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TOM TAT

Chi thi phan tir ngay cang dong vai tro quan trong trong phan loai va nhan dién giong
cay trong. Nghién cau nay st dung 10 chi thi RAPD (Random Amplification of Polymorphic
DNA) d¢ danh gia mirc d6 da dang di truyén cia 12 mau thudc chi clc ¢ khu v mién Nam.
Két qua phan tich cay phat sinh loai cho thiy hé sé twong ddng di truyén ciia cac mau dao
dong trong khoang 0,59 - 0,86. Tt ca cac primer duoc sir dung déu cho ty I da hinh cao véi
trung binh 25,6 band da hinh trén mdi primer, trong do6 tong cong co 27 band da hinh dic
trung c6 thé sir dung dé phan biét cac gidng cic & mure do phan tur. Két qua nghién cau nay
s& 1a co so khoa hoc phuc vu cho cdng tac chon tao gidng va bao tdn nguon gen cua cac loai
hoa nay.

Tir khéa: Chi thi RAPD, da dang di truyén, clc, Chrysanthemum spp.

1. MO PAU

Cuc (Chrysanthemum spp.) 1a mot chi thuc vat I6n trong ho Asteraceae, déy 1a loai cay
trdng lam canh lau doi va quan trong nhat trén thé gidi, c6 ngudn goc tr Trung Quéc va Nhat
Ban [1]. Hoa ctc khéng chi cé gia tri vé trang tri, lam dep cho cudc sbng, co gia tri trong y
dugc ma con dem lai hidu qua kinh té cho nguol san xuét [2]. Trude day, cac gidng cuc dugc
xac dinh dya trén cdc dac tinh nong sinh hoc va cam quan dan dén viéc xac dinh nguon goc
va dic diém cua tung giéng bi sai léch, tir d6 lam giam gi4 tri kinh t& cua céc gidng. Gan
ddy, k¥ thuat RAPD duoc sir dung pho bién dé danh gia mirc do da dang di truyén va phan
biét cac glong cay trong & mic do phan tur [3, 4]. Pay 1a ky thuat phd hop voi nhitng doi
tuong cay trong chua duoc nghién cau ky ¢ mue d6 phan tu thong qua viéc sir dung cac
primer ngau nhién c6 trinh tw ngan. Ky thuat nay ciing di duoc ap dung vao nghién ciru cay
clic & mot s6 noi trén thé giGi: nam 2010, Barakat et al da thanh cong trong viéc ap dung dot
bién trong in vitro va xac dinh cac bién thé méi véi chi thi RAPD nham cai thién giéng clc
mam xdi [5]. O Viét Nam, nim 2012, Da Gout A Pam di xac dinh chi thi phan tir cho cac
gidng cuc dot bién do Chiéu Xa va danh gia tinh 6n dinh di truyén cua ching qua thé h¢ in
vitro bang ky thuat RAPD [6]. Tuy nhién, da dang di truyén va phat trién cac chi thi phan tir
dé phan biét cac glong clc van chua dugc dau tu nghién ctu. Trong bai bao nay, chi thi
RAPD duoc st dung dé danh gia mirc d¢ da dang di truyén caa 12 giéng cuc hién dang dugc
trong pho bién & mién Nam, tir d6 tim ra cac chi thi phan tu chuyén biét dé nhan dién timg
giong cuc & mirc do phan tu. Két qua phan tich di truyén sé I co so khoa hoc phuc vu cong
tac chon tao c&c giéng clic méi cung cap cho thi trudng va cong tac quan ly ngudn gen.
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2.1. Vit ligu

Trong nghién ctru nay, vat li¢u duoc s dung bao gom 12 mau l4 cac duoc thu thap tir 5
tinh khac nhau (Bang 1) va 10 primer ngau nhién dé khao sat tinh da hinh (Bang 2). Tiéu
chuan thu thap mau la cac gidng ciic duge va chudng trén thi truong va co gia tri kinh té cao.
Mau duoc thu thap & cac cira hang béan cay canh, mdi loai ctic dwoc thu thap 3 chau dé dam

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

bao du s6 lwong 14 dung trong qua trinh nghién ctu.

