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THUQC CHI DENDROBIUM BANG KY THUAT RAPD

Nguyén Thi PhaIN, Nguyén Thi Lién', Tran Thi Xudn Mai’,
Nguyén Thi Hoang Nhung’ va Tran Dinh Giéi’

ABSTRACT

This research study on genetic analysis and evaluation of 12 orchid accessions belong to
9 wild species and 2 hybird species come from Thailan of Dendrobium using 10 random
RAPD primers for breeding, exploitation and propagation of orchid species in Vietnam.
Results showed that all the orchid species gave high polymorphism in all 10 primers
(nearly 100% of polymorphic bands). The DNA band sizes obtained in the range of 0.15—
2kb. The highest frequency of theDNA band size was 500-600bp position. In particular,
the primer OPF04 amplified the most numbers of DNA band (29 bands). The medium
numbers of DNA band were obtained with primers: OPF01, OPF02, OPF05, OPFO08,
OPRO0O7, OPA08 and OPAI2 (20-24 bands). The OPROI12 primer amplified the least
numbers of DNA bands (14 bands). The band sizes obtained were scored by the binary
coding for genetic cluster analysis using NTSYS2.1 software with UPGMA method.
Results of genetic clustering of 12 Dendrobium orchid accessions showed genetic
differences ranged from 0 to 42%. At around 59% similarity, 12 orchids accessions can
be divided into three groups: A, B, C. Group A had 7 accessions of seven species, group
B was 1 accession of a species and group C included four accessions of 3 species. In the
group C, the orchid species had a relationship closer than groups A and B with about
80% homologous. Seven orchid species in group A correlated approximately 61.6%
similarity.
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Title: Biodiversity of wild orchid species of the dendrobium genus using rapd markers
TOM TAT

Pé tai nghién ciru danh gid sy da dang di truyén cia 12 mau hoa lan thudc 9 lodi lan
rieng va 02 lodi lan lai ¢é nguon goc tir T hai Lan cua chi Dendrobium lam co so di truyén
cho céng tdc lai tao, khai thdc va nhdn giong cdc loai lan rig & Viét Nam. Két qua phdn
tich di truyén bang 10 doan moéi ngau nhién RAPD cho thdy, tat cd déu cho tinh da hinh
cao (gan 100% cdc band da hinh). Cdc band thu dwoc c6 kich thuée nam trong khodng
0.15 kb — 2kb. Cac band co td‘n $6 xudt hién cao nhdt ¢ vi tri 500bp va 600bp. Trong do,
primer OPF 04 cho san pham khuéch dai DNA ¢6 s6 band nhiéu nhdt (29 band). Céc
primer cho san pham khuéch dai DNA cé s6 band trung binh la primer OPF 01, OPF (2,
OPF 05, OPF 08, OPR O7, OPA 08, OPA 12 (20-24 band), primer OPR 012 khuéch dai
s6 leong band it nhat (14 band). Cac band thu dwoc ma héa bdng hé nhi phan dé phan
nhom di truyen sur dung phan mém NTSYS2.1 theo phiong phap UPGMA. Két qua phan
nhém di truyén 12 mau hoa lan thudc chi Dendrobium cho thdy, sw khdc biét di truyén
dao dong trong khodng 0- 42%. Xét & khoang twong dong 59% cé thé chia lam 3 nhom
chinh: A, B,C. Nhém A c¢6 7 mdu lan thudc 7 lodi, nhom B c6 1 mdu ciia 1 loai, nhém C
¢6 4 mau thuée 3 lodi. Trong dé nhém C, cdc lodi 6 moi quan hé gan hon so véi nhém A

! Vién nghién ctru va pht trién CNSH, Truong Pai hoc Can Tho
2 Vién Lua Pdng bing séng Ciru Long

186



Tap chi Khoa hoc 2012:22a 186-192 Truong Dai hoc Can Tho

va B véi khodng tiwong dong la 80%, cdc lodi trong nhém A c6 quan hé twong dong
khoang 61,6%.

