Tap chi Khoa hoc va Céng nghé Néng nghiép Vit Nam - S6 01(122)/2021

Analysis of genetic diversity of pumpkin accessions
collected in the North of Vietnam

Tran Thi Hue Huong, Hoang Thi Hue,
Le Thi Thu Trang, Dam Thi Thu Ha, La Tuan Nghia

Abstract

This study used SSR markers to evaluate genetic diversity of pumpkin resources that were collected in Northern
provinces of Vietnam. The results of the study using 48 SSR markers to analyze genetic diversity of 132 pumpkin
accessions indicated that: The number of alleles (DNA band) determined at each locus ranging from 2-6 alleles,
a total of 126 alleles detected in 132 pumpkin accessions in which averaging 2.63 alleles/locus. Genetic similarity
ranged from 0.64 to 0.92, PIC coeflicient ranged from 0.16 - 0.65 and average was 0.42. 10 SSR markers have been
identified including: CMTp127, CMTm232, CMTm120, CMTp182, CMTp193, CMTm252, CMTp248, CMTm107,
CMTp233, CMTm259 which could be used to identify 10 pumpkin accessions having registered number of genebank
including: SDK 3826 (Bi do), SDK 3639 (Bi man), SDK 3825 (Lang qua), SPK9294 (Qua deng), SPK 6552 (Bi do),
SbK6741 (Bi té), SDK7560 (Cam qua), SPK 15108 (Qua hanh), SDK15129 (Mo ludéng), SDK 19327 (Bi to) based on
unique alleles.
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HE PHIEN MA GIONG LUA TRA LONG 2
DUGI TAC PONG CUA MAN GIAI POAN CAY CON
Huynh Ky', Van Quéc Giang', Nguyén Van Manh',
Tran In Dd', Nguyén Thanh Tam? Chung Truong Quéc Khang',
Nguyén Chéu Thanh Tung', Nguyén Loc Hién'

TOM TAT

Trong nghién ctiu nay gidng Tra Long 2 dai dién cho kiéu gen chdng chiu va Nép M§ dai dién cho kiéu gen man
cam stress man. Thi nghiém dugc thuc hién & giai doan 14 ngay sau ndy mam, cdy ma dugc xti Iy mudi NaCl & nong
do 100 mM trong 12 gid, mau sau khi xt Iy stress man dugc thu thép, ly trich RNA va giai trinh tu hé gen biéu hién
béang hé thong Illumina Hiseq 2500. Két quéa phén tich hé gen biéu hién chuyén biét cho gidng Tra Long 2 (1732 gen)
¢6 s6 lugng gen biéu hién nhiéu hon gidng Nép M& (432 gen). Khi so sanh giiia 2 hé gen biéu hién, gidng chdng chiu
man thé hién & co ché giam kha nang quang hgp (GO: 0015979) va gidm su tién tong hop cac chét sinh hda hay nang
lugng (GO: 0006091). Trong d6 su bi€u hién ctia gen OsTPP1 cho thdy phan ting sém cua gidng lta Tra Long 2 khi
c6 su hién dién cta man. Két qua nay budc dau da chon ra dugc cac gen lién quan dén phan ting stress man va co
thé dung tiép cho nghién ctiu chuyén sau hon.

T khoa: Cay lua, giong lda Tra Long 2, hé phién ma, chiu mén

1. DAT VAN BE

Hién nay, san xudt nong nghiép ving Pong bang
song Ctiu Long (PBSCL) dang bi tac dong nghiém
trong do xdm nhdp méan. Do d6 viéc tim ra hé gen
biéu hién giap cho cay laa chéng chiu man dai dién
cho viing Béng bang song Ctiu Long 1 rat cdp thiét.
Thuc vay, véi tdc dong ctia bién do6i khi hau da gay
nén hién tugng xadm nhép man siu vao dat lién, dac
biétla ving Dong bang song Ctiu Long va chinh vi sy

xam nhap mdn do6 nén da gay nén hién tugng stress
phi sinh hoc (VNDMA, 2020). C6 rat nhiéu bao céo
cho ring stress man da tac dong rit I6n dén san xuét
nong nghiép nhu giam ndng sudt cay trong, trong
do6 céay lua 1a chiu anh hudéng manh nhéat (Majeed
and Muhammad, 2019; Zhu, et al., 2019) vi stress
mdn da tac dong dén su sinh trudng va phat trién
ctia cay con (Hussain, et al., 2017; Munns and Tester,
2008). Nhu véy, d€ chong chiu lai stress, cay lua can

