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TOM TAT

Dya vao céac két qua nghién ciru trude day, 05 gen (GolS3, RHL41, bHLH102, DHN1 va DREB26) lién quan
dén kha nang chiu han di dwoc lya chon dé phan tich biéu hién gen trong diéu kién han & mot sb dong ché trong
tai Phi Tho. Cay ché (Camellia sinensis) tudi 1 dugc xir ly han véi dung dich PEG 6000 20% (w/v) trong cac
khoang thoi gian Oh (d6i chimng), 12h, 24h va 72h. Sau xtt Iy, mau la truong thanh (I4 tha 4-5) cia ba dong che
LVC4C1, PHN2CI va VSHC7C2 dugc dung dé tach chiét RNA tong sb. Két qua phan tich muc do biéu hién
ctia cac gen bang ki thuat qRT-PCR cho thay, tat ca 05 gen déu biéu hién ting ¢ diéu kién han, mic do biéu hién
ctia cac gen nay khéc nhau & cling mot dong ché va ciing khac nhau giita cac dong ché. Poi véi dong che
LVC4C1, mic do biéu hién tuong ddi ciia 05 gen déu tang & tat ca cac thoi diém xur ly, trong khi chi c6 2 trong
s6 5 gen c6 mic d6 biéu hién twong d6i tang o tat ca cac thoi diém xir ly o hai dong ché PHN2C1 va VSHC7C2.
Ngoai ra, trong ba dong ché nghién cau, dong LVCA4C1 c6 4/5 gen (RHL41, DHN1, bHLH102 va DREB26) c6
muc d6 biéu hién tuong dbi tang manh nhat sau 72h xu ly. Nhiing két qua nay c6 thé lién quan dén kha ning
chiu han ciia dong ché LVC4C1 tét hon so véi hai dong ché PHN2C1 va VSHC7C2,

Tir khoa: Cay che, chdng chiu han, mie d6 biéu hién gen, qRT-PCR, yéu té phién ma.

MO DAU

C6 ngudn gbc tr chau A, cay cheé (Camellia sinensis (L.) O. Kuntze) phan b rong rai trén khap thé gisi, véi hon
5 triéu ha va duoc trong & hon 60 quéc gia trén toan thé gioi. Cay chec6 vi tri quan trong trong nén kinh té cua
nhiéu nuéc, dem lai ngudn thu nhap va ngoal t& quan trong cua cac nuwéc nhw An Do, Sri Lanka, Kenya,
Malawi... San xuét ché chi yéu tap trung & chau A (trong dé, san xuat ché & Trung Quédc va Nhat Ban chiém
khoang 23% An D6, Sri Lanka va Bangladesh, chiém khodng 44% tdng san lwong ché trén thé gigi). Nam 2023,
Cac nuGc xuAt khdu cheé chinh gém c6 Trung Quéc, Kenya, Sri Lanka, An D6. Viét Nam ding thir 10 trong s6
nhirng nwéc xuat khau che Ién nhat thé gisi (Ridder, 2024).

O Viét Nam, ché 1a mét trong nhirng cay trdng quan trong nhat, phuc vu tiéu dung trong nuéc ciing nhw xuét
kh&u. Nam 2023, dién tich tréng ché & Viét Nam khodng 123.000 ha vé&i san lwong ché khéd dat hon 190 nghin
tdn. Cay che duoc trong chli yéu & cac tinh mién nui phia Béc va Tay Nguyén, déng vai tro thiét yéu trong viéc
cung cép sinh ké va kinh te bén vitng cho cac > vung nay. Nganh ché s dung khoang 1,5 triéu lao dong va ké tir
n&m 2010, déng gop kinh t& hang nam cla xuét khauché la hon 200 triéu USD/ndm (Van Ho et al., 2019).

