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Abstract

In Vietnam, cucumber has a long history of cultivation. Many local cultivars of cucumbers with valuable traits
have been cultivated and preserved for generations. In Binh Dinh province, fragrant cucumber cultivars are still
cultivated. In order to use fragrant genetic resources for breeding of cucumber varieties, which retains fragrant
trait and eliminates the bitterness in the fruits of the local cultivars, it is necessary to understand the inheritance of
the above traits. Two parental lines with contrasting traits: Fragrant and bitter cotyledon line (Duong Thanh) and
non-fragrant and non-bitter cotyledon line (S20), were used as materials to examine the segregation ratios of the
F, F, and BC, progeny. The results of genetic analysis based on Chi-squared test (x*) showed that the fragrance in
both leaves and fruits of local cucumber Duong Thanh cultivar is controlled by a recessive gene. The bitterness in
cotyledons is a dominant trait controlled by a single gene. The bitterness in cotyledons and the fragrance of the local
cucumber Duong Thanh cultivar are inherited independently.
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PHAN TICH DU LIEU CUA PROTEIN GIAU METHIONINE
THONG QUA SANG LQOC HE PROTEIN CUA SAN
Chu Dtic Ha!, Nguyén Ha My?, Nguyén Chi Thanh?, Pham Thi Dung?,
Nguyén Qudc Trung’, Pham Phuong Thu?, Lé Thi Ngoc Quynh?,
Ha Thi Quyén!, Lé Thi Hién!, La Viét Hong?

TOM TAT

Trong nghién ctiu nay, thong tin v€ nhém protein giau Methionine (Methionine-rich protein, MRP) da dugc tim
hiéu mot cdch ddy du trén cay sin (Manihot esculenta) bing cac cong cu tin sinh hoc. Két qua da xac dinh dugc téng
s6 155 MRP, véi tiéu chi kich thudc = 95 axit amin va ham lugng Met > 6%. Trong do, 52 (trén téng s6 155) MRP
chua dugc chu gidi chiic nang & san. Phan tich cho thdy cdc MRP chua r6 chtic ning c6 dic tinh ly héa da dang. Du
dodn vi tri phin b6 néi bao da chi ra ring cac MRP c6 thé nam & luc lap, ty thé va hé théng bao goi. Pang chu y, cac
gen md héa MRP chua rd chiic ning cé bi€u hién khac nhau trén cic co quan chinh trén ciy san. Két qua ctia nghién
ctiu nay da cung cép nhiing dan liéu quan trong cho viéc tim hiéu co ché dap ting bt lgi phi sinh hoc ctia cay san.

Tu khoa: Céy sdn (Manihot esculenta), protein giau Methionine, déc tinh ly héa, tin sinh hoc

1. PAT VAN BE

Cac diéu kién bt thuin, nhu bt lgi vé nguén
nuéc, bét 1gi vé€ nhiét do va nhiém kim loai ning,
dugc xem la yéu t6 gay tac dong 16n dén sinh trudng
va phat trién cua cdy trong. Cu thé, bat lgi phi sinh
hoc gay ra réi loan cic qud trinh sinh ly, dién hinh
nhu kim ham khé nang ndy mam, giam quang hop,
khién cay trong cham phat trién va gay thiét hai
khoang 50% nédng suat. Nhom yéu t6 bét lgi phi sinh
hoc nay dugc ghi nhan 1a nguyén nhan chinh gay

nguy hai cho san xudt nong nghiép bén viing va de
doa tinh hinh an ninh luong thuc & Viét Nam.

