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MO PAU
1. Tinh cép thiét caa dé tai

Phong lan 1a thyc vat c6 hoa dep, mau sic da dang, phong phd, thu hat su quan
tam yéu thich cua nhiéu dbi tuong, dic biét 1a cac nha khoa hoc. Vi khi hau nhiét
d6i va dia hinh da dang khac nhau, ngay cang nhiéu loai lan méi dugc phat hién va
bd sung vao danh séch céc loai lan phan bé ¢ Viét Nam. Tai Viét Nam, phong lan 1a
mot ho phong phu va dic sac caa hé thuc vat, co gia tri tai nguyén vé nhiéu mat doi

véi nén kinh té, doi séng con ngudi.

Nhiéu loai lan riing Viét Nam, trong d6 ¢ céc loai thuoc chi lan Dendrobium
cho hoa dep, két hop nhiéu mau sic phong phd, hai hoa; mot sé loai ¢ huong thom,
lau tan, nd kéo dai tir 1 — 2 thang [1;12;14]. Lan Dendrobium con la chi I6n thir hai
trong ho Phong lan, chi sau chi Bulbophyllum va Ia chi c6 s6 lwgng lodi 16n nhat thuoc
ho nay trong hé thuc vat Viét Nam [1;75]. Lan Dendrobium khéng chi la mot trong
nhitng nhém hoa lan duoc yéu thich, tiéu thu nhiéu, phuc vu nhu cau thi truong choi
lan chau, lan cat canh ma con c6 lich sir duoc sir dung 1am thao duoc trong khoang
2000 niam nay & cac nudc Pong — Nam chau A [30]. Mbi truong song tu nhién cua
c4c loai Dendrobium ban dia & Viét Nam ngay cang bi suy giam do bién déi khi hau
va su khai thac qua muc cua con nguoi, diéu ndy c6 thé dan dén nguy co lam mat
nguon gen lan rimg néi chung ciing nhu lan Dendrobium ni riéng. Bén canh dé, viéc
du nhap va lai tao ngay cang nhiéu giéng lan Dendrobium méi ciing 1am cho nhiéu
giong ban dia dan bi 1ang quén. Vi vay, viéc dinh danh va danh gia da dang di truyén
cho cac loai Dendrobium ¢ Viét Nam hién rat quan trong dé kip thoi bao tdn nhém

lan qui nay.

Tur thuc té d6, rat nhidu cong trinh nghién ciru duoc tién hanh nhim bao ton
da dang cac loai lan, trong do c6 Bo suu tap hoa lan cua Trung tam Cong nghé Sinh
hoc Tp. HCM [26]. Tinh dén cudi nam 2019, B6 suu tap ndy di c6 gan 400 mau gidng
lan cé4c loai, trong d6 c6 190 mau gidng thudc chi lan Dendrobium, cac mau nay da

duoc dinh danh, phan loai trén co s dyua vao hinh théi cua tirng mau gidng.



Thue vat néi chung mudn dinh danh hinh théi can phai c6 mau vat véi day du
c4c yéu té thanh phan nhu than, r&, 14, hoa... Hién nay, qua trinh nhan dién cac gidng
lan van duya trén hinh thai bén ngoai, dic biét can cac mau c6 hoa dé cho két qua dinh
danh téi wu nhat. Ho Lan 1a mét ho thuc vat duoc danh gid 1a rat kho dé nhan dién,
dinh danh, dic biét 12 thoi ky chiing chwa ra hoa [27]. Nhiéu loai chi khéc véi loai 1an
can & mot diém hinh thai rat nho va tinh té. Nhiéu loai thuoc chi Dendrobium cé hinh
thai ngoai kha giéng nhau khi chua c6 hoa, do vay rat kho dé nhan dién ching bang
phuong phap hinh thai thong thuong. Trude day, qua trinh chu dong lai tao ra cac
giong lan mai van mang tinh kinh nghiém va cam tinh ma chua dua trén nén tang di
truyén nén co thé tao ra cac dic tinh gidng khdng mong muédn hoac cac bién di, diéu

d6 dan dén viéc phan loai ching & muc chi va loai cuc ky kho khan.

Mt khéc, lan chi c6 gia tri khi c6 hoa nén trong mét s trudng hop, ngudi ta
c6 thé bat gap loai qui nhung lai bo qua do hinh thai ciia n6 khé phan biét so véi cac
loai théng dung khac. Mot s6 loai dic hiru dang co nguy co bi tuyét chung bi cam
khai thac, xuat khau nhu D. nobile, D. amabile, D. hancockii...[1;19] nhung do viéc
kiém tra, tham dinh tai cac cira khau khdng phai do cac chuyén gia thuc hién nén
chuyén cay con, ciy truong thanh chwra c6 hoa bi khai thac trai phép 1a diéu kho tranh
khoi.

Trong qua trinh suu tap, dinh danh, lai tao va nhan cac giong lan caa Trung
tam Cong nghé Sinh hoc Tp. HCM ciing gip cic van dé nhu mau thu duoc chua cd
hoa, nhiéu mau giéng nay khong ra hoa trong diéu kién séng & Tp. HCM, c6 thé bo
s6t cac mau giéng quy trong qua trinh thu thap, viéc nhan nudi sb lwong 16n céc giéng
quy c6 thé bi nham I4n, viéc lai tao ngau nhién va kho kiém chuing nén tang di truyén

ctia cac to hop lai.

Céc ky thuat sinh hoc phan tir hién nay duoc (ng dung nhiéu trong viéc danh
gia da dang di truyén, phan dinh céc gidng, loai, tham chi ca mic dudi loai caa thuc
vat. Mdi k¥ thuat déu c6 nhitng uu, nhuoc diém riéng va dugc ap dung cho ting

truong hop, ddi tuong cu thé khac nhau. Trong d6, mi vach DNA duogc cho 1a mot



céng cu hiru dung trong viéc dinh danh cac loai thuc vat, trong d6 cé cac loai lan.
Viéc nghién ciru tng dung hé théng ma vach DNA cho céc loai hoa lan gitp cho cong
tac suu tap, bao ton, dinh danh ciing nhu danh gia da dang di truyén dé tién hanh cong
tac lai tao, nhan nhanh cac giéng hoa lan phuc vu cho san xuat, dong thai ¢é thé quan
ly khai thac t6t hon ngudn gen hoa lan hién c6. Nhiéu cong trinh da ching minh rang
viing ITS (Internal transcribed spacer) thé hién su da dang cao giita cac loai nén duoc
sir dung dé phan loai va nghién ctitu méi lién hé di truyén gitra cac loai [27;48], dac
biét la cac loai thudc chi Dendrobium [35;37;64;80;89;91;110]. Vung ITS2 da duoc
danh gia 1a c6 thé phan biét rd rang giira cac loai Dendrobium [44:67;99]. Ba ving
trinh tu trong luc lap trnH-psbA (ving nam gitra 2 gen trnH va psbA), matkK
(maturaseK) va rbcL (ribulose-1,5-bisphosphate carboxylase) cling da dwoc xac dinh
la c6 gia tri trong viéc phan dinh cac loai thuéc chi Dendrobium
[27;50;63;82;91;113;120].

Dé tai “Nghién ctru xay dung co sé dit liéu trinh ty gen dé nhan dién nhanh va
xéac dinh mirc 46 da dang ctia nhdm lan Dendrobium khu vic phia Nam” nham huéng
dén viéc xéc 1ap hé théng ma vach DNA dé dinh danh va phan loai & ddi tuong lan
Dendrobium sé& gilip cac nha khoa hoc, cu thé 1a Trung tam Coéng nghé Sinh hoc Tp.
HCM c6 thong tin day du va hé thdng hon trong cong tac suu tap, bao tén, danh gia
da dang di truyén, tir d6 dé ra cac hudng lai tao, chon gidng va nhan gidng in vitro
phuc vu Chuong trinh phat trién hoa, cay kiéng Tp. HCM ciing nhu phat trién ndng
nghiép do thi.

Pé tai da st dung 40 mau giong Dendrobium dé tién hanh mé ta hinh thai; giai
trinh ty cac vung ITS (trong nhan), rbcL, matK, trnH-psbA (trong luc lap) cho 84
mau gidng Dendrobium; st dung cong cu tin sinh hoc dé phan tich mtc d6 da dang,
méi quan hé phat sinh loai ciia nhém lan nay; ang dung hé thng trinh tu dé phan tich

kha nang truy nguyén ngudn goc bd me caa mot s6 mau lan lai.



2. Muc tiéu nghién cwu
2.1 Muc tiéu chung

Nghién ctru xay dung co sé dir li€u trinh twy DNA — hé théng ma vach DNA dé
kiém chimg va dénh gia da dang di truyén ciia mot sé loai lan Dendrobium dugc thu
thap & mién Nam Viét Nam.
2.2 Muyc tiéu cu thé

1. Xay dyng bd dir liéu trinh ty DNA cho mét s loai lan Dendrobium & khu
vuc phia Nam dya trén trinh ty DNA cua 4 marker.

2. Dénh gia mirc do da dang di truyén dua trén mot sb trinh tw DNA cia nhom
lan Dendrobium thudc khu vuc phia Nam Viét Nam da thu duoc.
3.. Y nghia khoa hoc va y nghia thuc tién
3.1 Y nghia khoa hoc

Dé tai da xac dinh duoc su da dang di truyén cua nhém lan Dendrobium khu
vuc phia Nam Vi¢t Nam dya vao dac diém hinh thai va DNA barcode. Nhirng thong
tin trinh ty déu dugc dang ky trén GenBank, gop phan 1am phong phi co so dit liéu
cta lan Dendrobium tir d6 lam tién dé cho nhitng nghién ctru sau nay. Dé xuat duoc
cac marker tiém nang gitp xac dinh nhanh céc loai lan Dendrobium nham béao t6n
nguon gen quy cta Viét Nam.
3.2 Y nghia thuc tién

Nghién ctru dé xuét su dung h¢ théng trinh ty ma vach DNA nhim phuc vu
cong tac nhan dién, dinh danh, phan loai cac loai lan Dendrobium nhanh va chinh
xé4c hon trong cong tac bao ton quy gen.
4. Pbi twong va pham vi nghién ciu
4.1 Péi twong nghién ciru

Lan Dendrobium — thu thap tir BO suu tap hoa lan ctia Trung tam Cong nghé

Sinh hoc Tp. HCM, va 1 s6 vuon lan.



Céc trinh ty DNA c6 tiém ning trong viéc phan dinh loai.
4.2 Pham vi nghién ciru

Nguén vat liéu mau lan duoc sir dung tir B suu tap hoa lan cua Trung tAm
Cong nghé Sinh hoc Tp. HCM, day 1a san pham, két qua thudc dé tai “Suu tap, nhip
noi1, chon tao va nhan nhanh cac giéng hoa lan phuc vu noi ti€u va xuét khau” cua
TS. Duong Hoa X6 va cong su da dugc nghiém thu ndm 2011 [26]. Pé tai da tién
hanh:

- Phan tich va xay dung cdy phan nhém dya trén 72 dac tinh hinh thai cia 40

mau gidng lan Dendrobium.

- Phan tich 4 ving trinh ty rbclL, matK, trnH-psbA, ITS cta 84 miu giéng
(gém 71 méu gidng lan thudc 25 loai Dendrobium dai dién ctia khu vyre mién Nam
Viét Nam va 13 mau giéng lan lai).
5. Nhirng déng gép méi ciia dé tai

Pé tai cung cap thong tin trinh ty cac marker (ITS, matK, rbcL, trnH-psbA)
cua cac loai lan Dendrobium ban dia Viét Nam trong nghién ctru vao co s¢ dir liéu
GenBank. Trong d6, c6 nhitng trinh tu ving rbcL, trnH-psbA thudc nhiéu mau giéng
hién chua c6 hoic dugc cong bd rat han ché trén GenBank.

