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Tom tiit:

Ca chua la mdt trong nhirng cAy ndng nghiép c6 gia tri kinh té cao. Ho gen HSP70 dwoc cho la c6 vai trd quan trong
d6i véi kha ning chong chiu ciia cAy trong dap vng véi cac yéu t6 méi truong khac nhau. HSC70 13 mdt gen trong
ho gen HSP70, dwoc du dodn c6 vai tro dbi voi su sinh truéng va phat trién ciia ciy trong, tuy nhién cic chirc ning
sinh hoc ciia gen HSC70 vin chua dwoc chirng minh cu thé. Nghién ctru nay mé ta dic diém cia gen HSC70 & ciy ca
chua, dong thoi danh gia vai tro ciia gen HSC70 d6i v6i s sinh truwéng ciia ca chua thong qua phan tich kiéu hinh
ciia thé dot bién. Két qua cho thiy, dot bién vé nghia & gen HSC70 giy thip ciy, lam giam ty 1¢ nidy mam ciia hat va
ty 1é ddu qua ciia ca chua, tuy nhién cac dot bién sai nghia khong lam thay dbi dang ké vé kiéu hinh. Hinh dang va
cAu tric 14, thoi gian ra hoa ciia ciy ca chua khong bi anh hwéng béi tac dong ciia cac dot bién gen HSC70. Két qua
nghién ctru da cung cip nhirng hiéu biét ban diu dé tim hiéu sau hon vé co ché anh hwéng ciia gen HSC70 dbi voi
s nay mam, sinh truéng va qua trinh tao qua ca chua.

Tir khéa: ca chua, dot bién, HSC70, ty 1¢ diu qua, ty 1é nay mam.
Chi s6 phén loai: 1.6

GATA17, HSP70 hoic kich thich hodc trc ché qua trinh sinh
tong hop cac chat didu hoa sinh truong, thong qua cac yéu
t6 phién ma sinh truong nhu gen YACCAG6 (YUC6), auxin/
indole-3-acetic acid 9 (IAA9), hoac DELLA [8-13]. Trong
d6, HSP70 1a mot trong nhiing gen duoc phat hién gan nhu

1. Dét van dé

Ca chua (Solanum lycopersicum) la mot trong nhiing
loai cdy trong c6 gia tri cao, dugc trong phd bién trén thé
gidi [1]. Mic du vay, sy sinh truong cling nhu ning suat ctia

ca chua bi anh hudng rat 16n boi cac yeu t6 ngoai sinh, chi ) P s . o .
T S S N . som nhat, dugc cho 1a ¢6 lién quan dén qua trinh chong
yeu la cac yeu to vo sinh nhu nhiét dg, do am, do man, bén oy e o
N ) P o chiu diéu kién nhiét do bat 191, dugc phat hién lan dau tién &
canh mot s yeu to hitu sinh nhu vi khuan, virus gay bénh N . N B ] 2
s . ] . o rudi giam (Drosophila) nhiing ndm 1960, sau d6 dugc biét
[2, 3]. Diéu kién nang nong lam suy thodi hau hét cac dac oA 1A . R , i .
. L . Lo R .. . dén ¢ hau hét cac sinh vat khac [14]. O ca chua, cic gen
diém sinh san, lam giam kha nang ra hoa, ddu qua cua ca . ) e L A
s ] o o HSP70 cling dugc chung minh 1a lién quan dén tinh chong
chua [4]. Cac diéu kién khac nhu han han Iam cho cay thap . i £ N , .,
C L . R . . chiu nhiét, trong moi quan hé tuong tic gen HSP90 va céac
hon, it 14 hon, trong khi d6 man cao lam cham thoi gian nay TS e R , .. .
. ] Lo s . yeu to phién ma lién quan [13]. Bén canh do, nguoi ta con
mam cua hat, tc ché phat trién ré va chdi cling nhu su 6n o n . N . L R
) ) : P . - L phat hién ra mot trong nhiing thanh vién ctia ho gen khong
dinh ctia mang t¢ bao, tir d6 lam giam hoan toan kha nang TR T R S S
chi biéu hién cao ¢ di€u kién bat 1gi, ma con bi€u hién ngay

sinh truong va phdt trién ctia cay [3, 6], ¢4 didu kién sinh 1y binh thuong, duoc goi 1a HSC70 [15].