0] cdp do té bao, tac dong ctia bat lgi phi sinh
hoc lam gia tang qua muc cac dang Oxi phan tng
(reactive oxygen species, ROS) trong té€ bao (Huang
et al., 2019). Su du thtia ctia g6c ROS ¢6 thé tao ra
nhiing bién ddi trén phan tu cta protein, dic biét la
oxi hoa goc Methionine (Met) cdu tric (Kim et al.,
2014). Céc protein giau Met (Methionine-rich protein,
MRP) dugc xem la mot trong nhiing phéan ti man

'Khoa Cong nghé Nong nghiép, Dai hoc Cong nghé, Dai hoc Quéc gia Ha Noi
2Khoa Sinh - Ky thuat Nong nghiép, Dai hoc Su pham Ha N¢i 2
*Khoa Cong nghé Sinh hoc, Hoc vién Néng nghiép Viét Nam; * B mon Cong nghé Sinh hoc, Dai hoc Thuy loi
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cam nhat véi tac dong ctia ROS trong t€ bao. Tim
hiéu vé cdc MRP nay cho phép lam r6 hon vé co ché
tac dong ctia bat loi phi sinh hoc, tit d6 giai quyét
cho bai toan néng cao tinh chéng chiu & cay trong,
nhdt 1 trén cay san (Manihot esculenta), mot trong
nhiing cay tréong quan trong hang dau ¢ Viét Nam
hién nay (Malik et al., 2020).

Muc tiéu ctia nghién ctiu nay nham sang loc tét
cd cdc MRP trong dii liéu hé protein cta giéng san
KU50. Théng tin di truyén va chu giai gen sau do
dugc phén tich dya trén di liéu hé gen. Déc tinh co
ban va vi tri phan b6 noi bao ctia cac protein dugc
khai thac dya trén cac coéng cu tin sinh hoc. Cudi
cung, di liéu biéu hién gen ma hoa MRP tai cac co
quan dugc tai phén tich dya trén thong tin giai trinh
tu hé phién ma.

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

Hé gen, hé protein cta giéng san KU 50 (ma di
liéu: PRINA234389) trén co s6 dii liéu Phytozome
(Goodstein et al.,2012) va NCBI (Bredeson et al., 2016).

2.2. Phuong phap nghién ctiu

- Phuong phép tim kiém MRP: Dt liéu hé protein
cua san khai thac trén c6ng NCBI (Bredeson et al.,
2016) dugc st dung dé sang loc cac MRP bang
BioEDIT (Hall, 1999) dua theo mo ta trong nghién
ctu trudc day (Chu et al., 2016). Cu thé, MRP dugc
dinh nghia la trinh tu peptide > 95 axit amin (aa) va
c6 ty 1é Met = 6% (Chu et al., 2016). Toan b trinh
tu dap tng yéu cau dugc khai thac cho phan tich
in silico tiép theo.

- Phuong phap sang loc va chu gidi gen ma hda
protein giau: Trinh ty aa Ung vién dugc truy vén
(BlastP) vao hé protein ctia sin trén cdng Phytozome
(Goodstein et al., 2012) va NCBI (Bredeson et al.,
2016) nham tim kiém doan gen ma héa va ma dinh
danh tuong ting. Cac trinh ty aa tring mé dinh danh
dugc sang loc thong qua cén trinh ty bang ClustalX
(Thompson et al., 2002) d€ lya chon protein c6 kich
thude dai hon (Chu et al., 2016). Vi tri gen trén
nhiém sic thé dugc xdc dinh bing cach truy vin
(BlastN) vao hé gen tham chiéu trén NCBI (Bredeson
etal., 2016).

- Phuong phéap phan loai chtic ning ctia MRP:
Trinh ty aa va ma dinh danh tuong tng cia MRP

dugc truy van trén MAPMAN (Schwacke et al.,
2019). Dii liéu vé chiic nang cia MRP sau do6 dugc
xt ly trén Microsoft Excel.

- Phuong phéap phan tich ddc tinh cta MRP:
Trinh ty aa cta MRP dugc truy vdn trén Expasy
Protparam (Gasteiger et al., 2005) d€ phan tich dac
tinh vé kich thudc (aa), trong lugng phan ti (kDa),
diém déng dién (< 7, axit; > 7, bazo), do bét 6n dinh
(< 40, 6n dinh; > 40, bat 6n dinh) va do6 ua nudc
trung binh (< 0, ua nudc; > 0, ky nudc).

