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DPAC PIEM TRINH TU NUCEOTIDE CUA CHI THI PHAN TU SSR
TRONG GEN MA HOA SUCROSE SYNTHASE PHAN LAP
TU GIONG CHE TRUNG DU XANH VA TRUNG DU TiM

Hoang Thi Thu Yén", Dwong Thi Hién
Truong Pai hoc khoa hoc - PH Thai Nguyén

TOM TAT

Chi thi SSR (single sequence repeat-SSR) ¢6 ngudn gdc tir cDNA/EST c¢6 uu diém giam chi phi va
thoi gian xdy dung chi thi do cac doan ¢cDNA/EST lién quan truc tiép dén cac gen chirc ning
Trong nghién ctru nay, chung toi tién hanh phén 1ap, xac dinh va phan tich trinh ty nucleotide chi
thi SSR ctia gen ma hda sucrose synthase - enzyme tham gia vao qua trinh tong hop sucrose lam
co s& nghién ctru chi thi phan tir tng dung trong chon tao gidng ché. Motif TTGTT thudc dau
3’UTR (Untranslated region) cua gen ma hoa sucrose synthase duoc lap lai trong hai mau nghién
ctru thudc nhom gian doan boi mot vai base khong thudc cu trc motif, trinh ty motif thu dwoc
twong @ng & ché Trung du xanh va Trung du tim lan lwot 1a: (TTGTT)s GTT (TTGTT)s;
(TTGTT)s GTT (TTGTT)s; (TTGTT)s GTT (TTGTT). So sanh trinh tu motif TTGTT cua gen mi
hoa sucrose synthase véi cac trinh tu da cong b cho thay, mottif TTGTT c6 thé c6 tinh bao tha
trong giéng va tinh da hinh cao giita cac gidng ché phan tich.
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CHARACTERISTICS OF NUCELOTIDE SEQUENCE OF SSR MARKER
IN GENE CODED SUCROSE SYNTHASE
FROM GREEN AND PURPLE TRUNG DU TEA VARIETIES
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ABSTRACT

cDNAVJEST - derived SSR markers (single sequence repeat-SSR) has the advantage of reducing the
cost and time of directing the marker because cDNA/EST fragments are directly related to
functional genes. In this study, we conducted an analysis of the nucleotide sequence of SSR
marker of the gene encoding sucrose synthase - the enzyme involved in sucrose synthesis as a
basis for molecular markers applied in tea breeding. Motif TTGTT belongs to 3 UTR
(untranslated region) of the gene encoding sucrose synthase was repeated in two samples of the
interrupted group by a few bases that are not motif structure, the motif sequence obtained in green
and purple Trung du tea, respectively: (TTGTT) 4 GTT (TTGTT) 4; (TTGTT) 6 GTT (TTGTT) 3;
(TTGTT) 5 GTT (TTGTT). Comparing the TTGTT sequence of the sucrose synthase encoding
gene with the published sequences shows that the TTGTT mottif has a conservative in varieties
and a high polymorphism among the analyzed tea varieties.
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1. Mé dau

