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TOM TAT

Protein séc nhiét HSP (Heat Shock Protein) c6 vai trd quan trong trong cac phan &ng chéng chiu stress lién
quan t&i nhiét do va oxy hoa, gilp bao vé té bao va cac dai phan t& khdi cac tac dong bét loi. O mot sb loai thue vat,
qué trinh diéu hoa hoat déng clia HSP c6 sw tham gia clia protein HSBP (Heat Shock Factor Binding Protein). Dé
phuc vu nghién ctu hoat déng chirc nang va lam sang td co ché diéu hoa dap wng stress ctia OsHSBP1 & Ila,
chuing tdi da phan tich mé hinh biéu hién trong diéu kién stress han va néng va trinh tw cla gen nay & hai giéng lua
cht lwc BC15 va OM54541. OsHSBP1 tang cudng biéu hién & mot sé thdi didm cla qua trinh x& ly stress han va
néng nhan tao. Trinh tw ma héa OsHSBP1 cla hai gidng lia nay da dwoc phan lap va giai trinh tw nucleotide hoan
chinh. Poan gen phan lap dwoc dai 237bp, ma héa cho mét chudi polypeptide dai 78 gbc axit amin, cé chira mot
chudi xodn a, gibng 59,8-97,4% so v&i cac protein HSBP twong ddng da dwoc nghién clru. Két qua nay la tién dé
cho céc nghién clru vai trd chirc ndng clia OsHSBP1 va cai tién kha ndng chdng chiu stress han va néng cla cac
chét lwgng gidng lta phd bién trong san xuat nhw BC15 va OM5451 béng cong nghé gen.

Tl khoa: Biéu hién gen, OsHSBP1, stress han, stress ndng.

Investigating OsHSBP1 Gene Expression
in Relation to Drought and Heat Responses in Rice (Oryza sativa L.)

ABSTRACT

The production of rice is significantly affected by adverse environmental conditions such as drought and heat.
Heat shock proteins (HSPs) play a crucial role in mitigating stress tolerance responses associated with temperature
and oxidation, thereby safeguarding cells and macromolecules from detrimental effects. The regulatory mechanism of
HSP activity in some plant species involves the involvement of Heat Shock Factor Binding Protein (HSBP). This study
aimed to investigate the functional activities and elucidate the stress response regulation mechanism of OsHSBP1 in
rice. The expression pattern of this gene was analyzed under drought and heat stress conditions in two rice varieties,
BC15 and OM54541. The OsHSBP1 expression increased at various time points during artificial heat and drought
stress. The coding sequences of OsHSBP1 from these rice varieties were isolated and fully sequenced, revealing a
gene segment of 237 base pairs in length. This segment encodes a polypeptide chain comprising 78 amino acids,
including an a helix, exhibiting a similarity ranging from 59.8% to 97.4% homologous to HSBP proteins studied
previously. These findings provide a foundation for exploring the functional role of OsHSBP1 to improve the drought
and heat stress resistance of the major rice varieties such as BC15 and OM5451 through genetic engineering..

Keywords: Gene expression, drought stress, heat stress, OsHSBP1.

. ~ N 1gi (stress) nhu han han va néng, ciy lda c¢6
1. DAT VAN DE R L e . o1
: hang loat cac dap tng sinh 1y va héa sinh, bao
San xuat lda gao bi dnh hudng rat 16n béi gdm nhiing thay d6i trong qua trinh quang hop,
céc yéu td phi sinh hoc, trong d6 bao gébm cad han  hé hap, thoat hoi nuéc, tinh 6n dinh mang t&

han va néng. Khi gap diéu kién moi trudng b4t  bao va diéu hoa ap sudt thAm thau... dé tu bao
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vé. Co ché& phan tl cha cac dap ting stress phi
sinh hoc & thuc vat rat phic tap, dudc diéu hoa &
nhiéu cédp d6 khac nhau, bao gém ca qua trinh
phién m4, sau phién m4, dich m4, sau dich ma...
Cac qua trinh nay cé su tham gia ctia nhiéu
thanh phan va con dudng truyén tin hiéu khac
nhau, cudi cung hoat héa cac protein chiic ning
c6 vai tro bdo vé, stia chiia... gitp t& bao vugt
qua giai doan stress (Jewell & cs., 2010).

