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ABSTRACT

Climate change has seriously affected people's lives and agricultural
production in the Mekong Delta, of which saline intrusion is one of the
main factors affecting agricultural productivity. Therefore, it is very
urgent to study the transcriptome of salt-tolerant rice varieties
representing the Mekong Delta. In this study, Doc Phung (salt tolerant)
and nep Mo (salt sensitive) varieties were used to treat with 100 mM of
NaCl for 12 hours at 14 days of seedling, the treated samples were
collected and isolated total RNA for further analysis. The results showed
that the total unique transcripts in Doc Phung (1596 genes) were more
genes expressed than in Nep Mo (427 genes), and most of the transcripts
in the two salected varieties responded to saline stress related to GO
response to stimulus. These results showed that OsBREB family gene was
candidated involving in the salinity stress, and can be used for further
research.

TOM TAT

Bién doi khi hdu da va dang anh huong nghiém trong dén doi song nguoi
ddn va san xudt néng nghiép ving Dong bang Song Cuu Long, trong do
xdm nhiém mén la mét trong nhitng yéu té tac dong chinh len san heong
nong nghiép. Do do, viéc tim ra h¢ gien biéu hién ¢ cdc giong liia chong
chiu man dai dién cho ving Pong bang Séng Ciru Long la cdp thiét. O
nghién ciu nay giong Péc Phung dai dién cho kiéu gien chong chiu stress
man, nép M& dai dién cho kiéu gen man cam stress man, 2 giong lia dirgc
chon cho nay mam va 14 ngay sau nay . mam, cdy con dwoc xir 1y mudi
NaCl ¢ nong do 100 mM cho 12 gio, mau sau khi xu Iy stress man duwoc
thu thdp va ly trich RNA. Két qua _phan tich hé gien biéu hién cho thdy
glong Péc Phung (1596 gen) co 5O lugng gen bleu hién nhiéu hon giéng
nép Mé (427 gen), va hau hét cic gen & hai giong thi nghiém déu phdn
Umg 101 stress man lién quan dén chire ndng kich thich phan img bdi stress.
Két qua nay buée dau da chon ra dwoc cdc gien lién quan dén phan img
stress man nhir ho gien OSDREB, va ¢é thé ding tiép cho nghién ciru
chuyén sau hon.
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1. PAT VAN DE

Theo Co quan quan ly thién tai Viét Nam
(VNDMA, 2020) thuoc bo Nong nghiép va Phat
trién Nong thon, bién doi khi hau di tac dong manh
dén Viét Nam noi chung va Dong bang Séng Ciu
Long (PBSCL) néi riéng, thiét hai do xam nhiém
man va han han di di anh huong dén 71.656 ha lda,
93 ha hoa mau va 762 ha cy an trai (tinh cho dén
ngay 27 thang 07 nam 2020), va dugc dyu doan thiét
hai s€ gia tang & nhitng ndm téi. Thém vao do, udc
tinh nam 2007 thé giéi da tiéu thy khoan hon 19.055
tan gao (CGIAR) va theo tong két 10 nam tiéu thy
gao udc tinh khoan 22.000 tin (USDA, 2018). Bé
giai quyét van dé nay, viéc cai thién nang suat lda 1a
rat quan trong dbi v6i an ninh luong thuc, ting
truong kinh té va ndng nghiép bén viing. Plng trudc
thuc trang d6, cac nha khoa hoc Viét Nam da va
dang nghién ctu chon tao céc gidng lda c6 kha nang
thich @mg trong diéu kién xam nhidm man, nham
dam bao an ninh luong thuc.

