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TOM TAT

O thyc vat, ho gene Hsp70 dong vai trd quan trong trong qua trinh sinh trudéng, phat trién va phan tng véi cac
diéu kién bét lgi phi sinh hoc. Nghlen clru nay nham xac dinh va phan tich dic diém ho Hsp70 & cdy cu cai
duong Két qua nghién ctru cho thay c6 32 thanh vién ho gene Hsp70 da duogc xac dinh trong h¢ gene cua cay cu
cai dudng. Ngoai trr 3 gene (BvHsp70-11, BvHsp70-20 va BvHsp70-24), tat ca cac BvHsp70 con lai déu 1a cac
gene phan manh véi s6 luong exon nim trong khoang tir 2 dén 14. Cac BvHsp70 mang céc déac diém héa li dac
trung da duoc phat hién ¢ cic Hsp70 & nhiéu loai thyc vat khac nhu phan 16n cac BvHsp70 c6 tinh acid, wa
nu6e. Cac BvHsp70 dwoc phat hién co thé phan bd trong ti thé (BvHsp70-28 va BvHsp70-32), luc lap
(BvHsp70-19 va BvHsp70-27), ludi ndi chat (BvHsp70-23 va BvHsp70-25) va trong dich bao (cac BvHsp70 con
lai). Dya trén két qua phan tich cdy phat sinh chung loai, cac BvHsp70 duoc xép vao 5 nhom, tir nhom I dén
nhém V, trong d6 nhém V (phan b trong dich té bao) c6 sb luong thanh vién nhidu nhat. Nhung phat hién nay
s& 1a co s¢ cho cac nghién clru sdu hon vé tach dong gene, phén tich biéu hién, chirc ning ctia cac gene Hsp70 &
cay cu cai duodng.

Tir khéa: Cay Cu cai duong, cdu tric gene, cdy phat sinh chung loai, ddc diém hoa-li, Hsp70.

MO PAU

Cu cai dwong (Beta vulgaris L.) [& mét ngudn thuc phdm giau chét dinh dwéng bao gdm vitamin, khoang chét,
chét xo, protein va nhidu chét cé hoat tinh sinh hoc, chii yéu bao gdm betalain va cac thanh phan khac cé hoat
tinh chdng oxy héa nhw coumarin, carotenoid, sesqwterpenmds triterpenes va flavonoid (Singh et al., 2014;
Mirmiran et al., 2020). Ci céi dwong va cac san pham ctia né mang lai nhiéu lgi ich cho strc khée va cé the gilp
ngan ngura nh|eu loai bénh nhw phong ngtra tiéu dwong, bao vé gan, ha huyét ap va lam lanh vét thuwong
(Dominguez et al., 2017, 2018; Bangar et al., 2022; Mirmiran et al., 2020) ). Vi vay, cac nghién ctru d& nang cao
nang suét, chét Iuong va kha nang chéng chlu v&i cac diéu kien moi trwong bat loi clia cay Cl cai dwong rat
dwoc chu trong.

Cac protein sbc nhiét 70 kD (HSP70) dai dién cho mét nhém phan tir dwoc phan bd rong réi trong tht ca cac gidi
cla sw séng, déng vai trd sinh hoc quan trong trong sw sinh trwéng, phat trién va kha nang chéng stress ctia thuc
vat (Usman et la., 2017, Chen et al., 2019, Berka et al., 2022, Xu et al., 2024). Cac Hsp70 c6 chtrc nang duy tri
cAu tric gap nép, ngan can sw két tGa protein khi té bao thwe vat bj stress, do do, cac Hsp70 c¢6 vai trd rat quan
trong déi v&i tinh chéng chiu cia thuc vat (Usman et al., 2017). Dén nay ho gene Hsp70 da dwoc xac dinh va
phan tich & nhiéu loai thuc vat khac nhau, chdng han nhu Arabidopsis thaliana (18 gene) (Lin et al., 2001), khoai
tdy (Solanum tuberosum) (20 gene) (Liu et al., 2018), diém mach (Chenopodium quinoi) (16 gene) (Liu et al.,
2018), bap cai (Brassica oleracea var. capitata) (52 gene) (Su et al., 2019), dau xanh (Vigna radiata) (32 gene)
(Jasrotia et al., 2019), bi dé (Cucurbita moschata) (21 gene) (Davoudi et al., 2022). Tuy nhién ho gene nay chuwa
dwoc nghién clru & Cu cai duwong.