- Phuong phap du doan vi tri phan bd noi bao
cta MRP: Trinh tu aa d4y dt cia MRP dugc truy
van trén c6ng TargetP and SignalP (Emanuelsson
et al., 2007) theo mod ta trong nghién ctu trudc
day (Chu et al., 2016). Trong d6, cac doan tin hiéu
ddc trung cho bao quan, bao gom hé théng bao goi
(signal peptide, SP), ty thé (mitochondrial transit
peptide, mTP) va luc lap (chloroplast transit peptide,
cTP) (Emanuelsson et al., 2007) dudc ra sodt trén
dau N-terminal cia MRP.

- Phuong phap danh gia bi€u hién cua gen ma
héa MRP: Dii liéu RNA-Seq tai 11 mau md (ma
di liéu: GSE82279), gbm than, choéi bén, 14, cudng
14, gan 14, ct, ré sgi, mo seo c¢6 kha nang phdi hoa
(friable embryogenic callus, FEC), t6 chiic phat
sinh phoi soma (somatic organized embryogenic
structure, OES), m6 phan sinh dinh chéi (shoot
apical meristem, SAM) va m6 phan sinh chép ré
(root apical meristem, RAM) (Wilson et al., 2017)
da duogc khai thac. Theo do, mic do biéu hién cua
gen dugc thé hién qua s6 lugng trinh tu doc st dung
dé lap rap nén moi transcript trong hé phién ma tho
theo di€ém s6 FPKM (Fragments Per Kilobase of exon
per Million fragments mapped). Nhiing transcript
c6 diém s6 FPKM < 10, dué6i ngudng phét hién;
10 < FPKM < 30, c¢6 biéu hién; 30 < FPKM < 50,
biéu hién yéu; 50 < FPKM < 70, c6 xu hudng biéu
hién manh; 70 < FPKM < 100, biéu hién manh;
FPKM > 100, biéu hién dic thu (Wilson et al., 2017).
2.3. Thoi gian va dia diém nghién ctu

Nghién ctiu nay dugc thuc hién tii thang 11/2020
dén thang 02/2021. Cac phan tich in silico dugc tién
hanh tai Hoc vién Nong nghiép Viét Nam, Pai hoc
Cong nghé (Pai hoc Qudc gia Ha Néi), Dai hoc
Thuy lgi va Dai hoc Su pham Ha Néi 2.
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III. KET QUA VA THAO LUAN

3.1. Sangloc va xac dinh protein giau Met trong hé
protein cua céy sin

Trudce tién, hé protein ctia sin (Bredeson ef al.,
2016) dugc khai thac d€ sang loc toan b MRP (kich
thudc = 95 aa va ham lugng Met > 6%) (Chu et al.,
2016). Két qua sang loc da xic dinh dugc téng s6
155 phén ti MRP trong dii liéu ctia ciy san. Trong
do, da s6 cac MRP ('*/.) dugc ma héa bdi gen
nhan, 6 MRP dugc quy dinh bdi gen chua c6 thong
tin chu giai (unplaced scaffold), trong khi khéng c6

Pau twong

Arabidopsis thaliana

MRP nao dugc ma hoa bdi gen nam trong té€ bao
chét. Trude day, 121 va 213 MRP da dugc bao cdo
trén cay mo hinh 2 1&a mam Arabidopsis thaliana va
dau tuong (Glycine max), trong dé 2 gen ma hoa
MRP ndm & té bao chit & Arabidopsis (Chu et al.,
2016). Bang chu vy, tat ca cac gen ma héa MRP déu
dugc chu giai thong tin trong hé tham chi€u cta
hai loai Arabidopsis va dau tuong (Chu et al., 2016).
Diéu nay dugc giai thich do ban tham chiéu cta sin
chi ¢6 dung lugng khoang ~582,28 Mb (Bredeson
et al., 2016), trong khi hé gen cuia sin c6 kich thuée
thuc t€ khoang ~772 Mb (Awoleye et al., 1994).

