién
dac thu 1an luot & mé seo phoi hoa va md phan sinh
dinhré (ChubtcHavactv.,2017). Bén canh do6, hai
gen MeNF-YBS5 va -YB14 cling co biéu hién manh &
cu (Hinh 2).
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Hinh 2. Mirc d6 biéu hién cta ho gen ma hoa NF-YB ¢ 7 mo trong diéu kién thuong
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Phén tich cho thdy, MeNF-YBI2 va -YBI4 duoc
du doan c6 thé dap ung véi diéu kién han (Hinh 1),
2 gen nay déu biéu hién manh & 7 md chinh trong
diéu kién thuong (Hinh 2). Ving promoter ctia 2 gen
nay déu chira cac CRE dap tmg bt loi va héc mon
(Bang 1). Hon nira, yéu t& ABRE dugc tim thiy
trén vung promoter cua gen MeNF-YB14 (Bang 1).
C6 thé thiy rang, 2 gen nay dong vai trd quan trong
trong co ché dap ung va chéng chiu véi diéu kién
ngoai canh & san. Trong d6, MeNF-YB14 va -YBI2
c6 thé dap tng v6i dicu kién han thong qua con
duong phu thudc va khong phu thuoc ABA.

IV.KET LUAN VA PENGHI
4.1. Két luén

Ving promoter ctia ho gen ma hoa NF-YB ¢ sin
chira sé lwong 16n CRE dap tng hoc mén va dap ing
bét 1oi. Trong do, tat ca cac CRE dap tng bét lgi déu
duoc xac dinh trén vung promoter ctia 2 gen MeNF-
YBI12 va-YBIA.

Tiéu phan NF-YB ¢ sin, dau twong va A. thaliana
duogc chia lam 2 nhom chinh trén cay phan loai. Ba
thanh vién, MeNF-YB12, -YB14 va -YB16 duoc xac
dinh tvong dong va xép cung nhanh véi cac NF-YB
dau tuong va A. thaliana lién quan dén tinh chéng
chiu han.

Céac gen MeNF-YB c6 biéu hién ¢ 7 co quan
chinh trén cdy trong dicu kién thuong. Gen MeNF-
YB2 biéu hién ddc thu ¢ than va cua trong khi MeNF-
YBI2 duoc xac dinh dic thu ¢ cu va chdi bén. Hai
gen MeNF-YB5 va -YBI14 c6 biéu hién manh & cu.
MeNF-YBI4 va -YBI2 c6 thé lién quan dén tinh
chdng chiu voi didu kién han théng qua co ché phu
thudc va khong phu thuoc ABA.

4.2. D& nghi

Mirc d6 biéu hién cua cac gen ma hoa NF-YB ¢
san s& dugc dinh lugng trong nghién ciru tiép theo
nham kiém chimg kha ning dap tng ciia gen trong
diéu kién batloi.
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Study on structure of genes encoding Nuclear factor-YB
subunit associated with drought tolerance in cassava

Chu Duc Ha, La Viet Hong, Le Hoang Thu Phuong,
Le Thi Thao, Hoang Thi Thao, Pham Thi Ly Thu

Abstract

Nuclear factor-Y B (NF-YB), one of three basic subunits formed Nuclear factor-Y, is considered to play important roles
in various biological processes in the plant cell. In this study, various hormone- and stress- responsive cis- regulatory
elements were found in the promoter regions of 17 identified MeNF-YB genes. Among them, promoter regions of
MeNF-YBI2 and -YB14 genes were predicted to contain many stress- responsive regulatory elements. Construction
of phylogenetic tree showed that MeNF-YB12, -YB14 and -YB16 were clustered into the same branches with well-
known NF-YB in soybean and Arabidopsis thaliana, suggesting that these members might be linked to drought
tolerance. MeNF-YB genes were expressed in 7 major organs in plant in normal condition. Interestingly, MeNF-YB2
and -YB12 were exclusively expressed in stem, storage root and root, lateral bud, respectively. Additionally, MeNF-
YB5 and -YB14 were also strongly expressed in roots. Our results suggested that MeNF-YB14 and -YB12 might be
responsive to drought condition in cassava.
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