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NGHIEN CUU CHI THI PHAN TU SSR
TU CHE TRONG TAI TINH THAI NGUYEN

Hoang Thi Thu Yén'*, Dwong Thi Nhung',
Ha Thi Thanh Hoan', Lé Bic Viét?, Nguyén Huy Hoang’

lTrlr(‘mg DPai hoc khoa hoc, Pai hoc Thai Nguyén
*Vién Nghién cttu hé gen, Vién Han 1am Khoa hoc va Céng nghé Viét Nam

TOM TAT: Chi thi phan tir SSR (single sequence repeat) dugc (ng dung phé b1en trong chon
glong, 1ap ban dd cac gen co ich, xdy dung ban d6 di truyén, nghién ctru di truyén lién két va di
truyén quan thé. Trong nghién ctru ndy, ching t6i phan tich dac diém kich thudc mot s doan SSR
va danh gia sy da dang genome 18 giéng/dong che thu thap tai dia diém: xa Tan Cuong, Cong ty
ché Séng Cau va xa Minh Lap (Dong Hy), Thai Nguyén. Két qua khuéch dai san phdm PCR-SSR
v6i 14 cap moi dic hiu tir cac mau ché nghién ctru déu chi ra sy da dang trinh ty ldp lai cua doan
SSR va da dang cac phan doan DNA dugc khuéch dai. St dung phan mém NTSYS version 2.1
phén tich sy da dang cac phan doan DNA duogc khuéch dai béng ky thudt PCR-SSR, cac
gidng/dong ché nghién ciru duge chia thanh 2 nhém chinh va c6 hé sé di truyén sai khac 1a 0,4 (1-
0,6). Dong thoi, trinh ty nucleotide cua chi thi SSR lién quan dén gen mi héa glyoxalase va
sucrose 6-phosphatephosphatase duge xac dinh va phén tich lam co s¢ nghién ctru chi thi phén tu
ung dung trong chon tao giong che. Két qua phan tich trinh tu nucleotide cho thiy su khac nhau vé
motif lip lai gitta cac mAu ché nghién ctru va trinh tu da cong bo.

Tie khoa: Camellia sinensis, da dang di truyen, glyoxalase, microsatellite, SSR, sucrose 6-

phosphatephosphatase.

MO PAU

Che 1a thir nudce uéng tu nhién c6 tur 1au doi,
duoc tiéu thy rong rai, dugc tréng chu yéu O cac
nuéc nhiét d6i cua chau A, chau Phi va chau
My La tinh. Theo Wight (1959), chi che,
Camellia, c6 3 loai, d6 1a ché Trung Qudc
(Camellia sinensis-China), An Do (Camellia
assamica-Assam) va loai trung gian gitra ché
Trung Quéc va An Do (Camellia assamica
lasiocalyx-Campod). Ba loai ch¢ nay la ngudn
gbc cho hau hét cac loai ché trong & cac nude
trén thé gioi hién nay (Wight, 1959). Thong ké
cua Min et al. (2007) c6 khoang 120 loai ché
dugc trong & cac nude chau A, Trung Qudc co
toi 97 loai, trong d6 che Camellia sinensis (L)
O. Kuntze dugc phan thanh 4 tht khac nhau, do
la tha ché Camellia sinensis var. sinensis, C.
sinensis var pubilimba, C. sinensis var assamica
va C. sinensis var dehungensis (Min et al.,
2007). Pic diém vé gidng va chu ky séng cia
ché phirc tap tao nén mot s6 han ché cho chon
tao va cai tién giéng theo phuong phap truyén
thdng. Viéc phan biét giita cac thir ché China,
Assmam va Compod gip khé khin do tinh chét
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khong dong nhét ciia che (Visser, 1996). Do do,
cac chi thi phan tir & mirc 460 DNA dugc cac nha
khoa hoc quan tam su dung dé phat hién céac
bién d6i vé mat di truyén.

Trén thé giéi di c6 nhiéu nghién ctru da
dang cay cheé ¢ muc do phan tir. Genome che da
dugc nghién ctru bing cach st dung cac chi thi
phan tr nhu chi thi DNA da hinh duoc khuéch
ngdu nhién (RAPD-Random  Amplified
Polymorphic DNA) (Li et al., 2005; Lin et al.,
2005; Wachira et al.,, 2001); chi thi da hinh
chidu dai cdc doan DNA dugc khuéch dai
(AFLP, Amplified  Fragment  Lenght
Polymorphism) (Ji et al., 2009; Mishra et al.,
2009; Wachira et al., 2001); chi thi da hinh
chidu dai cac doan cit giéi han (Restriction
fragment length  polymorphism, RFLP)
(Matsumoto et al., 1994); chi thi dya vao doan
DNA l3p lai don gian (single sequence repeat-
SSR) (Ma et al.,, 2010; Sahu et al., 2012;
Sharma et al., 2009; Taniguchi et al., 2012;
Zhao et al., 2007). Trong d6, SSR la nhiing
doan trinh ty DNA dugc lap lai lién tiép Vol
nhitng nucleotide motif ngan (1-6 bp). Tuy
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nhién, tiy timg loai ma sé lugng nucleotide
trong mdi don vi lai co thé thay ddi tir mot dén
hang chuc va ) luong don vi ldp lai c6 thé bién
dong tir 2 dén hang nghin lan. SSR xuit hién
phé bién trong hé genome cuia sinh vat nhin
chudn va sy da hinh cua ching dwoc khao sat
bang phuong phap PCR (Lagercrantz et al.,
1993). Trinh tuy SSR dugc xac dinh tr trinh tu
DNA genome va ¢cDNA/EST (EST-Expression
Sequence Tag). Chi thi SSR ¢6 ngudn goc tu
cDNA/EST ¢6 wu diém giam chi phi va thoi
gian xay dung chi thi do cac doan cDNA/EST
lién quan truc tiép dén cic gen chirc ning, vi
vdy, chi thi SSR phat trién tir ngudn dit liéu nay
c6 ich hon (Sahu et al., 2012). Parida et al.
(2006) da xac dinh va mé ta cac motif 1ap tur cac
gen don ban & cac ciy ngii coc (lta, laa mi, ngd,
laa mién, lua mach) va Arabidopsis. Chi thi
SSR bat nguodn tir cac gen don ban nay dugc
mong doi ¢ tinh chit dic trung cao khi chung
thudc cac vung bao thu ctia genome (Parida et
al., 20006).