Bang 1. Cac mau cuc duoc sir dung trong nghién ciu

STT Ky hiéu mau Tén thudng goi Ngudn thu thap mau
1 c1 Cdc mam xoi My Tho - Tién Giang
2 C2 Cic dong tién do My Tho - Tién Giang
3 c3 Ctic dong tién cam My Tho - Tién Giang
4 C4 Cdc 14 nham My Tho - Tién Giang
5 C5 Cuc Tiger My Tho - Tién Giang
6 C6 Cdc 14 nham Sa Péc - Pong Thap
7 C7 Cuc sao bang Sa Péc - Pong Thap
8 C8 Cuc huan chuong Sa Péc - Pong Thap
9 C9 Cuc da quy Pic Nong
10 C10 Cdc van tho thuong H6 Chi Minh
11 Cc11 Cdc van tho Phap H6 Chi Minh
12 C12 Cuc bach nhat Ca Mau
Bdng 2. Trinh ty cac primer sir dung trong nghién ctiu
STT Tén primer Trinh tu Nucleotide Tai liéu tham khao
1 OPA 05 5 AGG GGTCTT G 3 Barakat et al [5]
2 OPB 04 5 GGACTGGAGT3 Lema-Ruminska et al [7]
3 OPB 07 5 GGT GACGCAG 3 Barakat et al [5]
4 OPB 18 5 GGG AATTCG G 3 Barakat et al [5]
5 OPF 06 5 GGG AATTCG G 3 Lema-Ruminska et al [7]
6 OPN 18 5 GGT GAGGTCAZJ Mukherjee et al [8]
7 OPM 06 5CTGGGCAACT 3 Manickam va Prakash [9]
8 OPM 18 5'CACCATCCGT3 Lema-Ruminska et al [7]
9 RAPD 01 5 TCCTACGCAC3 Lema-Ruminska et al [7]
10 RAPD 09 5GACCGCTTIGT3 Lema-Ruminska et al [7]
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2.2. Phwong phap
2.2.1. Tach chiét DNA

DNA tong sb duoc tach chiét tir 12 mau 14 cuc theo phuong phap cua Kurt et al nam
2005 c6 diéu chinh [10]. Trong nghién cau nay, mau dugc U trong dém CTAB (Cetyl
trimethylammonium bromide) c6 b sung dung dich SDS 10%, dong thoi dung dich tach
chiét duoc thay thé boi phenol:chloroform:isoamyl alcohol nham gip cho sy phan tach
protein va polysaccharides hiéu qua hon. Ham luong va chat luong DNA dugc kiém tra bang
phuong phap dién di trén gel agarose 1,0% va may do quang pho Nanodrop. Sau d6, DNA
dugc bao quan & nhiét d6 -20 °C cho dén khi s dung.

2.2.2. Phan tich bang chi thi RAPD

Phan tng RAPD dugc tién hanh trén may PCR SureCycler 8800 Thermal Cycler
(Agilent, M) vai tong thé tich 1a 12 uL/phan @ng. Thanh phan va chu ky nhiét cia phan ing
dugc trinh bay ¢ Bang 3 va 4. San pham RAPD duoc phan tach bang dién di trén gel agarose
1,0% & dién thé 100 V, 3 A trong 60 phit. San pham RAPD dugc thé hién théng qua may
chup gel Quantum - ST4 3000 (Montreal - Biotech, Canada), kich thudc cia san pham
khuéch dai duoc xac dinh dra trén kich thudc cua thang DNA chuan 1 kb (Bioline, Anh).

Bang 3. Thanh phan phan tng RAPD

Thanh phan Thé tich Néng do
Primer 1uL 20 uM
DNA 1uL 25 ng/uL
MyTagTM HS Red Mix, 2x 6 uL -
Nudc cat di loai ion 4 pL -
Téng 12 pL -

Bdng 4. Chu ky nhiét caa phan tng RAPD

Budc Nhigt d9 (°C) | Thoi gian (phat) | Chu ky
Bién tinh 94 4 -
Tach mach DNA khuén 94 1 45
Gan primer 36 1 45
Kéo dai 72 2 45
Két thic phan ung 72 4 -
Bao quan 4 - -

2.2.3. Phan tich thong ké két qua

~ Muc do da dang di truyén duoc thuc hién dya trén két qua dién di san pham RAPD
bang phan mém NTSYSpc 2.1 véi gia tri bootstrap 1000 lan dé tang d¢ tin cay va theo
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phuong phéap phan nhém UPGMA trong chuong trinh SAHN dé xay dung nén ma tran tuong
dong va vé cay phan nhom giira cac mau [14].

