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Tém tit: Nuclear factor-Y (NF-Y) 1a nhan t6 phién mi dugc tim thiy ¢ hiu hét cac loai thuc vat,
¢6 vai trd quan trong trong didu hoa va dap tng voi tac nhan bat loi. Trong nghién ctru ndy, 17 gen
mi hoa cho tiéu phén Nuclear factor-YB dd duoc xac dinh trén sin (Manihot esculenta Crantz).
Ho gen NF-YB phan b trén cac nhidm sac thé vai ty 1¢ khac nhau. Phan tich cau triic cho thdy ho
gen MeNF-YB rat da dang vé chiéu dai va su sip xép exon/intron. Cac gen cing nim trén mot
nhénh phan loai thudng c6 cu triic exon/intron tuong dong nhau. Dya trén dir liéu microarray, hau
hét cac gen NF-YB déu dugc ting cuong phién ma tai it nhat 1 mo chinh. Pang chu y, MeNF-YBI2
¢6 thé biéu hién manh ¢ m6 phan sinh dinh chdi, MeNF-YB2 duoc ting cudng & md seo phoi hoa.
Bén canh d6, mot s6 gen nhu MeNF- YB4/8/13/5 cing biéu hién manh & md seo phdi hoa. Két qua
nay ching to rang cic gen NF-YB & sin c6 thé lién quan dén cac qua trinh sinh trudng, phat trién

cua cac mo phéan sinh.

Tir khoa: Gen, Nuclear factor-YB, sén, Manihot esculenta, tin sinh hoc.

1. Pit van dé

Thuc vat ludn chiu anh huéng tir cac yéu
t6 ngoai canh bat thuan. R4t nhiéu co ché dap
mg cua thyc vat di duoc xac dinh, ban chat
clia cac qua trinh nay 1a sy biéu hién va didu
hoa cua nhiing gen chirc ning trong té bao
thuc vat. Trong s6 d6, nhan t§ phién ma
(transcription factor, TF) dugc ching minh 1a
mot trong nhitng nhom protein quan trong
tham gia vao qua trinh diéu hoa sy hoat dong
clia gen, tir d6 lién quan dén co ché dap ung
cua thuc vat véi tac nhan bat loi.
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Nuclear factor Y (NF-Y) la mot trong
nhitng nhém TF quan trong va dugc tim thdy &
tat ca cac loai thye vat. Cac nghién ctu da
ching minh rang, NF-Y khéng chi lién quan
dén qua trinh sinh trudng va phat trién ¢ thyc
vat ma con tham gia vao co ché dap ung véi
cac tac nhan bat loi [1]. V& cdu trac, NF-Y
gdm 3 tiéu phan, NF-YA, NF-YB va NF-YC.
Trong d6, NF-YB dugc dic trung boi ving
gép histone (histone fold motif, HFM) va 15i
histone H2B (CBFD-NFYB-HMF, Pfam:
PF00808) [2]. Pic diém nay cho phép xac dinh
mdt cach hé théng vé tiéu phan NF-YB & céac
loai thuc vat dua vao mot $6 cong cu tin sinh
hoc truc tuyén.

Trong nghién cru ndy, nhom tac gia tién
hanh xac dinh cac gen ma hoa NF-YB dua trén
hé gen cua sin (Manihot esculenta Crantz) da
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dugc giai ma gan day. Thong tin Ve chu giai ho
gen, vi tri phan bd trén nhiém sic thé va dic
tinh ctia gen da dugc phan tich. Dir lidu bicu
hién cta cac gen md hoa NF-YB dugc tim hiéu
dua trén dir li€u microarray trén céng thong tin
Gene Expression Omnibus (GEO). Két qua cua
nghién clru ndy s& cung cap nhimg dan liéu
quan trong vé ddc tinh cia NF-YB, tir do gop
phan x4c dinh ho TF NF-Y & cdy sén.

2. Vit liéu va Phuong phap
2.1. Vat liéu nghién cuu

Hé gen cia gidng sin moé hinh AM560-2
[3] trén co so dit li¢u Phytozome v11.0 [4].