Nghién ctru nay hwo’ng t&i muc tiéu xac dinh va phan tich d&c diém cac gene Hsp70 bang phuwong phap tin
sinh hoc & cay Cu cai dwdng. Két qua nghién ctru nay sé la co s& cho cac nghién ctu chuyen sau ve tach
dong gene, phan tich chirc ndng clia cac gene trong ho HSP70 va chon gibng cay Cu cai dwdng trong dap
&rng cac diéu kién bat lgi clia méi trudng.

PHUONG PHAP NGHIEN cUrU

Co s& dir liéu: Hé gene cua cay Cua cai dwong (Beta vulgaris L.) da dwoc gidi trinh tw (Dohm et al., 2014,
McGrath et al.,, 2020) dwoc dat trén trang phytozome (https://phytozome-next.jgi.doe.gov/info/Bvulgarisssp_
vulgaris_EL10 2 _2).

Phwong phap nghién ctru:

Phwang phap xac dinh gene Hsp70 trong hé gene cay cu cai duong: Chuong trinh TBLASTN (Gertz et al., 2006)
dwoc str dung dé tim kiém cac gene twong dong trén toan hé gene ctia cay Cl cai dwéng, cac protein Hsp70 clia
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cay Arabidopsis thaliana (ma s Genbank: CAB85987, CAB85986, AAF14038, BAB02269, AAF18501,
CAB45063, BAA97012, AAD15393, CAB37531, CAB89371, AAF88019, BAB08435, AAB70400, AAG51503,
AAG52240, AAG52244, AAD30257) (Lin et al., 2001; Sung et al., 2001) dwoc st dung lam khuén do.

Phan tich in silico cac dac diém i, hoa Ii thuyét cia cac protein: Cac dac diém vat li, hoa hoc clia cac protein
nghién ctru dwgc phan tich nho phan mém clia ExPASYy (Expert Protein Analysis System; Gasteiger et al., 2003).

Dy doan vi tri phan bb dudi t& bao: Vi tri phan bd dudi té bao clia cac Hsp70 clia cay cl cai dwong dugc xac
dinh in silico bang cach s dung céng cu Yloc (Briesemeister et al., 2010).

Phan tich in silico c4u tric cda cac gene ma hoa Hsp70: CAu truc intron-exon cla cac gene dwoc xay dyng béqg
cong cu Gene structure display server v2 (GSDS) (Hu et al., 2015). gDNA va CDS duoc dwa vao may chu hién
thi cau trdc gene (GSDS) dé xay dwng cau trdc exon/intron.

Tao céy pha hé: Cac trinh tw protein Hsp70 cla cac loai Arabidopsis, diém mach va ct cai dwdng dwoc sap hang
béng cach dung phan mém MAFFT (Katoh et al., 2013). Cay phat sinh ching loai dwoc xay dwng bdng phan
mém MEGA 11 nh& s dung phwong phap Maximum Likelihood va tuan theo cac tham bién: mau Jones-Taylor-
Thomnton (JTT), di¥ liéu dwoc x( Ii 14 tAt ca cac vi tri va phwong phap Bootstrap véi 1000 1an I3p lai (Tamura et al. 2021).

KET QUA NGHIEN C(rU VA THAO LUAN
Két qua xac dinh cta ho gene Hsp70 va dic diém héa li clia cac BvHsp70

Tbng sb 32 gene clia ho Hsp70 da dwoc xac dinh tir hé gene clia cay Ca cai dwong (Bang 1). Nhw vay, sb lwong
thanh vién clia ho HSP70 & cay cl cai dwéng béng véi ho gene nay & cay dau xanh (Vigna radiata) (32 gene)
(Jasrotia et al., 2019), nhwng Ién hon & cay A. thaliana (18 gene) (Lin et al., 2001), bi dé (Cucurbita moschata)
(21 gene) (Davoudi et al., 2022), ciing nhw cay sén (Manihot esculanta) (22 gene) (Bdng Thi Xiém et al., 2022).
S6 lwong gene Hsp70 & cay cu cai dwong ciing I16n hon & cay diém mach (16 gene theo nghién ciru trwéc day
(Liu et al., 2018), 24 gene theo nghién clru bd sung cla ching t6i). Tuy nhién, sd lwong gene Hsp70 cla cay cu
cai dwong it hon & cay cai bap (Brassica oleracea var. capitata) (52 gene) (Su et al., 2019).