3. KET QUA VA BAN LUAN
3.1. Két qua phan tich d¢ da hinh

Chat luong DNA cao 1a yéu cau quan trong dau tién trong nghién ctu vé da dang di
truyén bang sir dung chi thi phan tir. Trong nghién ctu nay, quy trinh ly trich DNA tir mau la
clic da duoc toi wu. Két qua dién di trén Hinh 1 cho thay sy xuat hién cac vach sang, rd nét,
kha dong déu ching to chat lugng DNA tét, khong bi dut gy, du tiéu chuan dé thuc hién cac
nghién ciru tiép theo. Ngoai ra, gia tri OD (Optical density) cua cac mau nghién ciu déu nam
trong gioi han cho phép. Tuy nhién, trong nhiéu trudng hop cac mau nghién ctu c6 thé dugc
thu thap ¢ cac dia diém xa va hiém ciing nhu thoi gian thuc hién nghién cau la kha dai dan
dén khong thuan tién cho viéc bao quan mau tuoi [12, 13]. Vi vdy, cac miu 14 cic duoc say
khé trong silica gel, sau d6 ap dung quy trinh trén vao viéc tach chiét DNA. Két qua ly trich
cho céc vach sang va rd thé hién nhu Hinh 1b. C6 thé nhan thay, quy trinh tach chiét DNA
cua Kurt dugc cai tién trong nghién ctru ndy déu c6 kha ning &p dung duoc cho ca mau tuoi
va kho. Két qua nay tao diéu kién thuan loi cho viéc ma rong pham vi nghién ¢ nhiing khu
vuc ldy mau xa phong thi nghiém hoac can phai gitt mau trong thoi gian dai.

Hinh 1. DNA tong so tach chiét tir mot s6 mau clic
a. Mau ctc tuoi; b. Mau cuc duoc lam kho bang silica gel (1: ciic mam xoi,
2: ctc dong tien cam, 3: clc 14 nhdm - Sa Déc, 4: cic bach nhat).

Sau khi t6i uu hoéa phan tng RAPD véi cac thong sé vé nhiét do bit cap, nong do
primer va nong do DNA, phan tng RAPD duoc thuc hién lan lugt véi 10 primer ¢ thanh
phan va chu ky nhiét da dugc t6i wu trong Bang 3, 4 va thu dugc két qua nhu & Hinh 2.

Két qua phan ung RAPD cua 12 mau cic cho thiy tat ca cac primer déu c6 kha ning
cho d¢ da hinh cao. Két qua dién di san pham RAPD hinh thanh tong cong 256 band, s6
band da hinh trén mdi primer dao dong tur 20 (OPMO06) dén 35 (OPBO4) v6i trung binh 25,6
band da hinh tinh trén mdi primer (Bang 5). Kich thuéc cua cac band DNA nam trong
khoang 200 - 4500 bp. Két qua nay tuong dong voi nghién ciru caa Namita et al trén cay clc
van tho (Tagetes sp.), trong nghién ctu cua nhom tac gid nay da thu dugc kich thuéc band tur
250 dén 3300 bp [14]. M6t s6 nghién ctru khac cling da sur dung cac chi thi RAPD dé danh
gia da dang di truyen cua CaC gidng ctic. Nam 2005, Lema-Ruminka da dung 8 primer dé
danh gia di truyén caa 5 giéng cdc (Dendranthema grandiflora Tzvelev) dot bién caa nhom
Nero va Wonder [7]. Két qua dién di san pham RAPD cua 8 primer cho tit ca 67 band, trong
d6 sb band da hinh cua cac primer OPB04, OPB18, OPF06, RAPDO1, RAPDO9 lan luot Ia
11,7, 16, 5, 10. Tuong tw, nim 2010 Barakat ciing dd danh gia su da dang di truyén coa 13
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mau dot bién tir gidng Chrysanthemum morifolium véi 5 primer da cho tit ca 25 band da
hinh, trong d6 primer OPB04 cho 5 band, OPB18 cho 6 band va OPAO5 cho 5 band [5]. Nhu
vay, Voi cung cac primer duoc str dung (Bang 5) nhung nghién ctu nay tao ra sb luong band
khuéch dai nhiéu hon so véi cac nghién ctu trén. Diéu nay chang to sy da dang cao vé mat
di truyén cua cac giéng ctic duoc sir dung trong nghién ciu.

