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IV. KET LUAN

Moi truong MS bé sung 2,0 mg/l BAP va 0,5 mg/1
NAA (TC2) anh hudng tét t6i cac chi tiéu theo doi
trong qua trinh tai sinh chdi truc tiép tii dinh sinh
truéng va mam ngu ctia cay khoai so Cu Cang, ty 1¢
mau sach tao chéi dat 77,36%, s6 choi trung binh/
mau dat 1,07 cho6i/mau.

Moi truong MS b6 sung 2,0 mg/l BAP va 0,2 mg/1
NAA (NN2) hodc 0,4mg/l NAA (NN3) anh hudng
tot cac chi tiéu theo doi trong qua trinh nhan nhanh
choi khoai so Cu Cang in vitro, ty 1é mau tao choi dat
71,41% (NN2) va 70,38% (NN3), sd choi/mau dat
1,11 (NN2) va 1,00 (NN3), hé s6 nhan chéi dat 4,45
(NN2) va 4,02 (NN3).

Moi trudng MS b6 sung 0,5 mg/l NAA va
0,3 mg/l IBA (RR3) anh hudng tot kha néing tao ré
cay khoai so Cu Cang in vitro, ty 1é mau sach tao ré
dat 81,14%, s6 ré trung binh/mau dat 9,8.
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In vitro propagation of Cu Cang taro variety at Tay Bac University

Abstract

Doan Thi Thuy Linh

This study aim to propagate Cu Cang taro variety from apical buds by in vitro. The results showed that MS medium
supplemented with 2.0 mg/l BAP and 0.5 mg/l NAA was best for bud regeneration; the rate of samples generating
bud reached 77.36%; the average number of buds/sample reached 1.07. MS medium supplemented with 2.0 mg/l
BAP and 0.2 mg/I NAA (NN2) or 0.4 mg/l NAA (NN3) showed high efficiency of taro shoot propagation; the rate of
samples generating bud reached 71.41% (NN2) and 70.38% (NN3), the number of buds/sample was 1.11 (NN2) and
1.00 (NN3), shoot multiplication coeflicient reached 4.45 (NN2) and 4.02 (NN3). MS medium supplemented with
0.5 mg/I NAA and 0.3 mg/l IBA (RR3) was good for generating taro roots in vitro; the ratio of rooting clean samples
reached 81.14% rooting, and the average number of roots/sample was 9.8.
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NGHIEN CUU CAU TRUC VA PANH GIA IN SILICO BIEU HIEN
CUA HQ GEN MA HOA TIEU PHAN NUCLEAR FACTOR-YB O CAY RAU DEN
Lé Thi Ngoc Quynh!, Chu Dic Ha?

TOM TAT
Trong nghién ctu nay, thong tin vé ti€u phin Nuclear factor-YB (NF-YB) & ciy rau dén (Amaranthus
hypochondriacus) da dugc phéan tich mot cach toan dién théng qua cdc cong cu tin sinh hoc. Két qua da xac dinh
dugc tng s6 16 thanh vién trong ho NF-YB & A. hypochondriacus. Phén tich cdu tric cho thdy ho NF-YB c6 kich
thudc dao dong tit 51 dén 328 axit amin, tuong ing véi trong lugng tit 5,58 dén 35,88 kilo Dalton. Gia tri diém déng
dién ctia NF-YB & rau dén nam trong khoang tu axit (4,09) dén bazo (9,95). So d6 hinh cay cho thidy NF-YB c6 su
tuong dong vé ciu tric viing bao thu, véi 3 mién chiic ning riéng biét. Danh gia dii liéu biéu hién cho thay ho gen ma

'B6 mon Cong nghé Sinh hoc, Khoa Hoéa va Méi truong, Pai hoc Thuy 1gi; * Vién Di truyén Nong nghiép
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héa NF-YB dugc tang cudng biéu hién & it nhit 1 co quan trén cdy rau dén. Trong do, 4 gen, AHYPO_001076-RA,
AHYPO_003409-RA, AHYPO_013452-RA va AHYPO_014999-RA biéu hién rat manh & vi tri 14, ré, than va hoa.
Két qua ctia nghién ctiu nay di cung cép nhiing hiéu biét mdi vé ho NF-Y ndi chung trén cay rau dén.