Protein séc nhiét HSP 14 mét trong nhiing
yéu t6 quan trong tham gia vao dap ting chéng
chiu yé&u t6 méi truong bat lgi phi sinh hoc lién
quan t6i nhiét d6 cia thuc vat. Protein nay dudc
hoat héa khi t& bao bi kich thich nhiéu loai
stress khac nhau nhu oxy héa, néng, lanh..
(Firmansyah & Argosubekti, 2020). Cac protein
HSP hoat dong nhu nhiing chaperon, bdo vé
protein va t& bao khéi nhiing t6n thuong, gidp t&
bao sdng sét trong qua trinh ti€p xtc véi diéu
kién stress phi sinh hoc va hd trg phuc héi sau
gial doan stress (Hu & cs., 2022; Mohamed &
Al-Whaibi, 2011; Morimoto & Santoro, 1998).

Protein HSF (Heat stress factor) 1a yé&u t&
déng vai trd trung tdm trong con dudng diéu
hoa hoat dong ctua protein HSP. HSF 13 thanh
phén cudi ciing ctia chudi truyén tin hiéu stress
lién quan téi nhiét d6 va oxy hoéa va la trung
gian cho su biéu hién cac gen ma héa protein
dap ting stress, bao gbm ca HSP. Hoat dong cta
HSF dugc diéu hoa am tinh béi protein HSBP,
14 mot protein c6 kich thuéec nhd (< 10kDa),
mang 2 chudi bao thu (> 60%) chtia 7 motif lip
ki nuéc (Rana & cs., 2012). 0 Arabidopsis, sau
giai doan stress, HSBP dugc téng hgp va lién
két véi HSF dé tao thanh phtic hé phan giai
chinh c&u tric homotrimer dang hoat tinh cta
HSF (Rana & cs., 2012; Qu & cs., 2013). Nhiéu
nghién cttu da cho thay duong nhu HSBP déng
vai trd nhit dinh trong dap ting yéu té stress
lién quan t6i nhiét d§ 6 mot s6 loai thuc vat nhu
ngbd, Arabidopsis... (Rana & cs., 2012). 0 Ida,
HSBP c6 hai ban sao, dudc dit tén 1a OsHSBP1
va OsHSBP2; bidu hién lién tuc & tdt ca cac md
trong diéu kién khong cé stress (Rana & cs.,
2012). Tuy nhién, hoat ddng chiic ning cua
OsHSBP trong cac dap tng yéu td stress phi
sinh hoc 6 lda vAn chua duge nghién ctu cu thé.

1430

BC15 va OM5451 14 hai gidng lia chu luc,
dudc canh tac phd bién 6 14n lugt mién Béc va
mién Nam Viét Nam. Mic du c6 ning suét rat
cao, viéc canh tac hai giéng lda nay chiu anh
hudng kha nhiéu bédi cac diéu kién méi trudng
bat 1gi nhu han han va néng. Trong khi cac
phuong phap chon giéng lia truyén théng co
nhiing nhiing han ché& nhat dinh, viéc ting dung
cic cong nghé chon gidng tién tién nhu chinh
stia gen da cho th&y tiém ning rat 16n dé cai tao
nhiing tinh trang néng sinh hoc do nhiéu gen
quy dinh, bao gbm ca tinh trang chiu han va
néng (Razzaq & cs., 2019; Cardi & cs., 2023).
Tuy nhién, dé c6 thé tng dung céng nghé chinh
stia gen vAo cai tién dic tinh cac giong lua, hiéu
biét day du vé dic diém cau tric va hoat déng
chtic nang cta cac gen muc tiéu l1a diéu kién
khéng thé thiéu trong cac chuong trinh chon
giong. Chinh vi vay, v6i muc dich x4c dinh méi
lién quan cuia OsHSBPI véi cac dap ting yéu to
stress han han va néng 6 hai giong lda BC15 va
OM5451 va tao co s6 cho cac nghién ctu chiic
nang gen muc tiéu sau nay, nghién cu nay da
thuc hién phan tich mé hinh biéu hién trong
diéu kién stress nhan tao va phan tich trinh tu
vung méa héa cua OsHSBP1.

