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Tém tit

u du 1a loai cdy dn qua nhiét d6i quan trong duoc trong rong rii trén thé gidi, trong d6 c6 Viét Nam. Su trao
do6i va van chuyén duong la van dé can dugc quan tam & du du. Nho str dung cac phuong phap nghién ciru

tin sinh hoc, tong s6 12 gene ma héa SWEET di duoc x4c dinh & trong hé gene cua cdy du du (Carica papaya
L.). Cac gene SWEET cuia cay du du c¢6 kich thude tir 1.203 dén 2.639 bp, trong d6 hau hét cac gene ¢ 5 intron,
chi trir gene CpSWEET12 ¢6 2 intron. Cac protein suy dién co kich thude tir 234 t&i 302 amino acid, véi khdi
lwong phan tir 26,30 kDa t6i 32,95 kDa. Cac protein nay c6 tinh kiém véi gia tri pI dao dong tir 7,69 dén 9,55.
Céu truc khong gian thé hién cac CpSWEET c¢6 6 hodc 7 xodn xuyén mang. Cin ctr vao két qua phén tich cy
pha h¢, cac SWEET cua cdy du dii duge phan chia thanh bén nhom I (ba gene), nhom II (hai gene), nhom III
(nam gene) va nhém IV (hai gene). Két qua nghién ciru nay 1a tién dé cho cac nghién ciru sdu hon vé tach dong

gene, phan tich chirc nang cua cic gene trong ho SWEET va chon giéng ¢ cay du du.

T khéa: Ddc diém gene, du dii (Carica papaya L.), cdy pha hé, SWEET, tin sinh hoc

1. Pit van dé

SWEET (Sugars Will Eventually Be
Exported Transporter) la cac protein co céu
trac ddc trung gom 7 viing Xoan xuyén mang.
Chung gitr chirc nang quan trong trong vén
chuyén dudng sucrose ¢ thuc vat [1]. Pong
thoi, nhom protein ndy con giit nhiéu chuc
nang trong sy phat trién cac co quan sinh san,
van chuyén gibberellin va diéu hoa phan tmg
v6i cac stress vo sinh [1]. Do ¢6 nhiéu vai
tro quan trong, ho gene ma héa cac SWEET

tir 1au da duoc nghién ctru ¢ nhiéu loai thuc
vat, dién hinh nhu Arabidopsis thaliana [2],
laa [3], san [4], ca cao [5] ciing nhu mdt sb
loai thuc vat khac [6]. Tuy nhién, chua co
nghién ctru ndo vé ho gene SWEET 6 ciy du
du duoc thuc hién.

Cay du du (Carica papaya L.) 1aloai cay
in qua dugc trong nhiéu ¢ vung nhiét doi
va can nhiét déi. Qua du du khi chin c6 dac
diém mém, vi ngot, gia tri dinh dudng cao,
dac bi¢t c6 nhiéu tién vitamin A, vitamin C
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va cac chit chong oxy hoa [7]. Do cdy du
du sinh sdng & cac ving nhiét di hodc can
nhi¢t doi nén chiu tac dong cua nhiéu nhan
t sinh thai nhu anh sang, nhiét d, ché do
nude, gié ciing nhu nhiéu tic nhan stress
sinh hoc [8].

Nghién ctru ndy nham xéac dinh va phan
tich dic diém cua cac gene ma hoa SWEET
0 cay du du nho cac phuong phap tin sinh
hoc, von 1a phuong phap nghién ciru hién
dai, duoc sir dung phd bién trong cong nghé
sinh hoc hién dai [9].

2. Co s6 dir liéu va phwong phap
nghién ciru
2.1. Co so dit liéu hé gene cua cay du du

Trinh ty hé gene cua cay du du (Carica
papaya L.) da dugc giai trinh ty [10] va dugc
dat trén website phytozome V12 (http://
www.phytozome.net/)

3. Két qua nghién ciru va thio luin
3.1. Xdac dinh hg gene SWEET o cdy du du

2.2. Xdc dinh cac gene SWEET o cdy du du

Céac protein SWEET cua cy 4. thaliana
[11] dugc st dung lam khudn do dé tim
kiém cac gene twong ddng trén toan hé gene
cua cdy du du nho st dung chuong trinh
TBLASTN [12].