' Khoa Nong nghiép, Truong Dai hoc Cén Tho

2Vién Nghién ctiu Phat trién Dong bing song Ctiu Long, Trudng Dai hoc Can Tho
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c6 hé gene phién ma dugc kich hoat biéu hién dudi
tac dong ctia stress man (Chandran, et al., 2019;
Li, et al., 2018; Zhou, et al., 2016; Zhu, et al., 2019).
Trén thuc té, phan ting cta ciy lda doi véi stress man
1a sy phoi hgp ctia nhiéu gen va c6 kha nang tuong
tac v6i nhau thong qua cac con dudng dan truyén
tin hiéu béi cac cdu phan khac nhau (Tuteja, 2007).
Do d6, cho dén thoi diém nay van con nhiéu gen c6
tiém nang giup cay lua chong chiu dugc stress man
van chua dugc phat hién.

Trong nghién ctiu nay, ching t6i da dung RNA-seq
dé kham pha cac bién thé phién ma gitia hai giéng
lta, bao gom Nép MG (man cam véi stress man
(SS)), Tra Long 2 (chong chiu man (ST)) trong diéu
kién kiém sodat va stress. Hé gen phién ma ctia cac
giong lta Nép Md va Tra Long 2 xti Iy mén va khong
xu ly man & giai doan ma da dugc giai trinh tu va cac
gen méi/dong dang phién ma khac nhau phan ting
vdi stress da dugc xdc dinh. Khac biét & cac kiéu biéu
hién gen d€ dap ting véi diéu kién stress mdn & hai
giong lua cling dugc phén tich. Viéc phan loai chiic
nang cua cac gen biéu hién khac biét da dugc thuc
hién dé dy doan cac con duong trao déi chit khac
nhau lién quan dén phan ting stress min cta laa &
giai doan ma. Nhin chung, nghién ctiu nay cung cap
mot cdi nhin tdng quan toan dién vé su phtic tap cua
hé gen biéu hién & cac giong lia man cam vdi stress
man va chiu dugc stress médn & giai doan cay con.

I1. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vit liéu nghién ciu

Theo nghién ctiu ctia Tam (2019) cho thdy Tra
Long 2 la giong lua cé kha nidng chéng chiu mén &
cdp do trung binh. Trong nghién ctiu nay giong Tra
Long 2 (TL) la giong chong chiu méan va giong Nép
Mg (NM) la giong man cam v6i man, ca hai giong
dugc thu thap tai DPBSCL va hién dang luu gii tai
ngan hang gen, truong Pai hoc Can Tho.

2.2. Phuong phap nghién ciiu

2.2.1. X1t ly stress mdn

Hat giong lta TL va NM sau khi dugc lay tii kho
lanh dugc dé & nhiét do6 phong cho 24 gio sau do
dugc ngdm biang nudc cét, G & trong t6i, va cac hat
nay mam dong déu dugc gieo trong khay nhua. D&
dung cho nghién ctiu hé gen biéu hién giai doan sé6m
cua ciy con (RNA-seq), cdy ma 14 ngay tudi dugc xt
ly médn 6 nong do 100 mM NaCl va 0 mM NaCl (doi
chiing) trong dung dich dinh dudng Yoshida thoi
gian 12 gig, sau d6 toan bd phén cua céy con (than,

14 va ré dugc riia sach) dugc thu hoach va lam dong
ngay lap tiic trong nito 1ong, mau vt dugc ton tri
G -80°C.