Trong qua trinh sinh truong, thuc vat da phat trién cac
co ché thich nghi véi diéu kién sdng nho sy phan tng linh
hoat cta cac gen trong hé gen [7]. Cac nghién ctru da chi
ra rang, c6 nhiéu gen tham gia phan tng véi cac diéu kién
moi truong khong thuan loi, chﬁng han nhu gen HSP101,
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Su biéu hién cua gen nay dugc xac nhan trong hé théng
mach dan, cac té bao phan chia ctia cac chop ré bén va phan
bén trong cla hat non, trong bao phan chua trudng thanh va
trong phéi [15, 16]. Mic du vay, vai tro cu thé clia né trong
qué trinh sinh truong ctia ca chua van chwa duoc biét dén.
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Abstract:

Tomato is one of the high-value agricultural crops. The
HSP70 gene family is thought to play an important role
in plant tolerance to various environmental factors.
A family member known as HSC70 is predicted to be
involved in plant growth and development, however, its
biological functions have not been demonstrated clearly.
This study was conducted with the aim to characterise
the HSC70 gene in tomato plants and evaluate its
contribution to tomato growth through phenotypic
analysis of plant mutants with defects in the HSC70 gene.
The research results showed that nonsense mutation
in the HSC70 gene caused short plant and reduced
the seed germination rate and fruit set rate of tomato.
However, these missense mutations did not change these
phenotypes significantly. The leaf shape, leaf structure,
and flowering time of tomato were not affected by the
HSC70 mutations. These findings provided preliminary
insights for further study on the role of the HSC70
gene in the germination, elongation, and fruit setting of
tomato plants.

Keywords: fruit set rate, germination rate, HSC70,
mutations, tomato.
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Trong nghién ciru ndy, ching toi tién hanh mo ta dic
diém cua gen HSC70 & ciy ca chua, ddng thoi phén tich
kiéu hinh ctia dot bién ngdu nhién trén gen, tir d6 budc dau
danh gid vai tro va chirc nang sinh hoc ciia gen nay dbi véi
sinh truong va phat trién cua cdy ca chua.

2. Vat liéu va phuong phap nghién ciiu
2.1. Vit ligu

Trinh ty cta gen HSC70 (bao gdm trinh tu phién ma, ma
héa) va trinh ty amino acid cta protein tuong tmg duoc trich
xudt tir ngan hang dit liéu Phytozome [17]. CAu triic intron,
exon, vi tri cac ving khong dich ma dugc hién thi bang cong
cu Gene Structure Display Server (GSDS) [18]. Khdi lugng
phan tir va diém dang dién cua protein dwugc phén tich bang
cong cu Compute pl/Mw trén co s¢ dit liéu Expasy (https://
web.expasy.org/protparam/).

Hat ca chua (S. lycopersicum cv. Micro-Tom) mang dot
bién ngau nhién trong gen ASC70 va hat ddi ching (cay
dai, tiéng Anh 1a wild type - WT) duoc cung cip boi Ngan
hang dot bién TOMATOMA, Nhat Ban. Hat ca chua duogc
gieo va trong trong nha kinh ¢ nhiét d6 24°C dugc chiéu
sang v6i cudong do 120 pmol/m?/s, chu ky chiéu sang 16/8
gio (sang/toi).

2.2. Phwong phap nghién ciru

2.2.1. Tdch chiét RNA, tong hop ¢DNA va realtime RT-PCR

RNA duoc tach chiét bang kit tach chiét RNA IQeasy™
plus Plant RNA Extraction Kit (Introns, Han Qudc) tir than
dudi 14 mam (5 ngay tudi), mo 14, than, ré, chdi ngon (30
ngdy tudi), hoa, qua non (5 ngay tudi), qua truéng thanh
(25 ngay tudi) va qua chin (35 ngay tudi) cia cy ca chua.
cDNA dugc tong hgp bang kit RevertAid First Strand
cDNA Synthesis Kit cua Thermo Scientific (Hoa Ky). Quy
trinh thyuc hién theo hudng dan cta nha san XUAL.

0,2 ul cDNA dugc thém vao 10 pl hon hop phan tng
real-time PCR chua 5,0 ul Fast SYBRTM Green Master
Mix (Thermo Scientific™, Hoa Ky) va 10 pmol mdi moi
dac hi¢u cho gen HSC70. Gen UBQ dugc st dung lam tham
chiéu. Cac mdi dugc thiét ké bang phdn mém Primer3web
ver. 4.1.0 (https://primer3.ut.ee/) ¢ trinh tuy dugc trinh bay
nhu ¢ bang 1. Qua trinh khuéch dai dugce thuc hién trén may
real-time PCR StepOnePlus™ (Applied Biosystem, Hoa
Ky), bao gdm qua trinh bién tinh ban dau & 95°C trong 5
phut, tiép theo 1a 40 chu ky bién tinh & 95°C trong 20 gidy,
gan moi & 58°C trong 20 gidy va kéo dai & 72°C trong 20
gidy. Muc do biéu hién ciia gen muc tiéu duoc phan tich
bang phuong phap Delta-Delta Ct [19].