2.3. Xdy dung cay pha hé

Cac protein SWEET cua cdy du du,
A. thaliana va cay lua dugc sap day béng
MAFFT [13], sau d6 cdy pha h¢ duoc xay
dung nho phan mém MEGA X [14].

2.4. Phan tich dic diém cic gene SWEET
cua cdy du du

Cong cu ProtParam duogc su dung dé
phan tich cac dac diém vat ly, héa hoc
cua cac gene/protein SWEET dugc phan
tich trén server ExPASy (Expert Protein
Analysis System) [15]. ProtComp 9.0 (http://
linux1.softberry.com/berry.phtml?Topic=
protcomppl&group=help&subg
roup=proloc) duoc dung dé xac dinh vi tri
khu tra dudi té bao.

Bang 1. Ciac trinh tw SWEET & cay du da

Gene lf:l‘l‘s Il:l'l‘;‘:l g:) (I;I;) ?S)‘; pl  GRAVY In SCL THM
CpSWEETO01 evm.TU.supercontig_3.56 1 1499 252 28,16 9,53 0,62 5 PM 7
CpSWEETO02 evm.TU.supercontig 4.141  III 2015 292 32,82 8,64 0,66 5 PM 7
CpSWEETO03 evm.TU.supercontig 4.143  III 1584 292 32,67 8,28 0,68 5 PM 7
CpSWEET04 evm.TU.supercontig 9.173  III 1400 278 31,30 8,28 0,48 5 PM 7
CpSWEETO05 evm.TU.supercontig 48.105 IV~ 1523 246 27,32 9,16 0,66 5 PM 6
CpSWEET06 evm.TU.supercontig 48.106 IV~ 1638 302 32,95 892 0,44 5 PM 6
CpSWEETO07 evm.TU.supercontig 49.77 1 1203 245 26,76 9,36 0,75 5 PM 7
CpSWEET08 evm.TU.supercontig 49.78 I 2112 240 26,61 9,39 0,77 5 PM 7
CpSWEET09 evm.TU.supercontig 51.71 III 1536 265 29,74 9,39 0,62 5 PM 7
CpSWEET10 evm.TU.supercontig 99.60 III 1869 278 31,33 7,69 0,50 5 PM 7
CpSWEETI1 evm.TU.contig 35275 II 1209 235 26,30 9,55 0,64 5 PM 6
CpSWEETI2 evm.TU.contig 36848 1T 2639 234 26,60 9,17 0,23 2 PM 6

Chii thich: GS = Kich thude gen, PL = Chiéu dai phdn tir protein, MW = Khéi lwong phén tir protein, pl = diém ding

dién, In = S6 luong intron, SCL =Khu tri dudi té bao, Chlo: luc lap, Mito: ti thé, Nucl: nhan té bdo
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Tong s6 12 gene SWEET da dugc xac
dinh ¢ trong hé gene cay du du (bang 1). Khi
xét trén quy mo h¢ gene, ho SWEET cua cay
du du co it gene hon so voi cay A. thaliana
(17 gene) [2], cay lta va cay ca cao (cung 21
gene) [5], cling nhu cdy sin (28 gene) [4].
Cac CpSWEET déu mang mdt hodc ving
bao ton dic trung (MtN3_slv (PF03083) cho
ho SWEET [2]. Cac gene ma héa SWEET
& cay du dii c6 chidu dai dao dong tir 1203
dén 2639 nucleotide (bang 1). Tt ca 12 gene
CpSWEET déu mi hoa khéong lién tuc, 11

CPSWEETO!

CPSWEET02

trong tong s6 12 gene c¢6 5 intron, chi riéng
gene CpSWEET12 ¢6 2 intron (bang 1). Kich
thudc cic phan tir protein suy dién dao dong
trong khoang tir 234 (CpSWEET12) t61 302
(CpSWEET06) amino acid, khdi luong phan
tu tr 26,3 kDa (CpSWEET]11) t6i 32,95 kDa
(CpSWEETO06). Cac CpSWEET c06 tinh base
v6i gia tri pl 1y thuyét ndm trong khoang tir
7,69 t61 9,55. Nhu vay, cac SWEET cua cay
du du c6 dic diém 1y-hoa kha tuong dong voi
SWEET cua cay ca cao [5].
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Hinh 1. M hinh ciu triic khong gian ciia mot s6 AWNSWEET dwoc xdy dung nho TMHMM Server v.2.0
(https://services.healthtech.dtu.dk/service.php? TMHMM-2.0).