SSR (single sequence repeat-SSR) la nhiing
doan trinh ty DNA dugc ldp lai lién tiép voi
nhitg nucleotide motif ngin (1-6 bp), tuy
ting loai ma s luong nucleotide trong mdi
don vi lai co thé thay ddi tir mot dén hang
chuc va sd lugng don vi 1ap lai co thé bién
dong tir 2 dén hang nghin. Trinh tw SSR dugc
xac dinh tr trinh ty DNA genome va
cDNAJEST (EST-Expression Sequence Tag).
Chi thi SSR ¢6 ngudn gbc tir cDNA/EST cb
vu diém giam chi phi va thoi gian xdy dung
chi thi do cac doan cDNA/EST lién quan tryc
tiép dén cac gen chuc ning, vi vay chi thi
SSR phat trién tir ngudn dir liéu nay co ich
hon [1]. Khi so sanh cic doan EST & che véi
cic gen da biét chuc ning tir cac loai khac
cho thdy hau hét cac chi thi SSR-EST lién
quan dén cac qua trinh sinh hoc, thanh phin
cAu tao té bao va chirc nang phan tir cia gen &
ché [1]-[5]. Tuy nhién, mbi lién quan cta cac
chi thi SSR-EST véi cac gen thuyc hién cac
chtrc niang ndy & ché van chua duoc nghién
ctru. Cac nghién cau chi thi SSR & ché trdng
tai Viét Nam con han ché. Nam 2009, Tran
Puc Trung va dong tac gia (dtg) da nghién
chu danh gia sy da dang di truyén 96
gidng/dong ché trdng & Viét Nam bang ky
thuat PCR-SSR [6]. Trong nghién ctru trudc
day, ching t6i da nghién ciru danh gia da
dang hé gen cua 18 giéng ché trdng tai Thai
Nguyén dua vao 14 chi thi SSR va phén tich
trinh tu nucleotide doan SSR mi hoa cho
protein chic ning & mot sé gidng che dya
trén khudn DNA hé gen [7].

Sucrose 1a san phdm chinh ctoa qua trinh
quang hop, ¢6 vai tro bd sung ning luong cho
su sinh truéng va phat trién cia thuc vt ciing
nhu cac sinh vat séng. Sucrose tich lity phan
l6n & cac mo thuce vat, gitp cho thuc vt thich
nghi tdt véi cac diéu kién bat lgi cua méi
truong nhu: han, lanh, man, va cuong d¢ anh
sang manbh,... Sucrose dugc Chuyén hoéa nho
invertase hodc sucrose synthase (EC
2.4.1.13). Trong khi invertase xdc tac qua
trinh thiy phéan sucrose khong thé dao nguoc

thanh cac glucose va fructose, sucrose
synthase xuc tac su phan cat thuan nghich cua
sucrose bang cich st dung uridine
diphosphate (UDP) dé tao ra fructose va UDP
- glucose (UDP-G) [8]. Ham lugng sucrose
trong 14 ché chiém khong qua 1% khdi luong
chat kho va c6 anh huong téi chat luong san
pham ché nhu huong thom, d6 ngay [9]; [10].
O ché, doan SSR cua gen ma héa cho enzyme
tong hop sucrose di dugc nghién ciru boi Ma
va dtg (2010) [2], trinh ty mRNA ma hoa cho
sucrose synthase chira doan SSR da duoc
cong bd trén Genbank véi mi sé6 KF921302
va XM_028214197.

Hién nay, Viét Nam la mot trong 10 quéc gia
dung dau thé giéi vé dién tich va san lugng
ché. Cac gidng ché duogc trong cha yéu la che
Trung du, ché Shan va cac giéng ché mai, co
nhiéu gidng ché duoc nhap ndi tir cic nude
nhu Trung Quéc, Nhit Ban, Sri Lanka...
Gidng ché Trung du gdm Trung du bup xanh
va Trung du bap tim (Trung du xanh va
Trung du tim), tir 1au da duoc coi la khoi thuy
cua cdy ché Viét Nam. Ché Trung du duogc
biét dén c6 vi thom, ngot hau, nhiéu nguoi ua
chudng. Ngoai ra, ché Trung du c6 kha nang
chéng chiu sau bénh ciing nhu chiu han, chiu
rét tot & vu dong, che co gia tri kinh té cao;
kha nang sinh truéng manh, d6 che phu lon,
¢6 thé chéng x6i mon va rira troi, bao vé moi
truong sinh thai. Tuy nhién, do duoc tréng di
nhidu nim, nén ché Trung du dan bi thoai
hoa, ning suit va chat luong thip [9]; [10].
Pi c6 nhidu cong trinh nghién ciru cai tao,
bao ton va phat trién giéng ché Trung du, dic
biét 1a gibng ché Trung du tim duoc cho 1a
ché dic san, quy hiém, c6 kha ning chira
bénh rat cao [11]-[13]. Trén co s& che Trung
du duogc danh gia cam quan dé lai vi ngot hon
s0 Vi cac gidng khac sau khi udng va dé gop
phan tim kiém chi thi phan tir c6 tiém ning
mg dung trong chon tao gidng che, chung toi
tién hanh nghién ctru trinh tuy nucleotide chi
thi SSR cta gen ma hoa sucrose synthase &
che Trung du xanh va che Trung du tim.
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2. Nguyén liéu va phwong phap