Dé c6 thé sinh truong va phét trién dugc trong
moi truong stress man, cdy lda can thuc hién mot sb
co ché sinh 1y khac nhau nhu loai bo mubi o r&, van
chuyén natri tir ré dén chdi va mot co ché khac dé
Iuu trir ion natri trong cdc mo6 va khong bao
(Shannon, 1985; Yeo & Flowers, 1986). DBé van
hanh dugc cac co ché do, ciy lta phai trai qua qué
trinh phién ma céac hé gien lién quan dén cac co ché
chbng chiu man khi c6 sy tac dong cua man. Pugc
biét & giai doan cay con, cay lda rat man cam véi
man vi vay nghién ctu vé hé gien biéu hién ¢ giai
doan cay con lién quan dén kha nang chiu man & cac
giéng l0a chiu man da dwoc rat nhiéu nghién ciu
nhu trén lia hoang Dongxiang (Oryza rufipogon
Griff) (Zhou et al. 2016), gidng lia Chibo
(Chandran et al. 2019), gidng lda Xian156 (Wang et
al. 2018), va mot trong nhitng gidng lua dugc xem
1a chuan chéng chiu man dugc rat nhidu nghién ciu
vé man la Pokkali (Li et al. 2018). Trong khuon kh
cua nghién ctru nay, da tng dung ky thuat nghién
ctru hé gien biéu hién ¢ giai doan cay con cua gidng
IGa chju min dja phuong cua PBSCL dugc thuc
hién nham tim ra cac gien c6 phan tng sém lién
quan dén kha ning chdng chiu man. Két qua nghién
ctru nay a tién d& gilp chon tao ra céc gidng lGa
chéng chiu man phuc vu cho PBSCL trong twong
lai.

2. VAT LIEU VA PHUONG PHAP
NGHIEN CUU
2.1. Vatliéu nghién cteu
Theo nghién cau cua (Tam 2019), gidng Péc
Phung chdng chiu man tét, va gidng nép Ma 1a dai
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dién cho gibng man cam véi man va hai giéng nay
1a gidng lta mua cua DPBSCL va cung hé gen indica.
Do do, trong nghién ctru nay g iéng Déc Phung (DP)
la glong chong chiu man va glong nép M (NM) la
gidng man cam vai man, ca hai gidng dugc thu thap
tai PBSCL va hién dang luu gitt tai ngan hang gen,
Trudng Pai hoc Can Tho.

2.2. Phuwong phap nghién ciu
2.2.1. Xur ly stress man

Hat giéng lta Ddc Phung va nép M& sau khi
dugc Iy tir kho lanh duoc dé & nhiét 6 phong cho
24 gid sau d6 dugc ngam trong nudc cat trong bong
t6i, va cac hat nay mam dong déu duoc gieo trong
hop nhya. Dé duing cho nghién ctru hé gen biéu hién
giai doan sém cua cay con (RNA-seq), cay con 14
ngay tudi duoc xar Iy man ¢ ndng d6 100 mM NaCl
(ndng do man twong duong 6%o0) va 0 mM NaCl (ddi
chung) trong dung dich dinh dudng Yoshida cho 12
gio, sau d6 toan b phan cua ciy con (than, 14 va ré
dugc rira sach) dugc thu hoach va lam dong ngay
lap tuc trong nito lodng, mau vat dugc ton trir ¢ -
80°C. Thi nghiém duogc thuc hién trong diéu kién
nha kinh c6 diéu khién nhiét d6 tir 26-33°C, vdi thoi
gian chiéu sang 1a 10 gio sang/ngay.

2.2.2. Tach chiét RNA, chuan bj thu vién cDNA

va gidi trinh tu

RNA tong sé duoc tach chiét tir cac mau xur ly
bing cach s dung bo RNeasy Plant Mini theo
huéng dan cua nha san xuét (Qiagen, Puc). Pinh
luong va chit lwong RNA duoc kiém tra bang
Nanodrop (Thermo) va Bloanalyzer 2100 (Agllent)
5 pg RNA tong sé cia mdi mau dwoc gui dén BGI
dé giai trinh ty RNA-seq bang hé¢ thong Illumina
2500 Hiseq.