Tu khoéa: Nuclear factor-YB, rau dén, biéu hién gen, cu tric, tin sinh hoc

1. DAT VAN DPE

Yéu t6 nhan-Y (Nuclear factor-Y, NF-Y) 1a mot
nhom nhan t6 phién ma co ban xuét hién & hau hét
cac loai trong sinh gigi. O thuc vat, ho gen ma héa
NF-Y tham gia vao co ché dap tng bat lgi va dong
vai tro quan trong trong diéu hoa cac hoat dong trao
doi chét va ning lugng (Chu et al., 2018). Vé mit
cdu tao, NF-Y gém 3 tiéu phan riéng biét NF-YA,
NEF-YB va NF-YC, trong dé, NF-YB la nhom chtia
nhiéu thanh vién nhat va cé chiic nang bam trén
ADN, tuong tac véi 2 tiéu phén con lai.

Gan day, nghién ctiu vé NF-Y da thu hut dugc su
cht y ctia cdc nha khoa hoc, nhu CaNF-Y trén Cicer
arietinum (Chu et al., 2018), CsNF-Y trén Camellia
sinensis (Wang et al., 2019) va MeNF-Y trén Manihot
esculenta (Chu Dtic Ha va ctv., 2017; He et al., 2020).
Tuy nhién, chua c6 ghi nhdn nao vé NF-Y trén
Amaranthus hypochondriacus (2n = 32), mot loai
cay rau xanh giau dinh dudng thu¢c ho Dén (Sunil
etal,2014).

Trong nghién ctu nay, tiéu phin NF-YB &
A. hypochondriacus da dugc tim hi€u mot cach toan
dién, bao goém sang loc, dinh danh, phan tich dac
diém céu trac, xay dung so d6 hinh cay va danh
gia biéu hién gen. Két qua cua nghién ctiu nay da
cung cip nhiing hiéu biét méi vé tiéu phan NF-YB &
A. hypochondriacus valam ro thém vai tro cia nhom
NF-Y & thuc vat.

I1. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vat liéu nghién ciu

Dt liéu hé gen, hé protein va hé phién ma cta
giong rau dén AhG2s (Sunil et al., 2014) dugc khai
thac trén Phytozome (Goodstein et al., 2012).

2.2. Phuong phap nghién citu

- Phuong phap sang loc NF-YB: Trinh tu cta
cac CaNF-YB ghi nhén & C. arietinum (Chu et al.,
2018), CsNF-YB trén C. sinensis (Wang et al., 2019)
va MeNF-YB trén M. esculenta (Chu Dtic Ha va ctv.,
2017; He et al., 2020) dugc truy vin bang thuét todn
BlastP trén hé tham chiéu cta A. hypochondriacus
(Sunil et al., 2014). Cac két qua c6 do tin cdy cao
dugc lya chon va sang loc lai trén Pfam (El-Gebali
etal., 2019).
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- Phuong phap phén tich ddc tinh cu triac NF-YB:
Trinh tu protein ctia cac NF-YB 6 A. hypochondriacus
dugc truy van trén ExPaSY Protparam (Artimo
et al., 2012) theo cac buéc dugc mo ta trong nghién
ctiu trude day (Chu et al., 2018). Trong do, dii liéu vé
kich thudc (axit amin, aa), trong lugng (kilo Dalton,
kDa), diém déng dién (pI), d¢ va nudc trung binh
(GRAVY) va d6 bat 6n dinh dugc phan tich (Artimo
et al.,2012).

- Phuong phép xay dung so do hinh cay cta
NF-YB: Thuat toan Neighbor-Joining dugc st
dung dé€ xay dung so d6 hinh céy gitia caic NF-YB
G A. hypochondriacus trén MEGA theo mo ta trong
nghién ctiu truéc day (Chu et al., 2018). Gia tri
bootstrap gitia cac nhanh trén so d6 hinh cay la
1000. Vung tuong dong ctia NF-YB dugc phan tich
tt ClustalX.