Tir khoa: RAPD marker, lan rieng, Dendrobium, phin nhom di truyén, da dang sinh
hoc

1 GIOI THIEU

Hoa lan dugc danh gid 1a loai hoa vuong gia, khong nhitng dep do su phdi hop hai
hoa vé mau sic, ma con thé hién qua nhitng dudng nét cua canh hoa, tir tao nha
dén cau ky, quy phai. Dang than, kiéu 14 ciing vo cung yéu kiéu, sang trong, tao
nén nét duyén dang dén ky diéu. Hoa cua cac loai lan rimg khong chi dep vé hinh
thirc ma hau hét con c6 huong thom nén dang dan hip dan giéi hAm mo hoa lan,
Thé gi6i lan rimg rat phong phti v6i nhidu chung loai, mot trong nhing chi lan phd
bién nhat trén thé gidi 1a Dendrobium. Chung phan bb pho bién ¢ nhiéu ving cua
chau A nhiéu nhit & Péng Nam A va chau Uc (Nguyen Cong Nghiép, 1998). bay
1 nguon nguyén liéu quy phuc vu cong tac lai tao dé cho ra doi nhiéu giéng lan
méi dic sdc. Viét Nam duoc thién nhién wu dai, diéu kién moi truong tu nhién
thudn loi cho su phat trién cta cdy lan. Ring Viét Nam rat phong pha véi nhiéu
loai lan, c6 nhiing loai déc biét chi c6 ¢ Viét Nam (Tran Hop, 1998). banh gia
ngudn gen lan rimg phuc vu cho cong tac lai tao, nhén giong dé tao ra nhiing cay
lan cho gia tri thAm my va kinh té cao, c6 thé canh tranh v&i thi treong hoa trén thé
gidi 1a rat can thiét. K§ thuat RAPD (Random Amplified Polymorphism DNA) Ia
k¥ thuat dya trén nguyén 1y hoat dong ciia phan tmg PCR nham danh gia tinh da
hinh cta cac doan DNA duoc nhan ban ng'fm nhién dugc hai nhom nghién ciru 1a
Welsh va Mc Clelland (1990) va William va cong su (1990) dong thoi xay dung.
Khac véi PCR thong thudng st dung cac doan moi dic hiéu bd sung cho céc trinh
tu da biét, RAPD chi st dung cac mdi oligonucleotid dugc téng hop ngiu nhién tir
9 dén 12 base. Nhu vay, RAPD cho phép phat hién tinh da hinh ma khong can biét
trude mot trinh tu nucleotide nhét dinh. Ky thuat nay da dugc ap dung dé nghién
clru da dang di truyén trén nhiéu loai cay trong nhu dau nanh, ca phé, lua... cho Kkét
qua rat kha quan. Trong chon tao giong sy da dang c6 y nghia hét stc quan trong
khoang cach di truyen cuia cdy bd me cang xa nhau cang gia ting co ho tao dugc
wu thé lai cho cac thé hé con lai. Pé tai nghién ctru: “Phan tich da dang sinh hoc
mot s6 loai lan rimg thude chi Dendrobium béng ky thuat RAPD” duoc thuc hién
nham danh gia sy da dang di truyen ctia mot sb loai trong chi nay, gbp phan bao
ton ngudn gen quy cua cac giong lan rung ddng thoi phuc vu cho cong tac nghién
ctru lai tao dé cho ra nhiéu gidng lan moi co gia tri cao, thich nghi vai khi hau
vung Ddng Bang Séng Ciru Long.