Pén nay, chi thi phan t&¢ SSR dugc mo ta
v6i nhiéu dic tinh nhu do da dang cao, phan bd
rong trong genome, di truyén theo quy lut
Mendel. Véi cac dic diém nay, SSR tré thanh
chi thi di truyén duoc quan tim nhét trong chon
gidng va con duoc tmg dung dé 1ap ban do cac
gen c6 ich, xay dung ban dd di truyén, nghién
ciru di truyén lién két va di truyén quan thé
(Goldstein et al., 1995; Gonzalo et al., 2005;
Wight, 1959; Wu et al., 1993). Vi nhiéu wu
diém, chi thi SSR dugc wa chudng nhit trong
nghién citu danh sy da dang genome ciing nhu
phén tich sy da hinh ctia cac gen chic ning &
ché. Pén nay c6 rat it chi thi SSR duoc phat
trién dwa vao trinh ty tr DNA genome ché
(Freeman et al., 2004; Hung et al., 2007). Chi
thi SSR dugc xac dinh chi yéu tap trung vio
trinh ty EST cta cac gen don ban (Ma et al,
2010; Sahu et al. 2012; Sharma et al., 2009;
Taniguchi et al., 2012; Zhao et al., 2007). Khi
so sanh cac doan EST & ché véi cac gen di biét
chirc ning tir cac loai khac cho thiy hau hét cac
chi thi SSR-EST lién quan dén cic qua trinh
sinh hoc, thanh phﬁn cAu tao té bao va chirc
nang phan tir cia gen & ché. Tuy nhién, mdi lién
quan cua céc chi thi SSR-EST véi cac gen thuc
hién cac chic ning ndy & ché van chua duoc

nghién ctru.

Viét Nam 1a nude co lich sir trong ché lau
doi. Cho dén nay, ché da dugc trong ¢ khip 34
tinh, thanh. Viét Nam dtng thir 5 trén thé gioi
vé san xuidt va xuit khiu ché (Luong Vin
Vugng va nnk., 2013). Theo Db Vian Ngoc
(2000), san xuat che gilr vai tro quan trong trong
CO cau san xuat nong nghiép, san pham che 1a
mit hang xuit khiu quan trong. O Viét Nam
loai ché c¢6 4 loai: ché Trung Qudc 14 nho &
ving Lang Son, bup nho xanh tim d6 ning suét
thép; ché Trung Qudc 1a to dién hinh la ché
trung du 14 to & Phu Tho, Tuyén Quang, Yén
Bai, Thai Nguyén; ché Shan (ché tuyét) & Ha
Giang, Nghia Lo (Sudi Giang), Moc Chéu, Lam
Déng, Tam Duong; ché An D6 1a ché Assamica
& Phu H, Pleiku, Lam Pdng. Cac gidng cheé
dugc trong ¢ Viét Nam co thé duge chon loc
dua trén cac ddc diém hinh thai, phuong phap
lai tao, gay dot bién bang burc xa, héa chat va
phuong phédp nhan giéng vo tinh bang cich
ghép, gidm canh. Bén canh d6, c6 nhiéu giéng
ché duoc nhdp ndi tor cac nuéc nhu Trung
Quéc, Nhat Ban.

Céc cong trinh nghién ciru vé ciy ché chu
yéu di sau nghién cuu dac tinh hod sinh, dac
diém hinh thai, giai phau 14, thén, dac diém sinh
truong, phat trién, nang sudt, chit lugng va
chon tao giéng ché bing phwong phap truyén
thong (Hoang Van Chung, 2012; Luong Vin
Vuong va nnk., 2013). Viéc ung dung cac ki
thuat sinh hoc phén tir vao danh gia hé gen cua
cdy ché trong chon tao giéng 1a mot vin dé mai.
Nguyén Minh Hung va nnk. (2004) da st dung
ky thuat RAPD dé nghién ctru tinh da hinh cia
mot sb dong ché dot bién. Nguyén Thi Thu
Huong va nnk. (2010) da st dung k¥ thuét nay
dé phan tich sy da dang trinh tu genome & cac
dong ché Shan. Mot s6 gidng ché trong ¢ xa
Tan Cuong, viing ché dic san ndi tiéng cua Thai
Nguyén ciing dugc phan tich bang ky thuat
RAPD béi Hoang Thi Thu Yén va nnk. (2012).
Nghién ctru ctia Tran Pirc Trung (2009) da danh
gid sy da dang di truyén 96 gidng/dong ché
trdng & Viét Nam bang k§ thuat PCR-SSR.