2.1. Nguyén liéu

Str dung 14 cua gidng che Tmng du xanh va
Trung du tim dugc cung cap boi TS. Duong
Trung Diing, Trudong Pai hoc Nong Lam, Dai
hoc Thai Nguyén.

2.2. Phuwong phdp

2.2.1. Tdch chiét RNA tong sé va tong hop cDNA
Phuong phap tach chiét RNA tong s6 va tong
hop cDNA du’cyc’thuc hién theo mo ta cua
Hoang Thi Thu Yén va dtg [14].

2.2.2. Ky thudt PCR

Ciap mdi st dung trong ky thuat PCR khuéch
dai doan SSR cua gen ma hé‘a sucrose
synthase dua trén co so dir liéu moi da cong

b6 cua Ma va dtg (2010) [2] (F:
AGTTGGCTGAATCAGTCCCTT; R:
GCTTAAATCACAATTCAAAGC). Ky

thuat PCR duoc thyc hién trong 50 pl thé tich
VGi cac thanh phan: 25 pl master mix
(Qiagen), 2,0 ul mdi F (10 mM), 2,0 ul mdi F
(10 mM), 4 ul cDNA (40 ng/ul); 17 ul H20.
Chu trinh nhiét cua phan ung la: 94°C trong 3
phat, (94°C trong 30 gidy, 48°C trong 45 giay,

1 2

300bp
200bp

A

72°C trong 45 gidy) lap lai 32 chu ky, 72°C
trong 10 phut va luu giit & 4°C. San pham
PCR duoc kiém tra trén gel agarose 2%.

2.2.3. Xac dinh va phan tich trinh ty doan SSR

San phém PCR-SSR tinh sach duogc xac dinh
trén may ABI PRISM® 3100 Avant Genetic
Anlalyzer (Applied Biosystems). Két qua
trinh ty gen dugc phan tich, so sanh béng
phin mém sinh hoc chuyén dung (BLAST,
Bioedit).

3. Két qua va thao luin

3.1. Khuéch dai doan SSR ciia gen ma hda
sucrose synthase ¢ ché Trung du xanh va
Trung du tim

Motif Iap TTGTT cua doan SSR thudc dau 3’
UTR (untranslated region - UTR) cta gen ma
hoa sucrose synthase duogc khuéch dai sir
dung khuén cDNA tir RNA tong s6 mau cheé
Trung Du xanh va Trung Du tim véi cap moi
dya trén trinh tu di cong bd (KF921302,
XM_028214197) [2]. San pham cuta phan tng
PCR duoc dién di kiém tra trén gel agarose
2%, két qué thu dugc thé hién trén hinh 1A.

250 bp——

Hinh 1. Hinh anh dién di két qua PCR khuéch dai doan SSR cua gen ma héa sucrose synthase tir ché
Trung Du xanh va Trung Du tim
A - Hinh anh dién di két qua PCR khuéch dai doan SSR ciia gen md hoa sucrose synthase (M: Marker DNA
100bp (Thermo Scientific); 1 san pham PCR khuéch dai doan SSR tir mau ché Trung du tim 2: sin phim
PCR khuéch dai doan SSR tir mdu ché Trung du xanh. B - Hinh anh kiém tra tinh sach san phdm PCR
khuéch dai doan SSR ciia gen md hoa sucrose synthase (M: Marker DNA 1 kb (Thermo Scientific); 1.1; 1.2
va 2: san pham PCR twong img ¢ giong ché Trung Du tim va Trung du xanh