2.2.3. Phan tich hé gien biéu hién (transcriptome)

Poc qué trinh loc va danh gid biéu hién gien
khac biét

Sau khi dit liéu giai trinh ty dugc xuat tir may,
dir liéu duoc tién hanh kiém soat chat lwong va xir
1y trude cac lan doc dau cudi, ghép ni tho dugc thyuc
hién biang cong cu fastp V0.20.0, mét b tién xir ly
FASTQ cuc nhanh (Chen et al. 2018). C4c lan doc
hé phién ma dugc so sanh Ién hé gien tham chiéu
Os-Nipponbare-Reference-IRGSP-1.0 m¢i  nhét
(Kawabhara et al. 2013), dugc xay trén co s& dir liéu
cay trong (Ensembl Plants website) (Bolser et al.
2016) st dung using HISAT2 software VV2.1.0 (Keel
& Snelling 2018; Kim et al. 2015), va nhitng hé gien
biéu hién duoc do tim trén hé gien tham chiéu c6
chat luong thip (MAPQ<30) duoc loai bo bing
phan mém SAMtool kits (Li et al. 2009). Bé nhan
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dang bién thé, cac ban sao da duoc x6a khoi tép
gibng hang  bang cong cu Picard V2.18.7
(http://broadinstitution.github.io/picard/). Sau do,
thuc hién sap xép lai xung quanh céc chén hoic x6a
(InDels) di dwoc xéac dinh trong budc muc tiéu sip
xép lai céc InDel muc tiéu. Ca bién thé (SNPs) va
chén hoic x6a (InDel) dwgc phan tach bang phan
mém SAMtool Kits (Li et al. 2009) va BCFtools (Li
2011) bang phién ban méi nhit c6 tai Github
(http://samtools.github.io/bcftools/beftools.html#ca
1). Tiép tuc phan tich hé gien phién ma, DESeq2
(Love et al. 2014) duoc sir dung dé tim muc do bicu
hién khac nhau & cac gien biéu hién (Differentially
Expressed Genes ~ DEG) khi so sénh gitra mau dbi
ching (khong xu ly man) va mau xir Iy mén. Truée
d6, s6 lan gien biéu hién dwoc tinh bang
featureCounts (Liao et al. 2014), duoc tinh la mac
biéu hién ban dau véi 1 gien dwoc dinh vi trén bo
gien (gtf) c6 sin trén web (https:/rapdb.dna.
affrc.go.jp/download/irgspl.html) dung cho phan
tich nay. Cac mirc d6 biéu hién gien da duoc tiéu
chuan hoa bang cac co so sé lan doc trén Kilo trén
triéu lan doc (RPKM). O budc ndy, nhimg thay doi
I6n hon 2 1an cuia mirc d6 biéu hién cé sy khac biét
¢6 ¥ nghia (P <0,05) lam diéu kién dé sang loc y
nghia ciia DEG giita stress mudi va mau di ching.
Budc tiép theo Ia cac gien biéu hién dwoc phén
nhém theo chirc nang cua ching (Gene Ontology
[GO] enrichment analysis), phuong phap Singular
Enrichment Analysis (SEA) duoc thuc hién nho
phan mém AgriGO V.2, véi cac mic dinh cai dic hé
s6 (False-Discovery Rate ~ FDR) véi hé sb gia tri p
<0.05, trong phan tich nay cac gien dugc nhan dang
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dwa vao cac ID cua gien tham chiéu trén lia dugc
ghi nhan trén NCBI (Tian et al. 2017).

2.3. Thoi gian va dia diém nghién ciu

Nghién ctru duoc thyuc hién tir thang 8 dén thang
12 nam 2019 tai phong thi nghiém Di truyén va
Chon gibng cay trong, Khoa Néng nghiép, Truong
Dai hoc Céan Tho.

3. KET QUA VA THAO LUAN
3.1. Dir liéu hé gien dwgc giai trinh tw

Nham tim hiéu co ché chng chiu stress man caa
cac gidéng lua chiu min mua dai dién cho PBSCL ¢
cép do phan tir, ky thuat RNA-seq giai trinh tu h¢
gien biéu hién ¢ giai doan cély con dugc thuc hien.
Trong nghién ciru nay hé thdng giai trinh ty thé hé
moi (NGS) Illumina Hiseq 2500 duoc st dung da
doc duogc tdng s hé gien biéu hién tir 66.985.319 -
67.291.969 & gidng B¢ Phung, trong khi d6 téng sb
hé gien dwoc biéu hién doc dwoc tir 65.736.921 -
66.836.598 ¢ nép M, twong tu (Bang 1). O phan
tich nay, bo gien cia gidng Nipponbare duoc sir
sung lam hé gien tham chiéu, trong d6 hé gien biéu
hién trong nghién ciru nay khi so vai hé gien tham
chiéu thi sé lan gien biéu hién tir 58 triéu dén 60
triéu gien, trong khi d6 s gien biéu hién ma khong
tim thay duoc trong bo gien tham chiéu tir 6 triéu
dén 7 triéu gien. Chat lugng trung binh cua hé gien
biéu hién déu > 50 %, trong do ti 16 GC > 50 %
(Bang 1), ching to s6 lan doc duoc cuia hé gien biéu
hién du chat luong dé tiép tuc cho phan tich tiép theo
(Zhou et al. 2016).