Chat lugng san pham ché dugc danh gia chi
yéu dua trén co s& nghién ctru thanh phan hoa
hoc ¢ trong ché. Trong d6, ham lugng sucrose
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trong 14 cheé c6 anh huong téi huong thom, do
ngdy cua san phim ( P& Ngoc Quy, 2003);
glyoxalase dong vai trd quan trong nhu mot chat
chéng ung thu (Scheckhuber et al, 2010;
Valeriu et al., 2006). Véi muc dich tim kiém chi
thi phan tir ¢6 tiém ning (mg dung trong chon
gidng che, chung t6i tién hanh phan tich chi thi
SSR & mét sb giong/dong ché trong & cac

dia phuong cta Thai Nguyén va nghién cuu
trinh ty nucleotide chi thi SSR lién quan dén
gen ma hdéa glyoxalase va gucrose 6-

Bdng 1. Cac mau che nghién ctru

phosphatephosphatase tham gia téng hop
sucrose.

VAT LIEU VA PHUONG PHAP NGHIEN CUU

St dung 14 ciia mot sé giéng/dong ché duoc
thu thap tai cong ty ché Séng Cau (M1-M16),
xd Minh Lap (M17) thudc huyén Pong Hy, va
xa Tan Cuong (M18), Thai Nguyén. Thong tin
vé cac mau ché nghién ciru dwoc chira ¢
bang 1.

hlfgl Tén gidng Nguén gbc hIi<é}; Tén gidng Ngudn gbe
M1 Keo Am Tich Trung Quoc M10 Nhat La Tron Nhat Ban
M2  Shan Viét Nam M11 Nhat La Dai Nhat Ban
M3 Kim Tuyén Trung Quoc M12 PHS Giong lai (Tri777-Kim Tuyen)
M4  Phé Tho 10 Viét Nam MI3  PHI0 Giong lai (Trung Quoc va
) Viét Nam)
M5 Long Van Trung Quoc M14 Bat Tién Trung Quéc
A A £ Giong lai (Pai Bach Tra-Trung
M6  Phuc Van Tién Trlrmg Quoc Ml15 LDP1 Quéc va PHI - An D)
Giong lai (Pai Bach
M7 LDP2 Tra-Trung Quoc va M16  Trung Du (dong 1)  Viét Nam
PH1- An Do)
M8 Hung Binh Bach Trung Quoc M17 Trung Du(dong2)  Viét Nam
M9  Tri777 Viét Nam M18 Trung Du(dong3) Viét Nam
Bang 2. Thong tin vé cip mdi sir dung trong nghién ciru
S R . . Tuong dong Tai licu
T Eﬁ)‘: Trinh tw mdi (5'-3') Kiﬂ‘ Sé};"c Motiflip  héprotein  tham
T i Arabidopsis khao
F: GGGAATTTCAGACAGACAC
I YSI7 R CCGTTCAGTGTAGTAGATCG 160-200 bp (TCas At3g22110
F: GGGGATAGTACAAACACACAAC
2 Y827 R GCTCCTCTTTCTTCACCACTT 80-110 bp (GA), At1g05010 Sharma
F: GTCCCCATTGCTCTTAGTTT
3 YS28 L GACAATCATTGCCACCACAT 170-200bp  (TG)1; (GA)s3 At4g00165 (gt)glé)
F: GCCAAAATTCCATCTAGGG
4 Y3 A AT aace 160-200bp  (TTC)is(GA)ip  At4g25890
YS52 F: GAACCAACCCAGTCTATACTCC Khéng cé trinh
5 R: AGCACACGCCATCCAATC 90-120 bp (GA)a tr trong déng
YTS F: AACACCATAAGCTCATCTAC
6 46 R ACTCCATTCACCGCTACTAT 95-120 bp (AG)n2 AtlgGI5380 o o1
YTS F: AGTTGGCTGAATCAGTCCCTT 2010
7 64 R GCTTAAATCACAATTCAAAGC 260 -275bp  (TTGTT)s At5g20830 (2019)
F: GTCAAGACGCCCACTACAGT Khong c6 trinh ty
8 YS73 R GACTGTGTAACCTGCCAAGAC 150-220 bp (TAA), mfng dong Shatmm
F: CACCGCTTGACTAAAATGG Khéng c6 trinh ty
9 YS78 R. AAACTATCAACCGTATGGGC 130-170 bp (TTO)3 tufng déng (%319')
F: GAGGATTTGGGTTTGTGAAC
10 Y883 L T CTOTGGCATOACE 250-600 bp (TGG), Atdg13850
YTS F: TCACCACCTTCCCTTGATAG Khéng co trinhtw ~ Ma et al.
1T 9¢"  R:GCATTGGCAATATGAACATG 230-245 bp (AAAT)s trong ddng (2010)
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YTS F: AGTGAATATCCGTGGACAGC

12 104 R: ATGATAGCAAATCTCCAAAC 285-300 bp (TO)yo At1g02130
YTS F: TGCAGAAATGGCGTCGAGTA

13 110 R CTTGGAAAGGAACAGGCGTA 200-210 bp (AG)y At1g22460
YTS F: CACAAATAATCCACTCTTCC

14 119 R ACTATGATCGTAACGCACAG 400-410 bp (AG)yp At231090

Hoa chit duogc st dung trong nghién ctru
dugc cung cip boi cac hing tén tudi: Thermo
scientific, Qiagen. Mdi dugc dit tir hing alpha
DNA (bang 2).