Bang 1. Trinh tw cac doan méi cho phan (ng PCR va real-time PCR.

Thir
ty

X Do dai san
A A Ry 0, 0 v,
Ténmoi  Trinh ty %GC  Tm (°C) phém (bp)

Trinh tw mi cho phin tmg real-time PCR

1 HSC70-F  CAAAATGCCTAACCCGAAGCC 524 59.8 200
2 HSC70-R  CGTAGTCCCCAAATCAATTCCGA 47,8 60,6
3 UBQ-F CACCAAGCCAAAGAAGATCA 45,0 56,3 179
4 UBQ-R  TCAGCATTAGGGCACTCCTT 50,0 513

Trinh tw mdi cho phan ing PCR

1 FRI F AAATGCCTAACCCGAAGCCA 50,0 5996 859
2 FRI_R GCAGATCGGTCGTAGCCTTT 50,0 60,18

3 FR2 F AAAGGCTACGACCGATCTGC 550 60,18 1027
4 FR2 R CTCGAATCTGGCACGGGTAA 55,0 59,83

5 FR3 F ATGGACAAGAGCACCGTTCA 50,0 59,6 893
6 FR3 R TCCATAGGAACACCTGCGTC 50,0 59,46

2.2.2. Tach chiét DNA

DNA tong s6 duge tach tir 1a cdy ca chua 10 ngay
tudi theo phuong phap st dung cetyltrimethylammonium
bromide (CTAB) [20]. DNA sau d6 dugc duge do nong do
bang may NanoDrop 2000c (Thermo Scientific™, Hoa Ky)
va dién di kiém tra trén gel Agarose 1%.

2.2.3. Sang loc dét bién gen HSC70

Céc phan doan cta gen HSC70 duoc khuéch dai bang
PCR, sir dung 3 cip modi dic hiéu duoc thiét ké bang phan
mém Primer3web ver. 4.1.0 va c6 trinh ty nhu ¢ bang 1. Phan
g PCR c6 tong thé tich 20 pl, bao gdm 2 pl DNA khuén, 1
ul méi loai mdi dic hiéu duoc tron déu véi 10 pl DreamTaq
PCR Master Mix (2X) (Thermo Scientific™, Hoa Ky). Qua
trinh PCR dugc tién hanh véi giai doan bién tinh khoi dau
& 95°C trong 5 phut, tiép theo 13 35 chu ky nhiét (bao gdm
95°C trong 30 gidy, 58°C trong 30 gidy, 72°C trong 1 pht)
va bude kéo dai cudi ciing & 72°C trong 5 phut. San pham
PCR sau d6 duoc tinh sach bang kit MEGA quick-spin™
Plus Fragment DNA Purification Kit (Intron, Han Qudc)
theo huéng dan cua nha san xudt. Cac dot bién diém trén
gen HSC70 dugc xac dinh thong qua giai trinh ty Sanger,
st dung BigDye Terminator v3.1 Cycle Sequencing Kit
(Applied Biosystem, Hoa Ky) va dugc tién hanh trén may
giai trinh tu tu dong 3500xL Genetic Analyzers (Applied
Biosystem, Hoa Ky). Cac cdy mang dot bién HSC70 dugc
lai ngugc voi cay WT 3 lan lién tiép, sau do sang loc lai dé
thu duoc dot bién duy nhét trén gen HSC70.
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2.2.4. Phén tich kiéu hinh cua thé dot bién HSC70

Dé phan tich kiéu hinh, cdy mang dot bién HSC70 dugc
gieo trén d4t dinh dudng véi cac didu kién dugc mo ta nhur
trén. Ty 18 hat nay mam, chiéu dai than cdy & ngay thir 30
sau khi gieo dugc phan tich va so sanh giira cac thé dot bién
v6i WT. Céu trac 14 dugc danh gia va so sanh ddi voi 30
cdy riéng 1é & cing do tudi. Thoi gian ra hoa dau tién va ty
1¢ dau qua dugc phan tich va so sanh giira cac dong dot bién
va WT.

2.3. Phén tich thong ké

Su khéc biét kiéu hinh giita cac thé dot bién va WT dugc
kiém tra thong qua viéc so sanh gia tri trung binh cua cac
yéu td dugc phén tich, sir dung phép kiém dinh ANOVA mot
yéu t6 bang phan mém Graphpad Prism 9.00 (GraphPad,
Hoa Ky). Dit liéu dugc biéu dién bang db thi dudi dang gia
trj trung binh (Mean) + d6 1éch chuén (SD) cua 30 gia tri
doc 1ap cho mdi yéu té dugc phan tich, véi do 1ap lai 3 1an
cho mdi phan tich.