Budc dau danh gia da dang di truyén vé trinh tw DNA marker ctia cac nhoém
lan Dendrobium khu vuc mién Nam Viét Nam. Dé xuét dugc cac marker tiém ning

cho viéc phan dinh cac loai lan Dendrobium.



CHUONG 1. TONG QUAN TAI LIEU VA
CO SO KHOA HQC CUA PE TAI

1.1 Giéi thiéu vé he Phong lan

Theo Takhtajan nam 1987, ho Phong lan (Orchidaceac) 1a ho thuc vat 16n nhét
trong 16p Mot 14 mam (Monocotyledoneae) va 1a ho 16n thir hai (chi sau ho Cuc -
Asteraceae) trong nganh Thyc vat hat kin (Angiospermae). Orchidaceae co t&i 750
chi va hon 25.000 loai, chinh vi thé hinh thai cu tao cling nhu hé théng phan loai ho
nay hét strc da dang va phire tap. Khong chi vay, s6 luong loai va chi thudc ho nay
hién khong ngimg tang 1én theo thoi gian. Cac chi véi sé lwong lodi 16n thudc ho
Phong lan c6 thé ké dén nhu lan Long (Bulbophyllum), lan Hoang thao (Dendrobium),
lan Hai (Paphiopedilum), Cat lan (Cattlaya)... [12].

Nhin chung, ho Phong lan bao gém céc loai cay than thao song lau nam (do6i
khi hoa g6 mot phén 4] géc). Chung hodc séng & dat, noi hdc, vach da hodc séng phu,
song hoai... Tuy nhién, nét doc ddo nhat cta ho nay 1a 16i séng phu (bi sinh) bam,

treo lo limg trén vo cac than cay gd khéc [12].

Phong lan phan bd rong rai trén Trai Dat lam cho chiing trd thanh mdt ho toan
cau. Ho Phong lan phan bo tir 68 d6 vi Bic dén 56 d6 vi Nam, nghia la tir gén Cuc
Bic xudng tin cac dao cudi ciing ciia Cuc Nam. Tuy nhién, trung tim phan b ctia ho
nay 1a & cac ving nhiét d6i, dic biét 1a chau My va Pong Nam A. Chau A rét giau
cac loai cua chi Dendrobium (1400 loai), Coelogyne (200 loai), Vanda (60 loai) [12].

Theo bdo céo cia Averyanov (2003), & Viét Nam ude tinh ¢6 khoang 1000
dén 1100 loai lan thudc 152 chi. Mudi chi ¢ sé lwong loai 16n nhat 1a Dendrobium
(107 loai), Bulbophyllum (95 loai), Eria (49 loai), Liparis (44 loai), Habenaria (34
loai), Oberonia (28 loai), Coelogyne (27 loai), Cymbidium (24 loai), Calanthe (20
loai) va Cleisostoma (20 loai). Phin 16n cac loai lan dang bj tiéu diét trong hé thuc
vat Viét Nam thudc vé 25 chi trong @6 c6 chi Dendrobium. Nhiéu loai lan nay dang

bi thu hai nhiéu d€ ban lam cdy canh trong nudc cling nhu dé xuat khau ra nudc ngoai.



Nhiéu loai lan dic hitu cAn duge bao ton dic biét nhu 14 tai san doc ddo nhét cua quéc
gia, néu khong chung c6 thé bi tiéu diét & mot twong lai gan trong d6 c6 D. amabile,
D. cruentum, D. unicum, D. hancockii...[1]

1.2 Giéi thiéu vé lan Dendrobium

1.2.1 Vi tri phan logi

Dendrobium 1a moét chi 16n thudc ho Phong lan véi khoang 800 — 1500 loai dugc
thiét 1ap boi Olof Swartz nam 1799 [105]. Céc loai thudc chi Dendrobium rat da dang

v¢€ hinh dang, mau sac, kich thudec.

Gidi Plantae

Nganh Angiospermae (Magnoliophyta)
Lép Monocotylendones (Liliopsida)
Bo Asparagales

Ho Orchidaceae

Ho phu Epidendroideae

Téng Epidendreae

Chi Dendrobium

Theo Duong Pirc Huyén, naim 1992, lan Dendrobium 1 mét trong nhitng chi
c6 nhiéu loai nhit cia ho Orchidaceae va c6 dic diém hinh thai da dang. Lan
Dendrobium c6 nhitng dac diém khac biét véi nhitng chi 1an can nhu luén moc cum
va c6 phan dot, s6 lugng khoi phan ludn 1a 4, khong c6 16ng mém trén 14 hay cac bo
phan ctia hoa. Nhém tac gia nay di duwa trén hé thong cta Seidenfeden (1985) va
Holttum (1964) dé sap xép 97 loai lan Dendrobium & Viét Nam thanh 15 muc
(section) [14].

Theo tai liéu “Phong lan Viét Nam” ctia Tran Hop (1998), & Viét Nam, lan

Dendrobium cé dén 100 loai, xép trong 14 tong, dugc phan biét bang than (gia hanh),
l4 va hoa [12].



1.2.2 Sw phan bé

Lan Dendrobium chi dugc tim thiy & Pong ban cau, trai dai tir Uc, xuyén sudt
Nam Thai Binh Duong, Philippine, An Do, mot s6 xuit hién & Nhat Ban va xuit hién
nhiéu nhat & Pong Nam A. Trong khi cac nudec Nam My tu hao vé cac loai thudc chi
Cattleya tuyét dep, cac nudc Pong Nam A ciing hinh dién vi ¢6 chi lan Dendrobium
vO cung phong phu. Theo nghién ctru ctia Dressler (1981), chau A c6 khoang 1.400

loai thudc chi lan Dendrobium [12].

Piéu kién sinh thai cua lan Dendrobium ciing rat da dang, c6 nhiéu loai chi
moc va ra hoa ¢ vung lanh, c6 loai & vung ndng, ¢6 loai trung gian, cling c6 loai thich
nghi véi bt cr diéu kién khi hau nao.

O Viét Nam, nam 1932, cdc nha thuc vat nguoi Phap (F. Gagnepsin va A.
Guillaumin) di cong bd 53 loai Hoang thao ¢ Viét Nam, va sau d6 da cong bd bd
sung thém mot s6 loai (1932 — 1964). Nam 1992, Duong Pitc Huyén va cong su ciing
da phan loai va dinh danh 97 loai lan Dendrobium ¢ Viét Nam, trong d6 co6 48 loai
c6 gia tri 1am canh va 21 loai dic hiru ciia Viét Nam [14]. Nam 1998, Tran Hop mb
ta 93 loai lan Dendrobium trong cudn “Phong lan Viét Nam” [12]. O mién Nam Viét
Nam, tac gia Pham Hoang Ho cling ¢ mé ta 56 loai Hoang thao trong “Cay cd mién

Nam Viét Nam”, tap 2 [10].

Theo cong bd “Trich yéu duoc cap nhat hoa vé cac lodi lan ¢ Viét Nam” [1],
& Viét Nam hién da biét duoc 897 loai lan thudc 152 chi, chung chiém khoang 75-
80% trong téng s6 1.000 - 1.100 loai uéc tinh c6 & day. Trong d6, chi lan Dendrobium
¢6 6 lugng loai cao nhat (107 loai), tiép dén 1a Bulbophyllum, Eria, Liparis... Cong
bd nay cung cap cac thong tin vé tén khoa hoc, khu phan bd, cach sdng, d6 thuong
gap cua loai va tinh trang bi de doa ti€u diét cua tung loai. Theo do, & mién Nam Viét
Nam c6 khoang 88 loai thudc chi Dendrobium phan bé & ving 4 - Tiéu ving hé thuc
vat Trung Truong Son (phan nam trong lanh thd Viét Nam); 5 - Tiéu ving hé thyc
vat Nam Truong Son; 6 - Tiéu ving hé thyc vat Nam Pong Duong (phan nam trong

lanh tho Viét Nam) trong Hinh 1.1.
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Hinh 1.1 Cac ving hé thuc vat dugc chép phafm dé mo ta su phan b6 lan trong bang
trich yeu [1]

1.2.3 Sw da dang va phong phu cia lan Dendrobium

Lan Dendrobium la chi lan (genus) da dang, phong pht v6i hon 1.000 loai
(species) nguyén thuy dugc chia thanh 40 nhoém (sections) thuoc dong Dendrobiinae

nhu Phalaenanthe, Eleutheroglossum, Callista, Ceratobium, Stachyobium...

Dua vao dic diém gia hanh, lan Dendrobium tap trung thanh hai dang chinh
[20]:

- Dang dung (Dendrobium loai phalaenopsis): thudng moc & xt néng, chiu 4m,
¢6 nhiéu hoa. Tp. HCM trdng rat nhiéu loai nay nhu: Nhit diém hong, Nhat diém
hoang, Bao hi, Y thao, Thiy tién, Sonia,....

- Dang thong (Dendrobium loai nobile): chiu khi hdu mat mé & ving ddi nii cao
nhu Pa Lat, Lam Déng,. ..; 14 nhat mau hon so véi dang than dung, 14 rung khi thoi
tiét lanh. C6 nhiéu loai Dendrobium dang thong nhu Gia hac, Hac vi, Long tu, Phi

diép vang,...
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Hinh 1.2. Cac dang than chinh cua lan Dendrobium
A. Dendrobium anosmum - Dang thong
B. Dendrobium cariniferum - Dang ding

Dua vao dic diém hinh thai 14 va hoa, lan Dendrobium duoc chia ra thanh 5

nhom:

Nhém 1 Nhém 2
D. antennatum — D. phalaenopsis D. anosmum — D. wardianum
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Nhém 3 Nhém 4
D. chrysotoxum — D. farmeri D. atroviolaceum — D. spectabile

Nhom 5
D. draconis — D. formosum

Hinh 1.3 Céac nhém lan Dendrobium
- Nhém thit nhat c6 dic diém 1a 14 xanh quanh nam va hoa thi thudng moc ¢ gan
ngon nhu D. antennatum, D. phalaenopsis...
- Nhém thtr hai, 14 thuong rung vao mua dong va hoa thudng moc & gan ddt trén
than cay nhu D. anosmum, D. wardianum...

- Nhoém thir ba hay con goi 1a nhém Callista, khi ra hoa thi hoa rit xuéng phia dudi

nhu D. chrysotoxum, D. farmeri...

- Nhom tht tv 13 nhém Latoura v6i chum hoa moc thing dimg nhu D.

atroviolaceum, D.spectabile...
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- Nhom thtr nam 1a nhém Formosae c6 dac di€m la trén than va 1a cay co6 16ng mau

den va hoa thudng 1a mau trang nhu D. draconis, D. formosum...

Pham Hoang Ho (2003) [11] phén loai chi lan Dendrobium gém 13 nhém:
Bolbidium, Callista, Apoum, Strongyle, Gastridium, Conostalix, Rhopalanthe,

Formosae, Pedilonum, Dendrobium, Breviflores, Dischophyllum, Stachyobium.

- Nhém Callista gdm cé: D. chrysotosum (Kim diép), D. densiflorum Wall (Thuy
Tién), D. farmari Paxt (Thuy tién trang vang), D. lindleyi Steudel (Vay rong), D.
thrysiflorum Reichb (Thuy tién vang)...