Han han la mét han ché 16n déi véi sinh trwdng, ndng suét va chét lwgng cua cay ché. Han han c6 thé lam glam
san lwong ché tlr 14-33% va gay chét cay tlr 6-19%. Han han c6 thé dan dén giam thé nang nwéc clia cac md va
tao ra cac loai oxy phan (rng tich tu, gay hai nghiém trong cho cac thanh phan t& bao khéac nhau. Cac phan &rng
cta thuc vat rat phirc tap, dac biét 1a & cay than gd l1au ndm, c6 hang tram gen lién quan dén nhing phan &ng
nay. Céc nghién clru nham lam sang té co ché phan &ng cla cay ché véi diéu kién khd han cling da dwoc thyc
hién. Nhiéu yéu té phién ma va gen lién quan dén chéat chuyén hoa dugc ching minh la c6 lién quan dén phan
wng véi stress han cla thwe vat. Vi dy, cac yéu td phién ma (Transcription Factors) CBF va DHN déu tham gia
vao phan rng lanh, han han va cac stress phi sinh hoc khac (Hu et al., 2020) Mét sb nhiéu yéu t6 phién ma khac
(WRKY, bHLH, NAC, HSP, LEA) da dwgc chirng minh la dwgc kich hoat & cay ché dé ng pho véi lanh va han
han. Phan tich di liéu phién ma & cay che cho théy 12 ho TF (AP2/EREBP, bHLH, bZIP, HD-ZIP, HSF, MYB,
NAC, WRKY, zinc-finger protein, SCL, ARR, va SPL) c6 thé dc')ng vai trd quan trong trong viéc cay che phan trng
v&i han han (Liu et al., 2016). G&n day, Samarina va ddng tac gia (2020) st dung phwong phap phat hién twong
ddng toan dién (két ho’p di liéu tir thw vién gen va phan tich transcriptome) ho da xac dinh dwoc 45 gen lién
quan dén phan &ng vai lanh va han han & cay che, trong do co 9 gene l&n dau dwoc phat hién va 36 gen da
dwoc cong bd. Str dung qRT-PCR, nhém nghién clru da xac dinh dwgc cac gen GolS1 va GolS3 (galactinol
syntases), RHL41 (zinc finger protein), DREB26 (dehydration response element-binding protein), DHN1, CAUL,
Hydrolase22, BMY5 va bHLH102,.. dwoc didu diéu hoa biéu hién tang & didu kién han.

Do tac déng cla bién déi khi hau nén khi hau & Viét Nam nhitng ndm gan day ngay cang b4t thwong, thé hién
qua céc biéu hién dj thuwdng cla cac yéu td nhiét do, lwgng mwa, muc nwédc bién dang va cac hién twong thoi tiét
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cye doan. Han han xay ra thwdng xuyén hon da tac dong khong nhé dén nganh san xuét che. Vi vay, cong tac
nghién ctru chon tao ra cac gidong che c6 kha nang chiu han tot la rat can thiét. Tuy nhién, cho dén nay, cac
nghién ctu sau vé cac gen lién quan dén kha nang chéng chiu stress vé sinh néi chung va chéng chiu han néi
riéng trén cay ché van con rat it. Nghién ctu nay phan tich biéu hién ctia mét sé gen lién quan dén kha nang chiu
han & 3 dong ché c6 kha n&ng chiu han khac nhau tréng tai Phi Tho.

NGUYEN LIEU VA PHUONG PHAP
Nguyén liéu

Cay che tudi 1 clia ba dong ché (Camellia sinensis): LVC4C1, PHN2C1 va VSHC7C2. Cac cay duoc tao ra bang
phwong phap giam hom tai Vién Khoa hoc ki thuét ndng Iam nghiép mién nui phia Bac. Dong LVC4C1 c6 kha
nang chju han tdt, trong khi dong hai dong ché PHN2C1 va VSHC7C2 cé kha nang chju han & mc trung binh kha.

Phwong phap
Xt ly han

Cay con duoc loai bd sach gia thé & phan ré cay, sau d6 chuy&n vao dung dich PEG 6000 20% (w/v), dung dich
chi gdm PEG 6000 va nwéc cat. Sau khoadng thei gian Oh (d6i chirng), 12h, 24h va 72h tién hanh thu mau 1. Méi
dong ché thu khoang 5-6 14 tlr 03 cay. Mau la dwoc nhing ngay vao N2 1dng, nghién thanh bot min, bao quan
trong td -80°C truéc khi tach chiét RNA.