2.2. Phwong phap nghién curu

- Phuong phdap xdc dinh ho gen ma hoa
NF-YB trén hé gen san: Thuat toan BlastP
duoc st dung dé xac dinh toan bd céc protein
c6 vung bao thu CBFD NFYB HMF (Pfam,
PF00808) [2] trén co so dit lidu cua sin [3].
Danh phap va cac thong tin vé chu giai gen ciia
ho NF-YB dugc thu thap thong qua co so dit
liéu NCBI (Bioproject: PRINA234389) [3].

- Phwong phdp phdn tich cdu tric gen:
Kich thudc cua tirng gen thanh vién ctia ho
NF-YB dugc x4c dinh bang phin mém
Blast2GO [5]. Ciu tric exon/intron dugc khai
thac bang cong cu GSDS 2.0 (Gene Structure
Display Server) [6].

- Phwong phdp danh gid mire dg biéu hién
ciia gen md héa NF-YB: Dit liéu biéu hién cua
ho gen NF-YB & cac md va co quan trong diéu
kién thuong dwoc khai thac trén co s GEO da
cong bd (GEO accession: GSE82279) [7].
Trong nghién ctru nay, ngan hang dir liéu biéu
hién toan hé gen ctia sin & 4 loai mo, bao gdm
mo s¢o phoi hoa (Friable Embryogenic Callus,
FEC), t6 chtrc phat sinh phdi ciu tao soma
(Somatic Organized Embryogenic Structures,
OES), md phan sinh dinh ré (Root Apical
Meristem, RAM) va mé phan sinh dinh chdi
(Shoot Apical Meristem, SAM) duogc truy cap
dé phan tich biéu hién ciia cic gen NF-YB

3. Két qué nghién ciru va thio luin

3.1 Két qua xac dinh va chu giai ho gen ma
hoa tiéu phan NF-YB o hé gen san

Tim kiém trén co sé dit liéu Phytozome
[4], Kkét qua da xac dinh dugc 17 trinh tu ¢o
ving bao tha PF00808 dic trung cho tiéu phan
NF-YB (E-value < 1 x 10®). Thong tin dinh
danh gen sau d6 lan lwot dugc chu giai trén
cdng thong tin NCBI chua dit liéu hé gen cia
san d3 duoc cong bd gin day (Bioproject:
PRINA234389) [3]. Nhu vy, tong s 17 gen
ma hoa NF-YB da duoc dinh danh va cha giai
trén hé¢ gen san, thong tin vé ma dinh danh, tén
locus va gen tuong dong trén Arabidopsis
thaliana dugc trinh bay & Bang 1.

Bang 1. Thong tin vé chu giai cta ho gen mi héa tiéu phan NF-YB & sén

STT Tén gen Tén locus M3 dinh danh Tuong dong
trén At

1 MeNF-YBI Manes.01G215700  cassava4.l 022353m  AtNF-YBS
2 MeNF-YB2 Manes.01G022100  cassava4.l 018152m  AtNF-YBI13
3 MeNF-YB3 Manes.03G193600  cassava4.l 018746m  AtNF-YB5
4 MeNF-YB4 Manes.03G141500  cassava4.l 025848m  AtNF-YB9
5 MeNF-YB5 Manes.05G117400  cassava4.l 018195m  AtNF-YBI13
6 MeNF-YB6 Manes.05G065300  cassava4.1 029071m AtNF-YB5
7 MeNF-YB7 Manes.08G002900  cassava4.l 017350m  AtNF-YBS
8 MeNF-YBS8 Manes.08G068800  cassava4.l 032889m  AtNF-YB6
9 MeNF-YBY9 Manes.08G119800  cassava4.l 026425m  AtNF-YB4
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10 MeNF-YB10  Manes.09G168700
11 MeNF-YB11 Manes.09G080600
12 MeNF-YB12  Manes.10G041500
13 MeNF-YBI3  Manes.11G162100
14 MeNF-YBI4  Manes.12G066300
15 MeNF-YB15  Manes.12G157600
16 MeNF-YBI6  Manes.13G077500
17 MeNF-YBI7  Manes.15G013700