- Nhom Dendrobium gom c6: D. anosmum Lindl (Gia hac), D. fimbriatum Hook.f.
(Long nhan), D. heterocarpumi Lindl. (Nhat diém hoang), D. primulinum Lindl.
(Long tu), D. moschatum (Buch-Ham) (Thai binh)...

Chinh vi su da dang vé chung loai ma nhom lan nay co6 di€u kién sinh thai rat
da dang, c6 loai hoa chi moc ¢ vung lanh, c6 loai lai chi song ¢ vung cé khong khi
nong, cling c6 loai chi chiu dugc nhi¢t dd vira phai, nhung c6 mot so6 loai lai rat dé

chiu la diéu kién khi hau nao cling song duoc.

Lan Dendrobium c6 thé nhan nhanh giéng bang phuong phap tach gia hanh
thong thuong. La loai lan da than véi nhidu gia hanh, cac gia hanh thudng mang mot
than véi nhidu 14 moc xen k&, trén than c6 rat nhiéu mat ngi. Tai nhitng mét ngi nay
s& dam choi va cho ra mot cdy con méi. Hoa cua lan Dendrobium c6 thé moc tir than
thanh tirng chim hay chi moc mot hoa duy nhat. C6 mét sé loai lan Dendrobium
trudc khi ra hoa s& rung hét 14. Dic biét hon cac giéng lan khac, cac chdi hoa cia lan
Dendrobium khéng nhitng moc trén cac gia hanh méi, tai cic gia hanh cii cling c6 thé
moc hoa, vi thé mét cay lan Dendrobium cé thé cho ra nhiéu canh hoa. Mit khac, hoa
lan Dendrobium thuong rat lau tan, thuong 1a tir 2 ¢én hon 3 thang, c6 loai hoa c6 thé
nd sudt quanh nam nhu D. caesar Alba, D. caesar latin... Tuy nhién, c6 loai ciing

som né ti tan nhu Thach hoc (D. crulllenatum).

Lan Dendrobium ciing 14 giéng rat da dang vé mau sac va kiéu dang. Chinh vi

thé, ngudi Viét Nam dung nhitng hinh twrong khac nhau dé tuong trung cho mot sb
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loai Dendrobium nao d6: mét con chim bd ciu tring (lan Bach cau), mot loai hac 1é

loi (lan Gia hac), hay mdt dan budém vang bay trang gié (lan Kim di€p)... [12].
1.2.4 Pdc diém hinh thai lan Dendrobium

Céc loai trong chi lan Dendrobium khéng c6 mét hinh dang chung nhat vé hoa

va dang cay véi sb luong 10ai qua 16n va phan bd rong rai.
1.2.41Ré

Cay c6 hé ré khi sinh, c6 mot 16p hiit 4m day bao quanh gdm nhitng 16p té bao
chét chira déy khong khi nén ré 4nh 1én mau xanh bac. Vi vay, ré hut duoc nuéc mua
chay doc trén vo cay gd hay nudc lo ling trong khong khi, hoi swong va hoi nudc,
gilp cay hat dinh dudng va chat khoang, mat khac gitp cdy bam chat vao gia thé,
khong bi gié cudn. Mot sd loai c6 than 14 kém phat trién, tham chi tiéu giam hoan
toan, c¢6 hé ré chira diép luc to gitip cay hap thu anh sang can thiét cho su ra hoa va
quang hop [20].

RE ctia lan Dendrobium khong chiu duoc lanh, néu bi lanh trong thoi gian dai,

ré ciy s& bi myc nat va cay bi chét [17].
1.2.4.2 Than

Lan Dendrobium thudc nhom da than (con goi 1a nhom hop truc), cé hé thong

nhanh nam ngang bo dai trén gid thé hodc nam sau trong dat goi la than ré.

Gia hanh 1a nhitng doan phinh to, bén trong c6 cic mé mém chira dich nhay
lam giam sy mat nuéc va duy trir chat dinh dudng dé nudi cay trong diéu kién kho han
khi cay sdng bam trén cao. Ngoai ra, gia hanh con chira diép luc t6 nén c6 thé quang
hop duoc [20]. Hinh dang va kich thudc ctia gia hanh rat da dang: hinh cau, thuon dai
hay hinh tru xép chong 1én nhau tao thanh than gia c6 14 moc xen k&. Mot s6 loai ¢
xU lanh, gia hanh chi c6 nhién vu du trir chat dinh dudng nén khong c6 mau xanh

nhung phia trén c6 mang 1a [17].
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Cac 14 moc xen k& nhau va dm lay than gid do 14 c6 tan cung bang mot cuén

hay thuén dai xudng thanh be 6m than, hinh dang va céu truc 14 rat da dang [20].

L4 c6 hinh kim, try ¢6 ranh hay phién mong. Dang 14 mém mai mong nudc
nac, dai, c6 mau xanh bong, dim hay nhat tuy thudc vao vi tri séng cua cay. Phién 14
trai rong hay gip lai theo gin vong cung nhu cai quat hay chi gip lai theo gan giira
nhu hinh chit V. Nhitng 14 sat dudi gc d6i khi giam di chi con nhitng be khong phat
trién hay giam han thanh vay [17].

Cac loai thudc chi lan Dendrobium vung nhiét déi noi riéng va ho Orchidaceae
n6i chung ddi khi trat 14 vao mua kho han. Sau dé, cay ra hoa hay séng an dé khi gip

mua thi cho chdi méi [2].
1.2.4.4 Hoa

Lan Dendrobium thudc nhém phuy ra hoa & nach 14. Chéi hoa moc tir cac mat
ngu gitta cac dot 14 trén than gan ngon va ca trén ngon cdy. Sy biéu hién trude khi ra
hoa khac biét nhu c6 nhiéu loai rung hét 14 trude khi ra hoa. Thoi gian ra hoa la dau

mua mua hay dau Tét [20].

Lan Dendrobium khi di dinh dudng thi cho hoa thanh chum, phat hoa dai va
thoi gian ra hoa trung binh 1- 2 thang [20]. Ngoai thién nhién mdi phat hoa ¢6 6 - 7
hoa, ti 1€ nd hoa la 85% phat trién tr luc hinh thanh dén lac moét nu nd dau tién 1a 25

- 30 ngay.

Tuy timg loai hoa c6 mau sic, hinh thai hoa khac nhau nhung diém khéc co
ban 1a & canh moi. Tuy thudc vao dang than cdy ma cé cac hinh thai hoa khac nhau,
c6 hoa mau nhat va kich thuéc hoa nhé hon, 14 nhd, dai, loai than nho, hoa to dep
hon, la dﬁy cang thi hoa mau dam, mém mong nudc, loai than cang mép, ngoai ra con

c6 mot s6 loai trung gian c6 mau sic hoa khac la nhu mau 16ng ga con [20].
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D. pendulum D. simondii Gagnep. D. hercoglossum

Hinh 1.4 Dic diém ré, than, gia hanh, 14, hoa, qua va hat & chi lan Dendrobium
1.2.4.5 Qua va hat

Ho Orchidaceae déu c6 qua thudc qua nang, khi hat chin, cac nang bung ra chi
con dinh lai v6i nhau & dinh va gdc. O mot s6 loai, khi chin qua khong niit ra nén hat
chi ra khdi qua khi qua bi muc nat.

Quad chira 10.000 — 100.000 hat d6i khi dén 3 triéu hat c6 kich thuéc rat nho
nén phoi hat chua phan hoa. Sau 3 — 5 thang hat chin va phat tan nho gio [17].

Nhiing hat gidng khong chira cac chat dinh dudng do gi6 gieo vii, dé dugc

nady mam can ¢6 nam cong sinh ho trg cac chat can thiét, dac biét & dau cac giai doan
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phat trién [13].

1.3 Thuc trang bao ton, nhan dién cac giong loai lan Dendrobium & Vigt Nam va
trén thé gioi

Bao ton da dang sinh hoc 1a bién phéap dic biét dé duy tri, bao vé, phat trién
cac loai dong vat, thuc vat quy hiém c6 nguy co tuyét ching, cac quan thé va cac hé
sinh thai dang ton tai. Hién c6 2 phuong phap bao tén dugc st dung rong rii va ngay
cang nhiéu noi trén thé gi¢i huéng dén viéc bao ton trinh tir gen. Phuong phéap duoc
vu tién va tot nhat 12 bao ton tai chd (in-situ conservation), 1 hinh thtrc bao ton cac
hé sinh thai, nhitng noi cu trd tu nhién, duy tri va phuc hoi céc quﬁn thé loai dang tdn
tai trong diéu kién ty nhién ciia chiing. Phuong phap tht hai duoc ap dung kha pho
bién 1a bao tdn chuyén vi (ex-situ conservation), 1a hinh thirc bao tdn cac loai hodc
c4c nguyeén lidu sinh hoc cua loai bén ngoai noi cu tra ty nhién vén c6 cta ching

[22].

Trén thé gi61, cac hoat dong bao tdn lan duoc quan tam va tién hanh boi nhiéu
trung tdm va du 4n chuyén biét. Cé nhidu hudng bao ton nhu tao bd suu tip ngay
trong khu vuc séng tu nhién cua chung, tao bg suu tap hat giéng va cac dang nim ma
chung phu thudc hay du 4n dua lan vao d6 thi nhu ¢ Singapore. Bic My ¢6 hon 200
loai phong lan va hon mét ntra 6 d6 ¢o nguy co bi de doa bién mét trong tu nhién.
Trung tim Bao ton lan Bic My (North American Orchid Conservation Center) dugc
thanh 13p boi Vién Smithsonian va Vuon Bach Thao Hoa Ky (United States Botanic
Garden) cam két dam béo su tdn tai cua céc loai phong lan ban dia. Theo td chire nay,
viéc tao ra mot bd suu tap hat giéng hoa lan quéc gia va mot bd suu tap séng cac dang
nim ma ching phu thudc chinh 1a cach tot nhat dé bao ton su da dang di truyén cua
cac loai lan. Tai Thai Lan, Queen Sirikit Botanic Garden dugc thanh 1ap vao nam
1993 véi muc dich chi yéu 13 ting cudng bao ton cac loai thuc vat co gié tri ctia Thai
Lan. Hi¢n nay, bao ton lan Thai ban dia 1a mot trong nhiing chuong trinh hoat dong
manh nhét ctia Queen Sirikit Botanic Garden. Hoa lan hoang d& Thai Lan thu thap tur

khip noi trén dat nude, dinh danh chinh x4c boi cac nha thue vat hoc va nhan vién
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Queen Sirikit Botanic Garden dan nhan nhan dang [74].

Trén thé gidi, cic nghién ciru theo hudng nhan gidng in vitro nham bao ton
cac loai thudc chi lan Dendrobium ciing rat duoc cac nha khoa hoc quan tdm. Cac
cong trinh theo hudng nhén giéng in vitro duoc mé rong theo thoi gian ca vé loai mo
nudi cdy, loai mau dugc chon, két qua tai sinh... Cac cong trinh gan day thudng chon
d6i twong 1a nhimng loai lan lai méi ¢ gia tri kinh té, thim m¥, nhitng loai quy hiém
dang c6 nguy co tuy¢t chung hay cac loai c6 gia tri dugc li¢u. Shiau va cong su (2005)
d3 nhan giéng in vitro cho d6i tuong D. candidum Wall. Ex Lindl., mot nguyén liéu
lam thudc & Trung Qudc [85]. Khatun va cong sy (2010) tién hanh tai sinh cdy con
tir khoi té bao phat sinh khi hat ndy mam v&i mau ciy 1a chdi ngon cho lan
Dendrobium lai [62]. Someswar va cong sy (2014) tién hanh vi nhan giéng cho loai

lan c6 nguy co bi tuyét chung D. chrysanthum Wall. Ex Lindl [88].