3. Két qua va ban luan
3.1. M6 ta gen HSC70 6 cdy ca chua

Gen HSC70 ¢ cay ca chua c¢c6 ma dinh danh Ia
Solyc06g076020.2 trén co s& dit liéu hé gen S. lycopersicum
ITAG2.4. Gen ¢ do dai 3147 bp, bao gdm 189 bp & dau 5°
khong dich ma (5’-UTR), 219 bp & dau 3’-UTR va 2739
bp nam trong ving ma hoa ciia gen, trong d6 ¢6 1 intron
dai 792 bp nam xen giira 2 exon c6 do dai lan luot 1a 214
va 1733 bp. Trinh tu phién ma (mRNA) cua gen dai 2355
bp, trong khi trinh ty ma héa (coding sequence - CDS) dai
1947 bp ma hoa cho 1 protein dai 648 amino acid. CAu tric
intron-exon cua gen HSC70 dugc biéu thi nhu & hinh 1A.
Protein HSC70 & ciy ca chua van chua dugc mo ta chi tiét.
Dua vao trinh ty amino acid, protein nay dugc du doan co
kich thuée khoang 71 kDa va c6 diém dang dién (pI) khoang
5,04 cho thdy day 1a mot protein trung tinh. Phan tich biéu
hién cia gen HSC70 & ciy ca chua trong diéu kién binh
thuong cho thay gen nay biéu hién twong d6i cao ¢ than va
qué trudng thanh, trong khi biéu hién thap ¢ hoa, 1a va chdi
ngon (hinh 1B). Sy ton tai cia gen HSC70 ciing duoc phat
hién & hau hét cac mo sinh truéng cia ciy ca chua nhu &
1&, than, 14, hoa va qua dang phat trién, trong bao phan chua
trudng thanh va trong phoi, mic du vai trd ciia gen nay van
chua dugc 1am sang to trong cac cong b trude day [15].
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Hinh 1. M6 ta dic diém chia gen HSC70 & cay ca chua. (A) CAu tric
intron-exon ctia gen HSC70; (B) Biéu hién gen HSC70 & cac mo khac
nhau trén cay ca chua. Biéu dd cot thé hién gia tri Mean +SD clia murc
d6 biéu hién twong dbi ctia gen HSC70 dwoc so sanh vaéi gen tham
chiéu UQB, v&i mirc d6 13p lai 3 1an.

3.2. Sang lopc dpt bién HSC70 ciia cdy ca chua bing
gidi trinh tw Sanger

Céc doan trinh ty gen HSC70 & cay ca chua dot bién
duoc khuéch dai bé‘lng PCR dugc thé hién trén gel agarose
nhu ¢ hinh 2A. Sau khi tinh sach, cac phan doan nay dugc
giai trinh ty Sanger, thu duoc 4 dong mang dot bién, dugc
dat tén 1an luot 1a Mtl, Mt2, Mt3, Mt4 (hinh 2B). Vi tri cta
céc dot bién diém dugc trinh bay nhu ¢ bang 2.

(A)

B) ym

Exon [l Intron
G282A G1583A G1904A A2251T
1 387 1180 3038
e [ )
| 4

Hinh 2. Sang loc ddt bién gen HSC70 & cay ca chua. (A) bién di
san pham PCR cac phan doan ctia gen HSC70. M, Fr1, Fr2, Fr3 twong
(rng 12 vi tri thang DNA chuan va cac phan doan cliia gen HSC70 dwoc
nhan ban tir cac cap primer (FR1_F/R), (FR2_F/R), (FR3_F/R); (B) Vi
tri va dac diém cac dot bién didm trén gen HSC70. Mt1, Mt2, Mt3 va
Mt4 twong (ng 1a tén cac thé dot bién nhu & bang 2.
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Bang 2. Vi tri cac dot bién gen HSC70 & cay ca chua.

Tén dot Kiéu dot Vi tri dot bién

Thir ty bién bién trén gen LEf et

1 Mtl Sai nghia G282>A G37>R

2 Mt2 Vo6 nghia T1583>A G207>Stop
3 Mt3 Sai nghia G1904>A Q285>H

4 Mt4 Sai nghia A2251>T M313>1

D4u “>” chi su thay thé nucleotide hodc amino acid & vi tri dot bién.