Bang 1. Dic diém cu tric, héa li clia cac gene trong ho Hsp70 trong hé gene cay ci cai dwdng

Gene Locus GS (bp) PL (aa) mW (kDa) p! GRAVY SLC
BvHsp70-01 Bevul.1G090100 2921 599 66,14 6,19 -0,274 C
BvHsp70-02 Bevul.1G090200 3410 642 71,20 5,62 -0,308 C
BvHsp70-03 Bevul.1G090400 3165 624 69,30 6,10 -0,305 C
BvHsp70-04 Bevul.1G090500 2888 650 71,98 5,28 -0,278 C
BvHsp70-05 Bevul.1G090600 3197 631 69,83 5,11 -0,344 C
BvHsp70-06 Bevul.1G090700 2260 627 70,24 5,57 -0,415 C
BvHsp70-07 Bevul.1G090800 5770 442 50,58 6,60 -0,527 C
BvHsp70-08 Bevul.1G090900 2972 631 69,70 5,24 -0,334 C
BvHsp70-09 Bevul.1G091000 2717 627 69,96 6,51 -0,281 C
BvHsp70-10 Bevul.1G091100 2255 624 69,65 5,63 -0,375 C
BvHsp70-11 Bevul.1G091200 1713 570 64,52 7,92 -0,418 Cc
BvHsp70-12 Bevul.1G091300 5028 638 70,96 5,46 -0,332 C
BvHsp70-13 Bevul.1G091400 2639 602 66,78 7,51 -0,250 C
BvHsp70-14 Bevul.1G091500 3557 623 69,93 6,25 -0,290 C
BvHsp70-15 Bevul.1G091700 5270 641 71,18 5,60 -0,332 Cc
BvHsp70-16 Bevul.1G091800 2222 637 71,30 6,41 -0,345 C
BvHsp70-17 Bevul.1G092000 2405 579 64,72 5,45 -0,266 C
BvHsp70-18 Bevul.1G092400 4191 582 65,55 5,81 -0,398 C
BvHsp70-19 Bevul.1G202400 3832 700 75,41 5,14 -0,320 Cp
BvHsp70-20 Bevul.1G209700 1968 655 71,78 5,37 -0,423 Cc
BvHsp70-21 Bevul.2G099600 2859 651 71,30 5,13 -0,395 C
BvHsp70-22 Bevul.2G099800 2758 647 71,02 5,10 -0,427 Cc
BvHsp70-23 Bevul.3G034500 3517 665 73,34 4,98 -0,449 ER
BvHsp70-24 Bevul.3G138300 1716 571 62,07 5,28 0,056 Cc
BvHsp70-25 Bevul.4G205100 4079 664 73,77 5,15 -0,470 ER
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BvHsp70-26 Bevul.5G261000 8357 894 99,20 5,17 -0,421 C
BvHsp70-27 Bevul.6G153600 3908 713 75,75 5,16 -0,302 Cp
BvHsp70-28 Bevul.6G225800 3672 679 72,79 5,43 -0,282 M
BvHsp70-29 Bevul.7G208800 3027 648 71,28 5,17 -0,474 C
BvHsp70-30 Bevul.8G056100 14003 737 82,24 531 -0,392 C
BvHsp70-31 Bevul.9G203400 4941 850 93,50 5,20 -0,413 C
BvHsp70-32 Bevul.9G216900 3359 678 72,59 5,53 -0,309 M

Chu thich: GS = Kich thuéc gene, PL = Chiéu dai phan ti protein, MW = Khéi lugng phén ti protein, pl = Diém ddng dién,
GRAVY= D¢ wa nudce trung binh, SCL = Vj tri phén bo duwoi té bao, bp: Base pair, aa = Amino acid, C = Djch bao, ER = Luoi
néi chat, M = Ti thé, Cp = Luc lap.

Kich thwdc cac gene trong ho nay dao dong tv 1713 bp (BvHsp70-11) dén 14003 bp (BvHsp70- 30). C4c protein
suy dlen c6 chiéu dai trong khoang ttr 442 cho dén 894 aa, kh0| lwong phan t& dao dong tir 50,58 dén 99,20 kDa.
Chi s6 pl ctia cac protein suy dién tir cac gene trong ho nay nam trong khoang twr 4, 98161 7,92, trong do phan lon
protein co tinh acid ngoai trir BvHsp70-11 (pl=7,92) va BvHsp70-13 (pl=7,51). Chi sb Gravy cta 31 trén tbng sb
32 protein thuéc ho nay nhé hon 0 (ngoai triv BvHsp70-24), didu do cho thay rang cac phan t&r nay la protein wa
nwoc (Bang 1). Cac dac diém nay kha twong ddng v&i cac dac diém ctia Hsp70 clia cay A. thaliana (Lin et al., 2001),
san (Bdng Thi Xiém et al., 2022), ca cao (La, 2022).