Tach chiét RNA tdng sé va téng hop cDNA:

RNA tdng sb dwoc tach chiét tir 14 ché theo phuong phap Muoki d& md ta (Muoki et al., 2012). Sau khi tach chiét
RNA tbng sb, cac mau RNA dwoc danh gia cdm quan trén gel Agarose 1% bang phwong phap dién di. B6 tinh
sach va ndng do ctia RNA dwoc kiém tra va danh gia bang may do ndng dd RNA NanoDrop véi ty 1& bwdc séng
A260/280 va A260/230. Cac mau RNA sau dé dwoc x&r Iy béng bd kit Turbo DNA-freeTM dé loai béd DNA. O
buéc tiép theo, phdn ng PCR dwoc thuc hién véi mdi B-tubulin (F- AGGTTCTGGGATGGGTACCT; R-
CACATTGTTAGGGATCCACTCCAC)dé xac nhan DNA da bj cét hoan toan béi enzym DNase. Néu mau RNA
con 1an DNA, IGc nay DNA sé 1a doan khudn va san phdm PCR sau dién di sé& xuét hién vach DNA ¢6 kich thuéc
khoang 2000 bp, néu mau RNA sach DNA thi khéng xuét hién vach DNA nay. Sau d6, RNA tinh sach dwoc st
dung dé phién ma ngwoc nhadm tao ra DNA bb sung (cDNA) bang céach st dung cDNA Reverse Transcription Kit
(Thermo Fisher Scientific).

gRT-PCR:

Méi 6ng phan &ng chiva 5 UL SYBR Green qPCR Mastermix 2X, 0,2 uL mdi mdi loai, 1,0 uL cDNA va bd sung
nwéc dén thé tich 10 pL. Phan &ng real-time PCR dwoc thwe hién theo chu trinh nhiét nhw sau: 95°C-10 phut,
sau dé 40 chu ki gébm 2 bwéc: 95°C-15 gidy, 60°C-30 giay va 72°C-30 giay, cudi cling Ia budc kéo dai & 72°C
trong 10 phat. Mtrc dd biéu hién twong di cia cac gen duoc tinh theo phuong phap 2Me (Livak, Schmittgen, 2001).
MUrc y nghia ctia so sanh mrc d6 biéu hién twong ddi dwoc xac dinh gitka hai nhém gia tri bidu hién & thdi diém
ban dau (Oh) va cac thoi diém xt Iy han bang ham Tukey Test véi dé tin cay 95% véi p < 0,05, phan mém R 4.3.3.

Bang 1. Trinh tw cac méi dwoc str dung trong nghién ciru

TT Tén mai Trinh tw nucleotide (5'-3") Gen dich Kich thwéc

F- TGCTGGCATGTTTGTATTTGAG .
1 GolS3 Galactinol Synthase 3 142
R- TGGTGGGATAGGCTTGTAAAC

F- AACTGCTTGATGCTCCTCTC ) o
2 RHL41 Responsive to high light 41 165
R- AAGGTCTCCTCCTCCCATTA

F- ACACCGATGAGGTGGAGGTA .
3 DHN1 Dehydrin 1 149
R- AATCCTCGAACTTGGGCTCT

F- AGGCTCGACACAGACAATTC .
4 bHLH102 bHLH transcription factor bHLH102 161
R- GACGATGACGACGATGATGAA

F- CCAGAGCCAAACAAAGCAATAC Dehydration response element-binding

5 DREB26 . 151
R- GGGTGGAATAAGAGCCTAACC protein 26

TT Tén moi Trinh tw nucleotide (5'-3") Gen tham khao Kich thwéc
F- GGCGGATCAAGTGTTGGAAGGGAG e .

