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PHAN TiCH DU LIEU CUA PROTEIN GIAU METHIONINE
THONG QUA SANG LOC HE PROTEIN CUA SAN

ChuBlrcHat, Nguyén Ha My? Nguyén ChiThanh?, Pham ThjDung?,
Nguy&n Quédc Trung®, PhamPhwong Thu?, L& ThiNgoc Quynh?,

Ha Thi Quyén?, L& ThjHién?, La Viét Héng?

TOM TAT

Trong nghién ctru ndy, thdng tin vé nhém protein giau Methionine (Methionine-rich protein, MRP) da dworc tim
hiéumot cach day du trén cay sén (Manihotesculenta) bang cac cong cu tin sinh hoc. Két qué da xac dinh dwoc tdng
s6155MRP,véitiéu chikichthwéc=95 axitaminvahamlwong Met=6%. Trongdo, 52 (tréntdngsb 155) MRP
chwaduwocchugidichirendng & sén. Phantich chothdy cacMRP chuard chirc ndng cd ddctinh lyhdadadang. Dy
doan vi tri phan bé ndi bao da chirarang cac MRP c6 thé ndm & luc lap, ty thé va hé thdng bao géi. Dang chay, cac
genmahoaMRP chwardchirenéng cdbiéuhiénkhacnhautréncaccoquanchinhtréncaysan. Kétquacuanghién
clrunay da cung cap nhirng dan liéu quan trong cho viéc tim hiéu co ché dap rng batloi phisinh hoc ctiacay san.

Tir khoa: Cay s&n (Manihot esculenta), protein giau Methionine, dac tinh Iy hoa, tin sinh hoc

I. DAT VANDE

Cac diéu kién bat thuan, nhw bat loi v& ngudn
nwéc, bt loi vé nhiét dé va nhiém kim loai ndng,
dwocxemlayéutdgaytacdongléon dénsinhtrudng
va phattrién ctiacay tréng. Cuthé, bat loi phisinh
hoc gay ra réi loan cac qua trinh sinh ly, dién hinh
nhw kim hdm kha nang ndy mam, gidm quang hop,
khién cay tréng cham phat trién va gay thiét hai
khodng 50% nang suét. Nhém yéu t6 b4t loi phi sinh
hoc nay dwgc ghinhan la nguyén nhan chinh gay

nguy hai cho s&n xuat néng nghiép bén virng va de
doatinh hinh an ninh lwong thyc & Viét Nam.

O cép d6 té bao, tac dong clta bét loi phi sinh
hoclam gia tang qua mirc cac dang 6xi phan (rng
(reactive oxygen species, ROS) trong t& bao (Huang
etal.,2019). SwdwthiractagbcROS cdthétaora
nhirng biéndditrén phanttrchaprotein, dicbiétla
oxi hoa gbc Methionine (Met) cau truc (Kim etal.,
2014). Cac protein giau Met (Methionine-rich protein,
MRP) dwoc xem la méttrong nhirng phan t&r man

tKhoa Céng nghé Néng nghiép, Bai hoc Cbéng nghé, Dai hoc Québc gia Ha Noi
2Khoa Sinh - Ky thuat Néng nghiép, Bai hoc Sw pham Ha Nbi 2
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cdm nhat véitac ddng clia ROS trong té bao. Tim
hiéu vé cac MRP nay cho phép lam rd hon vé co ché
tac dong cha bat loi phi sinh hoc, tir d6 giai quyét
chobaitoan nang caotinh chéng chiu & caytréng,
nhét 1a trén cay sén (Manihot esculenta), mét trong
nhirng cay tréng quan trong hang dau & Viét Nam
hién nay (Malik et al., 2020).

Muctiéu cianghién cu nay nham sangloctat
cdcacMRP trong di¥ liéu hé protein clia gibng san
KUS50. Théng tin di truy&n va chu giai gen sau do
dwocphantich dwatrén dir liéu hé gen.Bactinh co
ban va vi tri phan bé néi bao ctia cac protein dwoc
khai thac dwa trén cac cong cu tin sinh hoc. Cubi
cung,dirliéu biéuhién genmahdéaMRPtaicacco
guandwgctaiphantichdwatrénthéngtingiditrinh
tw hé phiénma.