Giai trinh ty gen cho thay, cac dot bién thu duoc 1a dot
bién thay thé nucleotide, trong d6 c6 mot dot bién thay thé tir
nucleotide A sang T (Mt4), mot dot bién thay thé nucleotide
T sang A (Mt2) va 2 d6t bién thay thé nucleotide tir G sang
A (Mtl va Mt3). DBiéu nay cho thdy, su thay thé nucleotide
mot cach ngau nhién trong qua trinh xir 1y véi EMS nhu da
duogc khao sat trong mot s6 nghién ctru trude day [21]. Co
3 dot bién sai nghia thu duoc sau khi sang loc, dan dén viéc
thay thé mot amino acid bang amino acid khéc trong ciu
tric co ban cua protein. Co 1 dot bién vo nghia, dan dén
chudi amino acid bi rut ngén tir 648 xudng con 207 amino
acid (bang 2).

3.3. Djt bién HSC70 dnh hwéng dén sinh truéng ciia
cdy ca chua

Kha nang nay mam cua hat ca chua dot bién duoc danh
gia va so sanh voi WT. Ty 1€ nay mam cua dong WT khoéang
79,75+6,85%, trong khi ty 1é nay mam cia cic dong dot
bién tir 43,19+5,8% (6 Mt2) dén 75,31£5,35% (& Mt3)
(hinh 3A). Phén tich thong ké chi ra rang, ty 1¢ nay mam
ctia dong WT khac biét dang ké so v6i timg dong Mtl (p &
0,0148), Mt2 (p & 0,0001) va Mt4 (p & 0,0096) cho thay anh
hudng cua dot bién gen HSC70 dbi voi ty 16 ndy mam. Bén
canh d0, so sanh ty 1& nay mam gitra cic dong dot bién voi
nhau cho thay, dong dot bién Mt2 mang dot bién vo nghia
¢6 ty 1& nay mam cua hat thap hon hin so véi cac dong dot
bién sai nghia khac (p<0,05). Két qua nay cho thdy, vi tri
dot bién dong vai trd quan trong dbi v6i sy thay dbi kiéu
hinh, trong d6 dot bién vo nghia dé lai hau qua rod rét hon
cac dot bién sai nghia (hinh 3A).

Chiéu cao cua cay dot bién va WT dugc do ¢ ngay thir
30 sau khi gieo, thé hién trong hinh 3B. Chiéu cao trung
binh cta cdy Mt2 khoang 65,4+11,07 mm, thap hon dang
ké so voi cdy WT (p ¢ 0,0001) ciing nhu cac dong dot bién
khac. Cac dong Mtl, Mt3 va Mt4 ¢ chiéu cao cdy trung
binh tir 80,26+4,67 mm dén 89,45+5,15 mm, thap hon chiéu
cao trung binh ctia cay WT (khoang 95,37+16,81 mm), tuy
nhién su khac biét nay khong c6 ¥ nghia théng ké (p>0,05).
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Két qua nay cho thdy, dot bién gen HSC70 c6 tac dong tiéu
cuc dén sy tang truong chiéu cao cua ciy ca chua, voi mirc
d6 anh huong khac nhau phu thudc vao vi tri cua dot bién
(hinh 4A).
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Hinh 3. So sanh ty 1&é nay mam (A) va chiéu cao cay (B) giira thé
dot bién HSC70 so vé&i cay dbi chirng kiéu dai. Bidu db cot thé hién
gia tri Mean +SD cua ty 1& ndy mam duoc tinh bang ty 1& sb cay non
moc Ién tir 30 hat ban d4u (A) va chiéu cao trung binh clia 30 cay ngau
nhién tir méi thé dot bién, so sanh vai WT (B).

Hinh 4. Chiéu cao cay (A) va cau truc la (B) ctia cay ca chua mang
dat bién gen HSC70.

Phén tich céu trac 14 cho théy, khong c6 su khac biét rd
rang vé hinh dang va do phirc tap cua l4 giita cay dot bién so
voi cdy WT, diéu nay ching to dot bién HSC70 khong anh
huéng dén hinh thai va cdu tric cia 14 cdy ca chua (hinh 4B).

3.4. Bjt bién gen HSC70 c6 thé lam gidam 1y 1¢ dau qui
ca chua

Cay WT can trung binh khoang 30,59+1,86 ngay ké
tir khi gieo hat dé bt dau ra hoa, trong khi cay dot bién
can 31,63+1,7 dén 35,31+3,59 ngay dé dat duoc trang thai
tuong tu (hinh 5A). Két qua trén chi ra réng, dot bién gen
HSC70 khong c6 anh huong 16 rang dén thoi gian ra hoa cia
cay ca chua (p>0,05).
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Hinh 5. So s’énh thoi gian ra hoa (A) va ty 1é dau qua (B) cua cay ca chua
mang dot bien gen HSC70 véi WT.