Két qua ¢ hinh 1A cho thdy, san pham PCR doan SSR cua gen ma hoa sucrose synthase thu duoc
& ca 2 mau nghién ciru déu c6 kich thudc khoang ~300 bp, kich thudce nay phi hop theo tinh toan
ly thuyét va twong tu voi nghién ctru dd cong bd trude day, khoang 260-275 bp (KF921302,
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XM_028214197) [2]. San pham PCR tir ché Trung du xanh thu dugc mét bang dic hiéu, trong
khi san phan PCR tir mau ché Trung du tim c6 2 bang DNA. Chung t6i, ky hiéu doan SSR ma
hoa sucrose synthase tir ché Trung Du xanh la Sucl_xanh; con doan SSR tir ché Trung Du tim
tuong ung la Sucl_tim va Suc2_tim. Tiép theo, san pham PCR duoc tinh sach phuc vu myc dich
xac dinh va phan tich trinh ty, két qua tinh sach dwoc thé hién trén hinh 1B.

II CCT I I I I I' GTT

I ccT 5 5 T GTT

Hinh 2. Motif lgp (TTGTT) cua Sucl xanh (1) va ciia dogn Sucl_tim (I1) va Suc2_tim (I11)

10 20 30 40 50 &0 70
P I I P ETTT FRTTS FPresy ey AN IRy I PR Py P (NI IR
TGTTTTICTITCCTTCTCCTTTETTITITC! TTITGITTTGTTTCGTTIIGTTIGTTTTGTTTIGTTTTGTTGCCCTCTTRAR
TGTTTTTCTITCCTTCTCCTTTETTTTGTTTTGTTTTGTT TTGTTGCCCTCTTAR
TETTTTTCTTTCCTTCTCCTIPTGTTTTETTTTGTTTTGTT ———————————— TTGTTTTGTTTTGTTGCCCTCTTAA

TGETTTTICTITCCTITCTCCTITETIITGITTTGTTITGITIIGITTIGTTGTTTTIGITTIC: TTTTGTIGCCCTCTITAR
TGTTTTICTITCCTITCTCC TTGTTGITITGTTTTGTTTTCTIGCCCTCTTAR
TGETTTTICTITCCTITCTCCTITETIITGITTTGTTITGITIIGITTIGTTGTTTTIGITTIC: TTTTGTIGCCCTCTITAR
TETTTTICTITCCTTCTCCTTTETTITITC! TTITGTTTTGTT————— TTGTTGITITGTTTTGTTTTCTIGCCCTCTTAR
TETTTTICTITCCTITCTCCTITET T I TG T TTTGTTITGIT——GTITTTGTT———TIGTITTTGTTTTGTIGCCCTICTTAR

Suecl_Xanh

Hinh 3. Su sai khac trinh tu nucleotide dogn SSR cua gen ma hda sucrose synthase giza mau nghién citu
va cac trinh ty da cong bo, phan trinh tw nén xam la trinh ty motif TTGTT

3.2. Xac dinh trinh tw nucleotide dogn SSR
cua gen ma hoéa sucrose synthase ¢ ché
Trung du xanh va Trung du tim

Tir két qua xac dinh trinh ty tryc tiép doan
SSR cua san pham PCR, chang t6i sir dung
phan mém Blast dé nhan dién va BioEdit dé
thu nhan doan trinh ty SSR ma héa sucrose
synthase tir 2 mau ché nghién ciu. Két qua
cho thdy, doan Sucl_xanh va Suc2_tim co
Kich thude 196 bp, doan Sucl tim c6 kich
thudc 201 bp. Su khac biét vé kich thudc giira
cac doan SSR thu duoc tir 2 mau ché nghién
ctu la do sy khac biét doan trinh tu lap lai
TTGTT. Motif TTGTT cua gen ma héa sucrose
synthase duoc lap lai trong hai mau nghién ciu
thuoc nhom gian doan bdi mot vai base khong
thudc cau tric motif, doan Sucl_xanh c6 motif
lap 6 la (TTGTT)s GTT (TTGTT)a; motif lap ¢
doan Sucl tim va Suc2_tim lian luot la:
(TTGTT)s GTT (TTGTT)s; (TTGTT)s GTT
(TTGTT)s (Hinh 2).