Sin

Hinh 1. Phan loai chiic ning cia MRP & dau tuong, Arabidopsis va san

Tiép theo, cic MRP & sdn dugc phén loai chtic
néng theo trén MAPMAN (Schwacke et al., 2019).
Két qua phén tich cho thdy '*/ . (chi€ém 66,45%)
gen ma héa MRP 6 sin da dugc chu gidi chic nang,
trong khi **/ . (chiém 33,55%) gen chua ré chiic
ndng (Hinh 1). Pang chu y, nghién ctiu da chi ra
rang, toan b cdc gen ma héa MRP chua biét chiic
néng § san la nhiing gen dic thu & thyc vat, khong co
két qua tim kiém tuong dong (BlastP) khi d6i chiéu
trén hé tham chiéu cua cac loai dong vét, tuong tu
nhu trong nghién ctiu trudc day (Chu et al., 2016).
Cu thé, */ , (chi€ém 50,45%) va **/, . (chi€m 43%)
gen ma hoa MRP & Arabidopsis va dau tuong dugc
ghi nhén la chua c6 chtic nang (Chu et al., 2016).

3.2. Phén tich dic tinh va vi tri ph4n b6 ndi bao
ctia cac protein giau Met chua biét chiic nang 6 sin

Trong nghién ctiu nay, mét s6 dac diém co ban
cua MRP chua biét chiic ning & san da dugc phan
tich bdng cdc cong cu tin sinh hoc. Theo dé, cic
trinh ty aa day du ctia 52 MRP chua biét chiic nédng &
sdn dugc truy van trén Expasy Protparam (Gasteiger
et al., 2005) dé phan tich cac dac diém cdu truc va
déc tinh ly héa ctia phan tt. Két qua khai thac da
liéu dugc minh hoa & hinh 2.
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Céc MRP chua biét chiic ning & san c6 kich thude
trong nguong tit 95 (XP_021606075.1) dén 279 aa
(XP_021628969.1), mtic trung binh dat 148,13 aa
(Hinh 2A). Bén canh d6, trong lugng ctia 52 MRP
ty 1é thuan véi kich thude, dao dong tu 10,30 dén
32,91 kDa, gid tri trung binh dat 16,84 kDa (Hinh 2A).
Céc phan tat MRP chua ro chiic nang c6 gia tri
diém dang dién trai dai tit khoang axit (4,43 -
XP_021628067.1)téibaza (10,92-XP_021629128.1).
Trong do, *'/_, (tuong ting 59,62%) MRP ¢6 pl > 7
(c6 tinh bazo) va *'/,, (tuong tng 40,38%) phan ti
6 gid tri pI < 7 (c6 tinh axit) (Hinh 2B). Tiép theo,
chi s6 bat 6n dinh cta céc protein MRP chua r6 chtic
ndng nam trong khoang tii 16,62 (XP_021624467.1)
dén 90,12 (XP_021633427.1). Nhin chung, da s6
cac MRP (39/52) bét 6n dinh trong 6ng nghiém
(d¢ bat 6n dinh > 40), trong khi **/_, phén ti, véi
chi s6 bit 6n dinh < 40, thé hién tinh 6n dinh
(Hinh 2C). Gid tri ua nudc cia 52 MRP dao
dong ti -1,102 (XP_021628075.1) dén 1,172
(XP_021623708.1) (Hinh 2D). Phan lén trong s6
nay (**/_,) thé hién tinh ua nuéc (d6 va nudc dat
< 0), trong khi '/_ phan td c6 tinh ky nudc (do
ua nudc > 0).
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Hinh 2. Dic tinh ly héa, bao gom (A) Kich thuéc va trong lugng, (B) Diém ding dién,
(C) B¢ bét 6n dinh va (D) D6 ua nudc, cia MRP chua rd chiic ning & san

_cTP
/1,92%

Hinh 3. Du doan cic trinh ty tin hiéu ddc trung cho
vi tri cu tra ndi bao ctia MRP chua rd chiic nang 6 san
Ghi chii: ¢TP: trinh tu tin hiéu cé dich dén luc lap;
mTP: trinh ty tin hiéu c6 dich dén ty thé, SP: hé thong
bao géi.