2. PHUONG PHAP NGHIEN CUU
2.1. Vat liéu

Giéng lua BC15 va OM5451 duge cung cap
bdi Trung tdm Tai nguyén thuc vat. Ching vi
khuén Escherichia coli DH5a duge mua tit hang
Thermo Scientifics (Hoa Ky). Vector
pJET1.2/blunt mach thing dude déng géi cung
v6i bd kit CloneJET PCR Cloning (Thermo
Scientifics, Hoa Ky). Cac cap mdi st dung trong
nghién ctiu dugc thiét k& dua trén nhiing trinh
tu da cong bd trén GenBank va dit mua ti hang
Invitrogen (Hoa Ky) (Bang 1).

2.2, Phuong phap nghién ctu

2.2.1. Xur Iy mau thue vat

Thi nghiém x1 1y stress gia dinh déi véi cay
Ida non duge thuc hién theo mé ta trude day
(Qin & cs., 2007). Hat lda dudc u trong nuéc &
37°C trong 2 ngay; hat ndy mam dugc chuyén
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sang trong trong dung dich MS & diéu kién 28°C
trong 2 tuadn. DE& xii 1y stress han nhan tao, ré
ciy lda non dugc nhing vao dung dich MS ¢6
chiia PEG 20% va gii 6 28°C. Dé xt 1y stress
néng, cay lda non dudgc giii trong diéu kién 42°C.
Sau méi khoang thdi gian khao sat (0; 0,5; 1; 2;
3; 6; 12 va 24 gid), mau lda (miu 14 va ré dsi véi
thi nghiém xt 1y han; toan bo cay déi véi thi
nghiém xU 1y néng) duge thu va bdo quan trong
N, 16ng téi khi tach chiét RNA. Thi nghiém xi
1y stress nhan tao duge thuc hién trong ta vi khi
hau (RUMED) véi diéu kién chidu sang hoan
toan, d6 4m 80%. P&i v6i thi nghiém d6i chiing,
cidy lda dugc trong trong ti vi khi hau
(RUMED) trong dung dich MS 6 diéu kién chiéu
sang hoan toan, do 4m 80%, nhiét d6 28°C.

2.2.2. Panh gia biéu hién OsHSBP1

RNA téng s6 dude tach chiét 1an lugt tit mo
ré va than (100mg) bing trizol theo quy trinh
huéng dan ctia hiang Invitrogen (Hoa Ky) va st
dung cho thi nghiém gPCR. Phan tng téng hgp
¢DNA duge thuc hién bing bd kit Maxima H
Minus First Strand ¢cDNA Synthesis (Thermo
Fisher Scientific, Hoa Ky) theo quy trinh huéng
dan ctia hang, st dung méi oligo dT. Hn hgp
phan tng (20pl) bao gbm: 1,0pg miu RNA tinh
sach; 1,0ul dANTP 100mM; 1,0pl oligo dT
0,5 pg/ul; 4,0ul dém 5X va 1pl Reverse
Transcriptase 5 U/ul; H,O. 6ng phan tng dugc
u & 42°C trong 60 phut dé phan tng téng hop
cDNA xay ra.

Thi nghiém qPCR thuc hién véi cip moi
qPCR-HSBP1-F/qPCR-HSBP1-R. Thanh phan
ciia phan tng bao gém: 5,0ul hén hop PCR

SYBR Green Master Mix 2X; 0,25ul méi loai
mbi (10 pmol); 1,0pl cDNA khudn; 0,15ul chat
noi chuéin tin hiéu huynh quang ROX; 3,35ul
H,O0. Phéan ting nay dudc thuc hién véi chu trinh
nhiét: (94°C - 30 gidy, 60°C - 20 giay, 72°C - 30
gidy) x 35 chu ky bang hé thong may Real-Time
PCR System 7500 cta hang Life Technologies.
OsActin duge st dung lam gen ndi chuén. Mai
thi nghiém dugc 14p lai 3 14n.