Ty 1¢ dau qua dugc danh gia trén tong s6 hoa nd sau
1 thang ké tir khi bit dau ra hoa. Ty 1& ddu qua cia WT 1a
66%, trong khi cay dot bién co ty 1& dau qua khoang 45%
(dong Mt2) dén 67% (dong Mt1) (hinh 5B). Phan tich thong
ké cho thdy, ty 1& ddu qua ctia dong dot bién Mt2 da giam rd
rét so voi dong WT (p ¢ 0,0001). Nguoc lai, ty 1€ dau qua
ctia cac dong dot bién Mtl, Mt3 va Mt4 khong thé hién su
khéc biét mang y nghia thong ké so véi WT (p>0,05). Dicu
nay khang dinh ring, dot bién vo nghia & gen HSC70 ¢ anh
hudng tidu cuc dén kha ning dau qua cta ca chua, trong khi
dot bién sai nghia chua c6 tac dong rd rang dén kha ning
dau qua. Do d6, can phai nghién ctru sau hon vé méi lién
hé giita dot bién gen HSC70 dén ty 1¢ dau qua cua ca chua.

HSC70 1a mot gen thanh vién trong ho gen HSP70, mot
ho gen da thanh vién, c6 tinh bao thu cao trong trinh tu va ciu
trac protein [22]. Céu tric cac protein HSP70 di dugc mo ta
bao gdm ving dau N lién két voi nucleotide, hay N-terminal
nucleotide binding domain (NBD), c6 kich thudc 44 kDA,
c6 hoat tinh ATPase va 1 viing dau C c6 kich thudc khoang
30 kDa, con goi 1a ving lién két peptide (peptide-binding
domain) hodc vung lién két co chét (substrate-binding
domain, SBD) [23-25]. Vung NBD c6 chtic nang phén giai
ATP thanh ADP va cung cap ning luong cho cac hoat dong
cua té bao, trong khi ving SBD lién két v6i cac dong yéu
t6 khac nhu HSP90, HSP40 nhim diéu hoa téc do trao doi
co chét, dong thoi kich thich hoat dong phéan giai ATP [26].
Nghién ctru ciu triic phén tir protein HSC70 & ndm men va
dong vat c6 va cho thdy, protein nay co6 kich thudc khoang
646 amino acid, trong d6 vung NBD ¢6 trinh ty amino acid
tir 1 dén 383. Céc vi tri quan trong trong viing nay bao gom
cac amino acid Serine (S), Threonin (T), cac trinh tu tao
nén céu trac alpha helix (G230-H249 va K257-S275), ciu
trac B-sheet (Q279-1284 va F293-T298) tryc tiép tham gia
vao hoat dong phan giai ATP [27].
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Protein HSC70 & cay ca chua c6 do dai 648 amino acid,
twrong dwong voi do dai cia protein HSC70 ¢ ndm men. Do
do, 4 dot bién cta gen HSC70 trong nghién ctru nay nhiéu
kha ning déu nam trong ving NBD ctia protein HSC70. 3
dot bién sai nghia (Mtl, Mt3 va Mt4) chi lam thay doi 1
amino acid tuong Gng ¢ vi tri G37, Q285 va M313 trong
trinh tu protein HSC70. Su thay thé amino acid & nhimng
vi tri ké trén déu khong nam trong khu vuc tao nén cAu
tric alpha helix, B-sheet, do d6 ching khong anh hudng
quéa nghiém trong dén chuc ning cia protein, dan dén kiéu
hinh cua thé dot bién khong co thay d6i dang ké. Trong khi
d6, dot bién Mt2 1am cho protein HSC70 bi ct ngz“in 68%
(441/648 amino acid) so véi d6i ching, bao gém toan bd
ving SBD va mdt phan cua ving NBD. Protein HSC70 sau
khi cit ngén bi mat chirc ning lién két v6i co chét va co thé
bi mét hoat tinh phan giai ATP do thiéu cac cdu trac alpha
helix va B-sheet, do d6 anh huong truc tiép dén kiéu hinh
cuia thé dot bién, bao gdm 1am thap cdy, giam ty 18 nay mam
cua hat va giam khd nang dau qua. Nhirng 4nh hudng tiéu
cuc cua dot bién vo nghia trong gen HSC70 dbi v6i chiéu
cao cdy, ty 1é nay mam va kha ning ddu qua cia ca chua
chua timg duge cong b trude day. Do do, nhitng phat hién
nay c6 thé cung cap nhirng hiéu biét ban dau dé nghién ciru
tiép theo tim hiéu sdu hon vé co ché anh huong cua gen
HSC70 d6i v6i sy nay mam, sinh truéng va qué trinh tao
qua ca chua.