1 TBP TATA-box binding protein gene 166

R- ACGCTTGGGATTGTATTCGGCATTA
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KET QUA VA THAO LUAN

Tach chiét va kiém tra chat lwong RNA

MAu la clia 3 dong ché & cac diéu kién: dbi ching (khong x( Iy han), x& ly han 12h, 24h va 72h dwoc dung dé
tach chiét RNA tong so. Tach chiét RNA ché theo quy trinh cia Muoki (2012) cho két qua tot, RNA thu dwoc
nguyén ven. Tiép theo, RNA tong s6 dwoc lam sach dé loai bd cac protein, ion mudi va cac tap chat khac, sau dé

xt Iy v&i enzym DNase dé loai bd cac soi DNA mach ddi.Két qua sau do dwoc kiém tra lai bang dién di trén gel
agarose (Hinh 1).
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Hinh 1. Két qua kiém tra ARN téng sé trén gel agarose
Ladder 1kb, m&u ARN cta céc dong ché duoc danh s theo thirtw tir 1 dén 12

Dé khang dinh cac mau RNA tdng sb da dwoc loai bd hoan toan soi DNA mach déi, phan ng PCR dwoc thuc
hién v&i mdi B-tubulin. Gen B-tubulin trong hé gen cé kich thwéc kha Ién, véi nhidu intron cé kich thwéc khac
nhau, nhwng sau qua trinh phién ma, cac intron dwoc loai bd, kich thwéc clia gen nay con khoang 1344bp (Wu et
al., 2016). C&p mdi nhan gen B-tubulin da duoc thiét k& dé& khuyéch dai gen nay véi kich thuéc khodng 2000 bp
khi van con intron (néu soi khuén 1a DNA) va chi dai hon 600bp khi da loai bé intron (néu soi khuén 1a cDNA). Két
qua cho thay, sau khi xt ly v&i enzym DNase, RNA clia cAc mau da sach hoan toan, khéng con 1an DNA (Hinh
2).

D6 tinh sach cia RNA ciing dwoc kiém tra, két qua thu duoc ty 16 A260/280 va OD260/0D230 cla 12 mau 1an
lwgt nam trong khoang 1,8-1,9 va 1,9-2,1 cho thay RNA tong so thu dwoc Ia tinh sach. Nong do RNA tong so &
cac mau nam trong khoang >300-1000 ng/pL, dat yéu cau cho cac thi nghiém tiép theo.

Hinh 2. Két qua kiém tra RNA bang PCR v&i méi B-tubulin
Sén pham PCR duoc dién di trén gel agarose 1%. Ladder 1kb; mdu RNA cda cac dong ché duoc danh sé theo ther tye
ter 1 dén 12; BC-: Béi chimg am (khéng c6 doan khuén); BC+: Béi ching duong (doan khuon la DNA cda giéng ché
tim Nhat Ban)

Panh gia mirc dd biéu hién caa 5 gen dich

Chung t6i lwa chon 05 gen dich lién quan dén kha néng chiu han dwa vao cac két qua nghién cu trwdc day. Sw
bidu hién ting clia cac gen GolS3, RHL41, bHLH102, DHN1 va DREB26 trong phan (rng véi didu kién han da
dwoc bao cao (Samarina et al., 2020). Trong nghién ctru nay, gen CsTBP (TATA-box binding protein gene) dwgc
st dung lam gen tham chiéu. Gen CsTBP da dwoc chirng minh l1a mét trong cac gen tham chiéu c6 sy biéu hién
4n dinh & cac md, cac giai doan phat trién cla |4 va dwdi mot sé diéu kién kich thich & cac gibng ché khac nhau
(Wu et al., 2016).

Hau hét cac gen trong nghién ciru nay déu c6 mirc biéu hién tang & cac dong ché tai cac thoi diém thu mau sau
Xt Iy han so v&i mau doi ching (khong xt Iy han). Gen RHL41 biéu hién manh nhat & dong che LVC4CL, trong
khi dé, gen GolS3 biéu hién manh nhat & dong VSHC7C2 sau 72h x& ly han (Hinh 3).
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Hinh 3. Mrc dd biéu hién ctia 05 gen lién quan dén kha nang chju han & 03 dong ché LVC4C1, PHN2C1 va
VSHC7C2 & céac th&i diém xi Iy han: Oh, 12h, 24h va 72h (1an lwet tir trai sang phai)
Céc chir cai khac nhau biéu hién sw khéc nhau cé y nghia théng ké gidra cac thoi diém xdr ly cia cung 1 gen véi P<0,05