Mitic d6 biéu hién tuong quan giia gen dich
trong cac miu lda xt 1y stress véi miu lda
khéng xt 1y stress dudc tinh toan theo cong thic
AACt ctia Jain & cs. (2006). Méi thi nghiém xt
1y stress st dung 3 cAy lia/diéu kién stress/thdi
diém; thi nghiém dugc lap lai 3 1an. S& lidu duge
phén tich bing théng ké bing kiém dinh t-test
(a0 =0,05).

2.2.3. Phan l4p va gidi trinh tv OsHSBP1

Khung doc mé cia OsHSBPI cua lia BC15
va TBR225 dugc phan lap tit mau cDNA xu ly
stress néng (24h) bang ki thuat PCR bang cip
moéi HSBP1-F/HSBP1-R. Hén hgp PCR bao
gom: 0,5ul DNA khuén mau, 0,6pl méi mbi
10 pmol/ml; 1,5ul ANTP 2mM va 1,5ul dém Taq
DNA polymerase 10X; 0,5ul Tagq DNA
polymerase, 9,8ul nuéc cat khi ion. PCR dugc
thyc hién 35 chu ky: 95°C trong 30 gidy, 55°C
trong 30 gidy, 72°C trong 1 phuat 30 gidy.

San phdm PCR nhan ban OsHSBPI1 dugc
nhan dong bang bb kit CloneJET PCR Cloning Kit
(Thermo Scientifics, Hoa Ky). Vector tai t8 hop
dugc bién nap vao vi khuén E. coli DH50; thé bién
nap dugc sang loc bang phuong phap PCR
truc tiép khuén lac véi cip mdi pJ ET-F/pJET-R.

Bang 1. Trinh tu cac oligonucleotide dung trong nghién cttu

Ten Trinh tw Gen/Vector dich Muc dich Kich thuéc
; (Ma s0) thi nghiém (bp)
gPCR-HSBP1-F ACAAAACCTCCTAACCCAGA OsHSBP1 Danh gia biéu hién gen 143
XP_025876053.1
gPCR-HSBP1-R GCACATCAGTACCCATCTCA (XP_ )
Actin-F TGATGGTGTCAGCCACACT OsActin Danh gia biéu hién gen 249
KX302608.1
Actin-R TGGTCTTGGCAGTCTCCATT ( )
HSBP1-F ATGGACTCAGAGCCCTCATC OsHSBP1 Phan l1ap gen 237
XP_025876053.1
HSBP1-R TTATGTGGAGTCGGCAGGCT (XP_ )
pJET-F CGACTCACTATAGGGAGAGCGGC pJET1.2 Giai trinh tw gen 101
EF694056.1
pJET-R AAGAACATCGATTTTCCATGGCAG ( )
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Plasmid duge tach chiét tit khudn lac duong
tinh va kiém tra bdng PCR véi cap mdi
pJET-F/pJET-R va HSBP1-F/HSBP1-R va
enzyme gidi han Bglll. Poan gen nhin dong duge
gidi trinh tu bdi céong ty VNDAT (Viét Nam),
st dung 1an lugt 2 méi pJ ET-F va pJET-R. Trinh
tu nucleotide ctia gen phéan lap dude xt 1i bang
phan mém BioEdit 4.0 va so sanh véi co s dit
litu trén GenBank bing cong cu BLAST.
C4u trdc protein dugde phéan tich bang cong cu
SWISS-MODEL (Waterhouse & cs., 2018).