Tdach chiét DNA téng sé: DNA tong sd
duoc tach chiét theo kit GeneJET™ Plant DNA
Genomic Purification Mini (Thermo scientific).

Ky thudt PCR-SSR: Duya trén co so cac dit
lieu mdi SSR di cong bd béi Sharma et al.
(2009), Ma et al. (2010), chung t6i thye hién k§
thuat PCR-SSR véi 14 cap mdi st dung khuon 1a
DNA hé gen cia 18 gidng/dong ché nghién ctru
(bang 2). Phan ung dugc thuc hién trong 12,5 pl
thé tich voi cac thanh phan: 6,25u] master mix
(Qiagen), 0,5 ul moi F (10mM), 0,5 ul moi F
(10mM), 1 pl DNA (40 ng/ul); 4,25 ul HyO.
Chu trinh nhiét cta phan tng la: 94°C trong 3
phut, (94°C trong 1 phut, 54-56°C trong 45 gidy,
72°C trong 45 gidy) lap lai 32 chu ky, 72°C trong
10 phut va luu gitr 6 4°C.

Dién di DNA trén gel polyacrylamide: San
phim PCR-SSR duoc dién di trén gel
polyacrylamide 8% (2,4 ml TBE 5x, 3,2ml
acrylamide, 200 ul APS, 18 pl Tedmed va 6,4
ml H,0), nhudém gel trong ethidium bromide va
chup anh bang Gel Doc (Pharmacia Amersham
Biotech).

Phan tich sé li¢u: Dya vao hinh anh dién di
san phém PCR-SSR, su xuét hién cac bang dién
di duoc ude lugng kich thudc dya vao marker
chuén va théng ké cac bang dién di voi timg
mdi & ting mau nghién ctru. Su xudt hién hay
khong XuAt hién cac bang dién di dugce tap hop
dé phan tich sé liéu theo nguyén tic: sb 1- Xuat
hién phan doan DNA va so 0- khong xuét hién
phan doan DNA. Cac s lidu nay dugc xir ly
trén may tinh theo chuong trinh NTSYSpc
version pc 2.1 (Applied Biostatistics) dé xac
dinh quan hé di truyén cua cac giéng/dong che.

Xdc dinh va phin tich trinh tw mjt s0
doan SSR: San pham PCR -SSR dugc tinh sach

va xac dinh trinh ty tryc tiép trén miy ABI
PRISM® 3100 Avant Genetic Anlalyzer
(Applied Biosystems). Két qua trinh tu gen
dugc phan tich, so sanh b?mg ph.':fm mém sinh
hoc chuyén dung (Sequence Scaner, BLAST,
Bioedit).

KET QUA VA THAO LUAN

Phén tich chi thi SSR & ciac miu ché nghién
ciru bang ky thuat PCR-SSR

Zhao et al. (2008) lan dau tién xac dinh
dugc 24 chi thi SSR tr 2119 EST ¢ che.
Sharma et al. (2009) da théng ké c6 2181 doan
EST tur co sé dit liéu NCBI cay che, trong d6 co
1223 gen c6 trinh tu SSR tir 2-34 nucleotide.
Trong 109 gen phan tich nghién cou c6 chua
120 SSR duoc xac dinh, 61 SSR thudc loai lap
lai 2 nucleotide (50,8%), 37 lap 3 nucleotide
(30,8%), 8 lap lai 4 nucleotide (6,67%), 9 lap 5
nucleotide (7,5%) va 5 ldp lai 6 nucleotide
(4,16%). Theo thng ké ciia Ma et al. (2010), &
ché c6 6899 doan EST duoc cong b trén ngin
hang gen va c6 thém 74 chi thi SSR-EST mai
dugc nghién ciru thyc nghiém. Sahu et al.
(2012) thong ké duoc 12852 doan EST & che,
theo tinh toan 1y thuyét c6 1636 doan EST chira
2371 SSR. Nhém nghién ctru nay cho rang loai
trinh tw SSR 1ap 1 nucleotide 13 phd bién nhét
(65,9%), tiép theo 1a ldp 2 nucleotide (24,6%),
lap 3 nucleotide (7,8%), 1ap 4 nucleotide (0,8),
lap 5 nucleotide va 6 nucleotide (0,8). Bing
phuong phéap lap thu vién cDNA tir che Nhat
Ban, Taniguchi et al. (2012) da nghién ciru
dugc 17.458 EST co trong 5,262 don gen, trong
do6 1,835 gen co6 chtra motif 1ap SSR.

Nghién ctru ctia chiing t6i thu dugc khi dién
di san phim PCR-SSR cua 14 cip modi véi 18
gidng/dong ché nghién ctru chi ra sy da dang
cac alen. Két qua dién di san pham PCR-SSR &
2 mdi dic trung nhat duge thé hién trén hinh 1,
hinh 2. Véi chi thi SSR mdi YTS46, san phém
PCR-SSR du kién c6 kich thudc khoang 80-110
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bp (Ma et al., 2010). Két qua ¢ hinh 1 cho thiy
san phdm PCR-SSR cua 18 giéng/dong ché
nghién ctru c6 kich thuéce gidng nhu tinh toan Iy
thuyét. Trong nghién ctru ciia ching toi, cac
phan doan DNA xuit hién dao dong trong
khoang 100-150 bp. Trong d6, phan doan DNA
¢6 kich thuéc 100 bp chi xudt hién & mau M1
ma khong xuét hién ¢ tat ca cadc mau con lai.
Phan doan DNA c6 kich thuéc khoang 120 bp
xudt hién & 6 mau d6 1a M2, M11, M12, M13,
M15 va M17. O vj tri phén doan DNA c6 kich
thudc khoang 110 bp xuét hién & cic miu M5,