Dé so sanh mirc dd biéu hién manh hay yéu cta cac gen & tirng dong ché va gitra cac dong che, mirc do biéu
hién twong ddi clia cac gen dich & thoi gian xir Iy han Oh (d6i chirng) duwoc dwa vé gia tri la 1. Két qué cho thay,
& dong ché LVC4C1, gen DHN1, GolS3 va RHL41 biéu hién manh nhat sau 72h xt ly (tdng lan luot 1a 5,9; 9,25
va 39,38 Ian), trong khi hai gen bHLH102 va DREB26 biéu hién manh nhét sau 12h xt& ly han (tdng 1an lwot 1a
8,65 va 9,35 1an) (Hinh 4). Twong tw, & dong ché VSHC7C2, 03 gen DHN1, GolS3 va RHL41 biéu hién manh
nhét sau 72h x ly (tang lan lwot 1a 3,93, 28,19 va 12,84 1an), gen DREB26 biéu hién manh nh4t sau 12h x& ly
(tang 3,19 Ian), trai lai, gen bHLH102 biéu hién giam & tit ca cac thdi gian x& ly 12h, 24h va 72h (gidm 1an lwot la
0,53, 0,32 va 0,20 1an).Khéng gibng hai dong ché trén, cac gen lién quan dén chiu han c6 kiéu biéu hién kha khac
& dong PHN2C1. Cu thé, 04 gen RHL41, DHN1, bHLH102 va DREB26 biéu hién manh nhat sau 12h x& Iy han,
gidm dan sau 24h va 72h xt ly, trong khi gen GolS3 chi biéu hién téng sau 24h x( ly (tdng 2,03 I&n).

Galactinol synthase (GolS) déng vai trd quan trong va khong thé thiéu trong cac buéc khdi dau va quan trong
trong viéc hinh thanh con dwéng sinh tdng hop raffinose, c6 chirc nangnhw chét bao vé thdm thdu trong t& bao
thwc vat (Salvi et al., 2020). K&t qua nghién ctru ctia Samarina va ddng tac gia (2020) da xac nhan co ché bao vé
salicylate khoisy tAn cong cua cac gdc hydroxyl qua trung gian galactinol va raffinose la rat quan trong dbi voi
chéng chiuhan va lanh & cay che.

bHLH (Basic helix-loop-helix) la mét trong nhitng ho nhan t6 phién ma quan trong nhét va Ién nhat & thuc vat,
doéng vai trd quan trong trong viéc didu hoa sinh trwdng va phat trién, phan rng véi stress.O’ cay A. thaliana, gen
bHLH102 ma héa cho mét protein tin hiéu va két qua nghién ctu clia Samarina va ddng tac gid (2020) da xac
nhan chirc ndng gen nay la can thiét & cay che.

DHN da dwoc chiing minh la gen downstream cua gen CBFs va dugc didu hoa bidu hién ting trong didu kién
stress han va lanh. Protein dehydrin (DHN) rat quan trong doi v&i on dinh mang va ngan nglra sy két tu protein
(Nguyen Hong Chien, 2016).

Samarina va ddng tac gia (2020) bao céo rang gen GolS3, bHLH102 va DHN1 dwoc cam (ng béi cac kich thich
céng thang va cho thdy méi twong quan tich cwc dang k& véi kha néng chdng chiu ctia cay dbi véi ca stress lanh
va han, tréi lai, RHL41 va DREB26chi duwoc diéu hoa biéu hién ting & didu kién han. Két qua nay phu hop véi
cac két qua trong nghién ctru cla ching t6i khi tht ca 05 gen déu bidu hién ting & didu kién han. O dong ché
LVC4C1, cac gen RHL41, DHN1, bHLH102 va DREB26 biéu hién tang & tit ca cac thdi diém xt Iy han va ting
manh nhét sau 72h, khi so sanh vai hai dong ché PHN2C1 va VSHC7C2.