3. KET QUA VA THAO LUAN

3.1. Biéu hién ctia OsHSBPI1 trong diéu
kién stress han

Két qua phan tich ham lugng mRNA
OsHSBP1 trong cac miu lda BC15 (goi tat 1a
OsHSBP1-BC15) bing qPCR (Hinh 1A) cho thay
gen dich tang biéu hién rit sém trong moé ré, dat
dinh (ting 5 l14an) sau 30 phiut xi ly stress. S6
luong ban sao mRNA ctia OsHSBPI1-B(C15 trong
mb 14 thay d6i cham hon, dat dinh (ting 4,8 14n)
sau 3 gio. Tuong tu, mic d6 biéu hién gen
OsHSBPI trong cac miu lia OM5451 (goi tat 1a
OsHSBP1-OMb5451) cing thay d6i & ca mé 14 va
mo ré khi ciy tiép xic véi diéu kién stress han
gia dinh (Hinh 1B). Sy biéu hién ctia OsHSBPI-
OM5451 tang rat sém trong mo ré (sau 30 phit
xti 1y stress) va dat dinh sau 1 gid (tang 5,6 1an).
Su tang tich liy mRNA OsHSBPI-OM5451
trong mé ré duge duy tri kha 6n dinh dén 24 gis
sau xu ly stress han (tang ~3 14n). Ngudgc lai, su
thay d6i mtc d6 phién ma cta OsHSBPI-
OM5451 trong mo 14 chi quan sat dudc & thoi
diém 3 gid (tang 3,6). Cac két qua nay cho thay
OsHSBP1 dutng nhu c6 lién quan t6i cac phan
ting dap tng chong chiu stress han trén hai giéhg
laa BC15 va OM5451.

Nhiéu nghién ctiu truéc day da xac dinh
HSBP c6 thé dugc biéu hién & hau hét cac mé/co
quan khac nhau cta thuyc vat (Hsu & cs., 2010;
Rana & cs., 2012; Muthusamy & cs., 2023). Cho
dén nay, hau nhu chua cé tac gia nao céng bs vé
mé hinh biéu hién HSBP trong diéu kién stress
han. Tuy nhién, nghién ctiu 6 Brassica rapa da
chiing minh BrHSBP thay déi biéu hién khi cay
duge xU 1y véi cac gbe oxy hoat tinh nhu H,0, hay
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axit abscisic, axit jasmonic va axit salicylic
(Muthusamy & cs., 2023,. Hon niia, mot s6 nghién
ctu ciing da cho thdy HSBP c6 tham gia vao diéu
hoa qué trinh sinh téng hgp raffinose (Gu & cs.,
2019; Muthusamy & cs., 2023). D4y 1a nhiing hgp
chat dugce tich liy nhiéu trong cac dap ting chéng
chiu stress phi sinh hoc, bao gbm ca han han, 6
thuc vat (i & cs., 2020). K&t qua phan tich biéu
hién ciia OsHSBPI trong nghién c@tu nay da cho
thdy gen nay c6 thé lién quan téi dap tng chéng
chiu han 6 ca hai giong lda BC15 va OM5451.

3.2. Biéu hién ctia OsHSBPI trong diéu
kién stress néng

Trong thi nghiém xU ly stress néng (42°C)
(Hinh 2A), ham lugng mRNA OsHSBP1-BC15
téang ngay sau khi cay tiép xic véi stress va dat
dinh & thoi diém 0,5 gio (tang ~4 14n). Tuy nhién,
mtic d6 biéu hién ctia gen dich sau d6 giam vé
gAn muc can bing va chi tang trd lai & thoi diém
2 gio sau xtt ly (~3 l1an). Tai thdi diém 24 gis sau
khi tiép xtc véi stress néng, OsHSBP1-BC15 cb
d&u hiéu ting bidu hién trd lai.

0 giong lda OM5451, gen dich cling tiang
cudng biéu hién va dat dinh ngay sau khi cay
tiép xtc véi stress & thoi diém 0,5 gid (tang ~6
lan). Tuy nhién, mic d biéu hién ctia gen dich
sau d6 giam dan va duy tri (ting ti 1-2 14n) dén
sau thoi diém 12 gio. Tai thoi diém 24 gis sau
khi tiép xuic véi stress néng, mtic do tich liy
ham lugng mRNA OsHSBPI-OM5451 cang
tang trd lai (~5,5 1an), tuong tu nhu da quan sat
dudc & gidng lda BC15.