Bp M ML M2 M3 M4 M3 ME M7 ME MS

500~ B

200 —

M10; con lai cac mau khac khong thiy xuét
hién. O 4 mau M3, M7, M8 va M9 xuat hi¢n
hai phan doan DNA c6 kich thudc tuong tng
khoang 130 bp va 150 bp. Mau M16 xuit hién
hai phan doan DNA c6 kich thudc tuong ting
khoang 120 bp va 130 bp. O 4 miu M4, M6,
M14 va MI18 ciing xuat hién hai phan doan
DNA vai kich thudc tuong trng khoang 110 bp
va 130 bp. Nhu vay, giita cac gidng/dong ché
nghién ctru ¢6 sy da dang alen va két qua nay
phu hop v&i cong trinh nghién ctru da cong bd
(Ma et al., 2010; Sharma et al., 2009).

M MI10 Mii #MI2 MIS M14 MIS M16 MI7 Mi8

Hinh I. Hinh anh dién di san pham PCR-SSR clia 18 mu che voi modi YTS46
M: Marker 100 bp; 1-18 (M1-M18) thtr ty mau nghién ctru theo bang 1

Bp M M1 M2 M3 M4 MI ME M7 M8 M& M MIO MII MiZ M13 M14 MI15 M1é MI17 MI3

Hinh 2. Hinh anh di¢n di san pham PCR-SSR cta 18 mau ch¢ v6i mdi YTS64
M: Marker 100 bp; M1-M18: thtr tu mau nghién ctru theo bang 1

Theo két qua dd cong bd cia Ma et al.
(2010), cip moi YTS64 (mi s6 GE651667)
khuéch dai doan gen c6 kich thuéc dao dong
trong khoang 260-275 bp. Ké qua thé hién
trong hinh 2 cho thdy, san phdm nhan gen voi
moi YTS64 xuét hién cac phan doan DNA voéi
kich thudc dao dong tir 240-275 bp va dao dong
tir 1-2 phan doan. Nhu viy, mdi YTS64 c6 tat
ca cac vi tri bang xuét hién déu da hinh. DPac

72

biét, hai miu M9 va M13 xuét hién hai bang co
kich thudc tuong g 1a 240 bp va 260 bp; Mau
M15 va M16 ciing xuit hién hai biang nhung
kich thudc tuong iing khoang 260 bp va 270 bp.
O vi tri phan doan DNA c¢6 kich thudc 265 bp
xuit hién duy nhit & miu M17 con cic miu
khac thi khong xuét hién. Mau M18 (ché trung
du-Tan Cuong) xuat hién bang & vi tri kich
thuéc cao nhit 1a 275 bp con cac mau con lai
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khong xudt hién. Tiép theo 14 & vi tri c6 kich
thudce 27Q bp, §6 mau xuat hién cac phan doan
DNA nhi€u nhat (v&i 12/18 mau nghién curu).

Theo nghién clru cia chung toi, cap modi
YTS110 thu dugc cac phan doan DNA c¢6 kich
thuéc dao dong tu 285- 310 bp, trong khi
nghién ctru ciia Ma et al. (2010) cho két qua
doan SSR khoang 200 -210 bp. DPiéu nay cho
thdy, c6 thé chi thi thi YTS110 c6 su sai khac
nhau vé motif 1ap lai AG va c6 su da hinh cao.
Két qua dién di san pham PCR-SSR ciia 11/14
mau con lai cling thé hién tinh da hinh ro rét va
tuong tu v6i két qua nghién ctru cia Sharma et
al. (2009) va Ma et al. (2010).

Mobi quan hé di truyén gitra cac dong che dua
trén phan tich PCR-SSR

Tir két qua phan tich k¥ thuat PCR-SSR véi
14 cip mdi thong ké dugc tong sb 69 phan doan
DNA nhén ban tir 18 mau ché nghién ciru, trong
d6 co 68 phan doan cho tinh da hinh (chiém
98,51%) va khong da hinh la 1 phan doan
(chiém 1,49%). Kich thuéc cic phan doan
DNA dugc nhan ban trong khoang tir 80 bp dén
500 bp. So lugng cac phan doan twong ung voi
mdi moi nam trong khoang 3 dén 7 phan doan,
trong d6 moi nhan ban dugc it phan doan DNA
nhét 12 cip mdi YTS98 (3 phan doan), va moi
nhan dugc nhiéu phan doan DNA nhat 1a moi
YS27 (7 phan doan).