2.2.2. Tach chiét RNA, chudn bi thu vién cDNA va
gidi trinh ty

RNA tdng s6 dugc tach chiét ti cac mau xu ly
bang cach st dung bo RNeasy Plant Mini Kit theo
huéng dan ctia nha san xudt (Qiagen, DPtc). Pinh
lugng va chit lugng RNA dugc kiém tra béang
Nanodrop (Thermo) va Bioanalyzer 2100 (Agilent)
v6i RIN > 8,5 pug RNA téng s6 clia moi mau duge
gtii dén cong ty BGI dé€ giai trinh tu RNA-seq bang
hé théng Illumina 2500 Hiseq. Theo quy trinh, RNA
dau tién dugc st dung nhiét d€ tao cdc manh. Sau
do, cac cDNA sgi dau tién dugc tong hgp bang cach
sti dung oligo-dT da dugc stua d6i c6 chiia doan
moi dic biét dugc gin ma vao dau 3. Cic cDNA
da chuén bi sau d6 dugc khuéch dai biang cac ma
vach oligonucleotide cu thé cho tiing mau, sau d6
dugc dinh lugng va tdng hop lai trude khi gidi trinh
tu. Trong nghién ctiu nay, cac ma vach tu [llumina
da dugc st dung cho muc dich chudn bi thu vién
dugc gop lai d€ giai trinh tu bing gidi trinh tu thé
hé mdi theo Illumina (Hiseq) khi doc 1 x 100 bp tai
dich vu phén tich va gidi trinh tu gen BGI, Bic Kinh,
Trung Quoc.

2.2.3. Phén tich hé gen biéu hién (transcriptome)
Sau khi di liéu giai trinh ty dugc xudt tii may,
di liéu dugc tién hanh kiém soat chit lugng va xu
ly trudc cac lan doc dau cudi, ghép ndi tho dugc
thuc hién bang cong cu fastp V0.20.0, mot bo tién
xt ly FASTQ cuc nhanh (Chen, et al., 2018). Cac
lan doc hé phién ma dugc so sanh lén hé gen tham
chiéu Os-Nipponbare-Reference-IRGSP-1.0 méi
nhat (Kawahara, et al, 2013), dugc xay trén cd sé
di liéu cay trong (Ensembl Plants website) (Bolser,
et al., 2016) sti dung HISAT?2 software V2.1.0 (Keel
and Snelling, 2018; Kim, et al, 2015), va nhiing
hé gen bi€u hién dugc do tim trén hé gen tham
chiéu c6 chat lugng thap (MAPQ < 30) dugc loai
bo bang phan mém SAMtool kits (Li, et al., 2009).
Dé nhan dang bién thé, cac ban sao da dugc xoa
khoi tép giong hang bing cong cu Picard V2.18.7
(http://broadinstitution.github.io/picard/) (Picard
Toolkit, 2019). Tiép tuc phén tich hé gen phién ma,
DESeq2 (Love, et al., 2014) dugc st dung d€ tim mtic
do6 biéu hién khac nhau & cac gen biéu hién (DEG)
khi so sanh gitta mau déi ching (khong xt ly méan)
va mau xu ly méin. Trudc do, s6 1an gen biéu hién
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dugc tinh bang featureCounts (Liao et al., 2014),
dugc tinh la muc bi€u hién ban dau véi 1 gen dugc
dinh vi trén b gen (gtf) c6 san trén web (https://
rapdb.dna.affrc.go.jp/download/irgspl.html) dung
cho phan tich nay (Sakai, et al., 2013). Cac mtc do
biéu hién gen da dugc tiéu chudn héa bing cic co
sG s0 lan doc trén Kilo trén triéu lan doc (RPKM).
O buéc nay, nhiing thay ddi 16n hon 2 1dn ctia muic
do6 biéu hién co6 su khac biét c6 y nghia (P < 0,05)
lam diéu kién d€ sang loc y nghia cua DEG gitia
stress mudi va mau doéi ching. Budc tiép theo 1a
cac gen biéu hién dugc phan nhom theo chtic nang
ctia ching (GO enrichment analysis), phuong phap
Singular Enrichment Analysis (SEA) dugc thuc hién
nho phan mém AgriGO V.2, v6i cac mac dinh cai dat
hé s6 FDR véi hé s gia tri p <0,05, trong phan tich
nay cac gen dugc nhan dang dya vao cac ID ctia gen
tham chiéu trén lta dugc ghi nhan trén NCBI (Tian,
et al., 2017). Nhom gen chtic nang dugc xac dinh
dua vao phan mén AgriGo V.2.
2.3. Thoi gian va dia diém nghién ctu

Nghién ctiu dugc thuc hién tii thang 8 dén thang
12 ndm 2019 tai phong thi nghiém Di truyén va
Chon gidng cay trong, Khoa Nong nghiép, Pai hoc
Can Tho.