C2 C3 C4 C5 C6 C7 C8 €9 C10 C11 C12

2250 bp
1990 bp
1517 bp

Cl C2 C3 C4 C5 C6 C7 C8 (C9 C10 C11 C12

1700 bp

Cl C2 C3 C4 C5 C6 C7 C8 (C9 C10 C11 C12

1160 bp

Hinh 2. Két qua dién di san pham RAPD cua 12 mau clc véi cac primer
a. primer OPB18, b. primer OPN18, c. primer RAPD09
(M: thang chuén 1 kb, C1: cic mam x6i, C2: cic dong tién do, C3: ctic dong tién cam,
C4: clc 1a nham - Tién Giang, C5: ctc Tiger; C6: clc 14 nham - Sa Déc, C7: clic sao bang,
C8: cac huin chuong, C9: cuc da quy, C10: clc van tho thuong, C11: cic van tho Phép,
C12: clic bach nhat. Cac miii tén chi vi tri cac band dic trung cta cac gidng clc)

Bén canh d6, nhiéu miu cic c6 xuat hién cac band da hinh dic trung c6 thé st dung dé
phan biét gira cac gidng cuc ciing nhu c6 thé tach riéng band nay dé tién hanh giai trinh tu
phuc vu cho nghién ctru dic thd ¢ timng mau clc. Két qua phan tich RAPD caa 10 primer
khéc nhau véi 12 mau cic da thu dugc téng cong 27 band da hinh dic trung (Bang 6). Dién
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hinh véi primer OPB18, xuét hién band dic trung & mot sé mau nhu C11 (cdc van tho Phép),
C6 (ctc l4 nham - Sa Péc), C5 (cuc Tiger) voi do dai lan luot khoang 2250 bp, 1990 bp va
1517 bp (Hinh 2a). Primer OPN18 ciing xuat hién band da hinh dic trung & mau C8 (clc
huan chuong) véi do dai khoang 1700 bp (Hinh 2b), hay véi primer RAPDO9 cling dé cho
band da hinh dic trung & miu C7 (ctc sao bing) co do dai khoang 1160 bp (Hinh 2c). C6 thé
thay, khéng mot primer RAPD nao co thé phan biét duoc tat ca cac gidng mac du déu tao ra
céc band da hinh. Tuy nhién, cac gidng nay da duoc phan biét bang cac band da hinh tao ra
bai cac primer khac nhau [15].

Bang 5. Su phan doan da hinh ctia 10 primer trong phan tich cac mau cic nghién ctru

STT Tén primer S6 band da hinh
1 OPA 05 26
2 OPB 04 35
3 OPB 07 25
4 OPB 18 27
5 OPF 06 26
6 OPN 18 22
7 OPM 06 20
8 OPM 18 31
9 RAPD 01 21
10 RAPD 09 23

Tong 256

Bang 6. Két qua band da hinh dic trung cua 10 primer

Mau cuc (Ky hiéu) Primer Kich thtifinbga?gp?NA dac

Ctic mam x6i (C1) OPB 04 850
Cuc la nham - Tién OPB 18 1000
Giang (C4) OPM 18 790
OPB 18 1517
Cdc Tiger (C5) OPF 06 1800
OPM 18 1200

Clc 14 nham - Sa OPB 18 1500, 1990
Béc (Co) RAPD 01 2000
Cuc sao bang (C7) RAPD 09 1160
OPA 05 1000