Dw doan vi tri phan b6 dwéi té bao cta cac protein

Két qua dw doan vi tri phan bb duai t& bao da chi ra rang BvHsp?O 19 va BvHsp70-27 phan bé trong luc lap,
BvHsp70-28 va BvHsp70-32 phan b trong ti thé, BvHsp70-23 va BvHsp70-25 phan bb trén mang lwdi ndi chét.
Céc phan t& Hsp70 con lai dwoc du doan phan bd trong dich bao (Bang 1). K&t qua nghién clru cliia ching toi
twong dong véi cac két qua nghién clru trwde dé & cay ca cao (La, 2022), diém mach (Liu et al., 2018).

Pac diém cau tric gene cua ho BvHsp70 gene

Ngoai trlr 3 gene BvHsp70-11, BvHsp70-20 va BvHsp70-24 ma hoa lién tuc, cac BvHsp70 con lai déu la cac
gene phan manh, s6 exon cla cac gene BvHsp70 phan manh nay ndm trong khoang tir 2 dén 14 (Hinh 1). C6
14 trén tbng sb 32 gene BvHsp70 cé 2 exon, 6 gene c6 3 exon (BvHsp70-01, BvHsp7O -04, BvHsp70-13,
BvHsp70-14, BvHsp70-15, BvHsp70-17), 1 gene c6 5 exon (BvHsp70-28), 2 gen c6 6 exon (BvHsp70-25,
BvHsp70-32), 4 gene c6 8 exon (BvHsp70-19, BvHsp70-23, BvHsp70-27, BvHsp70-30), 1 gene thuéc ho nay cé
9 exon (BvHsp70-31), 14 exon (BvHsp70-26) (Hinh 1).
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Hinh 1. C4u tric gene cia ho BvHsp70 trong hé gene cay cl cai dwong

Hién twong cAu tric exon da dang clia cac gene BvHsp70 nay ciing dwgc ghi nhan trong céac béo céo trwéc day
cla ho gene Hsp70 & cac loai thuc vat khac nhw cay dau twong (Glycine max L.) (Zhang, 2015), khoai tay
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(Solanum tuberosum) (Liu et al., 2018), bap cai (Brassica oleracea) (Su et al, 2019), ca cao (Theobroma cacao)
(La, 2022), cl cdi (Raphanus sativus L.) (Pan et al., 2024).

Phan tich phéat sinh chiing loai ho Hsp70 & cay Cu cai dwong

D& tim hiéu méi quan hé tién héa clia cac gene Hsp70, phan tich phat sinh chiing loai da dwoc tién hanh trén co
s@ cac trinh ty protein Hsp70 clia cay Cu cai dwong va cay A. thaliana (Hinh 2).
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Hinh 2. So’ d6 cay phat sinh chiing loai dwoc xay dwng tir cac Hsp70 cta cay cu cai dwong (Bv),
diém mach (Cq) va A. thaliana (At)