Tiép theo, cong cu TargetP and SignalP
(Emanuelsson et al., 2007) dugc st dung dé khai théc
vitricutrundibao ctia cac MRP chuabiét chticnidng &
sdn. Theo d6, m¢t phan tt MRP (XP_021630288.1) ¢
dich dén & luclap (mTP), ba MRP (XP_021602841.1,
XP_021611978.1 va XP_021616891.1) c6 dich

dén & ty thé (cTP), trong khi da xdc dinh dugc
bén phan ti (XP_021626513.1, XP_021624445.1,
XP_021632296.1 va XP_021606075.1) naim & hé
thong bao gdi (SP) (Hinh 3). Bao céo trudc day da
chiing minh luc lap va ty thé dé bi t6n thuong do
tac dong ctia sy du thtia ROS (Huang et al., 2019,
Kim et al., 2014), nén cac phan tt MRP cu tra tai hai
bao quan nay c6 thé 1a muc tiéu dé bi dé bi 6xi hda
trong diéu kién yéu t6 bat 1gi nhu da ghi nhan trong
nghién ctiu truée day (Chu et al., 2016).

3.3. Phan tich biéu hién ctia cdc gen ma hoa protein
giau Met & céy san trong cac diéu kién xui ly bat lgi

Trong nghién ctiu nay, di liéu phién ma tai cac
mau mo6 chinh (Wilson et al., 2017) da dugc phan
tich d€ tim hiéu muc d6 biéu hién cua cic gen ma
héa MRP chua r6 chiic nang & céy san. Theo do,
mtic d6 biéu hién ctia cic gen ma héa MRP chua ro
chtic nang dugc biéu hién thong qua biéu d6 nhiét &
hinh 4. Két qua cho thiy cic gen ma héa MRP chua
rd chuc nidng cé miic do biéu hién da dang & cic co
quan/bo phén chinh trong cay san. Trong do, nghién
ctiu da chi ra mot s6 gen c6 muic do biéu hién manh/
déc thu & cac co quan/bd phan trén cay.
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Hinh 4. Dii liéu biéu hién ctia cac gen ma héa MRP chua r6 chiic ning & sdn

Cuthé, gen Manes.13G107300va Manes.07G015600
c6 muic biéu hién dic thu tai FEC va tai cti. Trong khi
d6, Manes.10G129200 dugc xac dinh la gen c¢6 mtuc
biéu hién manh/dac thu tai 5 vi tri, gébm than, cq,
cudngld, SAM va RAM. Ngoai ra, Manes.05G182700
¢4 biéu hién manh tai cudng 14 va dic thu tai than va
ct. Trudc day, cac gen ma hoa MRP & Arabidopsis
ciing c6 biéu hién da dang tai than, 14 va hoa (Chu
et al., 2016). Vi du, At1G67350 va At5G39570, hai
gen ma hoa MRP chua rd chiic ning, c6 miic biéu
hién manh & ca ba co quan trong diéu kién thuong
(Chu et al., 2016). Céc két qua nay da chi ra vai tro
ctia cac MRP lién quan dén sinh trudng va phat trién
tai mot s6 vi tri ddc thu trén cy san ndi riéng va thuc
vat ndi chung.

IV. KET LUAN VA PE NGHI

4.1. Két luan

Nghién ctu da tim kiém dugc 155 MRP & san
dua trén sang loc hé protein. Chu giai gen cho théy
1%/ .. gen ma héa MRP da biét chiic nang, trong khi
?/ ., gen ma héa MRP chua rd chiic nang.

Nghién ctiu da chi ra rang cac MRP chua r6 chtic
ndng & san c6 kich thudc ti 95 - 279 aa, trong lugng
tit 10,30 - 32,91 kDa. Cac MRP nay c¢6 diém déng
dién tu axit t6i bazo, v6i ¥/, MRP thé hién tinh 6n
dinh, trong khi **/_ MRP c6 tinh da nu6c. Nghién
ctu da xic dinh duogc 1, 3 va 4 MRP c6 dich dén &
luc lap, ty thé va hé théng bao goi.