Bdng 3. Hé s6 tuong dong di truyén ciia 18 miu ché nghién ctru

RC M1 M2 M3 M4 M5 M6 M7 M8 M9 MI0 M1l MI12 MI13 Mi4 MI15 Mi16 M17 Mi8
M1 1

M2 0,127 1

M3 0,681 0,742 1

M4 056 0742 0,727 1

M5 0621 0681 0666 0,757 1

M6 056 0681 0606 0787 0818 1

M7 0606 0636 0681 0681 0772 0863 1

M8 0696 0666 0772 0742 0651 0651 0,757 1

M9 056 0621 0545 0575 0606 0666 0712 0727 1

MI10 0545 0666 0681 0,772 0721 0681 069 0,696 0,5 1

MI11 0636 0727 0621 0651 0681 0651 0606 0606 053 0,757 1

MI12 056 0681 0545 0666 0666 0636 0681 0621 0545 0651 0,742 1

M13 05 059 0545 0575 0666 0606 0621 056 0515 0681 0,712 0,757 1

Ml14 053 0,56 0666 0666 0696 0636 0651 0651 0545 0,681 0,621 0,696 0,666 1

M15 0575 0575 0651 0621 0621 056 0575 0545 053 0,606 0,666 0,712 0,712 0,803 1

M16 05 059 0515 0545 0666 0636 0681 059 0636 0,56 0,59 0,727 0,757 0,757 0,742 1

M17 0606 0727 0621 056 0712 0621 0666 0636 0651 0606 0,666 0,712 0,681 0,681 0,666 0,833 1

MI18 0545 0606 059 0681 0742 0681 0666 0666 0612 0,666 0,575 0,681 0,621 0,772 0,666 0,712 0,757 1

Duya trén sy xuat hién hay khong xut hién
cac phan doan DNA ctia cic mau khi dién di
san phém PCR-SSR, chung t6i xac dinh hé )
da dang di truyén ctia cac mau ché nghién ctru &
mutrc do phan tir bang cach sir dung phin mém
NTSYSpc version 2.1. Két qua thu dugc hé sb
di truyén gitra 18 miu ché nghién ctru dao dong
trong khoang tir 0,5 dén 0,863 (bang 3). Trong
d6, hai gidng M6 (ché Phiic van tién) va M7
(ché LDP2), c6 hé sb twong dong 1on nhat l1a
0,863; con cac cip gidng M1 (ché Keo am
tich), M13 (che¢ PH10) va M16 (ché trung du),
c6 hé sb twong ddng thip nhat 13 0,5.

Mdi quan hé di truyén cta 18 gidng/dong
ché nghién ctru con dugc minh hoa béng so do
hinh cady chia thanh 2 nhanh chinh (hinh 3).
Nhanh I gdm duy nhit 1 mau ché 1a M9 (Tri
777) va mau nghién ctru ndy c¢6 hé s6 di truyén
sai khac so véi cdc mau khac trong nghién ctru
thuéc nhom 1T 1a 0,4 (1-0,6). Nhanh II gém 17
mau ché con lai va tiép tuc phan thanh 2 nhanh
phu: Nhanh phu 1 ¢6 8 mau cheé 1a M11, M12,
M13, M14, M15, M16, M71 va M18. C4c miu
thudc nhanh nay c6 hé sb di truyén sai khac so
véi cac mau thudc nhanh phy 2 1a 0,2 (1-0,8).
Trong nhanh phu nay lai chia thanh 2 cum (cum

73



Nghién citu chi thi phdn tur SSR

1 va cum 2): Cum 1 gdbm 5 mau la M14, M15,
M16, M17 va M18. Trong do, cap mau M16,
M17 14 hai mau ché trung du thu thap tai Cong
ty ché Séng Ciu va xi Minh Lap c¢6 hé sd
turong dong kha cao 1 0,83. Cym 2: gdbm 3 miu
1a M11, M12 va M13. Hé s6 di truyén sai khac
clia cac mau ndy so voi cac mau ché & cum 2 la
0,18 (1-0,82). Nhanh phy 2 g@)m 8 mau con lai va
chia thanh 2 cum (cum 1° va cum 2°): Cum 1°: gém
4 miu che 1a M1, M1, M3 va M8. Hé s6 di truyén
sai khac ciia cum nay so v&i cac mau ché & cum

2’ 1a 0,13 (1-0,87). Cum 2’ gém 5 mau la M4,
MS, M6, M7 va M10. Dic biét hai mau M6 va
M7 ¢6 hé s tuong d@)ng cao nhét 13 0,863; cap
mau M5 va M6 ciing dat hé sb twong ddng la
0,818. Tir két qua phan nhom trén, chung toi
nhan thiy tinh da hinh ciia 18 mau ché nghién
clru trong pham vi phan tich 14 cip moi SSR
bang phan tng PCR-SSR da chimg minh cho sy
khic nhau trong cdu tric DNA giita cic miu
ché nghién ctu.

M

T M3

Nhéanh phy 2 L M8

M

Nhénh 11 \ &
1 M8

b

Cum 2 M11
—‘—{ M2

Nhanh phu 1 13

S — L]

cum1 L —————_ ]

s

L |

Nhanh | M18

r T T T 1
0.50 056 o 080 03
Cosefficient

Hinh 3. So d6 quan hé di truyén ciia 18 mau cheé nghién ciru
MI1-M18: thir ty mau nghién ctru theo bang 1

Phéan tich trinh tu nucleotide doan SSR lién
quan dén gen ma hoa glyoxalase

Glyoxalase 1a mot hé thong bao gém hai
enzyme, lactoylglutathione lyase (GLX1) va
hydroxyacylglutathione hydrolase (GLX2).
Glyoxalase dong vai trd quan trong nhu mot
chit chéng ung thu. GLX1 va 2 c6 thé tc ché
s hinh thanh cac san phim glycation do qua
trinh ting duong huyét giy nén, vi vy, cac
enzyme nay con dong vai trd ngan ngua bénh
dai thao duong; déng thoi GLX2 duoc xac dinh
nhu gen dich cia p63, p73 va kich thich sy hoat
hoa phién mi cua p53. Hién nay, hé thong
glyoxalase dugc nghién cliru rong rai trong gidi
sinh vat, tur si sinh vat, dong-thyc vat va con
nguodi (Scheckhuber et al., 2010; Valeriu et al.,

2006). Ma et al. (2010) da chirng minh duogc
trong hé gen cua ché ¢ sy da hinh doan SSR
lién quan dén gen ma hoa glyoxalase.