cassava4.1 _032284m AtNF-YB4
cassava4.l 017418m  AtNF-YBI0
cassava4.l 017552m  AtNF-YBS
cassava4.l 017996m  AtNF-YBI1
cassavad.l 016584m AtNF-YB3
cassava4.1 024313m  AtNF-YB7
cassava4.l 026597m  AtNF-YB3
cassava4.1 026290m AtNF-YBS5
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Tiép theo, vi tri cia 17 gen NF-YB & sin
cling dugc xac dinh trén NCBI va dugc mo ta
& hinh 1. O day, tén gen md héa NF-YB dugc
dat theo vi tri phan bd cua gen lan luot trén cac
nhiém sac thé, tit MeNF-YBI dén MeNF-YBI7.
Két qua cho thiy, cac gen mid hoa NF-YB
dugc phan bd trén hau hét cac nhidm sic thé
v6i ty 16 khac nhau, nhiém sic thé s6 2, 4, 6, 7,
14, 16, 17 va 18 khong chita gen NF-YB.
Trong d6, c6 3 gen NF-YB dugc cu tru trén
nhiém sic thé sb 8, trong khi cic nhidm sic thé
con lai chi chira 1 - 2 gen NF-YB.

Két qua xac dinh ho gen NF-YB & sin duogc
so sanh V61 mot sO nghién clru tuong tu gan
day trén mot s dbi tuong cay trong quan
trong. Trén d6i twong dau tuong (Glycine
max), 32 gen ma hoa NF-YB, GmNF-YB, da
dugc xac dinh trong hé gen [8]. Gan day, két
qua nghién cttu trén cay ké (Setaria italica) cling
da ghi nhan dugc 15 gen SiNF-YB [9]. Cac
nghién ctru nay cho thdy ring, ho gen NF-YB &
thuc vat duge xac dinh 1a 1 ho da gen véi sb
lwong thanh vién rat da dang giita cac loai [2].

3.2. Két qua phan tich cdu tric gen md héa
cua ho NF-YB ¢ san

Két qua phan tich ho gen NF-YB & sén cho
thay, kich thude ving CDS cua cac gen tuong
déi ngan, tir 408 nucleotide (NF-YBS5,
Manes.05G117400) dén 732 nucleotide
(NF-YB4, Manes.03G141500). Trong khi do,
d6 dai ving genomic cuia cic gen rat da dang,
tu 426 nucleotide (NF-YBI0,
Manes.09G168700) dén khoang hon 6 kb
(NF-YB2, Manes. 01G022100) (Hinh 2).

Tiép theo, s6 lwong exon va intron cua gen
NF-YB dugc xé4c dinh bang cong cu GSDS [6].
Piu tién, cay phan loai dugc thiét 1ap dua trén

cin trinh ty twong dong giita cac protein
NF-YB, sau d6, trinh tv chudéi CDS va
genomic cua tung gen NF-YB tuong ung dugc
su dung lam trinh ty truy vén trén cong cu
GSDS [6]. Két qua phan tich sy sap xep
exon/intron dwoc thé hién & hinh 2. Co thé
thiy ring, ho MeNF-YB rat da dang vé& sb
luong exon/intron.
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Hinh 1. Vi tri phan b cua gen ma hoa tiéu phan
NF-YB trén hé gen san.
Céac gen cung nim trén nhanh phan loai
thuong co cau triic gen tuong tu nhau. Vi du, 2
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gen, MeNF-YB7 va MeNF-YB11 ¢6 céu tric 5
exon va 4 intron, trong khi rat nhiéu gen, nhu
MeNF-YB1/6/9/10/13/15/16/17 chi c6 1 exon.
Két qua nay cho thiy ring, cac gen mi hoa
NF-YB ¢ sian kha da dang, hon nira, ty 1¢ A/T
kha cao, ching t6 rang cac gen nay co thé bi
bién dbi trong qua trinh tién hoa dé thuc hién
nhiéu chirc ning trong té bao.