O Viét Nam, theo Nghi dinh 32/2006/ND-CP ban hanh ngay 30/3/2006 vé
“Quan ly thuc vat rimg, dong vat rimg nguy cap, quy, hiém” [19] da quy dinh céc loai
dong thuc vat nguy cap quy hiém can dugc bao vé. Danh muc nay c¢6 52 nhom loai
thuc vat trong d6 ¢6 nhom lan Kim tuyén, lan Hai bi nghiém cAm khai théc, sir dung
vi muc dich thuong mai; D. nobile (Thach hoc),... thudc nhém han ché khai thac, st

dung vi muc dich thuong mai.

Cong tac bao ton (tai chd va chuyén vi) cac loai lan, dic biét 1a lan ring quy
hiém hién dang rat dugc quan tim. Cac nghién ctru duoc tién hanh trén nhiéu phuong
dién. Céc trudng, vién, nghé nhén tién hanh rat nhiéu coéng trinh suu tip, xay dung
vuon lan, dac biét 1a cac loai lan rirng nhu Trung tdm Cong ngh¢ Sinh hoc Tp. HCM
da suu tap gan 400 gidng lan cac loai, Vién Sinh hoc Tay Nguyén hién dang cham
soc gin gitt ngudn gen ctia nhiéu loai lan rimg khac nhau; hay bo suu tap mot so loai
phong lan rimg khu vuc mién Trung, Tdy Nguyén tai Pha Yén...

Tuy nhién, cac bd suu tap sau khi dugc hinh thanh véi sb lugng loai 16n nhung
khé dugc chim séc va phat trién tot do thiéu diéu kién ty nhién phu hop, ky thuat

cham soc hop ly... Cac nghién ctru vé phan loai, dac diém hinh thai, sinh thai ngay
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cang dugc quan tim hon. Nhiéu nghién ctru tip trung vao hudng tim ra diéu kién nudi
trong, cham séc dé cay ra hoa tot, nhan gidng in vitro & hau hét cac gidng loai va ngay

cang mo rong vé mat doi tuong.

Béo ton, phat trién ngudn gen céc loai lan & Viét Nam khong chi c¢6 y nghia
khoa hoc, ma day con 1a co s¢ dé chiing ta tai tao lai mot ngudn tai nguyén dang bi
khai thac tran lan.

“Nghién ciru giai phap bao ton va phat trién san xuét loai lan ring c6 gia tri
kinh té cao tai Binh Phudc” 1a dé tai duoc Trung tam Ung dung Tién bo Khoa hoc va
Cong ngh¢ tinh Binh Phudc thuc hién trong thoi gian 30 thang, tir thang 10 nam 2008
dén thang 3 nam 2011. Pé tai tién hanh diéu tra s6 luong cac gidng loai lan hién hiru
& cac khu rimng trén dia ban tinh; nghién ciru tim hiéu vé dic diém sinh thai, kha ning
thich nghi vé&i diéu kién mai trudng ciia mdi gidng, dinh danh phan loai cac giéng;
tim kiém, thu thap cac giéng lan rimg trén dia ban tinh, xdy dung vudn vom suu tap,
lwu gitt, chdm soc, bao tdn cac gidng lan dic trung cia ring Binh Phude; nghién ciru
thiét 1ap quy trinh nhan nhanh cac gidng lan quy bang phuong phap nudi cdy mo. Qua
qua trinh diéu tra, thu thap, dé tai da thu duoc 2.050 cay lan truong thanh, phan thanh
38 loai c6 tén khoa hoc, phan bd tai rimg Binh Phudc, trong d6 c6 23 loai dic hitu

Viét Nam, 7 loai c6 gia tri kinh té cao dugc nhan gidng san xuat dai tra [23].

“Piéu tra tai nguyén di truyén céac loai lan rimg Vuon Quéc gia Cat Tién va
nghién ctru cac bién phap nhan nhanh dé bao ton” 1a nghién ciru ctia Trung tim Ung
dung Tién bd Khoa hoc va Cong ngh¢ tinh Béng Nai. Pé tai duge thuc hién véi muc
tiéu suu tap, bao ton cac loai lan dic hitu, quy hiém cia Vuon Quéc gia Cat Tién va
khao sat tinh da dang ctia mot s loai lan ring, ddng thoi xdy dung quy trinh nhan
nhanh mot sé loai lan rung dac hitu cua Vuon Quéc gia Cat Tién va mot s6 loai lan
quy hiém can bao ton, co gia tri kinh té hién nay. Cong trinh da thu thip duoc 35 loai
lan rirng lam nguyén liéu ban du dé bao t6n va nghién ciru; nudi cay in vitro cac loai
lan rimg bang mau choi, dbt than, bang hat, va quy trinh chim séc cdy con ngoai

vuon wom.
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“Nghién ctru phuong phap nhan nhanh va bao ton phong lan rimg tai vuon
qudc gia Ba Bé “1a cong trinh ctia Nguyén Tién Diing va cong su. Dé tai diéu tra, thu
thap cac loai phong lan rirng tai virdn qudc gia Ba Bé, sau d6 nhan gidng bang phuong
phap nudi cdy mé tir qua lan. Két qua diéu tra, thu thap cac loai phong lan rimg tai
vuon qudc gia Ba Bé di dua vé duoc 18 loai lan dang bi khai thac ty do va c6 nguy
co tuyét chung. Trong d6, lan Pai chau (Rhynchostyli gigentea), Pudi chén
(Rhynchostyli retuna) 1a 2 loai thudc chi Rhynchostyli c6 gia tri thurong mai rat cao
va dang c6 nguy co bi tuyét chung trong tuong lai gan da dugc thu nhan va nudi cy

in vitro thanh cong.

Céc nghién ctru nhan gidng in vitro nham muc dich bao tén nhitng loai qui hiém
cling duoc tién hanh trén nhiéu ddi twong nhu Hoang thao sap Dendrobium
crepidatum Lind. & Paxt. [15], Thach hoc thiét bi D. officinale Kimura et Migo.,
Hoang thao long nhan D. fimbriatum Hook. [24;25], Thach hoc D. nobile Lind. ...
[15;18;24;25].

Viéc suu tap, nhan nhanh rat c6 y nghia trong cong tac bao ton. Cung véi do
dé cong tac nay thuc sy c6 hi¢u qua thi viéc dinh danh chinh xac mau vat 1a cong
doan hét strc quan trong. Khi suu tap, dinh danh dting gitip cac nha nghién ctru khong
bo s6t, thu thap tring 1ap cac mau vat. Trong cong tac nhan giéng, phai dinh danh
dung cac mau giéng cay goc dé tranh trudng hop sau khi nhan giéng, dua ra moi

truong nudi trong, chd ciy ra hoa méi phat hién khong phai gidng mong muén.

Phuong phép phan loai hinh théi c6 lich st phat trién 1au doi va di xay dung
dugc mot hé théng phan loai sinh vat n6i chung va thyc vat néi riéng tuong dbi dﬁy
du va toan dién. Phuong phap phan loai nay cha yéu dua vao su khac biét vé dic diém
hinh thai sinh hoc gitta hai hay nhiéu cé thé. Tuy nhién, phuong phap ndy ciing gip
rat nhiéu khé khan khi can xac dinh nhitng mau vat ¢ dic diém giong nhau do cing
thich nghi voi diéu kién méi truong, hodc khé nhan biét do c6 nhiéu diém twong dong
& bac phan loai thap nhu loai va dudi loai. Hién nay, phuong phap phan loai hinh thai

van duoc ap dung phé bién cho dai da sb cac bod suu tap ¢ Viét Nam. Trong nhiéu
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truong hop, néu thiéu cac chuyén gia phan loai hinh thai, thiéu cac tai liéu dinh danh

hinh thai chuén thi viéc dinh danh mét loai s& gip rat nhiéu kho khan.

Ngay nay, nhitng tr& ngai trong viéc phan loai ndy ton tai ngay trong nhiéu
nha hé théng hoc, sinh thai hoc va tién héa da dang sinh hoc... Vi vdy, viéc nhan dién
chinh x4c bat cir mau dong, thuc vat nao mdt cach nhanh chéng va tin cdy, la mdt
thue t& ma tat ca chung ta diéu quan tdm. Nhitng van dé vé phén loai 1 1y do chinh
dé phat trién mot phuong phap méi dé phat hién nhanh bét ¢ loai nao dya trén trinh
tu DNA tir mau mé cua sinh vat. Pugc goi 1a “ma vach DNA” vi nd giéng nhu nhan
hiéu UPC (Universal Product Code) ma ngudi ta c6 thé tim thdy trén cac san pham
thuong mai. Trinh ty cua chudi DNA duoc tiéu chuan héa thanh cac chudi ngén co
kich thudc tir 400 — 800 bp (base pairs) goi 1a ma vach DNA [58]. Trén 1y thuyét,
ching co thé dé dang duogc xac dinh va dac trung cho hau hét cac loai trén dia cau.
Bang cach khai thac nhiing tién bo cua di truyén hoc phén tir, cong nghé giai trinh tu
nucleotide va tin sinh hoc, ma vach DNA cho phép nhan dién mdt cach nhanh chong
va chinh x4c nhitng gidng loai da biét va ldy thong tin tir ching. Pay ciing 1a tiém
nang cho viéc thiic day su kham pha hang ngan loai khac. M vach DNA 14 cong cu
chinh d6i voi cac nha phan loai hoc trong viéc luu trit va quan 1y nhitng dit liéu vé su

phong pht va nhitng bién d6i trong sinh gidi.
1.4 Mét s6 nghién ciru da dang di truyén & chi lan Dendrobium

1.4.1 Céac chi thi dwoc si# dung dé phan tich da dang di truyén ¢ chi lan

Dendrobium

Rat nhiéu loai chi thi dd dugc sir dung dé phan tich da dang di truyén cho cac
quan thé, loai sinh vat. Chi thi hinh thai 13 nhitng ddu hiéu d& st dung, nhung c6
nhuoc diém 1a gidi han vé s6 lugng, bi anh hudng boi cac giai doan tang trudng cua
ciy va cac yéu tb méi truong. Céc chi thi té bao hoc véi cac ddu hiéu lién quan dén
vi tri, trat tu, kich thuéc, hinh dang ctia cac nhiém sdc thé, cac vi tri déng nhiém séc,
di nhiém sic va cac bang trong k¥ thuat nhudém bang hién nay khong con duoc sir

dung. Trudc khi cac chi thi DNA duoc phat trién, cac chi thi hoa sinh nhu isozyme,
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allozyme... 1a nhitng cong cu phd bién duoc str dung dé danh gia da dang di truyén.
Tuy nhién, nhitg dau hiéu sinh hoa nay chi 1a biéu hién ctia mot phan nho trong bo

gen va thé hién sy da hinh thap nén hién nay ciing it duoc sir dung [60].

Ngay nay, cac chi thi phan tir dugc xem la cong cu dénh gia da dang di truyén
hiéu qua hon ca vi chung khéng bi anh huéng béi diéu kién moéi trudng, kiéu hinh.
Chi thi phan tir (chi thi di truyén) 1a cac du hiéu hodc cac dic trung dua trén su khac
biét vé trinh ty DNA cta mdi sinh vat, tir 46 c6 thé phan biét giira cac ca thé. C4c chi
thi phan tir cung cap mot luong 16n thong tin, mo ta vé cic mau giéng nghién cuu.
C6 nhiéu k¥ thuat, loai chi thi phan tir khac nhau, mét s chi thi di duoc sir dung dé
phan tich da dang di truyén cho ho Lan nhu AFLP (Amplified Fragment Length
Polymorphism), RAPD (Randomly Amplified Polymorphism DNA), RFLP
(Restriction Fragment Length Polymorphisms), SSR (Microsatellite or Simple
Sequence Repeats), ISSR (Inter-Simple Sequence Repeat)... va phuong phap st dung
dir li€u trinh tr DNA.