Su ting cudng biéu hién cua OsHSBPI & 2
giong lda BC15 va OMb5451 trong nghién ctiu
nay da cho thay méi lién hé gitia OsHSBPI véi
qua trinh dap tng stress néng & lda. O
Arabidopsis, AtHSBP dugc ting cudng bidu hién
¢ giai doan phuc héi sau giai doan stress séc
nhiét (Hsu & cs., 2010). Tuong tu, ZmHSBP §
ngd ciing cam tng biéu hién véi yéu td stress
néng (Gu & cs., 2019). Ngudge lai, BrHSBP lai
gidm mutc d6 biéu hién trong diéu kién néng;
trong khi ting biéu hién khi cay duge xu 1y véi
diéu kién nhiét do6 thap (Muthusamy & cs.,
2023). Su khéc biét nay cho thay vai tro da dang
cua HSBP trong diéu hoa dap tng chéng chiu
stress néng & thuc vat.
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Ghi chi: D6 thi so sanh tuong quan miic dé biéu hién OsHSBPI ciia giéng liia BC15 (A) va OM5451 (B) duge xit
ly stress han nhéan tao (PEG 20%) trong thoi gian Oh; 0,5h; 1h; 2h; 3h; 6h; 12h va 24h. OsActin dudc sit dung
lam gen ngi chuén. Miic d6 biéu hién gen ciia mau Iiia khong xii Iy stress (0 h) c6 gia tri bing 1,0. Gia tri thé
hién trén dé thi 1a két qua RT-qPCR trung binh ctia 8 l4n thi nghiém. Thanh bar thé hién gia tri dé léch chuén
cta cdc thi nghiém. Ddu sao (*) thé hién su sai khéc ¢6 y nghia théng ké gitia cadc mau xit Iy stress (0,5h; 1h; 2h;
3h; 6h; 12h va 24h) so véi mau doi chitng (0 h) (t-test, a = 0,05).

Hinh 1. Mic d6 biéu hién ctia OsHSBP1 trong diéu kién han
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Ghi chi: Pé thi so sanh tuong quan miic dé biéu hién OsHSBPI ciia giéng liia BC15 (A) va OM5451 (B) duge xit
Iy stress néng nhan tao (42°C) trong thoi gian Oh; 0,5h; 1h; 2h; 3h; 6h; 12h va 24h. OsActin dugc sit dung lam
gen néi chuan. Mdc dé biéu hién gen ctia mau lia khong xi Iy stress (0 h) ¢6 gié tri bdng 1,0. Gia tri thé hién
trén do thi la két qua RT-qPCR trung binh ctia 3 Idn thi nghiém. Thanh bar thé hién gi4 tri d6 léch chuén cia
céc thi nghiém. D4u sao (*) thé hién su sai khéc c6 y nghia théng ké gitta cdc mau xu ly stress (0,5h; 1h; 2h; 3h;
6h; 12h va 24h) so véi mau déi chiing (0 h) (t-test, a = 0,05).

Hinh 2. Mic d6 biéu hién ciia OsHSBP1 trong diéu kién néng
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Ghi chii: (A) Phan lap OsHSBP1 bing PCR; giéng M: thang chudn DNA 1,0kb (Cleaver Scientific); giéng 1: mau
tréng (khong c6 DNA khuén); giéng 2 va 3: khuén 1a cDNA cia mau hia BC15 va OM5452 xit Iy néng. (B) Kiém
tra san pham vector nhan dong OsHSBP1 bang enzyme cit gidi han BglIl; giéng M: thang chuan DNA 1,0kb
(Thermo Scientific); giéng 1 va 3: vector pJET1.2/0sHSBP1-BC15 va pJET1.2/0sHSBP1-OM5451 nguyén ban;

giéng 2 va 4: san pham c4t gidi han pJET1.2/0sHSBP1-BC15 va pJET1.2/0sHSBP1-OMb5451.

