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cua hg gen mi hoa tiéu phan Nuclear factor-YC
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Nhin t6 phién ma Nuclear factor-Y (NF-Y) dwgc ciu tao bi 3 tidu phin NF-YA, NF-YB va NF-
diéu hoa tham gia vao nhidu qua trinh quan trong & thye vit. Trong nghién ciru nay,
tich & cay sin (Manihot esculenta) dya trén cac phén tich tin sinh hgc'. Két qua di x
YC & genome ciy sén, dit tén 12 MeNF-YC. Phan tich ciu tric cho thay, phén Ién c
trong tu nhur ghi nhin & cac loai thuc vat khac. Danh gia dir li¢u tran
phin I6n cdc gen thanh vién cé biéu hién & it nhat mot mé co' quan,
Dic biét, MeNF-YC0S dugc xac dinh I3 gen 6 biéu hi¢n manh & nhidu vi tri nhét (¢ ca mo pha
phén sinh chép ré, tb chirc phat sinh phéi ciu tao soma va cii). Nhirng két qua nay di cung cip
toan dién vé ho gen mi héa tiéu phan NF-YC & sén, tir d6 cung cip gen ing vién cho nghién ci

nhim nang cao tinh chéng chiu bit l¢i & cay sin.

| I YC, la nhém protein
tiéu phan NF-YC da dwgc phin
ac dinh dwgc 14 gen mi héa NF-
ac gen MeNF-YC chi ¢ madt exon,
scriptome ciia hQ,MeNF-YC da chirng minh
bd phin trén cay sén trong diéu ki¢n thuong.
n sinh dinh chdi, mé
cic dir lidu mét cach
u chire niing tiép theo
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Md dau

Nhan t§ phién ma (transcription factor - TF) 1a nhiing
nhém protein diéu hoa, c6 trinh tu dic hiéu giup qua trinh
nhan biét va bam trén ving promoter cua gen, tir d6 diéu
hoa sy biéu hién cia gen. O thuc vat, cac ho TF dong vai
trd quan trong, tham gia vao nhiéu qué trinh sinh hoc thiét
yéu, c6 thé ké dén nhu qua trinh chin qua & cdy ca chua
(Solanum lycopersicum) [1], diéu hoa sy tuong téc giira ré
- hé vi sinh vat dit [2] va co ché phat sinh phéi & cay bong
(Gossypium hirsutum) [3). Trong d6, Nuclear factor-Y (NF-
Y), chu tao tir 3 tiéu phin NF-YA, NF-YB va NF-YC, la mét
trong nhitng nhém TF dac trung, duge ghi nhén c6 mat & tat
ca cac loai thuc vat [4].

Véi nhirng thanh tuu coa cac cong nghé “-omics”, cac
ho TF NF-Y da dugc nghién ctru trén nhidy cdy trong quan
trong, nhu lba gao (Oryza sativa) [5), ngo (Zea mays) [6] va
déu twong (Glycine max) [7]. Trong cac ghi nhan gin day,
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2 tiéu phan caa TF NF-Y, bao g6m NF-YA va NF-YB da
dwoc phan tich trén déi tugng cdy san (Manihot esculenta)
[8-10]. Pay Ia 1 trong 5 loai cay tr(“)ng quan trong ¢ Viét
Nam., duoc sir dung 1a thue pham, nguyén ligy ché bién thic
an gia slic va san Xudt nhién lidu sinh hoc. Tuy nhién, chua
¢6 ghi nhan nao vé tiéu phin NF-YC trén, doi tuong cay co
¢l ¢6 y nghia nay. .