Il. VATLIEU VAPHUONG PHAPNGHIEN CUU
2.1. Vat liéu nghién cuu

Hégen, hé protein cliagibng sdn KU 50 (madiy
liéu: PRINA234389) trén co sé& dir liéu Phytozome
(Goodsteinetal.,2012)vaNCBI (Bredesonetal.,2016).

2.2. Phuong phap nghién cuu

- Phwong phap tim kiém MRP: Dir liéu hé protein
ctasankhaithactréncdngNCBI (Bredesonetal.,
2016) dwoc st dung dé sang loc cac MRP bang
BioEDIT (Hall, 1999) dwa theo mo ta trong nghién
clru trwde day (Chuetal., 2016). Cu thé, MRP dwoc
dinhnghialatrinhty peptide 295 axitamin (aa) va
cotylé Met= 6% (Chuetal., 2016). Toan b6 trinh
tw dap wng yéu cau dwoc khai thac cho phan tich
in silico tiép theo.

- Phwong phap sang loc va chu gidi gen mé héa
protein giau: Trinh tw aa (rng vién dwoc truy van
(BlastP)vaohéproteinctiasantréncongPhytozome
(Goodsteinetal.,2012) va NCBI (Bredeson etal.,
2016)nhamtimkiémdoangenmahoéavamadinh
danhtwong ing. Cactrinh ty aatrung ma dinh danh
dwoc sang loc théng qua cén trinh tw bang ClustalX
(Thompson etal., 2002) dé lwa chon protein cé kich
thwde dai hon (Chu et al., 2016). Vi tri gen trén
nhiém séc thé dwoc xac dinh béng cach truy van
(BlastN)vaohégenthamchiéutrénNCBI (Bredeson
etal., 2016).

- Phuwong phap phan loai chirc ndng ctia MRP:
Trinh ty aa vama dinh danh twong (rng cia MRP

dworc truy van trén MAPMAN (Schwacke et al.,
2019). Di¥ liéu vé chirc ndng ctia MRP sau d6 duoc
Xt ly trén Microsoft Excel.

- Phwong phap phan tich dac tinh cia MRP:
Trinh tw aa ctia MRP dwoc truy van trén Expasy
Protparam (Gasteiger et al., 2005) dé phan tich dac
tinhvékichthwéc (aa), tronglwongphantt (kDa),
diémdangdién (<7,axit;>7,bazo), ddbaténdinh
(< 40, 6n dinh; > 40, b4t 6n dinh) va do wa nuwéc
trung binh (<0, wa nuwéc; >0, ky nwéc).

- Phwong phap dy doan vi tri phan b nodi bao
ctia MRP: Trinh tw aa day dd ciia MRP dwoc truy
van trén céng TargetP and SignalP (Emanuelsson
et al., 2007) theo mé ta trong nghién ctru trudc
day (Chuetal., 2016). Trong do, cac doan tin hiéu
dac trung cho bao quan, bao gébm hé théng bao géi
(signal peptide, SP), ty thé (mitochondrial transit
peptide, mTP)va luclap (chloroplast transit peptide,
cTP) (Emanuelsson et al., 2007) dwoc ra soat trén
dau N-terminal ctiaMRP.