Hinh 3. Phan lap va nhan dong doan gen OsHSBP1

* *
Oryza sativa - MDSEPSSO)]

Oryza brachyantha ~ -———————- MDSEPSSO)!
Triticum aestivum [50] PPPLPPAt1TSSANMDSEPSSO)
Hordeum vulgare ~  ————————————- MDSEPSSQ
Sorghum bicolor MASSNSG-1PIKAEQDSDGSAQS|

Phoenix dactylifera MAASNPG--SLKTEQESEGSTQS|

Triticum dicoccoldes — MASSNSGgiPINAEQDSDGSAQS
Oryza glaberrima MAAPGSGgiPIKADQDSDGSAQS
Elaeis guineensis MAASNPG--SLKTEQESEGSTQT
Zea mays MASSKSG-1iPIKAEQDSDGSAQS|
Cocos nucifera MAASNPG--SLKTEQESEGSTQS|
Dioscorea alata @~  ——————- MAGQESDNLQQS|

——————————— MDGQDSDDSKOS

Macadamia integrifolia

Arabidopsis thaliana

sk kdokdkokk  kkk k% *k *kk Rk * kkx ok ok ¥ ¥ *
ADMTAFVONLLTQMOSRFESMSQNIVSKIDEMGTKIDELEQSVNDLKAEMG-TDV-—-P TK-KADEAKPADST-- 78
TDMTAFVONLLTQMOSRFESMSQNIVSKIDEMGTKI DELEQSVNDLKAFMG-TDV-~-P TK-KPDEAKPADST-- 78
TDMTAFVONLLGOMOTRFESMSQNIVSKIDEMGTKIDELEQSVNDLKAEMGLTDI-—-P VK-KPDEAKPADSA-- 143
TDMTAFVONLLGOMOTRFESMSQNIVSKIDEMGTKI DELEQSVNDLKAFMGLTDV-~~P VK-KPDEAKPAESA-- 79
ADMTAFVONLLVQMOTRFQTMSENIISKIDEMGARIDELEQSINDLKAEMG-NEGMATP SKiK-EESKPSDSSA- 95
ADMTAFVONLLVOMOTRFQSMSESIVSKIDEMGSKIDELEQSTINDLKARMG-AEVATKP ---KSEEPKPPEESA- 92
ADMTAFVQONLLVQMOTRFQTMSENIITKIDEMGARIDELELS INDLKAEMG-SDGM-TP ~ TKvKDEESKPADSSA- 96
ADMTAFVONLLMOMQTRFQSMSENIISKIDEMGARIDELEQSINDLKVEMG-TEGV-TP TKpKDEESKPAGSSRAe 97
ADMTAFVONLLVOMOTRFQAMSESIVSKIDEMGSKIDELEQSINDLKARMG-AEGATKP ---KSDEPKPPEESA- 92
ADMTAFVONLLMOMOTRFQAMSENIISKIDEMGARIDELEQSLNDLKARIG-GEGMSTP SKmK-EESRPSDSSA- 95
ADMTAFVONLLVOMOTRFQAMSDSIVSKIDEMGSKIDELEQSINDLKAEMG-AEGATKP ---KSEEPKPPEESA- 92
ADMTVEVONLLOOMOTRFQTMSESLIGKIDEMGNRIDELEQS INNLKAEMG-TDGVSES ---KAEDPKPADESS- 83
ADMTVEVONLLTOMOSRFQAMSESIVSKIDDMGQRIDELEQSINELRNEMG-TEGGSPS[4] TKaKEEDSKPASSSP- 90

77777777777 MDGHDSEDTKQSTADMTAFVONLLOOMOTRFQTMSDSIITKI DDMGGRINELEQS INDLRAEMG-VEGT PPP ASkSGDEPKTPASSS- 86

Ghi chii: Trinh tu axit amin suy bién ciia OsHSBP1 da phan lap (O. sativas) duoc so sanh trinh tu protein HSBP
cta Iia dai O. brachyantha (XP_015696858.1), Iia mi T. aestivum (XP_044381204.1), dai mach H. vulgare
(XP_044946504.1), cao luong S. bicolor (XP_002436852.1), cha la P. dactylifera (XP_0087820565.1), Iia mi
T. dicoccoides (XP_037466802.1), Iia chau Phi O. glaberrima (XP_052158029.1), co diu E. guineensis
(XP_010913595.1), ngé Z. mays (NP_001150088.1), dua C. nucifera (KAG1326961.1), khoai mé D. alata
(KAH7678721.1), méc ca M. integrifolia (XP_042518414.1) va A. thaliana (NP_849392.4). D4u sao (*) thé hién vi
tri gbc axit amin bao thu. Vi tri trinh tu tao cdu triic xodn a dugc déng khung.