2 PHUONG TIEN VA PHUONG PHAP NGHIEN CUU
2.1 Vit liéu

Mudi hai mau lan tir 9 loai lan rimg thudc chi Dendrobium va 02 loai lan lai co
ngu(‘Sn géc tor Thai Lan dugc st dung lam vat li¢u thi nghiém trong dé loai
D. crumenatum Sw. c6 2 dang co6 dic diém hinh thai khac nhau dugc goi tén tiéng
Viét 1a Hoang thao tuyét mai 14 mong va Hoang thao tuyét mai 14 day dugc ma hoa
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& mau s0 9 va so 10. Danh muc céc loai lan str dung trong nghién ctru dugc trinh

bay trong bang 1.

Béng 1 : Cac loai lan rung Dendrobium lam vit liéu thi nghiém

hll(e); Tén Viét Nam Tén khoa Hoc Tén viét tit
mau
1 Lan lai c6 ngudn gdc tir Thai Lan Dendrobium sp Thongchai-gold
2 Lan lai c6 ngudn gdc tir Thai Lan  Dendrobium sp Sonia
3 Lan Hoang thao bao hi D.secundum (BI.) Lindl. Baohi
4 Lan Hoang thao thuy tién tring  D.palpebrae Lindl. Thuytientrang
5 Lan Hoang thao huong duyén D.ellipsophyllum Tang et ~ Huongduyen
Wang.
6 Lan Hoang thao thai binh D.moschatum (Buchd — Thaibinh
Hamd) Sw.
7  Lan Hoang thao kim diép D.chrysotoxum Lindl. Kimdiep
Lan Hoang théao truc D.salaccense (BI.) Lindl. Truclan
9  Lan Hoang théo tuyét mai 1a mong D.crumenatum Sw. Tuyetmailamong
10 Lan Hoang thao tuyét mai 14 day  D.crumenatum Sw. Tuyetmailaday
11 Lan Hoang thao nhit diém hong  D.draconis Rchb.f. Nhatdiemhong
12 Lan Hoang thao Nhit diém hoang D.heterocarpum Lindl. Nhatdiemhoang

Nghién ctru st dung 10 moi (primer) RAPD mdi mdi gdm 10 nucleotide duoc

trinh bay trong bang 2.
Bing 2: 10 mdi RAPD dwgc sir dung trong thi nghi¢m
STT Tén primer Trinh tw

1 OPFO01 5’-ACGGATCCTG-3’
2 OPF02 5’-GAGGATCCCT-3’
3 OPF04 5’-GGTGATCAGG-3’
4 OPFO05 5’-CCGAATTCCC-3’
5 OPF07 5’-CCGATATCCC-3’
6 OPFO08 5’-GGGATATCGG-3’
7 OPRO7 5’-ACTGGCCTGA-3’
8 OPRO12 5’-ACAGGTGCGT-3’
9 OPAO08 5’-GTGACGTAGG-3’
10 OPAOI12 5’-TCGGCGATAG-3’
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2.2 Phwong phap nghién ciru

Cac mau 14 non sau khi thu thap dugc ly trich DNA theo phuong phap moé ta cua
Rogers va Bendich (1988). Cac mau DNA dugc phén tich kiéu gen bang 10 doan
moi ngau nhién RAPD theo phuong phap cua Williams e al. (1990) nhu trong
bang 2. Phan tng PCR dugc thuc hién trong cac tube nhdé khoang 200ul v6i hdn
hop gdm c¢6 10mM buffer [Tris-HCI (pH 8.3), 50mM KCl, 2.0mM MgCl,], 0.5U
Taq polymerase, 200uM mdi loai dNTP, 15ng méi va 25-50ng genomic DNA
trong tong thé tich 25pl. Chuong trinh gia nhiét cho phan tmg PCR khoi dau bang
giai doan bién tinh DNA & nhiét d6 94°C trong 5 phut, theo sau la 40 chu ky gia
nhiét véi cac giai doan: bién tinh DNA & 94°C trong 15 gidy, gin mdi & 35°C trong
15 gidy, tong hop DNA ¢ 72°C trong 1 phut 20 gidy va két thiic phan tng PCR
bang giai doan on dinh san pham ¢ 72°C trong 10 phiit va luwu trit & 4°C. San pham
PCR ciia cac mau DNA ly trich dugc chay dién di trén agarose gel 2% & hiéu dién
thé 60V trong 4 gid véi thang chuan 100bp plus cua Fermentas. Cac band DNA
thu duoc sau khi dién di dugc ma hoa bé“lng hé nhi phan dé phan nhém di truyén su
dung phan mém NTSYS2.1 theo phuong phap UPGMA (Rohlf, 2000).