- Phuwong phap danh gia biéu hién ciagenma
hoa MRP: D liéu RNA-Seq tai 11 mau md (ma
div liéu: GSE82279), gdm than, chdi bén, 14, cubng
l&, gan 14, cl, ré soi, md seo cd kha nang phéihda
(friable embryogenic callus, FEC), t6 chirc phat
sinh phdi soma (somatic organized embryogenic
structure, OES), mé phan sinh dinh chdi (shoot
apical meristem, SAM) va mé phan sinh chdp ré
(root apical meristem, RAM) (Wilson etal., 2017)
dadwockhaithac. Theo dd, mirc dd biéu hién clia
gendwocthé hiénquasd lvongtrinh twdoc strdung
dé1ap rap nénméitranscripttrong hé phién mathé
theodiémsd FPKM (Fragments PerKilobase ofexon
per Million fragments mapped). Nhirng transcript
c6 diém sé FPKM < 10, dwéi ngwdng phat hién;
10 < FPKM < 30, ¢6 biéu hién; 30 < FPKM < 50,
biéu hiényéu; 50 < FPKM <70, ¢ xu hwéng biéu
hién manh; 70 < FPKM < 100, biéu hién manh;
FPKM > 100, biéu hién d3c thu (Wilson etal., 2017).
2.3. Thoi gian va dia diém nghién ctu

Nghién ctrunay dwocthiwchiéntirthang11/2020
dénthang 02/2021. Céc phan tich insilico dwoc tién
hanh tai Hoc vién Néng nghiép Viét Nam, Dai hoc
Céng nghé (Pai hoc Quéc gia Ha Néi), Pai hoc
Thuy lgi va Dai hoc Sw pham Ha Nbi 2.
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I1l. KET QUA VATHAO LUAN

3.1. Sanglocvaxacdinhprotein giau Mettronghé
protein cta caysan

Trwéctién, hé protein cliasén (Bredesonetal.,
2016) duoc khai thac dé sang loc toan bd MRP (kich
thwdc=95aavahamlwgng Met=6%) (Chuetal.,
2016). Kétqua sangloc da xac dinh dwoc tdng sd
155phantlr MRP trong di liéu ctiacay san. Trong
dé, da sé cac MRP (/) dwoc ma hoa béi gen
nhan, 6 MRP dwoc quy dinh b&i gen chwa cé thong
tinchugidi (unplaced scaffold), trongkhikhéng co

MRP nao dwoc ma héa bdi gen nam trong té bao
chat. Trudc day, 121 va 213 MRP da dwoc bdo céo
trén cay mo hinh 2 14 mam Arabidopsis thaliana va
dau twong (Glycine max), trong dé 2 gen ma hoda
MRP nam & té bao chét & Arabidopsis (Chu et al.,
2016). Dang chu y, tAt ca cac gen ma héa MRP déu
dwoc chu gidi thdng tin trong hé tham chiéu cta
hailoai Arabidopsisvadautwong (Chuetal.,2016).
Diéu nay dwoc gidi thich do ban tham chiéu ctia sén
chi ¢6 dung lvong khodng ~582,28 Mb (Bredeson
etal.,2016), trongkhihé genctaséncokichthwéc
thuwctékhodng ~772 Mb (Awoleyeetal., 1994).

Pau twong

Arabidopsis thaliana

Sin

Hinh 1. Phan loai chirc nang cia MRP & dau twong, Arabidopsis va san

Tiéptheo, cac MRP & san dugc phanloaichirc
nangtheotrén MAPMAN (Schwackeetal.,2019).
K&t qua phan tich cho thay %3/, (chiém 66,45%)
genmahda MRP & sén da dwoc chua gidi chirenang,
trong khi °%/ ., (chiém 33,55%) gen chwa rd chirc
nang (Hinh 1). Dang chu y, nghién ctru da chira
rang, toan bd cac gen ma héa MRP chwa biét chirc
nang & sanlanhrnggendacthuéthwcvat, khongco
kétquatimkiém twong déng (BlastP) khidéichiéu
trén hé tham chiéu clia cacloai déngvat, tvongtw
nhw trongnghién cirutrwécday (Chuetal., 2016).
Cuthé, ¥/ ,, (chiém 50,45%) va %7/, (chiém 43%)
gen ma héa MRP & Arabidopsis va dau twong dwoc
ghinhanlachwacdéchircnang (Chuetal.,2016).