- Phuong phap danh gia in silico bi€u hién gen
ma héa NF-YB: Dit liéu biéu hién cua gen ma héa
NF-YB dugckhai thactiihé phién ma 64 maumo, bao
gom ré, than, la va hoa cua loai A. hypochondriacus
(Sunil et al., 2014) trén Phytozome (Goodstein et al.,
2012). Sau do, s6 liéu bi€u hién gen dugc chuyén vé
log, d€ c6 dang phan phéi chudn, thé hién két qua
qua bi€u d6 nhiét heatmap bang ngon ngii R.

2.3. Thei gian va dia di€ém nghién ctiu

Nghién ctiu nay dugc thuc hién tii thang 9/2019
dén thang 02/2020 tai B6 moén Sinh hoc phan tu,
Vién Di truyén Nong nghiép va Bo moén Cong nghé
Sinh hoc, Khoa Héa va Moéi trudng, Dai hoc Thuy lgi.

III. KET QUA VA THAO LUAN

3.1. Xac dinh va phan tich dic tinh cau truc cta
tiéu phan NF-YB ¢ rau dén

Dé tim kiém cac thanh vién trong ho NF-YB & rau
dén, cdc CaNF-YB da biét 6 C. arietinum (Chu et al.,
2018), CsNF-YB trén C. sinensis (Wang et al., 2019)
va MeNF-YB trén M. esculenta (Chu Dtic Ha va ctv.,
2017; He et al., 2020) dugc st dung lam trinh tu
truy van trén hé tham chiéu ctia A. hypochondriacus
(Sunil et al., 2014). Két qua da sang loc dugc tong
s6 16 ting vién (v6i do tin cdy E-value < le-10)
trong hé protein ctia A. hypochondriacus c6 cau tric
tuong dong véi NF-YB da biét ¢ thuc vat. Trude day,
21 thanh vién ctia ho CaNF-YB da dugc tim ra trén
C. arietinum (Chu et al., 2018), trong khi lan lugt
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15 va 17 gen ma hoa ti€u phan NF-YB da dugc xac
dinh trén C. sinensis (Wang et al., 2019) va MeNF-YB
trén M. esculenta (Chu Duc Ha va ctv., 2017; He
et al., 2020). Diéu d6 cho thdy NF-YB dugc ma hoa

bdi ho da gen, v6i s6 lugng thanh vién rat da dang
gitia cac loai thuc vat, tuong tu nhu quan diém trudc
day (Chu et al., 2018).

Bang 1. Thong tin vé ti€u phan NF-YB & A. hypochondriacus

TT Ma dinh danh Kich thuéc  Trong lugng pI GRAVY Do bit 6n dinh
1 AHYPO_001076-RA 177 19,17 7,06 -0,79 49,28
2 AHYPO_002020-RA 234 25,49 6,22 -0,78 35,52
3 AHYPO_003409-RA 158 17,52 4,35 -0,59 41,77
4 AHYPO_005727-RA 181 21,11 8,21 -0,72 40,64
5 AHYPO_005990-RA 51 5,73 9,44 -0,86 24,89
6 AHYPO_006852-RA 51 5,58 9,95 -0,68 27,89
7 AHYPO_007401-RA 51 5,60 8,79 -0,72 23,38
8 AHYPO_011663-RA 158 18,22 6,86 -1,04 42,97
9 AHYPO_013452-RA 192 21,57 4,09 -1,15 63,42
10 AHYPO_014507-RA 256 28,15 4,48 -0,63 46,93
11 AHYPO_014999-RA 181 18,99 6,79 -0,65 26,93
12 AHYPO_017335-RA 153 17,42 5,39 -0,70 35,52
13 AHYPO_018257-RA 132 14,88 5,97 -0,70 31,80
14 AHYPO_019533-RA 163 18,90 8,17 -0,75 35,03
15 AHYPO_022882-RA 328 35,88 5,54 -0,37 58,36
16 AHYPO_023009-RA 51 5,60 9,44 -0,56 27,89