Bang 1. TOm tit tong sé hé gien phién ma so sanh véi bd gien tham chiéu bang hé thang lllumina

Poc Phung 12 gio sau xir ly

Nép M& 12 gio sau xir ly

So sanh hé gien tham chiéu

0 mM NacCl 100 mM NaCl 0 mM NaCl 100 mM NacCl
Tong so hé gien duoc doc 66.985.319 67.291.969  66.836.598 65.736.921
(transcriptomes) i
Tong so hé gien bieu hien doc dwoC 59 705 745 60.405527  60.229.216 58.748.296
50 Vi bo gien than] chiéu
Tong so h¢ gien bicu hien gien 7.222577 6.886.442  6.607.382 6.988.625
khong c6 trong b gien tham chiéu
Chat luong trung binh khi so véi bo
gien tham chiéu 58.78 58.77 58.77 58.75
Tile GC 51.36 % 51.06 % 51.33 % 51.45 %

3.2. Nhan dign mirc d9 biéu hign khac nhau
cia hé gien ciia mau sau xir ly man bang
RNA-seq

Mtc d6 biéu hién gien c6 thé dugc xac dinh tir

dit liéu trinh ty Illumina doc dugc dya trén s lan
dém duoc ban dau (Bloom et al. 2009). Khac biét
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muc d6 gien biéu hién (DEG) duoc xac dinh trong
cac diéu kién kiém soat va xir ly stress bang mudi dé
nham tim ra su khac biét vé hé phién khi so sanh
gita cac gidng mang kiéu chiu dung va man cam ¢
12 gio sau khi xir ly mudi NaCl & ndng d6 100 mM.
Nhin chung, biéu dd Venn cho thdy Béc Phung c6
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Hinh 1. Biéu d6 Venn thé hi¢n unigen biéu hign
cia giong Poc Phung va nep Ma khi xir ly man
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cac gien d6 phai c6 gia tri P < 0.05 méi dugc xep

1596 unigen biéu hién khac biét so voi nép M& chi ic gien dé
€6 427 unigen (Hinh 1). nhém va so sénh giira D¢ Phung va nép Mé ¢ giai
[ b0 121 doan 12 gio sau khi xtr ly man, trong giai doan n,éy
hau hét cac GO déu dugc xép vao trong 3 nhém
chinh d6 1a thanh phan tao nén té bao (cellular
chuc nang phan tor (molecular

D Dée Phung 12h
components), [
function) va qua trinh sinh hoc (biological process)
Nhin chung tong sb gien biéu hién & ba nhém chirc
ning ciia D¢ Phung déu cao hon nép M khi gap
stress man, trong d6 nhom gien chirc nang cau phan
té bao, mang té bao va nhom gien mang chirc ning
phan tir biéu hién cao nhat trong vai tro gin két cac
phén t trong phan tng hda hoc. Trong khi d6 churc
ning qua trinh sinh hoc nhém gien dwoc biéu hién
chi tap trung vao qua trinh chét sinh hoa va qua trinh
té bao (Hinh 2). Trong khi nghién ciru kha nang chui
man & gidng lta Nhat Chilbo ¢ thoi diém 5 ngay sau
xtr Iy man cho thay hau hét cac nhém gien biéu hién
déu thugc trong chu trinh téng hop chat sinh dudng
(Metabolic process) (GO: G0:0006519) (Chandran

427

100 mM ¢ thoi diém 12 gio:

3.3. So sanh phan loai ban thé hoc gen (GO)
cia DEG trong 2 kieu gen et al. 2019)
Khi phan tich ban thé hoc gien (GO) chi chon loc
cac nhom GO co6 it nhat 3 gien biéu hién tro 1én va
] Biac Phung 12h MNep Ma 12h
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Chn¥c nang phén t Qua trinh sinh hoc

Tharh phin té bao
Hinh 2. Nhom gien biéu hi¢n dwgc phan loai theo nhém chite ning GO & mau thi nghiém
3.4. Phan tich ch gidi b dir ligu gen bidu  Phung hau hét cc hé gen bicu hi¢n giam c6 nghia
hién theo chirc niing GO deu tap trung vao t,len trinh sinh hoc véi nhém chirc

N i . ] nang phan tng kich hoat (GO term: response to
y Bleu, do,bong bon’g cfjo thay Ifhacwblet o r,’ﬂol stimulus) va giam sy biéu hién nhiéu nhat thugc vao
giong c6 nhom gen chirc néng chuyén bi¢t phaning  nhém gen c6 chirc ning phan tir, dic biét 1a nhém
v6i stress sau khi xir ly muoi v6il100 mM NaCl & gen lién quan dén yéu té phién mi (GO term:
thoi diém 12 gio (Hinh 3). Doi véi giong lua Doc molecular function), nguoc lai gidng man cam véi
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man NM hau hét cac nhém gien biéu hién déu ting
va déu thudc vao nhém tién trinh sinh hoc véi nhém
chirc niang phan ¢ng kich hoat (GO term: response
to stimulus). Diéu d6 chung t6 mdi kiéu gien khac

& Qua trinh sinh hoc

uamunﬁ.m codityty

Doc Phung 12h

/

respénse to stimulus

response to stress

D ng

-log (adj p-value)
o]

response tc b‘lai;ic stimulus

response to gndogenous stimulus
response fo abiotic stimulus

Z-score

o

-log (adj p-value)
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nh‘au sé ¢c0 phén wng voi stress man khac nhau va
diéu nay giong nhu nghién ctru truge day (Hussain
et al. 2019; Li et al. 2018).

Thanh phin té bao ®  Chirc nang phan tir

Nep Mo 12h

lipid@cing

respanse to stlfnulus
\ /

7.5

external encapsulét;ng structure i y =Y
| response to abioticsthpanse to stress

w
o

2.5

Threshold

0 2 4 6 8
Z—-score

Hinh 3. Biéu d6 bong bong thé hign cac nhom chire ndng biéu hién ting va giam khi xir Iy man & néng
d9 muoi NaCl 100 mM vao thoi diém 12 gio sau khi xi ly

Thém vao d6, dua vao nhém unigen duogc phan
nhém chire ning theo biéu dd bong béng, nhém gien
biéu hién chirc nang sinh hoc dugc phan tich méi
lién két don bang phwong phéap Singular Enrichment
Analysis (SEA) duoc cung cap boi AgriGo V2 (Tian
et al. 2017), phan tich nay dua vao b co s di liéu
25.465 gen chirc niang duoc cong bd trén MSU Rice
Genome Annotation (Kawahara et al. 2013). Nhin
chung ca Bc Phung va nép M& khi bi xir ly stress
man diéu biéu hién nhom gien chirc ning lién quan
dén qué trinh sinh hoc tuy nhién muc d6 biéu hién
cua hai kiéu gen khac nhau va diéu lién quan dén
chitc nang phan wng Kich thich cuaa stress
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(GO:0050896) va cudi cing la di dén nhém gen
phan ung vai stress (GO: 0006950) (Hinh 4). Tuy
nhién, mirc 6 phan ung lai stress man & hai kiéu
gien c6 khac nhau. Tém lai cac gien biéu hién c6 y
nghia trong nghién ctru nay khi gap stress man diéu
lién quan dén nhom gien yéu té phién ma va cac
chuyén héa sinh hoc (Bang 2). Két qua nay ciing
tuong ty nhu nhiing nghién ciru trude cho thay yéu
t5 phién ma déu lién quan truc tiép dén phan ung
stress phi sinh hoc nhu han man nhu ho gien DREB
(Moon et al. 2019; Shinozaki & Yamaguchi-
Shinozaki 2006; Wang et al. 2008)



Tap chi Khoa hoc Trirong Pai hoc Cdn Tho Tap 57, Sé 3B (2021): 114-121

Significance levels and Arrow types Diagram
— 5 3

part_of
— positive_regulate
— regulate
- negative_regulate
= = wp two significant nodes

Levels

Doc Phung 12h

Levelg

GO:0008150
biclogical_process

Level?