3.2. Phan tich dic tinh va vi tri phan bd ndi bao
cuacac protein giau Met chuabiétchicnang ¢:san

Trong nghién ctru nay, motsd dac diém co ban
clia MRP chwa biét chirc nang & sén da dwoc phan
tich bang cac coéng cu tin sinh hoc. Theo d8, cac
trinhtwaaday d cia52 MRP chuwabiétchircnang &
sén duoc truy van trén Expasy Protparam (Gasteiger
etal., 2005) dé phan tich cac dac diém cutricva
d&c tinh ly hda ctia phan ti. Két qua khai thac div
liéu dwoc minh hoa & hinh 2.

CacMRP chuwabiétchirendngdséncokichthuwéc
trong nguéng tr 95 (XP_021606075.1) dén 279 aa
(XP_021628969.1), mrc trung binh dat 148,13 aa
(Hinh 2A). Bén canh do, trong lwvong ctia 52 MRP
ty |é thuan v&i kich thuéc, dao dong tir 10,30 dén
32,91 kDa, gia trj trung binh dat 16,84 kDa (Hinh 2A).
Cac phan t&¢r MRP chwa ré chc nang co gia tri
diém dang dién trai dai tr khoang axit (4,43 -
XP_021628067.1) t¢ibazo(10,92 -XP_021629128.1).
Trong do, *'/,, (twong (rng 59,62%) MRP c6 pl >7
(cd tinh bazo) va %/, (twong trng 40,38%),phén ter
cogiatripl <7 (cétinh axit) (Hinh 2B). Tiép theo,
chisb batdn dinh clia cacprotein MRP chwa rd chirc
nangnamtrongkhoangttr 16,62 (XP_021624467.1)
dén 90,12 (XP_021633427.1). Nhin chung, da s
cac MRP (39/52) b4t 6n dinh trong éng nghiém
(d6 béat 6n dinh > 40), trong khi %/, phan t&, voi
chi s bat 6n dinh < 40, thé hién tinh 6n dinh
(Hinh 2C). Gia tri wa nwéc cia 52 MRP dao
dong t -1,102 (XP_021628075.1) dén 1,172
(XP_021623708.1) (Hinh 2D). Phan I&n trong sb
nay (*/,,) thé hién tinh wa nwéc (46 wa nwdc dat
< 0), trong khi "/, phan t& c6 tinh ky nwéc (46
wa nuoc > 0).
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Hinh 2. D&c tinh Iy héa, bao gdm (A) Kich thwéc va trong lwong, (B) Diém dang dién,
(C) Do bét 6n dinh va (D) B6 wa nwéc, cia MRP chwa rd chirc ndng & san
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Hinh 3. Dy doan cactrinhtwtin hi€udactrwngcho
vitri cw trd ndibao cia MRP chwa rd chire ndng & san
Ghi chii: ¢TP: trinh ty tin hiéu c6 dich aén luc qu;
mTP: trinh ty tin hiéu c¢é dich den ty thé, SP: hé thong
bao goi.

Tiép theo, céng cu TargetP and SignalP
(Emanuelsson etal., 2007) dwoc si dung dé khai thac
vitricwtrinodibaoctiacacMRP chwabiétchirendngd
sé&n. Theo d6, mot phan tor MRP (XP_021630288.1) ¢
dichdénéluclap(mTP),baMRP (XP_021602841.1,
XP_021611978.1 va XP_021616891.1) co dich

dén & ty thé (cTP), trong khi d& xac dinh dwoc
bén phan tor (XP_021626513.1, XP_021624445.1,
XP_021632296.1 va XP_021606075.1) nam & hé
thédngbao goi (SP) (Hinh 3). Bao cao trwdc day da
chng minh luc lap va ty thé dé bi tdn thwong do
tacdong ctaswdwthiraROS (Huangetal., 2019,
Kimetal.,2014),néncacphantlr MRP cwtrdtaihai
bao quan nay c6 thé [a muc tiéu dé bi dé bj 6xi hoa
trong diéu kiényéu td batlginhw daghinhantrong
nghién cru trvdc day (Chuetal., 2016).