Trong nghién ciru nay, ho gen ma hoa tiéu phan NF-YC 4
duoc xéc dinh trén genome cua giéng sin mo hinh ‘AMS560-
2’. Dya trén cac thong tin duoc cha giai, cAu tric cua cac
gen mé héa NF-YC da dugc phan tich. Thém vao do, théng
tin bi€u hién cua cac gen NF.YC trong diéu kién thuong da
dugc khai thac dya trén co s¢ di liéu transcriptome. K &t qua
cua ngbién clru ndy da cung cép thém nhimg dan ligy quan
trong v& ho TF NF-Y & cay sin, tr d6 6 thé xem xe vg g3
xuat nhirng gen ({ng vién cho phan tich chire nang gen nhim
nang cao tinh chong chiu bat loi & cay sin noi riéng va thue
vat n6i chung. .
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Abstract:

Nuclear factor-Y (NF-Y), composed of NF-YA, NF-
YB and NF-YC subunits, is known as the regulatory
protein involving in various important processes in
plants. In this study, the NF-YC subunit was analysed in
cassava (Manihot esculenta) based on the bioinformatic
approach. As the results, a total of 14 genes encoding
NF-YC, namely MeNF-YC, were identified in the
cassava genome. Qur structural analysis showed that the
majority of MeNF-YC contained only one exon, similar
as previously confirmed in other plant species. Based
on the available transcriptome atlas, most of MeNF-YC
genes were found to express in at least one tissue, organ in
cassava plants in the normal condition. Notably, MeNF-
YC05 was defined as the highly-expressed gene in many
tissues, including the shoot and root apical meristems,
somatic embryogenic structures, and storage roots. Our
results would provide the comprehensive information
of the genes encoding NF-YC in cassava, thereby
suggesting a list of candidate genes for studying the
functional characterisation to improve the unfavorable
condition tolerance of cassava.

Keywords: bioinformatics, cassava, gene expression,
gene structure, Nuclear factor-YC.
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Dir liéu va phuong phap nghién ciiu

Dir liéu

Dir liéu genome va proteome cua giéng san mé hinh
*AMS560-27 giai ma gan day [11] duoc khai thac trén NCBI.

Dir liéu transcriptome cua giong san *“TME 204° dugc cong
b6 gin diy (GEO accession: GSE82279) [12].

Phwong phap nghién ciru

Phicong phap xdc dinh NF-YC ¢ sdn: toan bd NF-YC
(mg vién & san duoc khai thae tir PlantTFDB [13]. Trinh tu
protein cua cac tmg vién duge kiém tra trén Pfam [14] dé
kiém chitng sur cd mit cua ving bao ton NF-YC ¢ thuc vat
nhu trong ghi nhan gan day [4].

Phicong phap chii giai thong tin gen NF-YC ¢ san: trinh
tu protein ciia NF-YC dugc BlastP vao proteome cua sin
[11] trén NCBI dé tim kiém ma gen, md ARN va ma protein.
Sau do, trinh tu gADN (genomic ADN), CDS (coding DNA
sequence) va vi tri phan bd gen NF-YC duoc thu thap trén
genome ctia sin [11] tai NCBI.

Phurong phdp phdn tich cau triic gen NF-YC o san: trinh
tw gADN va CDS cuia timg gen NF-YC & san lan lugt duge
truy van trén PIECE [15] dé phan tich cdu tric exon/intron
muc tiéu. Két qua duge mo hinh hoa trén Illustrator. Su Sﬁp
xép cua gen NF-YC dugc xdc dinh dua trén cdy phan loai
xdy dung theo phuong phap Neighbor-Joining trong MEGA
[16].

Phuwong phdp ddanh gia biéu hién ciia gen NF-YC o sdn:
ma dinh danh gen NF-YC duoc sur dung dé khai thac trén
transcriptome cua sin trong didu kién thuong [12]. Trong
d6, cac mau mé va bo phan chinh trén ciy san duoc thu
thap, bao gSm mo seo phoi hoa (Friable embryogenic
callus - FEC), t6 chirc phat sinh phéi cau tao soma (Somatic
organized embryogenic structure - OES), md phan sinh
chop ré (Root apical meristem - RAM), mé phén sinh dinh
choi (Shoot apical meristem - SAM), cu (Storage root - SR),
ré sgi (Fibrous root - FR), thin (Shoot - S), chdi bén (Lateral
bud - LB), I (Leaf - L), gan i (Mid vein - MV) va cudng
la (Petiole - P) [12].