Levels

Levels

L Leveld
weswnmp one significant node

L Leveld
- Level2

- Levell

GO0:0009719 (0.000505) G0:0009628 (0.00151) GO0:0009607 (0.000505)
response to response to response to
endogenous stimulus abiotic stimulus biotic stimulus
91/945 | 1491/25460 119/945 | 2194/25460 70/945 | 1076/25460
Nep Mo 12h
GO:0008150

biological_process

v
GO:0050896 (2.53e-05)
response to stimulus
117/358 | 5265/25460

/

GO:0009719 (0.0122) G0:0009628 (0.000563)
GO:0006950 (4.52e-05)
response to response to
: S response fo stress
endogenous stimulus abiotic stimulus 87/358 | 3618/25460
39/358 | 1491/25460 571358 | 2194/25460

Hinh 4. Phan tich Singular Enrichment Analysis (SEA) ciia PP va NM khi xir Iy min & ndng do mudi
NaCl 100 mM vao thai diem 12 gio sau khi xir ly

Béng 2. Danh sach cac gen dwoc biéu hién cia Péc Phung va nép Mé tai thoi diém 12 gio sau xir ly 100

mM NacCl
Poc Phung 12 gio sau xir ly min Nép Mé 12 gio sau xir ly min
M3 sb gien Tén gien Giam M4 sb gien Tén Gien __ tiing
LOC_0s02g38392 0s02g0597300 LOC_0s01g62600 OsLAC6 0s01g0843800

LOC_0s02g45420 OSERF#020 0s02g0676800 LOC_0s02g43330 HOX24 050290649300
LOC_0s02g45450 OsDREBLG 0s02g0677300 LOC_0s04g28520 OsRALF-2 0s04g0353600
LOC_Os03g08310 TIFY11A  0s03g0180800 LOC_Os04g33920 OsLTPd6  Os04g0415800
LOC_0s03g08330 OsJAZ4 0s03g0181100 LOC_0s05¢31670 AWPM-19  Os05g0381400

LOC_0s03g52410 0s03g0734500 LOC_0s05g46480 OsLEA3-1  0s05g0542500
LOC_0s04940630 0s04g0482300 LOC_0s06921250 0s06g0317400
LOC_0s06903670 OsDREB1C 0s0690127100 LOC_0s07919000 0s07g0290500
LOC_0s07948280 0s07g0680600 LOC_0s11g42220 OsLAC24  0Os11g0641800
LOC_0s08936920 DERF3 0s08g0474000
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4. KET LUAN VA PE XUAT

T6m lai, phan tng cua gidng lua Bc Phung khi
gap tac dong cua stress man & giai doan sém thi hau
hét nhém gien biéu hién déu lién quan quan dén
phan ting kich thich stress va chii yéu 1a nhom gien
yéu to phién ma va cac gien nay biéu hién lai giam
hon so véi ddi ching. Trong khi giéng lta nép M&
thé hién phan ung lai stress man cha yéu ¢ céc gien
lién quan dén qué trinh sinh hoc. Két qua nay cho
thay gidng chéng chiu min Pbéc Phung khi gip
stress man s& duoc cac yéu td phién ma nhu ho gien
OsDRERB tiép nhan tin hiéu ¢ giai doan sém va gitp
cay trong chong chiu lai man. Vang ho gien
OsDREB 1a yéu té phién ma lién két vao vung
promoter cis- AGCCGCC, duoc goi la hop GCC,
kich hoat su phién ma gien P5SC va gien nay la
enzyme giup tang kha nang tich lily proline trong
cay.
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