I1I. KET QUA VA THAO LUAN

3.1 Nhan dién mic do biéu hién khac nhau cta hé
gen ctia mau sau xu ly man bang RNA-seq

Nham tim hiéu co ché chong chiu stress mdn cua
cac giong lta chiu médn mua dai dién cho PBSCL &
cap do phan tu, ky thuat RNA-seq giai trinh ty hé
gen biéu hién & giai doan cdy ma dugc thuc hién.
Trong nghién ctiu nay hé thong giai trinh tu thé hé
méi (NGS) Ilumina Hiseq 2000 dugc st dung da
doc dugc tong s6 hé gen biéu hién tu 52.641.473 -
64.748.254 & gioéng Tra Long 2, trong khi d6 tong
s6 hé gen dugc biéu hién doc dugce tit 65.736.921 -
66.836.598 & Nép. O phan tich nay, bo gen ctia giéng
Nipponbare dugc st sung lam hé gen tham chiéu,
trong d6 hé gen bi€u hién trong nghién ctiu nay khi
so v6i hé gen tham chiéu thi s6 14n gen bi€u hién tu
58 triéu dén 60 triéu gen, trong khi d6 s6 gen biéu
hién ma khong tim thdy dugc trong bo gen tham
chiéu tui 6 triéu dén 7 triéu gen.

Muc d6 biéu hién gen c6 thé dugc xac dinh tu
d@ liéu trinh ty Ilumina doc dugc dua trén s6 lan
dém dugc ban dau (Bloom, et al., 2009). Khac biét
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muc d6 gen biéu hién (DEG) dugc xac dinh trong
cac diéu kién kiém soat va xt ly stress bang mudi dé
nham tim ra sy khac biét vé hé phién ma khi so sanh
gitia cac giong mang kiéu chéng chiu va man cam &
12 gi6 sau khi xt ly mudi NaCl 6 nong do 100 mM.
Nhin chung, biéu d6 Venn cho thdy Tra Long 2 c6
1.732 unigene biéu hién khac biét so v6i Nép M& chi
c6 432 unigene (Hinh 1).

Nép M& 12h
Tra Long 12h

185

1732

Hinh 1. Biéu d6 Venn thé hién unigene biéu hién
ctia giong TL va NM khi xt ly mdn 100 mM
& thoi diém 12 gio

3.3. So sanh phén loai ban thé€ hoc gen (GO) cua
DEG trong 2 kiéu gen

Ban thé hoc (GO) la hé gen tham chiéu da dugc
xép vao cung 1 nhém chiic nang, cing mdt thudc
tinh. Khi phén tich ban thé hoc gen (GO) chi chon
loc cac nhom GO ¢4 it nhdt 3 gen biéu hién tré 1én va
cac gen d6 phai cé gia tri P < 0,05 méi dugc xép nhom
va so sanh gitia Tra Long 2 va Nép M& & giai doan
12 gio sau khi xti Iy mén, trong giai doan nay hau hét
cac GO déu dugc x€p vao trong 3 nhom chinh do
la thanh phén tao nén té bao (cellular components),
chtic ning phéan ti (molecular function) va qua
trinh sinh hoc (biological process). Nhin chung t6ng
s6 gen biéu hién & ba nhém chiic ning ctia TL déu
cao hon NM khi gap stress mdn, trong d6 nhém gen
chtic nang c4u phan té bao, mang t€ bao va nhém
gen mang chtic nang phan tii nhém gen cé chic
nang xdc tac cac hoat dong va vai tro gin két cac
phén tu trong phan ting hoa hoc dugc biéu hién cao
khi c6 tac dong cta stress man. Trong khi do chtic
nang qud trinh sinh hoc nhém gen dugc bi€u hién
chi tdp trung vao qua trinh chét sinh héa va qua
trinh té bao (Hinh 2). Két qua cting phtt hgp véi bao
cdo ctia Zagorchev va cdng tac vién (2014) cho ring
cac gen lién quan dén cu truc cua té€ bao hoat dong
manh khi céy trong bi stress man.
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Hinh 2. Nhom gen biéu hién dugc phan loai theo nhom chiic ning GO & mau thi nghiém

3.4. Phan tich cha giai by di liéu gen biéu hién
theo chuc ning GO

Thém vao do, dua vao nhoém unigene dugc phan
nhém chiic ning, nhém gen biéu hién chic nang
sinh hoc dugc phéan tich méi lién két don bing
phuong phap Singular Enrichment Analysis (SEA)
dugc cung cap bdi AgriGo V2 (Tian, et al, 2017),
phan tich nay dua vao b co s& di liéu 25.465 gen
chtic nang dugc cong bo trén MSU Rice Genome
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Annotation (Kawahara, et al., 2013). Nhin chung,
ca TL va NM khi bi xti ly stress mdn diéu biéu hién
nhom gen chtic ndng lién quan dén qua trinh sinh
hoc tuy nhién muic d¢ biéu hién ctia hai kiéu gen
khac nhau va lién quan dén chtic ning phan tng
kich thich cta stress (GO:0050896) va cudi cung la
di dén nhom gen phan ting véi stress (GO: 0006950)