Nghién ctiu da cho thiy cic gen ma hoa MRP
chua rd chiic ning c6 mtc do biéu hién da dang
& cdc co quan/bd phin trén ciy sin. Trong do,
Manes.10G129200 1a gen c6 muc biéu hién manh/
déc thu tai than, ct, cudéng 14, SAM va RAM.

4.2. bé nghi

Nghién ctiu nay sé tiép tuc nham tim hiéu vé mtic
dd biéu hién cua gen ma hdéa MRP chua rd chiic
néang trong diéu kién xu ly ciy sin véi cdc bat 1gi phi
sinh hoc.
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Data mining of the Methionine-rich proteins
by screening the proteome from cassava
Chu Duc Ha, Nguyen Ha My, Nguyen Chi Thanh, Pham Thi Dung,
Nguyen Quoc Trung, Pham Phuong Thu, Le Thi Ngoc Quynh,
Ha Thi Quyen, Le Thi Hien, La Viet Hong
Abstract

In this study, the Methionine-rich protein (MRP) were comprehensively investigated in cassava (Manihot esculenta)
by various bioinformatics approaches. As the results, a total of 155 MRPs has been identified by the following criteria:
size 2 95 amino acids and Met > 6%. Among them, 52 (out of 155) MRPs have been not annotated and characterized
in the proteome of cassava. We found that these uncharacterized MRPs exhibited a variation of physic-chemical
features. Our results also predicted that a number of unknown MRPs could be localized in the chloroplast,
mitochrondia and secretory pathway. Interestingly, the genes encoding uncharacterized MRP exhibited differential
expression in major organs in cassava plants. Taken together, our study could provide a critical foundation for further
investigation of the mechanism of abiotic stress response in cassava plants.

Keywords: Cassava (Manihot esculenta), Methionine-rich protein, physic-chemical property, bioinformatics
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ANH HUONG CUA GOC GHEP MUGP VA BIEN PHAP PHU LIEP
PEN SINH TRUGNG VA NANG SUAT MUGP HUONG F1 CN428
TAI HUYEN TAM BINH, TINH VINH LONG
T6 Thi Thanh Tuyén', V6 Thi Bich Thuy', Ngé Thanh Huy',
Duong Nguyén Minh Tan', Tang Trudng Loi!, Tran Thi Ba'

TOM TAT

Nghién ctiu dugc tién hanh vé6i 2 thi nghiém tai huyén Tam Binh, tinh Vinh Long. Thi nghiém 1 - Anh hudng
clia cac giong mudp dung lam gbc ghép dén sinh trudng va ning sudt giong mudp huong CN428. Thi nghiém
dugc bé tri theo khoi hoan toan ngau nhién véi 4 14n lip gébm 4 nghiém thiic la gidng mudp dung lam goc ghép:
(1) Pai Loan 01, (2) bai Loan 02, (3) Pia phuong va (4) Khong ghép - Dé&i chiing. Két qua cho thiy nang suat
thuong phdm cao nhit ¢ g6c ghép Dai Loan 01 (11,0 tdn/ha) va thip nhét 1a d6i chiing - khong ghép (4,85 tin/ha).
Thi nghiém 2 - Anh hudng ctia s6 lugng g6c ghép va bién phép pha liép dén sinh trudng va nang sudt musp huong
CN428. Thi nghiém dugc bé tri theo kiéu 16 chinh - 16 phu véi 4 14n ldp lai; 16 chinh 1a s6 lugng géc (1) ghép
1 gbc, (2) ghép 2 gbc ghép, (3) ghép 3 gbéc va (4) khong ghép - d6i chiing; 16 phu la bién phap phu li€p (1) mang pha

'Khoa Nong nghiép, Truong Pai hoc Can Tho
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