Cay phat sinh ching loai cho phép phan loai cac Hsp70 thanh 5 nhém. Nhém | bao gdm hai thanh vién
(BvHsp70-19 va BvHsp70-27), twong ddng véi cac Hsp70 phan bd & lap thé clia cay A.thaliana. Nhém Il gém hai
thanh vién (BvHsp70-28 va BvHsp70-32), twong ddng véi cac Hsp70 phan bd & ti thé cda cay A.thaliana. Nhém
1l cting gdm hai thanh vién (BvHsp70-23 va BvHsp70-25), twong ddng véi cac Hsp70 gan véi mang lwéi ndi chat
cla cay A.thaliana. Nhém IV gdm bén thanh vién (BvHsp7024, BvHsp70-26, BvHsp70-30, va BvHsp70-31),
twong ddng véi cac Hsp110 cla cay A.thaliana. Nhém cudi ciing, nhém V, gdm 22 thanh vién, twong déng voi
cac Hsp70 phan bé trong dich té bao cla cay A. thaliana (Hinh 2). Sy s&p xép cac Hsp70 cla cay cl cai dwdng
vao 5 nhém twong ddng véi & cay san va A. thaliana véi 5 nhém (Bdng Thi Xiém et al., 2022). Tuy nhién, sy sép
xép thanh 5 nhém nay khac véi & cay cd cai (R. sativus) (Pan et al., 2024), & loai nay, cac Hsp70 dwoc sap xép
thanh 6 nhém. & cay diém mach, cac Hsp70 ciing duoc sap xép thanh 6 nhém (I — VI) (Liu et al., 2018), tuy
nhién trong nghién ctvu & cay diém mach, chi cé 16 Hsp70 dwoc phat hién nén sé lwong Hsp70 & nhém phan bd
trong dich bao cin dwoc hiéu dinh. R4t dang chud v réng, & cac nhém I, 11, 11l va IV, sb lwong Hsp70 cta cay ch
cadi dwdng it hon hai 1an so v&i & cay diém mach, nhwng & nhém V, sb lwgng Hsp70 clia cay cd cai dwdng nhiéu
hon 5,5 1an so v&i & cay diém mach. Két qua nghién clru nay goi y ring cé mét qua trinh nhan gene Hsp70 nhém V
dién ra manh mé & cay cu cai dwong.

KET LUAN

Trong hé gene cla cay Cu cai dudng cé 32 thanh vién clia ho Hsp70 da dugc xac dinh. Chiéu dai cac gene
trong ho nay dao dong tir 1713 dén 14003 ph. Cac protein suy di&n co6 chidu dai trong khoang tr 442 dén 894 aa,
khéi lwong phan ttr dao déng tlr 50,58 dén 99,20 kDa. Phan Ién cac protein trong ho nay cé tinh acid ngoai trir
02 dai dién. C6 31 trén tdng sb 32 protein thudc ho nay 1a protein wa nwéc. Cac gene nay duwoc xép vao 5 nhém
trong d6 nhém V c¢6 sé lwong thanh vién nhiéu nhat. Ngoai trir 3 gene (BvHsp70-11, BvHsp70-20 va BvHsp70-24) thi
tat ca cac BvHsp70 con lai d&u 13 cac gene phan manh, véi sb exon clia cac gene nay ndm trong khodng tir 2
dén 14. Phan tich in silico ho gene Hsp70 & cay ct cai dwdng cd y nghia 1on, 14 tién dé cho viéc tach dong gene
va phan tich chirc nang clia cac gene trong ho Hsp70 & loai cay nay trong dap trng véi cac didu kién stress.
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Loi cam on: Cong trinh ndy dugc hoan thanh voi sw hé tro kinh phi tiv chwong trinh nghién citu khoa hoc co ban ciia
Truong Dai hoc Hung Vieong (Pé tai md so: 16/2022/HDKH.HV16.2022).
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IDENTIFYING AND ANALYZING HSP70 GENES IN SUGAR BEET
(Beta vulgaris L.) BY USING BIOINFORMATICS METHODS

Le Thi Man, Tran Thi Mai Lan, Chu Thi Bich Ngoc,
Nguyen Thi Thanh Huong, Nguyen Phuong Quy, Cao Phi Bang*

Hung Vuong University

SUMMARY

The Hsp70 family plays an important role in plant growth, development, and response to adverse abiotic conditions.
This study aims to identify and analyze the characteristics of the Hsp70 family in sugar beet. The results show that
there are 32 genes of the Hsp70 gene family identified in the genome of sugar beet. Most BvHsp70 genes are
fragmented, with the number of exons ranging from 2 to 14, except for three genes, BvHsp70-11, BvHsp70-20 and
BvHsp70-24, respectively. The BvHsp70s possess characteristic physio-chemical properties that have been
observed in Hsp70s in many other plant species, such as acidity and hydrophilicity. BvHsp70s were found to be
distributed in mitochondria (BvHsp70-28 and BvHsp70-32), chloroplasts (BvHsp70-19 and BvHsp70-27),
endoplasmic reticulum (BvHsp70-23 and BvHsp70-25), and in the cytosol (the remaining BvHsp70s). Based on
phylogenetic analysis, the BvHsp70s are classified into five groups, from Group | to Group V, with Group V
(cytoplasm localized) having the highest number of members. These findings provide a basis for further studies
on gene cloning, expression analysis, and the functions of Hsp70 genes in sugar beet.
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