RFLP 12 chi thi da hinh vé chiéu dai cua cac doan DNA do enzym gidi han tao
nén. Ky thuat nay dugc tng dung dé 1ap ban d6 gen, danh gia da dang di truyén cua
cac loai.

AFLP - da hinh chiéu dai cic doan duoc khuéch dai — 12 ki thuat dwa vao
enzym gioi han, phan ung PCR (Polymerase Chain Reaction), c6 kha nang tao ra mot
lugng 16n cac vi tri da hinh ma khong can biét trude thong tin vé trinh ty DNA cia
ching. K§ thuat nay c6 uu diém 1a nhanh chéng trong viéc phan tich da dang di
truyén, khong can dung nhiéu loai méi. Tuy nhién, AFLP 1a mot chi thi trdi, qua trinh

thao tac dai, phuc tap, ton thoi gian va 1é thudc vao thao tac cia ngudi thuc hién [71].

RADP (Randomly Amplified Polymosphic DNA) — da hinh phan doan DNA
khuéch dai ngiu nhién — 12 k§ thuat dua vao phan tmg v6i cac moi ngdu nhién, khdng
t6n kém va dé sir dung. Cac moi két hop vai cac trinh ty DNA b6 sung, két qua duoc
thé hién trén bang dién di, sy da hinh dugc phat hién dya trén sy hién di¢n hay Véng

mit cia mot bang c6 trong lwong phan tir nhat dinh. Uu diém cua ky thuat nay la
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khong can biét trude trinh ty DNA dé thiét ké mdi, mot bo mdi co thé dugc dung dé
danh gia da dang di truyén cho nhiéu loai khac nhau. Tuy nhién, nhuoc diém cua ki
thuat nay la kho lap lai, cing mot bang DNA trén gel dién di nhung c6 phai cung
trinh ty hay khong thi khong thé phat hién dugc. Ky thuat nay duge tmg dung dé danh
gia da dang di truyén giita cac ca thé trong cting mot loai va giita cac loai khac nhau,
xay dung cy phat sinh ching loai, 14p ban d6 di truyén, xac dinh cic gen cin tim

[51].

SSRs — Trinh tu l4p lai don gian — 1a k¥ thuat sir dung phan tmg PCR dé nhan
ban cac doan DNA trén gen chtra cac trinh tu lap lai (sé base trong 1 don vi ldp lai
nho hon 5). Uu diém cua ki thuat ndy 1a c6 tinh dic hiéu, d chinh x4c cao, don gian,
dé thuc hién, d6 lap lai rat cao. Tuy nhién, k¥ thudt nay yéu cdu phai thiét ké moi
chinh xac. K¥ thuat nay dugc (mg dung nhiéu trong viéc xac dinh huyét thong, danh

gia da dang di truyén va phan loai [51].

ISSR — trinh ty nam gitta cac trinh tu vé tinh - 12 k¥ thuat img dung phéan tmg
PCR dé nhan doan gen nam giita 2 ving lap lai giong hét nhau va ngugc chiéu nhau.
K¥ thuat nay c6 uu diém 1a nhanh, d& thyc hién, khong can thong tin vé trinh tu gen,
cung cap nhiéu thong tin va co thé lap lai. ISSR dugc Gmg dung rong rii trong nghién
ctru da dang di truyén, danh dau gen, phan tich ngudn gbc, xac dinh sy thay do6i

genome va danh gia con lai [51].
1.4.2 Céc nghién ciru da dang di truyén é chi lan Dendrobium
Peng va cong su (2004) da phan dinh cac loai lan Dendrobium bang k¥ thuat

RAPD. Két qué ctia nghién ctru da dé xuat 10 mdi decanucleotide (10 bp) tir 70 mdi
va thu duoc 99 san pham khuéch dai [79].

Yu va cong su (2004) d3 tién hanh k¥ thuat AFLP trén 5 loai Dendrobium. Két
qua cho thiy 4 trong 5 loai lan Dendrobium duoc tip hop thanh mot nhém 16n va
dugc phan dinh mot cach rd rang. Déng thoi dé xuat cac moi AFLP tir 64 mdi duoc

két hop [115].

Ding va cong su (2005) dd danh gia sy khac biét di truyén va sy da dang di
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truyén rong rai gitta cac quan thé lan D. officinale trong tw nhién. Cac phat hién chi
ra rang k¥ thuat RAPD 1a cong cu hitu ich dé danh gia sy da dang di truyén, danh gia

va xac dinh cac quan thé hoang di cua lan D. officinale [39].

Li va cong su (2005) da tién hanh thiét ké cac doan do (probe) dic hiéu tir
DNA bd gen cua cac loai lan Dendrobium c6 quan hé chat ch€ véi nhau. Viée xac
dinh dugc thuc hién dya trén ky thuat DNA array hybridization. Mudi bdn doan do
dic hiéu di duoc dé xuit tr 5 loai lan Dendrobium: D. aurantiacum Kerr, D.
officinale Kimura et Migo, D. nobile Lindl., D. chrysotoxum Lindl. va D. fimbriatum
Hook [65].

Shen va cong su (2006) xac dinh 8 quan thé lan D. officinale bang cach six
dung 10 cap mdi duge chon tir 76 cap mdi ISSR. Téng cong c6 127 bang DNA duogc
khuéch dai, trong d6 115 13 da hinh. Nham ting hiéu qua xac dinh, cac marker ISSR
duoc thiét ké dua trén 6 bang da hinh trong viéc xac dinh 8 quan thé lan D. officinale
[84].

Wang va cong su (2006) da st dung 10 cip mdi RAPD va khuéch dai tong
cong 188 bang DNA trong d6 180 la da hinh va 8 don hinh khi nghién ctru véi 13 loai
Dendrobium. Mirc do da hinh trung binh 13 95,74%. Phan tich cac mdi quan hé di
truyén bang phuong phap UPGMA cho thiy 13 kiéu gen c6 thé duoc phan thanh ba
loai voi khoang cach di truyén 13 0,63 [98].

Vi ky thuat cong nghé sinh hoc phat trién manh, cac nha khoa hoc Singapore,
Dai Loan, Thai Lan di ¢y manh nghién ctru vé ddi tugng lan Dendrobium. Nghién
ctru “Phat hién chi thi SSR va mg dung trong xac dinh giéng lan Dendrobium” ciia
Yue, Lam-Chanl va Hong 13 cong trinh gay duoc nhiéu su chi y. Cac tac gia da xay
dung dugc 14 modi SSR cho cac gidng lan Dendrobium va budc dau thir nghiém thanh
cong trén 42 dong lan Dendrobium lai. Ngoai ra, cong trinh con dé cip dén viéc phan
tich moi quan hé gan giii clia cac giong c6 cung ngudn gdc dé xac minh lai ngudn goc

cé4c gidng hién c6 & Singapore [119].

Céac marker viing DNA tiéu vé tinh duoc thiét ké bai Gu va cong sy nim 2007
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cho ddi twong lan D. officinale. Tac gia di tién hanh phan 14p 12 ving vi tri tiéu vé
tinh tr co s& dit lieu. Nhiing vi tri nay hién thi 3 — 12 alen trong moi vi tri. Ty 1& di

hop tir du kién 0,162 — 0,605 va ty 1& di hop tit thu duoc 0,150 — 0,624 [46].

Yu va cong su (2007) da tién hanh kiém tra bd gen cua 10 loai lan Dendrobium
v6i 17 cap mdi RAPD. Tong cong c6 200 bing RAPD da hinh thu duoc tir nghién
ctru. SO lwong biang da hinh trung binh trén mdi moéi 1a 11,8. Mirc do twong dong di
truyén dya trén RAPD nam trong khoang tir 0,336 dén 0,676. Phan tich UPGMA dua
trén dir liéu ddnh du phan tir RAPD chia 10 loai thanh bén nhom [116].

Zang va cong su (2007) khuéch dai tong cong 142 bang, trong d6 c6 118 bing
12 bang da hinh (83,1% cuia tat ca cac vi tri duoc khuéch dai). Két qua phan tich cay
phat sinh cho thiy rang hé thdng céc loai lan Dendrobium trong nghién ctru dugc xay
dung dya trén k¥ thuat RAPD tuong dong voi hé thong phén loai ¢6 dién trude do
[121].

Jing va cong su (2008) di tmg dung k¥ thuat RAPD dé nghién ctru su da dang
di truyén cua lan Dendrobium. Tong cong c6 70 moi RAPD duoc sang loc trong 6
103 mdi ngiu nhién duoc ap dung trong khuéch dai ngau nhién. Tong cong c6 520
bang DNA dugc phat hién, trong d6 471 bang DNA da hinh véi ty 1€ da hinh trung
binh 13 94,42%. Két qua phén tich bing UPGMA cho thiy 9 kiéu gen c6 thé duoc
phan loai thanh hai loai v6i khoang cach di truyén 13 0,44 [52].

Xiao va cong sy (2008) da tién hanh nghién ciru cac loai lan Dendrobium va
mot sd loai lan khac bang k¥ thuat RAPD. Khoang cach di truyén cia cac loai lan
Dendrobium nam trong khoang 0,0762 dén 0,68421 véi gia tri trung binh 0,4438.
Pong thoi khoang cach di truyén trung binh giita cac loai lan Dendrobium va
Pholidota chinensis la 0,71734 [108].

Verma va cong su (2009) d phan tich mdi quan hé giita cac loai Vanilla duoc
trong, hoang da va lai tao bang cac ky thuat ISSR va RAPD. Két qua da phat hién
mot s6 lugng dang ké vé su da dang di truyén & ca 2 k¥ thuat [95]. Ngoai ra, Ding

va cong su (2009) di st dung cac marker ISSR va RAPD dé nghién ctru sy da dang
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trong quan thé lan D. officinale. C4 hai marker phan tir déu cho ty 18 cac bing da hinh
cao (> 89%) va cac marker ISSR da phat hién sy da dang hon so véi cac marker
RAPD trong 9 quan thé lan D. officinale ty nhién. Phan tich AMOVA cho két qua vé
su bién doi dugc phan ving gitta cac ca thé va cac quan thé 1a 78,84% (ISSR) va
78,88% (RAPD). Cau trac di truyén nay co thé 1a do su thay doi 16n vé dong gen do
viéc phan chia moi trudng sdng va sy khai thac qua muc cta con ngudi ké tir nhitng
nim 1950. Pong thoi nghién ciu con chi ra khong c6 sy lién quan dang ké giira
khoang cach di truyén va dia 1y (r = 0,276; p> 0,05) trong quan thé lan D. officnale
[40].

Fan va cong su (2009) da phat trién va thiét ké mudi 10 vi tri tiéu vé tinh (trong
s6 15 cdp mdi) duogce sir dung trong phan tich da dang & lan D. fimbriatum. CAc vi tri
nay duogc str dung dé sang loc 25 ca thé. Trong s6 cac vi tri, 10 vi tri 1a da hinh véi 2
— 19 alen, ba vi trf 1a don hinh, va phan con lai khong tao ra cac san pham khuéch dai

[43].