3 KET QUA THAO LUAN

Nhin chung cac primer déu cho san pham khuéch dai DNA ¢ hau hét cac mau, s6
luong band DNA da hinh cao (gan 100%). Cac band thu dugc ¢ kich thudc nam
trong khoang 0,15 kb — 2kb. Band c6 tan s6 xuét hién cao nhat & vi tri 500bp va
600bp. Trong d6, primer OPF04 cho san phiam khuéch dai DNA c6 s6 band nhiéu
band nhat (29 band). Cac primer cho san pham khuéch dai DNA ¢6 s6 band trung
binh la primer OPF01, OPF02, OPF05, OPF07, OPF08, OPR07, OPA08, OPA12
(20-24 band). Primer OPRO12 khuéch dai s6 luong band DNA it nhét (14 band).
Hau hét cac primer cho sb lugng band DNA nhiéu cho thdy ching ¢ nhiéu vi tri
khuéch dai trén bd gen cua cac loai lan khao sat.

Cac mau sb 8, 9, 10,11 c6 mét sd vi tyi band khuéc}l dai giéng nhau ¢ 2 primer:
OPF02 va OPFO5 (Hinh 1B va 1D), diéu nay cho thay ching co6 thé c6 quan hé di
truyén gan nhau.

D6i voi 2 miu DNA ctia loai Hoang thao tuyét mai (miu s6 9 va sb 10), qua két
qua phan tich chi cho san pham khuéch dai gidng nhau & primer OPFO1 (Hinh
1A), & nhirng primer khac chi giéng nhau & mot sb vi tri band. Tuy nhién, d6i véi
2 miu DNA s6 10 va 11 cua 2 loai lan khac nhau (c6 kiéu hinh khic nhau) lai thu
nhan dugc vi tri band DNA duoc khuéch dai gén nhu giéng nhau hoan toan & hau
hét céc primer nhu: OPF02, OPF04, OPF05, OPF07, OPR07, OPAO8 va OPA12
(hinh 1B, 1C, 1D, 1E, IF, 1G va 1H). Piéu nay cho thiy chi dya vao dic diém
kiéu hinh dé danh gia su da dang di truyén 6 thé gdy ra su sai 1€ch.

O phan tmg PCR véi primer OPA 12 két qua khuéch dai thu duoc nhitng ddy band
DNA c¢6 kich thuéc bang nhau cho ca 10 loai lan rimg va 2 loai lan lai, c6 thé day

1a nhiing alen dic trung dién hinh trong bd gen ciia chi Dendrobium nhu vi tri band
450bp, 550bp (Hinh 1H).
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Hinh 1: Két qua dién di san phz‘;m PCR sir dung cac Primer: (A) OPF01, (B) OPF02, (C) OPF04, (D)
OPF05, (E) OPF07, (F) OPR07, (G) OPA12, (H) OPAOS, (I) OPF8 va (K) OPR12 voi M la thang
chuan 100bp va lane A la doi chirng 4m khéng c6 DNA
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Phan nhon di truyén dua trén sy hién dién cta cac band DNA duoc khuéch dai thé
hién trén gel (Hinh 2), cho thay 12 mau cta 10 loai lan rimg va 2 loai lan lai thudc
chi Dendrobium nhin chung c6 su da dang, khac biét di truyén dao dong trong
khoang 0- 42%. Xét & khoang tuong dong 59% c6 thé chia 1am 3 nhém chinh: A,
B,C. Nhom A c¢6 7 loai, nhom B c6 1 loai, nhém C c6 3 loai. Trong d6 nhéom C,
céc loai c6 mbi quan hé gan hon so v6i nhém A va B véi khoang tuong dong 1a
80%, con cac loi trong nhém A c6 quan hé tuong ddng xa hon khoang 61,6%