Tir két qua phan tich chi thi SSR véi modi
YTS46, ching t6i tién hanh tinh sach sian pham
PCR-SSR va giai trinh ty dai dién cho alen tir
cac gibng/dong ché nghién ctu. Két qua xac
dinh trinh tu truc tiép thu dugc cho théy, doan
SSR ¢ mau M5, M17, M7 va M15 c6 kich
thude tuwong ung 71 bp, 79 bp, 83 bp va 87 bp.
Dé chi ra su sai khac trinh tu nucleotide doan
SSR giita cac mau nghién ciru vé6i trinh ty da
cong bd (mi sé GE650321), chiung t6i da tién
hanh so sanh trinh ty bang cach sir dung phan
mém phan tich Bioedit, két qua dugc thé hién &
hinh 4.

10 20 30 40 50 60 70 80

e e e e T e e e I I e

GE650321 AACACCATAAGCTCATCTACACACAACACACTCAACTCAACATATCAGAGAGAGAGAGAGAGAGAGAGAGA--------— T
GLlyM1 S mm e e e e e e GAGAGAGA.
GLYMT  mm e e e e e e L e e e e e G----AGA.
GlyM17 mmm e e e e e e e e e e e e ———
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GlyM15
GlyM7
GlyM17
GlyM5

GE650321 ATGGGGAGTGGAGAGATAGTAGCGGTGAATGGAGT

Hinh 4. Su sai khac trinh ty nucleotide doan SSR cila cac mau nghién ciru véi trinh ty dugc cong bd
(GlyM5, GlyM7, GlyM15, GlyM17: trinh tu doan SSR lién quan dén gen ma hoéa Glyoxalase tir
mau ché M5, M7, M15, M17; GE650321: ma s6 trinh tu doan SSR lién quan dén gen ma hoa
Glyoxalase tir mau ché Trung Quéc)

Két qua ¢ hinh 4 chi ra sy khac nhau vé
motif GA lip lai giita cic mau ché nghién ctru.
Motif GA dugc lap lai trong bén mau nghién
ciru thude nhém lién tuc. Cu thé cac motif lap
lai & mau M5 (ché Long van) c6 motif lap lai la
(GA)g; 6 mau ché M17 (ch¢ Trung du) la
(GA)\; 6 miu ché M7 (LDP2) la (GA),,, miu
M15 (LDP1) 1a (GA)is. Khi so sanh motif 1ap
lai GA cua cac mau nghién ciru voi mau ché
Trung Qudc chi ra ring mau M17 c¢6 GA lip
v6i gidng ché Trung Qudc (GA);,, mau M5 ¢o
d6 lap lai thip hon, trong khi M7 va M15 ¢6 do
lap cao hon. Diéu nay ching to doan SSR lién
quan dén gen md hoéa Glyoxalase rat da hinh &
che.

Phén tich trinh ty nucleotide doan SSR lién
quan dén gen ma héa sucrose 6-
phosphatephosphatase

Sucrose 14 san pham chinh ciia qué trinh
quang hop, c6 vai tro bd sung ning lugng cho
su sinh trudng va phat trién cia thuc vat ciing
nhu cic sinh vat song. Sucrose tich lily phan
lon & cac mo thyc vat, gitip cho thyc vat thich
nghi tt voi cac didu kién bat loi cia moi

truong nhu: han, lanh, man va cuong do anh
sang manh. Sinh tong hop sucrose 14 mot chu
trinh phtrc tap dién ra trong té bao chat ¢ 14 cua
ciy trong voi sy tham gia ciia nhiéu enzyme
khéc nhau, trong d6 mot mot sd enzyme chinh
6 anh hudng toi lugng sucrose dugc tong hop
nhu sucrose 6-phosphatephosphatase (SPS), B-
fructofuranosidase (Chen, 2005). Ham lugng
sucrose trong la ché chiém khong qua 1% khdi
lwong chit kho va c6 anh hudng t6i chit lugng
san phim ché nhu huong thom, do ngdy Do
Ngoc Quy, 2003). O che, doan SSR lién quan
dén gen mi hoa cho enzyme tong hop sucrose
da duogc nghién clru bdi Ma et al. (2010).

Cic doan SSR khuéch dai tir cip moi
YTS64 dai dién cho tung loai alen dugc tinh
sach va xac dinh trinh ty. Vi vay, két qua thu
dugc doan trinh tu SSR & mau ché M9, M14,
M18 va M17 c6 kich thude twong tng 194 bp,
204 bp, 209 bp va 216 bp. Két qua so sanh trinh
tu nucleotide doan SSR lién quan dén gen mi
hoa sucrose 6-phosphatephosphatase ciia bdn
mau nghién ciru voi trinh ty dd ding ky trén
ngan hang GenBank (GE651667) bang phin
mém Bioedit dugc thé hién & hinh 5.