£ L] -~ * ~
Ket nua va thao luan
Két qua tim kiém va xdc dinh tiéu phin NF-YC ¢ sin

Dé tim kiém toan bd cdac NF-YC ¢ sin, co s di lidu
PlantTFDB [13] duoc ra soat dé sang loc tit ca thong tin
vé tiéu phan nay. Kiém chimg ving bao thu NF-YC trén
Pfam [14], 14 protein tng vién da dugc xac dinh (bang 1).
Theo do, cac gen NF-YC duge chi giai trén genome dya
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trén thuat toan BlastP trinh tir amino acid twong Gng trén
proteome cua sin [11] trén NCBI. Théng tin co ban vé NF-
YC ¢ san, bao gdbm ma gen, md mARN, ma protein va ma
locus duoc thé hién & bang 1.

Bang 1. Théng tin chi gii ctia ho gen MeNF-YC 6 ciy sin.

TT  Téngen Ma gen' Mi mRNA! M protein' M locus'

1 MeNFYCO! Manes01GO63900  cassavad.] 027362m  XP 021604318 LOC110609202
2 MeNF-FCO2 Manes0IGH3300  cassavad] 026339m  XP 021629508 LOC110627482
3 MeNF-YCO3 ManesOIGIT6600  cassavad.] 013455m  XP 021607456 LOCI10611429
4 MeNF-YCO4 Manes03GIS3200  cassavad.l_031452m  XP 021607269 LOCI10611327
§ MeNF-YCO5 Manes.04G022800 cassavad | 015531m  XP_021609413 LOCI110612883
6 MeNF-YCO6 Manes04G155300  cassavad.]_012635m  XP_021610750 LOC110613762
7 MeNF-YCO7 Manes.06G120200 cassavad.] 013422m XP_021614739 LOC110616616
8 MeNF-YCOS  Manes06GIT6100  cassavad.]_014033m XP_ 021616875 LOCT10618125
9 MeNF-YCO9 Manes.09G163000  cassavad.] 014289m XP_0216239% LOCI10623383
10 MeNF-YCIO  Manes.11G008800 cassavad.] 012312m  XP 021628782 LOCI110626907
1 MeNF-YCII Manes. 126012100 cassavad.]_026058m  XP_ 021631336 LOC110628830
12 MeNF-YCI2 Manes.14G009500  cassavad.l_014024m XP 021592144 LOC110599865
13 MeNF-ICIT Manes. J4GO50900  cassavad.|_034343m XP_021591876 LOC110599671
14 MeNF-FCI4 Manes 15G024300  cassavad.1_029608m LOC110602683

XP_02159595]

Ghi chi: ': théing tin dugc khai thac i NCBI; thong tin khai thac tir
PlantTFDB.

Trude day, ho tiéu phin NF-YC cling da dugc xac dinh
trén mot sb dbi trong cay tr6ng khac. Cu thé, 16 thanh vién
OsNF-YC da dugce ghi nhan trén lga gao [5], trong khi o
ngod. Zhang va cs (2016) da sang loc dugc 18 NF-YC [6].
Truge do, ho NF-YC (gom 15 GmNF-YC) da duge nghién
clru trén déau tuong [7]. Nhu vay, cac gen ma hoa tiéu phan
NF-YC ¢ thuc vit noi chung la ho da gen, véi sé luong gen
thanh vién khac nhau giira cac déi trong.