(Hinh 3).
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Hinh 3. Phan tich Singular Enrichment Analysis (SEA) ctia TL va NM khi xt Iy mén
& néng do mudi NaCl 100 mM vao thoi diém 12 gio sau khi xt ly
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Riéng déi v6i TL khi phan tGing véi stress man
sém & giai doan 12 gid sau xti ly da co su giam biéu
hién trong nhém gen lién quan dén cac chu trinh
sinh hoa trong té€ bao, sy biéu hién gidm & nhiing
tién chét cho phan ting sinh héa va téng hgp ning
lugng (GO: 0006091), va quang hgp (GO: 0015979)
(Hinh 3). Sy giam mtic d6 quang hgp khi cay trong
bi stress mdn ciing dugc tim thdy trong nghién ctiu
cta Stepien and Johnson (2009). Qua két qua phan
tich cho thay TL thé€ hién tinh chéng chiu stress lién
quan dén sy biéu hién ctia gen OsTPP1.16 dugc xép
vao nhom GO: 0006950 thudc nhom tién trinh sinh
hoc, mang chtic nang phan ting véi stress (Hinh 3),
su biéu hién gen nay khi céy lua bi stress cling dugc
tim thdy & bao cdo trudc day (Ge, et al, 2008),
gen lién quan dén co ché thdm thdu trong phan
tng chéng chiu man (osmoprotection) va két qua
nay ciing dugc tim thiy & cac loai cay trong khac
(Muchate, et al., 2016).

IV. KET LUAN

Phan ting cua giong lua TL khi gdp tdc dong cta
stress man & giai doan sém thi hdu hét nhém gen
biéu hién déu lién quan quan dén chu trinh sinh
hoéa trong té bao, sy bi€u hién giam & nhiing tién
chét cho phan ting sinh héa va téng hgp ning lugng
(GO: 0006091) va quang hgp (GO: 0015979); trong
khi giong lda NM thé hién phan ting lai stress mén
cht yéu & cac gen lién quan dén qua trinh sinh hoc.
Ddc biét, TL thé hién r6 trong su gidm biéu hién &
gen OsTPPI, gen lién quan dén co ché thdm thau
trong phan ting chdng chiu mén.

LOI CAM ON

Nghién ctiu dugc tai trg bdi du an Nang cdp
Trudng Dai hoc Can Tho VN14-P6 (von vay ODA
ti chinh phtt Nhat Bén). Chan thanh cam on
GS. TS. Tetsuya Yamada da chi dan phén tich s6 liéu
va GS. TS. Yuji Kishima da c6 nhiing gép y chan
thanh cho thi nghiém.
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Transcriptome analysis of Tra Long 2 rice variety
under salt stress at seedling stage

Abstract

Huynh Ky, Van Quoc Giang, Nguyen Van Manbh,

Tran In Do, Nguyen Thanh Tam, Chung Truong Quoc Khang,

Nguyen Chau Thanh Tung, Nguyen Loc Hien

In this study, Tra Long 2 variety was selected as salt tolerance genotype and Nep Mo represents as salt susceptible
genotype. The experiment was carried out at 14 days old seedlings that were used to be treated with NaCl at 100 mM
for 12 hours; after salt stress treatment, whole plants were collected; RNA was extracted and sequenced by using the
[lumina Hiseq 2000 system. The results of transcriptome analysis indicated that 1732 uniquegenes were detected
in Tra Long 2, while only 432 uniquegenes were found in Nep Mo. In comparison with the transcriptomes, the
salt-tolerant variety showed down-regulated of photosynthesis (GO: 0015979), and generation of metabolites and
energy (GO: 0006091). In which, the expression of OsTPP1 gene showed early response of Tra Long 2 variety under
salt treatment. These results provide initial information of genes involved in the salinity stress response and can be
used for further research.

Keywords: Rice, Tra Long 2 rice variety, transcriptome, salt tolerance
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