Cuc huén chuong OPB 04 910, 3750
(C8) OPN 18 1700

OPM 18 300, 2500
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Mau ctc (Ky hiéu) Primer Kich thi(jgnt:ga?gpl)}NA dac
o OPA 05 1375
Cuc dé quy (C9) OPB 04 2000
OPB 04 3100
Cdc van tho thuong OPB 18 600
(C10) OPF 06 900
OPM 06 490
OPB 18 2250

Clc V?gfl“)) Phép OPF 06 1550, 2240

OPM 06 2300
Ctc bach nhat (C12) | RAPD 01 1010

3.2. Phan tich két qua méi quan hé di truyén

Két qua dién di san pham RAPD dugc mé hoa va phan tich véi phan mém NTSYSpc
2.1, hé so twong dong dugc thé hién ¢ Bang 7.

Bang 7. Ma tran tuong dong giita 12 mau ctc nghién ciru

C1 C2 C3 C4 C5 C6 Cc7 C8 C9 C10 | C11
C2 | 0,66
C3 | 0,66 | 0,86
C4 | 066 | 0,70 | 0,65
c5 |068| 0,73 | 0,72 | 0,64
cC6 |063| 068 | 066 | 0,71 | 0,65
cr |063| 069 | 068 | 0,63 | 0,66 | 0,69
c8 |059| 068 | 0,70 | 0,63 | 0,66 | 0,65 | 0,69
c9 |065| 0,70 | 068 | 063 | 0,71 | 063 | 0,67 | 0,63
C10 | 061 | 067 | O67 | 059 | 061 | 0,64 | 068 | 0,61 | 0,63
Cl1 | 064 | 061 | O66 | 061 | 064 | 062 | 0,67 | 0,65 | 0,64 | 0,72
Cl2 | 066 | 068 | 066 | 0,63 | 0,70 | 063 | 0,66 | 0,61 | 0,64 | 0,64 | 0,64

Két qua nay cho thiy d6 twong ddng giira cac mau C1 - C8, C4 - C10 la thap nhat 0,59.
Tuong ty, két qua caa cay phan loai (Hinh 3) cho thay cac cip mau nay déu nam & cac nhém
c6 quan hé xa nhau vé nguon gbc (thugc hai chi khac nhau trong ho Asteraceae) va cé vi tri
dia Iy khac nhau (Tién Giang - Dong Thép; Tién Giang - H6 Chi Minh). Ciing theo cdy phan
nhom di truyén (Hinh 3), hai mau C2 (clic dong tién do), C3 (clic dong tién cam) co hé s
turong dong cao nhat 1a 0,86, cd thé thay 2 mau nay c6 quan hé di truyen kha gan nhau. Mau
C1 va C12 c6 quan hé xa nhat vi nam & nhanh phan nhém gan goc cua cay phan nhém nay.
Dua trén ma tran tuong dong ¢ Bang 7, cay phan nhém di truyén gitra cac mau cuc trong
nghién ciru duoc xay dung va thé hién nhu trén Hinh 3.
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Hinh 3. Cay phan nhém di truyén cua cac mau cdc nghién ctu