Ve cau trac khong glan cac CpSWEET
¢6 cdu trac gdm nhidu xoin xuyén ‘mang dédc
trung. Trong do, co t6i 8 trong tong sd 12
CpSWEET ¢6 7 viing xodn xuyén mang (hinh
1), bdn phan tir con lai chi ¢6 6 xodn xuyén

24

mang (bang 1). Cdu tric xodn xuyén mang
dic trung ctia cac CpSWEET tuong dong véi
cac SWEET cua nhiéu loai loai da biét nhu
A. thalzana lta [2], san [4], ca cao [5]. Céu
tric xodn xuyén mang giai tich cho két qua
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tat ca 12 CpSWEET nam trén mang sinh chat khi kiém tra voi cong cu Yloc (bang 1). Két qua
nay giong véi két qua phan tich vi tri khu tra dudi t€ bao cua cac TcCSWEET 6 cay ca cao [5].

3.2. Phan tich cdy phd hé

Hinh 2. Cay pha hé dugc xay dung tir caic SWEET ciia cay du di (Cp),
ciy A. thaliana (At) va cay laa (Os).
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Két qua phan tich cay pha hé (hinh 2) thé
hién cac SWEET cuia cay du du dugc xép
thanh bdn nhém I-1V, tuong tu nhu cua céc
loai khéc [5, 6]. Nhém I (3 gene), nhém 11
(2 gene), nhom III (5 gene) va nhom IV (2
gene). Nhom III ¢6 s6 lugng nhidu gene nhat
trong ho SWEET, tuong tu & cdy ca cao [5],
cay A. thaliana [6].

4. Két luan

Téng s 12 gene SWEET duoc phat hién
va phan tich & cay du du bang phuong phap
tin sinh hoc. C4u trac gene va cac dic diém
Iy - hoa cua cac gene/protein SWEET nay
cling dugc nghién ctu. Pic diém ndi bat
la cac gene nay ma hoa khong lién tuc véi
11 gene c6 5 intron, 1 gen c6 2 intron. Cac
protein déu cé cac xodn xuyén mang dic
trung v6i 8 phan tir ¢6 7 xoan, 5 phan tir ¢ 6
xoan. Két qua phan tich cay pha hé cho thay
cac SWEET cua cdy du du duoc xép vao bon
nhom, nhém 1 (3 gene), II (2 gene), III (5
gene) va IV (2 gene). Két qua nay ¢ ¥ nghia
16n, m¢ duong cho viéc tach dong gene va
phan tich chirc nang cua cac gene trong ho
SWEET ¢ cay du du trong dap ting véi cac
diéu kién méi truong hodc sy phat trién.

Loi cam on

Cong trinh nay dugc hoan thanh véi su hd
trg kinh phi tir chuong trinh nghién ctru khoa
hoc co ban cua Truong Pai hoc Hung Vuong
(bé tai ma so: 24/2020/HDKH.HV20-24).
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STUDY ON CHARACTERISTICS OF SWEET ENCODING GENES
IN PAPAYA (Carica papaya L.)
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Abstract

Papaya (Carica papaya L.) is a important tropical fruit crops which is widely cultivated in the world,
including Vietnam. Sugar metabolism and transport is an matter of concern. By using the bioinformatics
methods, total of 12 SWEET encoding genes have identified in the geneome of papaya (Carica papaya L.). The
sizes of papaya SWEET genes were ranging from 1203 to 2639 bp. Among which, all of these genes had five
introns, except CpSWEET 12 including two introns. The predicted protein sequences contained from 234 to 302
amino acids, according to the molecular weight ranged from 26.30 to 32.95 kDa. These proteins were alkaline
with a pl value ranging from 7.69 to 9.55. The secondary structure showed that the CpSWEET included six
or seven transmembrane helices. Based on the phylogeneic analysis, the papaya SWEET were classified into
four groups, I (three members), II (two members), III (five members) and IV (two members). The results of this
study have an important significance and are base of the further research on gene cloning, functional analysis
of SWEET genes.

Keywords: Gene characterizaion, in silico, papaya (Carica papaya L.), phylogeneic tree, SWEET
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