Tiép theo, vi tri phan bb cua cic gen NF-YC duge xac
dinh trén genome cua san [11] trén NCBI. Theo do, ho gen
NF-YC phan b6 rai réc trén cac nhidm séc thé (NST) cua sin
vGi ty 1€ khdc nhau. Cu thé, 3 gen NF-YC ndm trén NSTI,
trong khi NST4, 6 va 14 déu chira haj gen NF-YC. Cac
NST3, 9, 11, 12, 14 va 15 lin lugt chi chira duy nhat mot
gen NF-YC. Trong nghién ciru nay, tén cua cac gen mi hoa
tiéu phan NF-YC duoc dat theo vi tri phén bd trén genome
vOi *Me’ ky hiéu cho M. esculenta (bang I, 2), tuwong tu nhu
phuong thire dat tén cho MeNF-YA va MeNF-YB di dugc
ghi nhan gin day ¢ san [

8-10] ciling nhu cac loai thuc vat
khac [5-7].

TAPCHI

g:::g:&\/@{ Nam 61(7) 7.2019

Bang 2. Thong tin chi gidi cia ho gen MeNF-YC § cay sin

Vi tri phin bé

TT  Téngen Minh hoa

1 MeNF-YCOI NSTI:NC_035161.1 (18625791..18626144) NSTI +

2 MeNF-YCO2  NSTI:NC_035161.1 (23354134..23356164) NSTI &
3 MeNF-YCO3 NSTI:NC_03316171 (27806813..27810509) NSTI

4 MeNF-YCO{  NST3:NC_035163.1(26997533.26999688,C)  NST3

5 MeNF-YCOS  NST4: NC_033164.1 (2462001.2464098) SQSB..—
f MeNF-YCO6 - NST4: NC_033164.1 (27771621..27776913) 5'5-1':?_—}
1 MeNF-FCG7 — NST6:NC_033166.1 (22901983..22908231, C) N6

8 MeNF-YCO8 NST6: NC_038166.1 (27506028..27508596) BS_T(!_,—+

9 MeNF-YC09 NST9: NC_035160.1 (27776414.27780827) N ’Sl.’_—g_‘
100 MeNF-YCIO NSTI1:NC_035171.1 (936525941910, C) NS .

1 MeNF-YCII NSTI2:NC_035172.] (1020980..1021583) BST12

12 MeNF-YCI2  NSTI4: NC_035174.1 (914713.917351,C) NSTI4 3

13 MeNF-YCI3 - NSTI4: NC_035174.1 (4018243..4022194) NSJ14

14 MeNF-YCI4 NSTIS: NC_035175.1 (1853556..1855953) NéTIS

Ding chi y, phin 16n ho gen MeNF-YC (11 trén 14) déu
phan bo & viing can déu mat cia cac NST

, ngoai trir 3 gen
MeNF-YC trén NST1 (bang 2). Hién trong nay ciing dugce

quan sat thay trén ho gen mi hoa tiéy phin NF-YA va NF-
YB ¢'san [8-10] ciing nhu ho gen NF-YC trén cic dbi tugng
khéc [5-7].

Két qua phén tich ciu triic

gen md héa tiéu phan NF-yC
0 sdn

Ho MeNF-YC dugc phan tich trén PIECE
dinh cau tric gen (exon/intron). Két qua cl
MeNF-YC ¢6 su da dang vé sé luon
cau tric clia chc gen thanh vién (hinh
exon ct'{a ho gen MqNR YC dao ddng tir mot (8 gen), hai (1
gen), bon (4 gen) dén SE:iU exon (4 gen) (hinh 1). Piang chu
¥, ¢éc gen MeNF-YC nim cung mot nhanh theo cdy phan

loai Neighbor-Joining thuong ¢6 ciu tric va kich thude gen
twong ty nhau (hinh 1),

[15] dé xac
ho thiy, ho
g exon/intron trong
1). Cu thé, s luong
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So sanh véi sb lugng exon trén NF-YC & cac loai thyc
vat khac cho thay ho NF-YC ¢6 cu tric rit da dang. O ca
chua, 13 tren tong 6 20 gen SINF- YC ¢6 mot hodc hai exon,
trong khi sb gen con lai co cdu tric dao dong tir 3 dén 6
exon, duy nhat Solyc02g091030 c6 22 exon [1]. Trong khi
do6, 12 thanh vién cia ho ZmNF-YC & ngd (trén 18 gen) chi
ghi nhén mot exon, cac gen con lai chira tir 2 dén 6 exon [6].
Cac két qua nay cho thay, ho NF-YC & thuc vt c6 cdu tric
gen da dang, tuy nhién, mdt ty 1€ I6n gen thanh vién déu chi
c6 mot exon, trong tu nhu trong ghi nhén tredce day [4).