Xie va cong su (2010) da sang loc tong cong 60 cip moi cho viée nghién ctru
tinh da dang di truyén ctia 48 mau lan D. officinale. Ty 1& di hop tir thu duoc va du
kién lan lugt tir 0,60 - 0,85 va 0,49 - 0,85. Gia tri PIC ctia mdi vi tri SSR thay dbi tir
0,437 - 0,829 voi gia tri trung binh 14 0,702. Két qua cho thidy SSR 13 mot ky thuét

kha thi dé xac dinh cac ca thé D. officinale trong nudi cdy mé [109].

St dung k¥ thuat RADP, nhom tic gia Bhattacharyya, Kumaria (An Do) da
mo ta dic diém phan tir va phan tich mbi quan hé di truyén cta 60 mau D.
nobile Lindl. thu nhan tir 6 quan thé trong tu nhién. Két qua cho thiy chi thi RADP
c6 kha ning phan biét vé mat di truyén va chia cac mau trong nghién ctru thanh 2
nhém chinh [29].

Wang va cong su (2009) di st dung 17 chi thi ISSR dé danh gia da dang di
truyén ctia 31 loai hoa lan Hoang Thao dugc thu thap ¢ Trung Québc. Két qua cho
thay, trong s tong 2368 bing dugc khuéch dai, c6 278 vi tri ISSR ¢6 d6 da hinh la
100% [100].
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Peyachoknagul va cong su (2014) da st dung ky thuat RFLP ctua vung ITS va
cpDNA (chloroplast DNA) dé xac dinh 25 giong hoa lan Hoang Thao ban dia cta
Théi Lan [80].

Liu va cong su (2014) da thiét ké 53 cap moi SSR, trong d6 ¢6 7 cip da hinh
va c6 thé dung dé phén biét cac loai lan Dendrobium trong nghién ctru [68]. Kang va
cong su (2015) ciing dwa ra két ludn cac cip moi SSR co tmg dung tdt trong phan tich

da dang di truyén va phat sinh loai & nhém lan Dendrobium [54].

Tom lai, trong giai doan 2004 — 2014, cac chi thi phan tt nhu AFLP, RFLP,
RAPD, SSR, ISSR... déu di duogc st dung dé phan tich da dang di truyén cho céc loai
thudc nhom lan Dendrobium. Céac nghién ctru déu da dua ra céc chi thi c6 do da hinh
cao, trong do cac chi thi nhu RAPD, SSR, ISSR cho két qua sb lugng bang da hinh
t6t nhat. Két qua ctia cac nghién ciru nay mot 1an nita khang dinh muc do da dang cua
nhém lan Dendrobium, sy da dang nay khéng chi thé hién ¢ mbc do loai
[54;65;79;98;100;108;116;119;121] ma con ¢ ca mic dudi loai [29;39;40;43;46;84].

O Viét Nam, mot s6 cong trinh nghién ciru tién hanh phan tich da dang sinh

hoc céc loai thudc chi Dendrobium chit yéu str dung chi thi hinh thai va RADP.

Nguyén Thi Pha va cong su (2012) nghién ctru dédnh gia su da dang di truyén
ctia 12 mau hoa lan gdm 9 loai lan rimg va 02 loai lan lai c6 ngudn gdc tir Thai Lan
ctia chi lan Dendrobium 1am co s& di truyén cho cong tac lai tao, khai thac va nhan
gidng céc loai lan ring ¢ Viét Nam. Két qua phan tich di truyén bang 10 doan mdi
ngiu nhién RAPD cho thay, tit ca déu cho tinh da hinh cao (gan 100% cac band da
hinh), két qua phan nhom di truyén 12 mau hoa lan thudc chi Dendrobium c6 thé chia
lam 3 nhom chinh [21].

Nguyén Thi My Duyén va cong su (2012) véi dé tai “Quan hé giira cac giong,
loi hoa lan (Orchidaceae) dua trén dic diém hinh thai” da phan tich mdi quan hé cta
37 loai hoa lan thugc hai ho phu la Cypripedioideae va Orchidioideae thong qua cac
chi tiéu hinh thai va nong hoc. Trong dé, v&i d6i twong Dendrobium, két qua nghién

ctru d tim ra duoc ba loai D. pulchellum, D. Gatton Sunray va D. moschatum cé moi
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quan hé rat gan nhau, muc twong dong 1an luot 13 96,5% va 95%. D. anosmum 'Alba’
va D. parishii 'Alba' ¢c6 mbi quan hé rat gin nhau, muc tuong dong 98%. Tuong tu,

D. anosmum (Hawaii) va D. parishii giéng nhau dén 95% [7].
1.5 Ma vach DNA va t&ng dung trong nhan dién loai

Pinh nghia don gian nhét ctia ma vach DNA 12 mét hodc nhiéu trinh tu gen
duogc 14y tir mau gen di dugc chuin hoa ciia bo gen, dung dé xac dinh loai. Nam 2003,
Herbert va cac dong nghiép lan dau tién di dé xuat viéc sir dung nhirng trinh tir thu
gon cho muc dich xac dinh nhanh chéng va chinh xac “vi tri phan loai ctia loai” thong
qua tat ca cac dang song tir dong vat cho dén thuc vat... va trén nhitng miu mé nho.
Viéc phé bién thong tin vé mé vach DNA duoc ung dung dé nhan dang cac loai va
dugc ap dung dau tién trén dong vat. Tuy nhién, ti€u chuan thiét 12p ma vach DNA
cho thuc vat khong dugc hoi déng cac nha thuc vat hoc chép nhén cho dén 6 nim sau

khi tai liéu dau tién vé méa vach DNA trén dong vat dugc cong b [34;49;58;59].
1.5.1 Céc vung trinh tw dwoc sit dung d@é xay dwng ma vach DNA

O thuc vat, DNA nhan, luc lap va ty thé déu duogc nghién ctru dé sir dung trong

dinh danh phan tu.

C4c trinh ty trong ty thé c6 chi s6 da dang thap gitra trinh tu cac loai; sy da
dang cua vung ma hoa COI (Cytochrome c oxidase I) giita cac ho thuc vat da duogc
ghi nhan 1a chi vai cap base trén doan trinh tu dai khoang 1,4 kilo-base pair (kb) nén

khong thé sir dung dé 1am DNA barcode cho thyc vat.

DNA luc lap 12 DNA soi d6i, c6 chiéu dai trong khoang 35 - 217 kb ty loai
thuc vat, trong d6 phan 16n cac loai co DNA dai khoang 115 - 165 kb. Trong mdi té
bao thyc vat c6 chara 1.000 — 10.000 ban sao cpDNA. Sy hién dién cta nhiéu ban sao
cta gen luc lap & mdi luc lap, ciing véi su hién dién caa nhiéu luc lap trong mdi té

bao 14 tao diéu kién khuéch dai viing cpDNA cu thé.

DNA luc lap 1 cau tric 6n dinh, don boi, khéng tai t6 hop va thuong khong

thira ké tir cha hozc me. Nhiéu nghién cau chi ra rang cac phan ta cpDNA duoc bao
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tén V& trinh tu va su sap xép cac gen duoc 6n dinh cAu tric trén quy ma tién hda 16n,
dic biét 1a thé me trong cac loai c6 quan hé gan giii (Olmstead va Palmer 1994). Khi
tang phan ky tién hoa, dot bién cu trdc tré nén rd rang hon, nhung trinh tu va trat ty
gen tong thé van con nhat quan. Sy on dinh ciu trac nay di tao diéu kién cho viéc
thiét ké cac moi PCR 'phd thong' va dau do cpDNA [77].

N6i chung, trong cac té bao, bo gen ty thé tién hda vai tée do cham nhat, bo

gen cua luc lap véi téc d6 nhanh hon va hé gen nhan vaéi tc ¢ nhanh nhat.

Cac trinh tu DNA trong luc lap tham gia vao viéc phan tich phan loai thuc vt
nhu: 16S-rRNA, rbcL, atpp, ndhF, intron trnL va matK... trai rong tir b cho dén murc
dudi loai. Vung 16S phu hop ¢ mue bg, trong khi rbcL, atpp va ndhF phu hop tir muic
bo dén muc loai. Vung intron trnL, spacer trnL-trnF va matK c6 thé ap dung trong
mot bi€n dd rong tir b cho tdi dudi loai. Vung atpp-rbcl co thé dugc str dung tur

mure chi dén muc dudi loai [49].

Dé khic phuc nhitng han ché cua cpDNA, ciing nhu dé c6 duoc thong tin bd
sung va doc lap trong phan tich phat sinh loai, rDNA da dugc ap dung rong rai nhu
mét cong cu trong hé thdng hoc thyuc vat, va hién nay tré thanh marker thong dung
nhu cpDNA.

Trong té bao rDNA dugc t6 chic thanh hai phan riéng biét: 5S va 18S-5.8S-
26S. Ca hai phan ciia rDNA déu da duoc sir dung trong cac nghién ciru phat sinh loai,
trong do, vung 18S-5.8S-26S dugc sir dung thuong xuyén hon so véi vung 5S. Gen

ribosome gom hang trim dén hang ngan ban sao cho mdi phan [28].

Viéc st dung cac gen trong nhén ¢4 it ban sao cho phat sinh hoc van con trong
giai doan dau. Céc gen trong nhan tién hda nhanh hon so véi cac trinh tu gen trong
c4c bao quan (5 1an so véi cac gen luc lap va 20 lan so vai cac gen ty thé), sy hién
dién cua nhiéu vung doc 1ap va thira ké tir cha me. Tuy nhién, nhuoc diém cua gen
nhan chii yéu tir cac cau truc di truyén va dong luc tién hda caa bo gen nhan phic tap
hon va khoé thu nhan va xac dinh [122].
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Vung ITS trong nhan c6 kha ning phan dinh loai rat cao nén nhiéu nghién ctru
truGe day van sir dung ving DNA nay lam marker cho DNA barcode. Tuy nhién viing
ITS 14 ving phd quat ¢6 ¢ hau hét cac sinh vat ké ca ndm, vi khudn nén viéc giai trinh
tu d& bi nhiém, ving nay hién nay duoc khuyén céo la phai sir dung két hop véi cac
marker khac. Dic biét, cac gen trong luc lap lai dugc lya chon lam marker nhiéu hon
ca vi tinh chat di truyén theo dong me nén khong c6 hién tuong tai to hop, cau trac
gen bén viing va sb lugng luc lap nhiéu nén sd luong bd DNA thu dugc cling nhiéu.
Trong khi cac gen ma hoa cd kha nang phan bi¢t & muc do loai trg 1€n, thi cic vung
khong ma hoa lai c6 d6 bién thién cao hon nén cho phép phan dinh ¢ mirc do dudi
loai. Hé gen luc lap dugc cac nha phan loai hoc phan tir danh gia chiing la sy tich luy
cac dot bién theo thoi gian, do vay s& phan anh ding mirc d6 tién hoa gitra cac loai.
Cho té1 nay, nhiéu nghién ctru tim kiém DNA barcode cho thuc vat da duoc tién hanh
nhung van chua c6 ma vach nao 1a c¢6 kha ning nhan dién hau hét cac loai mot cach
hiéu qua tuong ty nhu vung COIl cho dong vat. Hon thé, thuc vat thuong thay doi
nhanh chéng ciu triic bo gen ty thé cua chiing. Vi thé cac nghién ctru tim kiém van
con tiép tuc va con duge dé nghi la két hop nhiéu doan trinh ty v6i nhau dé 1am céc

DNA barcode ¢ thuc vat.