b€ hiéu rdo hon vé ti€éu phin NF-YB &
A. hypochondriacus, mét s6 dic tinh cdu truc lién
quan dén tinh ly hda ctia protein da dugc xem xét.
Kich thudc ctia NF-YB & rau dén dao dong tii 51 dén
328 aa, tuong duong 5,58 dén 35,88 kDa (Bang 1).
Phan tich diém déng dién cho thdy NF-YB c¢ dai
phéan bo ti axit (9 thanh vién), trung tinh (1 thanh
vién) va bazo (6 thanh vién) (Bang 1). Pang chu vy,
tdt ca NF-YB & A. hypochondriacus c¢6 d¢ ua nudc
< 0 (Bang 1), chiing to cac protein nay déu ua nudc,
tuong tu nhu tiéu phan NF-YB & nhiing loai thuc vét
khéc (Chu et al, 2018; He et al., 2020; Wang et al.,
2019). Cau trac cua 9 thanh vién cta ho NF-YB &
rau dén c6 tinh 6n dinh (d¢ bét 6n dinh < 40), trong
khi cac protein con lai déu kém 6n dinh, diéu nay
cho théy chung c6 thé két hgp véi tiéu phan NF-YA
va NF-YC dé€ tao thanh phtic hgp TF NF-Y tham gia
vao diéu hoa biéu hién gen.
3.2. Xay dung so d6 hinh ciy va phan tich ving
bao thu cia NF-YB 6 rau dén

Xay dung so do hinh cay cho phép dua ra cac gia
thuyét vé su tuong dong vé mat ciu truc gilia cac
phan tu, tt d6 du doan chtic nang ma chung chia sé
nhau. Két qua cho thay hau hét cic NF-YB & rau dén
déu tap trung trong cung 1 phan nhém chinh, véi cau

trac ¢ do tuong dong cao (Hinh 1). Ba thanh vién
con lai, AHYPO_002020-RA, AHYPO_003409-RA
va AHYPO _013452-RA nim & cdc nhanh xa trén sg
d6 hinh céy (Hinh 1). Cac NF-YB trén cting 1 nhanh
déu chia sé dic tinh cau truc giong nhau, suy ra chung
c6 thé c6 nhiing chiic nang tuong tu nhau, vi du
nhu AHYPO_023009-RA va AHYPO_007401-RA
x€p chung nhanh, déu cé 51 aa véi trong lugng
5,6 kDa, c6 tinh bazo, va nudc va 6n dinh (Hinh 1,
Bang 1).

bé lam r6 hon vé mtc d6 tuong déng céu truc
ctia ho NF-YB & A. hypochondriacus, ving bao thu
cua 16 thanh vién dudgc cén trinh ty theo ClustalX
va sap xép theo thu tu trén so d6 hinh ciy. Tat ca
cac NF-YB & A. hypochondriacus déu c6 ving bao
thtt bao gom 3 mién chiic nang (nhan biét va bam
trén ADN, tuong tac véi ti€u phan NF-YA va tuong
tac v6i tiéu phan NF-YC) (Hinh 1). Trudc day, ciu
trac vung bao tht gom 3 phén vung nay 6 ho NF-
YB ciing da dugc ghi nhan trén mot s6 loai thuc vit,
nhu C. arietinum (Chu et al., 2018), C. sinensis (Wang
etal,2019) va M. esculenta (He et al., 2020). Nhiing
két qua nay cho thdy cac ho NF-YB & thuc vat médc du
c6 su da dang vé€ cdu truc nhung ving bao tht gom
3 mién ludn c6 sy tuong dong nhau gitia cac loai.
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Hinh 1. So d6 hinh céy va cdu tric viing bao tht ctia NF-YB & rau dén