Trong nhém A duoc chia thanh 2 phan nhom nho 1a Al va AIL Phan nhom Al gom
2 loai lan lai nhap ndi tir Thai Lan 1a thongchai-gold va sonia c6 do twong dong
khoang 65.2%. Nhom AIl dugc chia thanh 2 phan nhém nhoé hon 1a Alll va All2,
phan nhém AIIl gém c6 3 loai lan rimg. Phan nhom AII2 ¢6 2 loai 1a Hoang thao
thai binh va Hoang thao kim diép. Hai loai nay c6 hé sé tuong quan di truyén
khoang 67% va c6 mot sd ddc diém hinh thai gidng nhau nhu: hoa dang chim,
mau vang, c6 vét do tron & giira, moi ¢6 ria min.

Al Thongchat-gold

Somia

Baolu

All,

Thuytientrang

All Nhatdiemhoang
1 |AIL Thaibmh

Kumdiep

Huongduyen
CI

Truclan

CII Tuyetmailamong

| Tuyetmailaday

| Nhatdiemhong

[ i — T T T i T T T i —
0.58 0.67 0.77 0.86 0.95
Coefticient
Hinh 2: Cay pha hé (phylogenetic tree) ctia 11 loai Dendrobium

Nhom B chi ¢6 mot loai 1a Hoang thao huong duyén, v6i dic diém hoa moc don
doc ¢ nach 14, va c6 mui thom.
Nhém C chia lam 2 phan nhom 1a CI va CII, nhém CI c6 moét loai 1a Hoang thao
truc lan, phan nhoém CII gdm 2 mau lan thudc loai Hoang thao tuyét mai va 1 mau
thudc loai Hoang thao nhat di€ém hong. Trong do, 2 mau lan cua Hoang thao tuyét
mai c6 nhiéu nét kiéu hinh giong nhau nhu: ki€u hoa, ki€u than giong nhau hoan
toan chi c6 khac biét vé ki€u 14, nhung qua phéan tich vé kiéu gen, 2 mau nay chi c6
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quan hé tuong dong di truyén trong khoang gan 84%. _Trong khi do, mau lan c6
kiéu 14 ngan va day hon thi ¢6 quan hé tuong dong rat gan voi loai Hoang thao
nhit diém hong va phan trim twong dong cia ching dat gan 95%, mic du dic
diém kiéu hinh ctia chiing hoan toan khac.

4 KET LUAN

Két qua phan tich 12 mau ctia 9 loai lan rung Dendrobium va 2 loai lan lai bang k§
thuat RAPD cho thay 10 primer déu thé hién tinh da hinh cao va ghi nhén dugc
214 dau phéan tu.
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Mudi hai mau cta 11 loai lan duge phan nhém di truyén thanh 3 nhom chinh,
trong d6 nhoém A 16n nhit gom 7 loai, nhom B nho nhét 1a 1 loai. Mirc do
tuong ddng trong khoang 58-95%, nhém C gébm 4 mau ciia 3 loi lan rimg co
twong quan di truyén cao nhét dat 80%.

Hai mau lan cua loai D. crumenatum Sw. 1a Hoang thao tuyét mai 1a mong va
Hoang thao tuyét mai 14 day c6 kiéu hinh gin giong nhau, tuy nhién khoang
tuong dong ciia ching chi dat 84%.

Mau lan Hoang thao tuyét mai 14 day va loai Hoang thao nhat diém hong tuy c6
dic diém hinh thai khac nhau nhung lai c6 hé s6 twong quan di truyén cao nhat
dat gén 95%.
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