3.3. Phantichbiéuhién cuacacgenmahoaprotein
giau Met & cay santrong cac diéu kiénxur 1y batlgi

Trong nghién ctru nay, dr liéu phién ma tai cac
mau md chinh (Wilson etal., 2017) da dwoc phan
tich dé tim hiéu mirc d6 biéu hién ctia cac gen ma
héa MRP chwa ré chirc ndng & cay san. Theo do,
mUrc d6 biéu hién clia cac gen ma héa MRP chwa rd
chircnang duoc biéu hién théng qua biéu do nhiét &
hinh 4. Kétqua cho thay cac gen ma héa MRP chuwa
ré chirc nang cé mere d biéu hién da dang & cacco
quan/bd phan chinh trong cay san. Trong dd, nghién
ctru da chiramot sd gen co mire d6 biéu hién manh/
dacthu & cac co quan/bd phan trén cay.
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Hinh 4. D@ liéu biéu hién ctia cac gen ma héa MRP chwa rd chirc ndng & sén

Cuthé, gen Manes.13G107300 va Manes.07G015600
comurchiéu hiéndacthutaiFECvataicu. Trongkhi
do, Manes.10G129200 dwgc xac dinh la gen cé muc
biéu hién manh/d&c thu tai 5 vi tri, gdm than, cu,
cudng 14, SAM va RAM. Ngoai ra, Manes.05G182700
cébiéuhiénmanhtaicubnglavadicthutaithanva
cu. Trwdc day, cac gen ma hda MRP & Arabidopsis
clingco biéu hién da dang tai than, la vahoa (Chu
etal., 2016). Vi du, At1G67350 va At5G39570, hai
genmahdéa MRP chward chircndng, cé mirc biéu
hiénmanh & cabaco quantrongdiéukiénthwong
(Chuetal., 2016). Cackétqua nay da chiravaitro
ctiacac MRP lién quan dén sinh trudng va phat trién
taimotsdvitridacthutréncaysanndiriéngvathuwc
vat néi chung.

IV. KET LUAN VADPENGHI

4.1. Két luan

Nghién ctru da tim kiém dwoc 155 MRP & sén
dwatrénsanglochéprotein. Chtgidigenchothdy
103/ __genmahdaMRP dabiétchircnang, trongkhi
*?/ .-genmahoa MRP chwa ré chirc nang.

Nghién ctru da chirardng cac MRP chward chirc
nang & san cé kich thuwéc tir 95 - 279 aa, trong luong
tr 10,30- 32,91 kDa. Cac MRP nay c6 diém dang
dién ter axittai bazo, véi®,, MRP thé hiéntinh 6n
dinh, trong khi 3%/, MRP cé tinh wa nwéc. Nghién
clrudaxacdinhdwoc 1, 3va4MRP codichdénd
luc lap, ty thé va hé théng bao géi.

Nghién ctru d4 cho thay cac gen ma héa MRP
chwa rd chirc nang c6 murc d6 biéu hién da dang
& cac co quan/bd phan trén cay sén. Trong do,
Manes.10G129200 |a gen c6 murc biéu hién manh/
dac thu taithan, cd, cudng 14, SAM va RAM.

4.2. P& nghi

Nghién ctru nay sé tiép tuc nhdm tim hiéu vé mirc
doé biéu hién cda gen ma héa MRP chuwa ré chire
nangtrongdiéukiénxtrly cay sanvéicacbétleiphi
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 ThiNgoc Quynh,
HaThiQuyen,Le ThiHien,LaVietHong

Abstract

Inthis study, the Methionine-rich protein (MRP) were comprehensively investigated in cassava (Manihotesculenta)
by various bioinformatics approaches. As the results, a total of 155 MRPs has been identified by the following criteria:
size=95aminoacidsandMet=6%. Amongthem, 52 (outof 155) MRPs have beennotannotated 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
expressioninmajororgansincassavaplants. Takentogether, ourstudy could provideacritical foundation forfurther
investigation of the mechanism of abiotic stress response in cassava plants.
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