3.3. Phan tich in silico mtic do bi€u hién cta gen
ma héa NF-YB 6 rau dén

Dbé budc dau dua ra nhiing du doan vé chiic ning
cta NF-YB & A. hypochondriacus, mtc do phién ma
ctia cac gen ma hoa NF-YB da dugc phan tich tu
viéc khai thac di liéu biéu hién & cic mo6 co quan
chinh (Sunil et al., 2014). Phan 16n cac gen ma hoa
NF-YB c6 muc d6 phién ma manh & it nhat mot co
quan chinh, ngoai trti 5 gen (AHYPO_005990-RA,
AHYPO_006852-RA, AHYPO_007401-RA,
AHYPO_018257-RA va AHYPO_023009-RA)

hau nhu khong c6 biéu hién & tit ca 4 mau mo
(Hinh 2). Ddc biét, 4 gen, bao gbm AHYPO_001076-RA,
AHYPO_003409-RA, AHYPO_013452-RA va
AHYPO_014999-RA dugcxac dinh c6 xu huéng biéu
hién manh va dac thu & tat ca cac co quan, goi y vai
trod quan trong ctia cac gen nay trong ho NF-YB trong
cay (Hinh 2). Thém vao d6, gen AHYPO_002020-RA
dugc ghi nh4n c6 bi€u hién manh & hoa. Nhu vay,
cac dan liéu nay da chi ra rang tiéu phan NF-YB c6
thé dong vai tro quan trong trong trao d6i chat & cac
co quan chinh trén cay rau dén.

AHYPO_014999-RA
AHYPO_003409-RA

L.

553 FfEE

ifisss¢

B EE

E1 23313
I
2

LL

I

La Ré
Hinh 2. Dii liéu biéu hién ctia ho gen mé hoa tiéu phan NF-YB & cay rau dén

IV. KET LUAN VA PE NGHI

4.1. Két luan

D xac dinh dugc 16 thanh vién cia ho NF-YB &
cay rau dén. Céc protein nay c6 kich thudc va trong
lugng phan tt da dang, véi gid tri diém dang dién
dao dong trong khoang axit - trung tinh - bazo va c6
tinh ua nudc.

Mudi ba thanh vién cua ti€u phan NF-YB xép
chung nhanh trén so d6 hinh cay véi su tuong dong
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Than Hoa

vé mit cdu tric. Cac NF-YB & rau dén duogc dic
trung boi ba phan vung bao tht lién quan dén kha
nang bam ADN, tuong tac véi ti€u phan NF-YA va
tuong tac véi tiéu phan NF-YC.

Mudi mot cac gen ma héa NF-YB c6 biéu hién
manh & moét by phan chinh trén cay rau dén.
ba xdac dinh dugc 4 gen AHYPO_001076-RA,
AHYPO_003409-RA, AHYPO_013452-RA va
AHYPO_014999-RA biéu hién rit manh & cdc mo
co quan chinh trén cay.
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4.2. Dé nghi

Can tiép tuc nghién ctu vé co ché nhan rong ctia
ho gen méa hoa NF-YB & céy rau dén nhim dua ra
gia thuyét vé vai tro ctia nhiing gen lap lién quan dén
tinh chong chiu bat 1gi.
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Study on the structure and in silico expression analysis
of genes encoding nuclear factor-YB in amaranth
Le Thi Ngoc Quynh, Chu Duc Ha
Abstract

In this study, the information of the Nuclear factor-YB (NF-YB) in Amaranthus hypochondriacus has been
comprehensively analyzed based on various bioinformatics approaches. A total of 16 members has been found in
the NF-YB family in A. hypochondriacus database. Our structural analysis revealed that the sizes of NF-YBs ranged
from 51 to 328 residues, while their molecular masses were varied from 5.58 to 35.88 kilo Dalton. The scores of
the isoelectric points were found from the acidic (4.09) to base (9.95). The unrooted phylogenetic tree showed that
NF-YBs share the conserved domain, which consists 3 distinct sub-domains. Data mining of the transcriptome atlas
indicated that the genes encoding NF-YB are highly induced in at least 1 organ. Among them, 4 genes, including
AHYPO_001076-RA, AHYPO_003409-RA, AHYPO_013452-RA and AHYPO_014999-RA are noted to exclusively
express in leaves, roots, stems and floral. Taken together, our results could contribute to the understanding of the
NE-Y transcription factor in A. hypochondriacus.
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