Céac mau clc trong nghién ciu ¢6 thé dugc chia thanh 2 nhém 16n véi hé sb trong dong
di truyén 12 0,64. Nhém | gém 10 mau cuc (C1, C2, C3, C4, C5, C6, C7, C8, C9, C12) duoc
chia thanh 3 nhém phu. Nhém 1, gom 2 miu C1, C12 c6 hé s6 twong ddng di truyén 1a 0,66.
Nhoém Ig gdm 6 mau cic C2, C3, C5, C9, C7, C8 lan luot 1a ciic dong tién do, clic dong tién
cam, cuc Tiger, cuc d& quy, ctc sao bang, cuc huan chu’ong ¢6 hé sd tuong dong di truyén
dao dong trong khoang tir 0,63 dén 0,86. Mac du chung cé tén goi khac nhau nhung qua
phan tich di truyen lai co quan h¢ ho hang gan nhau. Nguyén nhan co thé do sy nham lan
hoac sai léch vé nguon gbe cua cac giong cuc, hoac co thé co su lai tap gitra cac glong clc
v6i nhau. Nhém Ic gdm 2 mau C4, C6 c6 hé sb twong dong khoang 0,71. Nhém 11 gom 2
mau C10, C11 c6 hé sb twong dong di truyén khoang 0,72. C6 thé nhan théy, ky thuat RAPD
da gitip tang do chinh xé&c cho két qua danh gia da dang di truyén giita cac mau cuc. Nhiéu
tac gia da ap dung ky thuat nay vao phan tich da dang di truyén ciia cac mau clc. Nam 2002,
Martin di ding 10 primer RAPD dé danh gia dac diém di truyén cua 15 gidng ctic thuong mai
cho hé sé tuong ddng di truyén trong khoang 0,5 - 1,0 [16]. Ciing trong nghién ctru cuia Kumar
nam 2014, loai cic Chrysanthemum grandiflorum di duoc dénh gia d6 da dang di truyén bang
22 primer véi hé sb tuong ddng di truyén trong khoang 0,31 - 0,93 [15]. Theo két qua cay phan
nhém di truyén (Hinh 3), hé s6 tuong dong di truyén cia 12 mau cic thu thap dat 0,64 - 0,86,
thip hon so véi cac nghién ciru ké trén, tuy nhién khoang cach khong qua Ion. Biéu nay co thé
ly giai 1a do céc giéng cuc nay da duoc thu thap & nhiéu dia phuong khac nhau dan dén hé s6
tuong dong c6 su khac biét, con trong cac nghién ciru ké trén, tac gia da str dung cac giéng cic
dot bién, 1a cac giéng co khoang cach di truyén kha gan vai nhau.

4. KET LUAN

Viéc 4p dung chi thi phan tir RAPD vao nghién cau mic do da dang di truyén cia
gidng cuc va xac dinh chi thi phan tir dic trung cho tirng giéng khong chi rit ngan thoi gian
canh tdc mau ma con mang lai hiéu qua sang loc va do tin cay cao cho cbng viéc chon tao
gidng. Thong qua phan tich da dang di truyén ctia 12 mau cuc tr cdc dia phuong khac nhau,
nghién ctu nay xéac dinh dugc muc hé sb tuong quan di truyen bién dong trong khoang 0,59
den 0,86. Déy la thong tin gilp cac nha chon giong c6 thé lya chon nhiing giéng c6 quan hé
gan dé tién hanh lai tao giong mdi, dong thoi c6 duge co s khoa hoc quan trong phuc vu
cbng tac chon tao céac giong clc ‘méi cung cap cho thi truong ciing nhu phuc vu cong tac
quan ly, phan loai va bao ton nguon gen. Bén canh d6, viéc tim ra 27 band da hinh dac trung
& cac mau nghién ciu c6 thé phat trién thanh chi thi SCAR (Sequence Characterized
Amplified Region) nhiam gidp viéc x4c dinh cac gidng clc biang chi thi phan tir tré nén chinh
Xac va hiéu qua hon.
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ABSTRACT

EVALUATION OF GENETIC DIVERSITY FOR Chrysanthemum spp.
IN SOUTHERN VIETNAM

Ho Viet The*, Bui Nguyen Quynh Tram, Nguyen Thi Yen Nhi
Ho Chi Minh City University of Food Industry
*Email: thehv@cntp.edu.vn

Molecular markers play increasingly important roles in classification and identification
of plant varieties. In this study, ten RAPD markers were used to investigate genetic diversity
of 12 colleted samples belonging to Chrysanthemum spp. The obtained results showed that
the coefficient of genetic similarity of Chrysanthemum spp. samples ranged from 0.64 to
0.86. All of the used primers generated high polymorphism with an average of 25.6 bands
per primer, of which a total of 27 specific polymorphic bands can be used to distinguish
different Chrysanthemum species at molecular level. The result of this study can be used as a
scientific basis for breeding Chrysanthemum spp. varieties as well as genetic conservation.

Keywords: Chrysanthemum spp., genetic diversity, RAPD markers.
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