4. Két luan

Nghién ctru nay da danh gia vai tro ciia gen HSC70 ddi
v6i su phat trién va kha nang ddu qua cua cdy ca chua. Sy
biéu hién cta gen HSC70 dugc tim thiy ¢ hau hét cac mo,
o quan va trong cac giai doan sinh truéng, phat trién khac
nhau ciia cdy ca chua. Vai tro ciia gen HSC70 dbi su sinh
truong cua cay ca chua dugc danh gia thong qua phan tich
kiéu hinh cua céc thé dot bién. Dot bién vo nghia lam xudt
hién bo ba két thuc sém, do d6 lam trinh tu protein HSC70
bi ngén lai, gdy anh huéng dén chirc ning cua protein, dan
dén kiéu hinh thay d6i, bao gdm géy thap cdy, giam ty 1¢ nay
mam cua hat va ty 1 dau qua. Dot bién sai nghia khong lam
thay doi kiéu hinh ciia cdy ca chua do nhimng dot bién nay
khong nam & nhitng vi tri quan trong lién quan dén ciu tric
va chtrc ning cua protein HSC70. Hinh dang va cdu tric
14, cling nhu thoi gian ra hoa cia cay ca chua khong bi anh
huéng boi dot bién gen HSC70.

KHOA
&CONGHI\?GCI:-IE

66(1) 1.2024

TAI LIEU THAM KHAO

[17J.K. Willcox, G.L Catignani, S. Lazarus (2003), “Tomatoes
and cardiovascular health”, Critical Reviews in Food Science and
Nutrition, 43(1), pp.1-18, DOIL: 10.1080/10408690390826437.

[2] A. Gerszberg, K.H. Konka (2017), “Tomato tolerance to
abiotic stress: A review of most often engineered target sequences”,
Plant Growth Regulation, 83(2), pp.175-198, DOI:10.1007/
$10725-017-0251-x.

[3] M.D. Campos, M. Patanita, M.D.R. Felix, et al. (2021),
“High throughput sequencing unravels tomato-pathogen
interactions towards a sustainable plant breeding”, Horticulture
Research, 8(1), DOI: 10.1038/s41438-021-00607-x.

[4] IJM. Xu, M.W. Arts, C. Mariani, et al. (2017), “Heat
stress affects vegetative and reproductive performance and trait
correlations in tomato (Solanum lycopersicum)”, Euphytica,
213(7), DOI:10.1007/s10681-017-1949-6.

[5] Z. Wu, X. Yu, C.O. Ottosen, et al. (2017), “Drought stress
had a predominant effect over heat stress on three tomato cultivars
subjected to combined stress”, BMC Plant Biology, 17(1), DOI:
10.1186/s12870-017-0974-x.

[6] K. Tanveer, S. Gilani, Z. Hussain, et al. (2020),
“Effect of salt stress on tomato plant and the role of
calcium”, Journal of Plant Nutrition, 43(1), pp.28-35, DOL
10.1080/01904167.2019.1659324.

[71 C.E. Bita, T. Gerats (2013), “Plant tolerance to high
temperature in a changing environment: Scientific fundamentals
and production of heat stress-tolerant crops”, Frontiers in Plant
Science, 4, DOI: 10.3389/fp1s.2013.00273.

[8] G.W. Bassel, R.T. Mullen, J.D. Bewley (2008), “Procera
is a putative DELLA mutant in tomato (Solanum lycopersicum):
Effects on the seed and vegetative plant”, J. Exp. Bot., 59(3),
pp.585-593, DOI: 10.1093/jxb/erm354.

[9] F. McLoughlin, M. Kim, R.S. Marshall, et al. (2019),
“HSP101 interacts with the proteasome and promotes the clearance
of ubiquitylated protein aggregates”, Plant Physiol, 180(4),
pp.1829-1847, DOL: 10.1104/pp.19.00263.

[10] J. Cheng, H. Yang, C. Shang, et al. (2019), “The roles of
auxin biosynthesis YUCCA gene family in plants”, International
Journal of Molecular Sciences, 20(24), DOI: 10.3390/
jms20246343.

[11] H. Wang, B. Jones, Z. Li, et al. (2005), “The tomato Aux/
IAA transcription factor IAA9 is involved in fruit development
and leaf morphogenesis”, The Plant Cell, 17(10), pp.2676-2692,
DOI: 10.1105/tpc.105.033415.