SucM17

GE651667

GGGATTCCTGAGTTGTGGAATAAACAATCCTCCTGCATTTGAGCTTTGTGATGAGAAGAAGAGGCTTCTGTTTTTCTTTC
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GE651667
SucM17
SucM18
SucM1l4
SucM9

GE651667
SucM17
SucM18
SucM14
SucM9

Hinh 5. Su sai khac trinh ty nucleotide ctia ba mau nghién ctru véi cac trinh tu duge cong bd
(SucM9, SucM14, SucM17, SucM138: trinh ty doan SSR lién quan dén gen ma hoa Sucrose 6-
phosphatephosphatase tur mau ché M9, M14, M17, M18; GE651667: ma s0 trinh ty doan SSR lién
quan dén gen ma hoa Sucrose 6-phosphatephosphatase tir miu ché Trung Qudc)

Két qua ¢ hinh 5 chi ra su khic nhau vé
motif TTGTT lip lai gifta cdc miu ché nghién
ctru. Motif TTGTT duoc lip lai lién tuc & mau
ché¢ M9: (TTGTT)s va ch¢ M14: (TTGTT),,
trong khi miu ché Trung Qudc va hai miu ché
Trung du thudc motif 1ap gian doan bdi mot vai
base. Cu thé & miu ché M18 (Trung du-Tan
Cuong) co motif lap lai la
(TTGTT)sGTT(TTGTT)s, mau ché M17 (Trung
Du-Minh Lép) la (TTGTT)GTT(TTGTT);,
Mau ché ctia Trung Québc c6 motif lap lai la:
(TTGTT),TCGTT(TTGTT),GTT(TTGTT);.
Vay bon mau ché nghién cru va mau ché Trung
Qudc déu xuat hién motif 1ap lai TTGTT nhung
khac nhau vé s6 lan lap lai va kiéu lap lai. Diéu
niy ching to doan SSR lién quan dén gen ma
hoéa sucrose 6-phosphatephosphatase tham gia
téng hop sucrose rat da hinh & che.

KET LUAN

Céc mau ché nghién ctru déu chi ra sy da
dang trinh tu 13p lai ciia doan SSR va da dang
cac phan doan DNA dugc khuéch dai. Mdi
quan hé di truyén giita 18 gidng/dong ché
nghién ciru twong ddi da dang, dao dong trong
khoang 0,5-0,863. Trinh ty nucleotide cua chi
thi SSR lién quan dén gen ma hoa glyoxalase va
sucrose 6-phosphatephosphatase cho thiy su
khac nhau vé& motif lap lai va kiéu lip giira cac
mau ché nghién ctru va trinh tu dd cong bd.
Motif I3p lai TTGTT lién quan dén gen ma héa
Sucrose 6-phosphatephosphatase & che M9
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(Tri777) va ché¢ M14 (Bat tién) c6 motif 1ap lai
lién tyc tuwong ung 1a (TTGTT)s va (TTGTT),,
hai mau ché Trung du thudc motif lip gian doan
boi mot vai base, cu thé & mau ché M18 (Trung
du-Tan Cuong) c¢6 motif lap lai 1a
(TTGTT)sGTT(TTGTT)s, mau ché M17 (Trung
du-Minh Lap) 1a (TTGTT)GTT(TTGTT)s.
Motif GA lién quan dén gen téng hop
glyoxalase & ché duoc lip lai trong bén miu
nghién ctru thudc nhém lién tuc. Cu thé & mau
M5 (che Long van) c6 motif lap lai 1a (GA)g; &
mau ché M17 (ché Trung du) 1a (GA);2; & mau
ché M7 (LDP2) la (GA)4, miu M15 (LDP1) la
(GA)16. Su sai khac vé trinh tu nucleotide doan
SSR lién quan dén glyoxalase va sucrose 6-
phosphatephosphatase ¢6 anh huong dén chuc
ning nhu thé ndo cin cd cac nghién ciru siu
hon.

Loi cam on: Cong trinh duoc thyc hién voi
kinh phi ciia dé tai cAp Pai hoc: “Nghién ctru sy
da dang trong hé gen cua mot sd giong ché dic
san trong tai Thai Nguyén bang ky thuat PCR-
SSR” va trang thiét bi ciia Phong thi nghiém
sinh hoc, Khoa khoa hoc Su séng, Truong Dai
hoc Khoa hoc Thai Nguyén; Vién Nghién ctru
hé gen, Vién Han lam Khoa hoc va Cong nghé
Viét Nam.
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INVESTIGATION SSR MARKER FROM Camellia sinensis
GROWING IN THAI NGUYEN PROVINCE

Hoang Thi Thu Yen', Duong Thi Nhung',
Ha Thi Thanh Hoan', Le Bac Viet’, Nguyen Huy Hoang’

'University of Sciences, Thai Nguyen University
*Institute of Genome Research, Vietnam Academy of Science and Technology

SUMMARY

SSR molecular markers are commonly applicated in breeding, mapping of useful genes, genetic mapping,
researching population and linkage genetics. In this study, we analyzed the characteristics of the size of some
SSR fragments and evaluated genomic diversity of 18 tea varieties/clones collected from Tan Cuong
commune, Song Cau tea Company and Minh Lap commune (Dong Hy district), Thai Nguyen province.
Amplification results of SSR fragments with 14 specific primer pairs from research samples are indicated
sequence diversity and diversity of the DNA fragments to be amplified. Using NTSYS version 2.1 software to
analysis diversity of DNA fragments amplified by PCR-SSR, research varieties/lines tea is divided into two
main groups with coefficient of variation between them with the remaining 0.4. Additionally, nucleotide
sequences of SSR markers which related gene encoding glyoxalase and sucrose 6-phosphatephosphatase are
sequenced and analyzed as a basis for teas breeding. Investigation result indicated repeat motif diferrent when
compare research tea samples and submitted sequence.

Keywords: Camellisa sinensis, genetics diversity, SSR, microsatellite, glyoxalase, sucrose, sucrose 6-
phosphatephosphatase, tea.
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