Ket qud ddnh gid bzeu hign ciia cdc gen ma héa tiéu
phin NF-YC trong diéu kién thiwong .

Trong nghién ctru nady, dé tim hiéu mirc do biéu hién
cua ho gen MeNF-YC trong diéu kién thudng, dir liéu phién
ma & 11 mau mo, co quan va bo phén chinh trén cay sin da
dugc khai thac déxirly [12]. Cu thé, cay sin ‘AM560-2’ da
dugc trdng trong diéu kién thudng “tiéu chuan , véi ché do
anh sang 12h sang - 12h ti, nhiét d téi wu trong khoang
. 28-32°C (ban ngay) va 25-27°C (ban dém), d6 am 70% [12].
Mau thu thap tai cic mé chinh dugc sir dung dé tich chiét va
giai trinh tw RNA-Seq [12]. Gen dugc quy wdc 14 “co biéu
hién’ khi gia tri Fragments per kilobase million (FPKM)
>10, ‘biéu hién manh’ khi FPKM >300, trong khi mirc do
phién mé cua gen dudi ngudng phat hién khi FPKM~1 [12]
Két qua phan tich biéu hién ctia cac gen MeNF-YC & 11 mau
md dugc minh hoa ¢ hinh 1.

Phén 16n cac gen déu cé biéu hién & it nhit mét miu
md, co quan chinh trén cdy trong diéu kién thudng, ngoai
trir gen MeNF-YCO0! c6 mirc do phién mé dudi ngudng phat
hién (hinh 1). C6 thé thdy ring, mot sb gen MeNF-YC c6 xu
hudng biéu hién manh tai cac vi tri trén cay (hinh 1). Cu thé,
MeNF-YC04, MeNF-YC06 va MeNF-YCO08 dugc ghi nhin
¢6 xu hudng biéu hién dic thi & SR, trong khi MeNF-YC07
c¢6 mirc d6 phién ma manh & SAM (hinh 1). Dang chu y, gen
MeNF-YC05 c6 biéu hién tuong d6i manh & ca RAM, SAM,
OES va SR (hinh 1), cho thdy gen nay c6 thé tham gia vao
cac qua trinh dién ra tai nhirng mé nay.

Két [ugn

Khai thac trén co s& dir liéu PlantTFDB da xac dinh
dugc gen ma hoa tidu phan NF-YC & cdy sin 14 ho da gen,
gidng nhu & céac loai thuc vat khac. Trong d6, 14 gen MeNF-
YC da dugce sang loc va phén tich.

Phén tich cho thdy, ho MeNF-YC co céu triic gen tir |
dén 6 exon. Mic di c6 phan da dang vé trat ty exon/intron
nhung mot ty 16 16n cac gen MeNF-YC déu chi cé mot
exon, tuong tw nhu ho NF-YC & cic ddi tugng cay trong
khac.

Khai thac dir liéu transcriptome da chi ra rang, hau hét
cac gen MeNF-YC co biéu hién & it nhit mot vi tri trén
cdy san trong diéu kién thuong. Két qua da xéc dinh dugc
MeNF-YC05 1a gen co biéu hién manh & ca RAM, SAM,
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OES va SR.

Cac két qua cua nghién ciru nay s& cung cip nhimg dén
liéu quan trong cho cac phan tich chire néng gen tiép theo
nhim tim kiém cac gen {rng vién lién quan dén qua trinh dap
ing bt loi & cdy sén.
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