Trong nghién ctru cua Kress va cong sy (2005), hai ving DNA duoc dé xuit
13 Gng vién tiém niang cho img dung ma vach DNA ¢ thuc vat ¢6 hoa, d6 1a ving ITS
(internal transcribed spacer region) ¢ nhan va vung gitra cac gen trnH-psbA ¢ luc lap.
Vung ITS 13 ving trinh ty dwoc sir dung phd bién trong cac nghién ctru vé phat sinh
loai & thuc vat va né thé hién sy da dang cao giita cac loai. Trong khi d6, ving trnH-
psbA mic du kha ngin (khoang 450 bp) nhung lai 14 ving trinh tu trong luc lap, bién
hoa nhat ¢ thyc vat hat kin va n6 dé dang duoc khuéch dai ¢ hau hét thyc vat ¢ can.
Nghién ctru dugc tién hanh dira trén su so sanh bo gen luc lap ctia Atropa belladonna,
Nicotiana tabacum va thi nghiém trén 7 ho thuc vat hat kin ¢6 quan hé gan véi nhau
va mot nhom cac loai dugc 1dy mau tir thuc vat dia phuong gdm 50 ho thuc vat gdm

99 loai thudc 80 chi [58].
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T chirc Kew, Royal Botanic Gadens, & Anh, mdt trong cac vién khoa hoc tién
phong va din dau vé linh vuc khoa hoc thuc vat va bao ton 16n nhat thé gio1 cling da
va dang thuc hién mot du an lon dé tim ra ma vach DNA chung cho tat ca cac loai
thuc vat. Cong trinh da tién hanh thiét ké cac cap moi phd quat cho hon 100 vi tri trén
bd gen luc lap cua thuc vat. Nhiing két qua va nhan xét cho théy cac chu y duoc tap
trung vao cac vung gen ma hoa, va c¢6 5 ung cu vién dugc chon lam ma vach DNA
cho thyc vat d6 1a cac vung gen matK, rpoC1, rpoB, accD va YCFS5. Céc nghién ctru
tiép theo ctia dy an dé nghi c6 su phdi hop cac gen rpoC1 + rpoB + matK hoic rpoC1

+ matK + trnH-psbA vé6i nhau d¢é ma vach DNA hiéu qua hon.

T6 chac CBOL (Consortium for the Barcode of Life) danh gia bay ving gen
luc lap trén khip bo gen thuc vat va dé xuat mot su két hop cia matK va rbcL nhu
ma& vach cho thuc vat (2009).

T6 chize China Plant BOL Group dé xuét viéc bo sung ving ITS trong nhan
(Internal Transcibed Spacer) két hop véi matK + rbclL nhu ma vach cho thyc vat dé
c6 thé xac dinh tdi da cac loai, tham chi gitp phan dinh cac loai cé lién quan chat ché
(2011).

Hoi thao quéc té lan tha 4 vé ma vach cho sy séng dé nghi st dung 3 trinh tu

dé 1am mé vach cho thyuc vat matK + rbcL + psbA-trnH [93].

Ké thira cdc két qua nghién civu trén, dé tai quyét dinh chon 4 trinh tu @é phan

dinh, phan tich da dang di truyén cho cac loai Dendrobium trong nghién ciru.

ITS (internal transcribed spacer) la mot doan DNA ma héa cho RNA khong
¢6 chirc nang, nam gitta cic RNA ciu tric cua ribosome thuong dugc dich ma. ITS
1a viing khong bao ton, nd ndm giita cac ving DNA rat duoc bao ton 13 18S, 5.8S va
28S. Bé dam bao cho qua trinh sinh téng hop protein dién ra binh thuong, sai sét &
cac gen nay ludn dugce sira chita kip thoi. C6 thé néi rang do cac ving xung quanh
dugc bao ton nén ving ITS 14 ving hing d6t bién. Do vay, ving ITS duoc chon dé
so sanh phan biét cac sinh vat v&i nhau. Mot loi thé cua vung ITS 1a n6 bao gém 2

trinh tu riéng biét (ITS1 va ITS2) dugc ndi voi nhau qua trinh t 5.8S. Ving 5.8S khé
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béo ton, trén thyc té c6 du tin hiéu phat sinh loai phan biét & mtrc by va nganh. Do dé
cac vi tri 5.8S c6 thé phuc vu nhu 1a mot diém neo lién két quan trong dé so sanh trinh
tu trong ca phat sinh loai va nhan dién. Ti¢n ich ctia ving bao tdn nhu 5.8S tao thuan
loi cho viéc so sanh co s& dir liéu, dic biét 1a khi so sanh mdt chudi khong tuong
ddng voi thu vién trinh ty. Trong qué trinh trudng thanh coa rRNA, phan ITS bi cét

va nhanh chong phan huy.

Vung ITS 1a ving c6 rt nhiéu bién ddi. Mic du, vang ITS thuong duge st
dung trong nghién ctru tién hoa cua sinh vat; tuy nhién, phan 16n cac so sanh trén
ving ndy thuong st dung dé xac dinh cac biét hoa trong cting mét loai [28]. Trinh tu
vung ITS cia lan Dendrobium da dugc nhiéu nghién ciru phan tich va két luan kich

thude cu thé cua timg ving (Hinh 1.5).

PFPRIMRY
PFPRIM-F3 ITS1
-+ 2 ITSBQ’ ‘lTS4
TS TRNA Yo 1S 585 IRNA [152 285 RNA
750 - 800bp ¢ ’

231 - 236bp 163 - 164bp , 241 -254bp ,

A
vy

636 - 653bp ¢

Hinh 1.5 Céu tric ving ITS ctia Dendrobium.[38]

Gen rbcL (Ribulose — 1,5 — Bisphosphate Carboxylase). Ribulose — 1,5 —
Bisphosphate Carboxylase/oxygenase (Rubisco) la protein dém trong luc lap. Protein
nay c6 8 tiéu phan 16n (55 kDa) va 8 tiéu phan nho (12 kDa) giéng nhau. Cac tiéu
phan 16n duge ma hoa bang gen lyc lap (rbcL), con céac tiéu phan nhé ma hod bang
gen nhan. Cac gen rbcL ¢ thuc vat bac cao khong c6 intron. Cac gen nay dugc dung
nhiéu trong nghién ciru méi quan hé phat sinh chung loai dugc sir dung nhiéu dé dung
ciy phat sinh loai & cac hat. Tuy nhién, d6i v6i méi quan hé di truyén ¢ muac dudi

loai thi sy phan tich trén gen nay gip nhiéu han ché. Vi vy, viéc can phai tim mot
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ving DNA khic tién héa nhanh hon gen rbcL dé xay dung cdy phat sinh loai & mirc

dudi loai va gen matK 13 mot gen day hira hen cho muc tiéu nay [69].

Ving matK (gen ma héa cho maturase K) dwoc phat hién dau tién trén cdy
thudc 1a (Nicotiana tabacum) khi gii trinh tu ving gen trnK ma hoa cho trnALys
(UUU) ctia luc lap. N6 gom 1 doan ORF (Open Reading Frame) chira 509 codon ndm
trong intron cua gen trnK va duong nhu chua ro chirc nang. Cac nghién ctru stir dung
trinh ty gen matK dé xay dung cay phat sinh loai nhu cho thiy gen matK c6 tinh da
dang hon nhiing gen khac c6 trong luc lap va do vay gen matK tré thanh gen marker
quan trong dé gitp phan loai thuc vat. Gen matK cung véi ving dém psbA - trnH da
dugc dé xuat lam DNA barcoding cho nhom thyc vat ¢6 hoa. Két qua st dung gen
matK cho phan loai di thu duoc su twong dong rit cao véi phan loai hinh thai va cho

gié tri bootstrap tir 92 — 100% [69].

Vung dém psbA - trnH: thuong duoc st dung cho nghién ctru phan loai. Vung
nay c6 kich thudc xap xi 450bp, xac suat nhan ban thanh cong rat cao (100% véi cac
loai da dugc nghién ctru). Mirc do khac biét trinh tu nucleotide gitra cac loai 1a 1,24%
va su khac biét bén trong loai rat thap tir 0,00% — 0,08% . Trinh tw psbA - trnH ciing
da duogc cong b trén ngan hang gen v6i nhiéu loai khac nhau thudc thyc vat hat tran,

duong xi, réu va réu tan [69].
1.5.2 Céac cbng trinh xay deng ma vach DNA cho hg Lan va chi Dendrobium

Ngay sau khi khai niém ma vach DNA ra doi, nhiéu cong trinh trén thé gidi da
tap trung vao viéc thiét 1ap bd dit licu DNA cho sinh vat ban dia. Hoa Lan da nhanh
chong 1a mot ddi tuong dugc cac nha khoa hoc quan tdim do nhitng dac tinh doc déo
vé mat sinh hoc va gia tri vé mat kinh té, y hoc ... cua ching. Ho hoa lan 1a mot ho
thuc vat duoc danh gia 1a rat kho dé nhan dién, dinh danh dac biét 1a thoi ky chung
chua ra hoa. Nhiéu loai chi khac véi loai 1an can & mot diém hinh thai rat nho va tinh
té, do vay rat kho dé nhan dién ching bang phwong phap hinh thai thong thuong. Hon
nira, do ho Phong lan rat dé lai tao ca ngoai thién nhién 1an trong nha tréng do vay c6

rat nhiéu dang trung gian hodc céac bién di di€u dé dan dén viéc phan loai chung &
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mure chi va loai cuc ky kho khan. Do véy khi k¥ thuét phan loai bang trinh tw DNA
ra doi, n6 nhanh chéng tré thanh cong cu hiru dung trong viéc dinh danh céc loai,

nhat 1a cac loai Lan.

Theo béo cio cua Ding va cong sy 2002, lan D. officinale c6 thé duoc nhan
dién nho trinh ty ving ITS. Nghién ctru tién hanh giai trinh ty ving ITS cua 5 loai
lan Dendrobium trong d6 c6 D. officinale va 4 loai khac ¢6 hinh thai tuong tu. Vung
ITS sau khi xir Iy c6 chiéu dai 644 bp gom 235 bp ITS1, 163 bp 5,8S va 264 bp ITS2.
Khi so sanh 5 trinh tu ITS cua 5 loai thi lan D. officinale c6 thé dé dang duoc phan
biét voi 4 loai con lai ¢ 11 vi tri (7 trong ITS1, 1 trong 5,8S, 3 trong ITS2). Theo
nhom tac gia, ITS co thé duge dung dé nhan dang phén tir cac gidng lan D. officinale
[41].

Nghién ctru hé thong phan tir bang cach sir dung viing nam giira cac viing dugc
phién m& (ITS) cta ving 18 - 26S DNA ribosome da dugc thyc hién bdi Clements
(2003) [32]. Bai bao céo da két hop dir liéu phan tir v6i dit lidu hinh thai, tir d6 cung
Cép mot co sé cho viéc danh gia lai mbi quan hé phat sinh cua cac loai Dendrobium

thudc nhém Pedilonum trong nghién curu.

Cheng va cong su (2004) da phan biét cac loai lan Dendrobium bang trinh tur
ITS bao gdm cac ving ITSI1, 5,8S va ITS2. Cac loai lan Dendrobium trong nghién
ctru gom: D. tosaense, D. docinale va D. moniliforme. Chiéu dai ciia san pham PCR
lan lugt 632 bp (D. tosaense), 627 bp (D. docinale) va 628 bp (D. moniliform). Mirc
d6 twong ddng ctia ving rDNA giita cac loai trén trong khoang 91 — 95 %. Tir d6, cho

thiy kha niang (mg dung ving ITS cho cac d6i tugng lan Dendrobium khéc [37].