[12] T. Zhao, T. Wu, T. Pei, et al. (2021), “Overexpression of
SIGATA 17 promotes drought tolerance in transgenic tomato plants
by enhancing activation of the phenylpropanoid biosynthetic
pathway”, Frontiers in Plant Science, 12, DOI: 10.3389/
fpls.2021.634888.

34



[13] A. Hahn, D. Bublak, E. Schleiff, et al. (2011), “Crosstalk
between HSP90 and HSP70 chaperones and heat stress
transcription factors in tomato”, Plant Cell, 23(2), pp.741-755,
DOLI: 10.1105/tpc.110.076018.

[14] F. Ritossa (1962), “A new puffing pattern induced by
temperature shock and DNP in Drosophila”, Experientia, 18(12),
pp.571-573, DOIL: 10.1007/BF02172188.

[15] N. Duck, S. McCormick, J. Winter (1989), “Heat
shock protein HSP70 cognate gene expression in vegetative and
reproductive organs of Lycopersicon esculentum”, Proceedings of
The National Academy of Sciences, 86(10), pp.3674-3678, DOI:
10.1073/pnas.86.10.3674.

[16] N.B. Duck, W.R. Folk (1994), “HSP70 heat shock protein
cognate is expressed and stored in developing tomato pollen”,
Plant Molecular Biology, 26(4), pp.1031-1039, DOI: 10.1007/
BF00040686.

[17] D.M. Goodstein, S. Shu, R. Howson, et al. (2012),
“Phytozome: A comparative platform for green plant genomics”,
Nucleic Acids Research, 40(D1), pp.1178-1186, DOI: 10.1093/
nar/gkr944.

[18] B. Hu, J. Jin, A.Y. Guo, et al. (2015), “GSDS 2.0: An
upgraded gene feature visualization server”, Bioinformatics,
31(8), pp-1296-1297, DOI: 10.1093/bioinformatics/btu817.

[19] K.J. Livak, T.D. Schmittgen (2001), “Analysis of relative
gene expression data using real-time quantitative PCR and the
2(-Delta Delta C(T)) method”, Methods, 25(4), pp.402-408, DOI:
10.1006/meth.2001.1262.

KHOA
&CONGHN%CI:-IE

66(1) 1.2024

Khoa hoc Tu nhién | Khoa hoc su s6ng s

[20] J. Doyle (1991), “DNA protocols for plants”, Molecular
Techniques in Taxonomy, Springer, Berlin, Heidelberg, 57,
pp-283-293, DOL: 10.1007/978-3-642-83962-7 18.

[21] K. Shirasawa, H. Hirakawa, T. Nunome, et al. (2016),
“Genome-wide survey of artificial mutations induced by ethyl
methanesulfonate and gamma rays in tomato”, Plant Biotechnol
Journal, 14(1), pp.51-60, DOI: 10.1111/pbi.12348.

[22] E. Yu, T. Yoshinaga, F.L. Jalufka, et al. (2021), “The
complex evolution of the metazoan HSP70 gene family”, Scientific
Reports, 11(1), DOI: 10.1038/s41598-021-97192-9.

[23] D.Y. Sung, F. Kaplan, C.L. Guy (2001), “Plant HSP70
molecular chaperones: Protein structure, gene family, expression
and function”, Physiologia Plantarum, 113(4), pp.443-451, DOL:
10.1034/1.1399-3054.2001.1130402 x.

[24] F.U. Hartl (2006), “Molecular chaperones of the HSP110
family act as nucleotide exchange factors of HSP70S”, Embo J.,
25(11), pp.2519-2528, DOI: 10.1038/sj.emboj.7601138.

[25] D. Sharma, D.C. Masison (2009), “HSP70 structure,
function,regulationandinfluenceonyeastprions”, Protein & Peptide
Letter, 16(6), pp.571-581, DOI: 10.2174/092986609788490230.

[26] T. Liu, C.K. Daniels, S. Cao (2012), “Comprehensive
review on the HSC70 functions, interactions with related
molecules and involvement in clinical diseases and therapeutic
potential”, Pharmacology & Therapeutics, 136(3), pp.354-374,
DOI: 10.1016/j.pharmthera.2012.08.014.

[27]1 Y. Liu, L.M. Gierasch, I. Bahar (2010), “Role of HSP70
ATPase domain intrinsic dynamics and sequence evolution
in enabling its functional interactions with NEFs”, PLOS
Computational Biology, 6(9), DOI: 10.1371/journal.pcbi.1000931.