9
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Hinh 4. Biéu dd so sanh mirc d6 biéu hién twong déi caa 05 gen lién quan dén chju han sau Oh, 12h, 24h
va 72h xtr ly véi PEG6000 & 03 dong che LVC4C1, PHN2C1 va VSHC7C2

DREB26 la mét dai dién cia ho gen AP2/ERF, lam trung gian didu hoa sw phién méa cta cac gen phan &ng véi
stress thdm thau (Parmar et al., 2019). DREB26 thuéc nhém phu A5, ma héa cho cac protein &rc ché (repressor
proteins) dé& ngan can sw biéu hién cta cac yéu t6 phién ma DREB khéac. Diéu nay c6 nghia gen DREB26 c6 thé
ngén chan céac gen bao vé vacac gen dwoc cdm (ng bdi stress khi & didu kién binh thuwong. Trong nghién cru
nay, gen DREB26 biéu hién giam sau 24h va 72h x ly han & ca hai dong ché PHN2C1 va VSHC7C2.

RHL41(lién quan dén zinc-finger protein Zat12), 1a moétdai dién cho mét nhém nhdé gen ¢ phéan (ng véi nhigu
stress moi truong khac nhau. Mét sb tac gia bao céo rang Zat12 hoat ddng nhu mét chét te ché phién ma CBF.
Nghién ctru ctia ching tdi cho thdy mirc do biéu hién ctia RHL41téng Ién manh mé trong thdi gian xt Iy han, cho
thay gen nay c6 thé cé chirc ndng cu thé déi véi phan ting véi stress han & cay che.

Mrc d6 bidu hién twong dbi cha tat ca 05 gen déu ting & dong ché LVC4C1 c6 thé lién quan dén kha nang chiu
han tét hon clGa dong ché nay so véi hai dong ché PHN2C1 va VSHC7C2. Khi phan tich 11 chi tiéu gidi phau cau
tric 14 dé danh gia kha nang chiu han cla cac dong ché, dong LVC4C1 ciing biéu hién kha néng chiu han tbt hon
(gia tri ham thanh vién trung binh dat 0,66) khi so sanh v&i hai dong ché PHN2C1 (0,5) va VSHC7C2 (0,34).

KET LUAN

Mlrc d& bidu hién cta 05 gen lién quan dén kha nang chiu han khac nhau & cling mét dong ché va ciing khac
nhau gitra cac dong ché. Péi véi dong ché LVCAC1, mic dod biéu hién twong déi ctia 05 gen déu ting & tat ca
céac thoi diém x@ ly, trong khi chi c6 2 trong sb 5 gen c6 mirc dd biéu hién twong dbi tdng & tat ca cac thoi didm
xt ly® hai dong che PHN2C1 va VSHC7C2. Ngoai ra, trong ba dong ché nghién ctru, dong LVC4C1 c6 4/5 gen
(RHL41, DHN1, bHLH102 va DREB26) c6 murc do biéu hién twong déi ting manh nhat sau 72h xt ly.Nhirng két
qua nay c6 thé lien quan dén kha nang chiu han cta dong ché LVC4C1 tt hon so v&i hai dong ché PHN2C1 va
VSHC7C2.

L&i cam on: Cong trinh nay dwoc thyc hién véi sw h§ tro kinh phi cta dé’ tai "Nghién ctru chon tao giéng ché
méi va gidi phap ky thuédt canh tac phu hop cho san xuat hang héa tai mét sé vung trong chinh".

TAI LIEU THAM KHAO

Cheruiyot EK, Mumera LM, Ng'etich WK, Hassanali A and Wachira FN (2010). High fertilizer rates increase susceptibility of tea
to water stress. J Plant Nutr, 33, 115-129.

Ridder M (2024). Leading tea exporters worldwide 2023. https://www.statista.com/statistics/264189/main-export-countries-for-
tea-worldwide/

Hu Z, Ban Q, Hao J, Zhu X, Cheng Y, Mao J, Lin M, Xia E, Li Y (2020). Genome-wide characterization of the C-repeat binding
factor (CBF) Gene family involved in the response to abiotic stresses in tea plant (Camellia sinensis). Front Plant Sci, 11:921.