Hinh 4. So sanh trinh ty axit amin cia HSBP1

3.3. K&t qua phan lap OsHSBPI cua laa
BC15 va OM5451

P& phuc vu céc nghién ctu chic ning
OsHSBPI1, trong nghién ctu nay, vung trinh tu
ma héa caa OsHSBPI da duge phan 1ap ti mau
RNA t8ng s6 xt 1y stress néng ctia 2 giong lda.
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Két qua PCR da thu mot bang DNA duy nhat c6
kich thuéc tuong tng khoang 0,24kb (Hinh 3),
tuong tu véi kich thudc tinh toan 1y thuyét doan
gen OsHSBPI dude nhan ban (237bp).

Doan gen OsHSBPI cia BC15 va OM5451
(goi tit 1la OsHSBP1-BC15 va OsHSBPI-
OM5451) dugec nhan dong vao vector pJET1.2.
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Vector tai t6 hgp dude kiém tra bing enzyme cit
gi6i han Bglll (Hinh 3B) va giai trinh tu
nucleotide. Két qua phan tich trinh tu
nucleotide cho thdy doan DNA phan lap dudgc
dai 237bp, giéng 100% so véi trinh tu tuong

déng da cong b6 trén GenBank (mé sd

XP_025876053.1), chiing t6 doan gen OsHSBP1I
da dudgec phan lap thanh cong. DPoan gen
OsHSBP1 mé hoéa cho mot protein dai 78aa, ¢6
khéi lugng phan ti 8,58kDa, pl 3,97, c6 mot cau
tric xodn a & vi tri 10-53. Trinh ty axit amin suy
bién ctia gen phan 1ap duge giong 59,8-97,4% so
véi mot s6 protein HSBP tuong déng da dugc
nghién ciiu (Hinh 4); trong d6 ving cu tric xodn
o gidng 66,7-98,2%. Diéu nay cho thdy OsHSBPI
¢6 thé ciing ¢6 chiic nang diéu hoa Am tinh hoat
tinh phién mé ctia HSF § lda nhu & cac loai thuc
vat khac (Rana & cs., 2012; Satyal & cs.,1998; Fu
& cs., 2002; Hsu & cs., 2010).

4. KET LUAN

M6 hinh biéu hién ctia OsHSBP1 & 2 giéng
lda BC15 va OMb5451 trong diéu kién cay lua
tiép xtc v6i yéu td stress han han va néng
(42°C) ¢6 su tuong ddéng. Su tang biéu hién cla
OsHSBPI cho thay gen nay c6 vai trd nhat dinh
trong cac dap tng stress han va néng 6 lda.
Doan gen chtia trinh ty ma hoéa dai 237bp cua
OsHSBPI1 duge phan lap va nhan dong thanh
cong tir 2 giong lia muc tidu. Trinh tu axit amin
suy bién ctia OsHSBPI1-BC15 va OsHSBPI-
OM5451 giong nhau va gidng 100% véi trinh tu
tuong déng cua lia di coéng b trén GenBank
(XP_025876053.1), duge du doan c6 cau tric bac
II tuong tu cac protein HSBP diéu hoa dap ting
stress ctia nhiéu loai thuc vat khac. Két qua
nghién c@u 1a cd sé cho cac nghién ctu chitic
ning gen OsHSBPI, hudng téi cai tién dic tinh
chong chiu yé&u t6 stress han va néng cho céc
giong lia chi luc bang cong nghé gen sau nay.

LOI CAM ON

Nghién cttu dudc cung c4p kinh phi bdéi Bo
Khoa hoc va Céng nghé, thuoc dé tai “Nghién
ctiu ting dung phuong phap gay dot bién chinh

x4ac nhim nang cao tinh chiu han/néng trén
giong lda Viét Nam bang céng nghé
CRISPR/Cas9” (DTDL.CN-52/22). Chuing toi xin

tran trong cam on!
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