3.3. Két qua phan tich dit liéu biéu hién ciia
cdc gen ma hoa NF-YB ¢ san

Dir liéu biéu hién ctia cac gen thanh vién
cua ho gen NF-YB dugc khai thic dua trén
nghién ctru da dugc cong bd gan day Ve ngan
hang biéu hién toan hé gen trén mot sb mau
mé va co quan quan trong trén cdy sin
(GEO accession: GSE82279) [7]. Trong
nghién ctru nay, thong tin vé mirc d6 biéu hién
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cua cic gen ma héa NF-YB duogc tap trung
khai thac trén 4 loai mé, bao gdbm FEC, OES,
RAM va SAM.

Két qua cho thay, hau hét cic gen déu co
biéu hién & it nhat moét miu mé, chi c6 2 gen
MeNF-YB15 va MeNF-YBI6 c6 mirc biéu hién
duéi ngudng xac dinh. Trong sb do,
MeNF-YB12 va MeNF-YB2 c6 xu huéng biéu
hién manh & tit ca cic mo, dic biét,
MeNF-YB12 biéu hién manh & SAM, trong khi
MeNF-YB2 biéu hién manh & FEC. Tuong tu
nhu vay, MeNF-YB4/8/13/5 cling biéu hién
manh ¢ FEC. Nhing phan tich nay da chi ra
rang, cac gen NF-YB & sin co thé lién quan
dén cac qué trinh sinh truéng, phat trién cua
cac md phan sinh. Nghién ctru ndy s& duoc tiép
tuc tién hanh nham tim hiéu mic d6 dap ung
cua ho gen NF-YB ddi véi tac nhan bat thuan.

FEC OES RAM SAM

:#:
i

NF-YB2 =
NF-YB5 s

%1 2 3 4

:Exon
— :Intron
== :Upstream/Downstream

: Dwoi nguéng xac dinh
: Biéu hién
: Biéu hién manh

Hinh 2. CAu trac gen ma hoa va dir liéu biéu hién ciia ho NF-YB & sén.

4. Két luan

ba xéac dinh dugc 17 gen ma hda cho tiéu
phin NF-YB ¢ sin. Cac gen ndy phan bd rai rac
trén hé gen ciia san.

CAu triic cua ho gen MeNF-YB rat da dang
vé chibu dai va su sip xép exon/intron. Cac gen
cing nam trén mot nhanh phan loai thudng c6
c4u tric exon/intron trong dong nhau.

Phan tich dit liéu microarray cho thiy, hau
hét cac gen NF-YB déu dugc ting cudng phién
m3 tai it nhdt 1 mo chinh. Trong do,
MeNF-YB12 ¢6 thé biéu hién manh & SAM,
trong khi MeNF-YB2 duogc tang cuong & FEC.
Mot sb gen nhu MeNF-YB4/8/13/5 ciing biéu hién
manh & FEC. Diéu nay chimg t6 rang cic gen NF-
YB & san c6 thé lién quan dén cac qua trinh sinh
trudng, phat trién ciia cac mo phén sinh.
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Identification of Genes Encoding Nuclear Factor-YB
in Cassava (Manihot esculenta Crantz) using Bioinformatics
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Abstract: Nuclear factor-Y (NF-Y) transcription factor can be found in most of plant species and
is known to play important role in plant growth, development and stress response. In this study, 17
genes encoding NF-YB subunit were identified in cassava (Manihot esculenta Crantz). These genes
were located in chromosomes with an uneven ratio. Analysis of gene structure indicated that
MeNF-YB genes were varied in length and exon/intron organization. Genes in the same clade shared
similar exon/intron structure. Based on available microarray database, most of NF-YB genes were
up-regulated in at least 1 major tissue. Interestingly, MeNF-YB12 was highly expressed in shoot apical
meristem, while MeNF-YB2 was specifically accumulated in friable embryogenesis -callus.
Additionally, some genes, such as MeNF-YB4/8/13/5 were found to be strongly expressed in friable
embryogenesis callus. Our results strongly indicated that NF-YB genes in cassava might be associated
with various growth and developmental processes in meristem tissues.

Keywords: Gene, Nuclear factor-YB, cassava, Manihot esculenta, bioinformatics.