Liu SC, Jin JQ, Ma JQ, Yao MZ, Ma CL, Li CF, et al. (2016). Transcriptomic analysis of tea plant responding to drought stress
and recovery. PLoS ONE 11:e0147306.



HOI NGH| KHOA HOC TOAN QUOC VE CONG NGHE SINH HQC 2024

Livak KJ, Schmittgen TD (2001). Analysis of relative gene expression data using real-time guantitative PCR and the 2-DDCT
method. Methods, 25(4): 402-408.

Muoki RC, Paul A, Kumari A, Singh K, Kumar S (2012). An improved protocol for the isolation of RNA from roots of tea
(Camellia sinensis (L.) O. Kuntze). Mol Biotechnol, 52(1):82-8.

Nguyen Hong Chien (2016). Eucalyptus DREB regulation pathway: control of abiotic stress tolerance, plant development and
wood formation. PhD dissertation. LRSV Research Laboratory in Plant Sciences, Paul Sabatier-Toulouse 1.

Parmar R, Seth R, Singh P, Singh G, Kumar S, and Sharma RK (2019). Transcriptional profiling of contrasting genotypes
revealed key candidates and nucleotide variations for drought dissection in Camellia sinensis (L.) O. Kuntze. Sci Rep, 9, 1-12.

Salvi P, Kamble NU, Majee M (2020). Ectopic over-expression of ABA-responsive Chickpea galactinol synthase (CaGolS) gene
results in improved tolerance to dehydration stress by modulating ROS scavenging. Environ Exp Bot, 171, 103957.

Samarina LS, Bobrovskikh AV, Doroshkov AV, Malyukova LS, Matskiv AO, Rakhmangulov RS, Koninskaya NG, Malyarovskaya
VI, Tong W, Xia E, Manakhova KA, Ryndin AV and Orlov YL (2020). Comparative expression analysis of stress-inducible
candidate genes in response to cold and drought in tea plant [Camellia sinensis (L.) Kuntze]. Front Genet, 11:611283.

Van Ho B, Nanseki T & Chomei Y (2019). Profit efficiency of tea farmers: case study of safe and conventional farms in Northern
Vietnam. Environment, Development and Sustainability, 21, 1695-1713.

Wu 2], Tian C, Jiang Q et al. (2016). Selection of suitable reference genes for gRT-PCR normalization during leaf development
and hormonal stimuli in tea plant (Camellia sinensis). Sci Rep, 6, 19748.

EXPRESSION OF SOME GENES RELATED TO DROUGHT TOLERANCE IN
SOME TEA LINES IN PHU THO

Nguyen Hong Chien™, Luu Ngoc Quyen®, Nguyen Thi Kim Linh®*, Mai Thi Phuong Nga?
"Northern Mountainous Agriculture and Forestry Science Institute

“University of Science and Technology of Hanoi, Vietnam Academy of Science and Technology

SUMMARY

Based on previous results, five genes (GolS3, RHL41, bHLH102, DHN1 and DREB26) related to drought
tolerance were selected to analyze gene expression in three tea lines grown in Phu Tho under artificial drought
conditions. 1-year tea plants of the tea lines LVC4C1, PHN2C1 and VSHC7C2 were treated with the PEG 6000
20% (w/v) solution for Oh (control), 12h, 24h and 72h. After drought treatments, the 4™-5" leaves were collected
to extract the total RNA. The gRT-PCR results showed that all tested genes were significantly upregulated in
response to drought in tea plants. The expression levels of these genes were different in the same tea line and
among three tea lines. In the LVC4CL line, the relative expression levels of 5 genes increased at all treatment
times, while only 2 out of 5 genes had relative expression levels increased at all treatment times in PHN2C1 and
VSHC7C2 lines. In addition, among the three tea lines, LVCAC1 line had 4/5 genes (RHL41, DHN1, bHLH102
and DREB26) with the strongest relative expression level after 72 hours of the drought treatment. These results
may be related to the better drought tolerance of LVC4CL1 line than PHN2C1 and VSHC7C2 lines.

Keywords: Tea plant, drought tolerance, gene expression level, gRT-PCR, transcription factor.
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