3.3. Phan tich trinh tw nucleotide doan SSR
mé& hoa sucrose synthase ¢ ché Trung du
xanh va Trung du tim

Dé chi ra sy sai khéc trinh tu nucleotide doan
SSR giita cac mau nghién ctru véi cac trinh tu
d3 cong bd [2], chiing t6i da tién hanh so sanh

trinh ty motif 1ap TTGTT cua doan SSR ma
hoa sucrose synthase tir 2 mau ché nghién cau
Vi cac trinh tu da cong bd bang cach sir dung
phan mém sinh hoc phan tir BioEdit. Két qua
so sanh dugc thé hién & hinh 3.

Két qua tir hinh 3 cho thdy, su khéac nhau vé
motif TTGTT lap lai gitta cac mau ché phén
tich, cac vung trinh tu hai bén motif lap
khong c6 sy sai khdc. So sanh motif Iap
TTGTT caa mau ché nghién cau véi cac mau
ché da cdng bé cho thay, motif ton tai ¢ ca hai
dang, lap lai gian doan va lién tuc. Motif
TTGTT dugc lip lai lién tuc & mau ché
TRI777 — giéng che c6 ngudn géc tir ché shan
(Suc_TRI7770 va ché Bat tién (Suc_battien)
mot gidng nhap ndi tir Trung Qudc, twong
ttng 1a (TTGTT)s va (TTGTT)7. Hai mau che
nghién ciru va tat ca cac mau che Viét Nam
da cong bd déu co motif TTGTT bi gian doan
bai nucleotide GTT, cheé Trung du xanh dong
17 va Sucl_tim: (TTGTT)s(GTT)(TTGTT)s,
che Trung du xanh dong 18 va Suc2_tim:
(TTGTT)sGTT(TTGTT)s, Sucl_xanh:
(TTGTT)4(GTT)(TTGTT)s Motif TTGTT &
mau cheé cua Trung Qudc cong b trén
Genbank (GE651667) la:
(TTGTT), TCGTT(TTGTT):GTT(TTGTT)s.
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Tuy nhién, & vj tri nucleotide 42, 2 mau ché
Viét Nam c¢6 cau trac motif 1ap lai tuong tu
déu 1a T thay thé C c6 trong trinh ty doan
SSR duoc cong b (GE651667). Nhu vay,
motif 1ap lai TTGTT thudc vung 3’ UTR cua
gen ma hoa sucrose synthase cé tinh da hinh
giita cac giong che phan tich, nhung c6 thé co
su bao thu trong cung mét giéng. Bé xac dinh
motif TTGTT Iap lai c6 anh huong dén qua
trinh biéu hién gen ma héa sucrose synthase
nhu thé nao va co anh huong dén ham lugng
sucrose hay khéng rd rang can c6 nhiing
nghién ciru bo sung khac.

4. Két luan

Trinh ty doan SSR cuia gen ma hoa sucrose
synthase tir ché Trung du xanh va Trung du
tim c6 cac vung trinh tu hai bén bao thi va ¢o
motif 1ap thuoc dang gian doan béi nucleotide
GTT khong thudoc cau trac motif. Mottif
TTGTT cua gen ma héa sucrose synthase cé
thé ¢ tinh bao thu trong giéng va tinh da hinh
cao gitra c4c gidng ché nghién cau.
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