Xu va cong su (2006) nghién ctru vé su da dang trong trinh ty ITS giita cac
loai lan Dendrobium. Két qua cho thay ving ITS c6 murc do khac biét tir 3,2 - 37,9%
(ITS1) va 5,0 - 26,6% (ITS2). Su da hinh trong loai rat thap nam tir 0 — 3,0% (ITS1)
va 0 - 4,0% (ITS2). Tir @6 cho thay ving ITS c6 thé phan dinh tot cac loai lan

Dendrobium trong nghién curu [110].
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Shao va cong su (2009) dé xuit rang ving psbA-trnH ctia cpDNA c6 thé 1a
duogc str dung lam marker tiém ning dé xac dinh cac loai lan Dendrobium. D¢ dai cia
cac san pham khuéch dai khac nhau nam trong khoang tir 721 dén 767 bp. Khoang
cach di truyén thay di tir 0,0013 dén 0,0183 trong s6 15 loai va khoang cach di truyén
trung binh 14 0,0148. Ddng thoi khong c6 su khac biét gitta cac quan thé tai ving

psbA-trnH cua nhiéu loai lan Dendrobium [82].

Yao va cong sy (2009) di chirng minh rang ving gitra gen psbA-trnH c6 thé
duoc sir dung 1am ma vach dé phan biét cac loai lan Dendrobium khac nhau va dé
phan biét cac loai Dendrobium véi cac loai lan khéac. Trong sé cac loai nghién ciru,
17 loai lan Dendrobium c6 ty 1& bién thé 0,3 - 0,9%. Ngoai ra, khoang cach di truyén
Khéc loai gitra cac loai Dendrobium duoc nghién ciru nam trong khoang 0 - 0,1%. Su
khac biét gilra trinh ty psbA-trnH cua 17 loai lan Dendrobium va Bulbophyllum
odoratissimum dao dong tur 2,0 - 3,1%, vai gia tri trung binh 1a 2,5% [113].

Nhom tac gia Pai Loan, Lee va cong su 2009, st dung trinh tu ving matK &
luc lap dé phan tich méi quan hé di truyén ctia cac loai lan Dendrobium. Két qua cho
thdy cac trinh tuw matK cua cac loai nghién ctru twong doéng & mirc do cao (91,1% -

99,7%), nhom két ludn rang trinh ty gen matK rat bao thi & chi lan Dendrobium [63].

Asahina va cong su (2010) tién hanh phan tich phat sinh gen bang cach sir
dung trinh tu cta hai gen luc lap, gen ma hoa maturase (matK) va gen ma hoa tiéu
don vi 10n carboxylase 1,5-bisphosphate (rbcL), dudi dang ma vach DNA dé xac dinh
céc loai lan Dendrobium. Téng cong c6 5 loai lan Dendrobium duoc sir dung trong
nghién ctru: D. fimbriatum, D. moniliforme, D. nobile, D. pulchellum va D. tosaense.
Céc cay phat sinh dugc xay dung tir dir liéu matK da phan dinh thanh cong tirng loai
véi nhau. Mat khac, vung trinh ty rbcL phan dinh dugc s6 loai it hon so véi matK,
do viing rbcL 1a viing mirc d6 bao t6n cao. Xac dinh ngudn gdc ciing nhu tinh dong
nhit ciia cac thanh phan hoa hoc 1a rat quan trong dé kiém soat cht lugng céc loai
thao dugc va xac dinh chinh xac loai thao duoc dugc st dung. Két qua cho thay

phuong phap dung ving trinh tr md vach c6 thé dugc ap dung dé xac dinh cac loai
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lan Dendrobium va la mot cong cu day hta hen dé xac dinh ngudn gde cac loai duge

ligu [27].

Theo Yuan va cong su 2009, ving bién thién cua trinh tu rbcL c¢6 thé dung
1am dit liéu dé phan tich méi quan hé phat sinh loai ctia nhém lan Dendrobium. Trinh
tu vung rbcL trong luc lap cua lan Dendrobium dai khoang 944 — 950 bp, trong d6
ving bao ton, ving bién thién va ving duoc stir dung dé phan tich phat sinh loai lan

luot 1a 536bp, 466 bp, 439 bp [117].

Yuan va cong su (2009) da chimg minh hé thong phan loai lan Dendrobium
dua trén ving trinh ty ITS khong hoan toan pht hgp véi hé thong phén loai dua trén
cac dic diém hinh thai. Két qua cho thay loai lan D. moulmeinense (thudc tinh Véan

Nam) da tach biét ra khoi 35 loai lan Dendrobium khéc trén cdy phat sinh [118].

Huang va cong su (2010) bao cdo rang trinh ty ITS ¢6 thé duge sir dung nhu
mot trinh ty ma vach tiém ning trong viéc xac dinh cac loai lan Dendrobium. Ca ving
rbcL, matk va trnH-psbA déu khong cho két qua kha quan dé xac dinh lan
Dendrobium. Pong thoi, cac marker don khong thé phan dinh hoan toan céc loai lan
Dendrobium khac nhau. Tir d6, sy két hop gitra cac ving trinh ty thanh mot ma vach
DNA cho lan Dendrobium 14 can thiét [50].

Xiang va cong su (2011) da tién hanh nghién ctru bd ma vach DNA gdm: rbclL,
matK, atpF-atpH, psbK-psbl, trnH-psbA va ITS trong viéc phan dinh cac loai thudc
chi Holcoglossum. Két qua cho thay tit ca cac ving DNA nay, ngoai trir psbK-psbl
va atpF-atpH, co thé duoc khuéch dai dé dang va giai trinh tu voi cac moi da thiét
lap. Ving DNA matK va ITS c6 do bién dong cao nhat. Trong so sau vi tri, matK co
kha ning phan dinh cao nhit véi (8 trong sé 12 loai Holcoglossum). Tuy nhién, su
két hop ctia matK va ITS cho thy kha ning xac dinh loai cao hon so v&i mi vach
matK don. Cac mid vach DNA don hoic két hop phan dinh tot ¢ cac loai
Holcoglossum phén b ¢ ving nhiét d6i, nhung khé phan dinh duoc céac bién thé cua
loi tai day niii Hengduan Trung Qudc. Trong nghién ctru, matK da ching minh 13

mot md vach DNA hitu ich cho chi Holcoglossum. Tuy nhién, cac khu vuc DNA bd
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sung van dugc yéu cau dé day nhanh qua trinh ki€m soat va bao ton cac loai lan thudc

chi nay [107].

Li va cong su (2012) da xay dung co s& dir liéu trinh tu ITS1-5.8S-1TS2 cua
43 mau lan Dendrobium dé nghién ctru mdi quan hé giita hé thong phan loai hinh thai
va phén tir. Téng cong c6 35 mau lan Dendrobium duogc chia thanh 5 cum va hau hét
cac mau (24 trén 35) duoc nhom lai v6i nhau. Két qua cho thiy phan 16n loai dugc
phan dinh bang ITS twong dong véi hé théng phan loai hinh thai. Tuy nhién, c6 mot
s6 loai dugc phan nhom lai khi phan loai bang ITS so véi phan loai bang hinh thai.
Ngoai ra, 8 mau lan Dendrobium khé chua xir 1y ciing duoc xac dinh bai rDNA ITS
[64].

Theo két qua nghién ctru mdi quan hé phat sinh ching loai cta 20 loai lan
Dendrobium cua Chiang va cong su 2012, ving ITS1 va ITS2 ¢6 mirc d da dang cao
hon nhiéu so voi ving 5,8S rDNA. Chiéu dai ving ITS cta 20 loai trong nghién ctru
nam trong khoang 636 dén 653 bp, muc do phan biét 75,7% dén 99,1%. Phan tich
phat sinh loai tr viing trinh tu nay cho phép phan dinh 5 loai lan Dendrobiun cé gia

tri dugc li€u va cé chung hinh thai ngoai [38].

Parveen va cong su (2012) d phat trién ma vach DNA ciia loai Paphiopedilum
An Do cung vdi 3 giéng lai tu nhién cua ching dua trén C&c vi tri trong ca bo gen cua
luc lap va hat nhan. Nam vi tri 43 duoc danh gia vé vé kha nang phan dinh loai g@)m:
rpoB, rpoC1, rbcL, matK tir genome luc lap va nrITS tr b gen hat nhan. Kha nang
phan dinh dugc danh gia bang mé hinh Kimura 2 tham s6 (K2P) trén phdn mém
MEGA 4.0 (Molecular Evolution Genetics Analysis). MatK véi gia tri thé hién mtic
do khac biét gitra cac loai trung binh 1a 0,9 % va c6 kha nang phan dinh tat ca 8 loai
Paphiopedilum (100 %) thanh cic nhém riéng biét. Ving ITS, mic du c6 gia tri thé
hién muc do khac bié¢t gitra cac loai trung binh 4,4%, nhung chi phan dinh duogc 50%
loai. Ngoai ra, mi vach DNA ctia ba gidng lai ciing phan anh nguén géc ciia ching

[78].
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Mot cong trinh mang tinh tong két vé ma vach DNA cho lan Dendrobium cong
bd dau nam 2012 do nhém tac gia An Do (Singh va cong sy, 2012). Theo do, cac tac
gia d3 giai trinh ty cho 6 vi tri trong d6 5 ndm trong luc lap 1a matK, rbcL, rpoB,
rpoC1, trnH-psbA va ITS nam trong nhan cta 36 loai lan Dendrobium [86].

Sharma va cong su, (2012) d3 giai trinh ty gen ITS nim trong nhan cua 10 loai
dia lan Cymbidium thu thap tir ving Dong Bic ciia An D6 dé phan tich dinh danh

dudi loai va quan hé phat sinh chuing loai cua chting [83].

Cong trinh st dung ma vach DNA dé phan dinh loai Cymbidium & Thai Lan
(Siripiyasing va cong sy, 2012) bang cac trinh tw gen rpoB, rpoC1, matK, va ving
trnH-psbA cho thdy khoang cach di truyén gitta cac loai rt cao va phép phan dinh
cac loai Cymbidium aloifolium, C. atropurpureum, C. bicolor, C. chloranthum, C.
dayanum, C. devonianum, C. ensifolium, C. finlaysonianum, C. haematodes, C.
insigne, C. lancifolium, C. lowianum, C. mastersii, C. munronianum, C. rectum, C.

roseum, C. sinense, C. tigrinum, va C. tracyanum rat tot [87].

Lan Herba Dendrobii dugc sir dung nhu mét loai thudc cd truyén quy cia
Trung Quéc, do nhu cau st dung, gia thanh cao nén loai thudc nay duoc lam gia rat
phd bién. Nghién ctru ctia Wu va cong su 2012 st dung ving ITS dé xac dinh céc
mdi quan hé phat sinh loai ctia 11 loai Dendrobium va 2 loai gia (c6 hinh thai rat
gidng Dendrobium). Két qua cho thay chiéu dai cua ving ITS dao dong trong khoang
635-641 bp va ty 1& GC dao dong tir 50,55% dén 57,25%. Cay phét sinh loai chi ra
rang hau hét cac loai Dendrobium c6 lién quan chit ché va nam vé mot nhanh so voi
hai loai con lai. Do do, vung ITS c6 thé dugc st dung nhu 1a mdt chi thi phan ti dé
phan biét cac loai thugc nhém lan Dendrobium véi cac loai khac khong thudc chi
Dendrobium [106].

Nam 2013, Moudi va cong sy da phan tich phat sinh loai gitta 4 nhém (4
section: Aporum, Crumenata, Strongyle, Bolbidium) thudc chi lan Dendrobium thu

nhan tai ban ddo Malaysia bang trinh ty viing rbcL. Theo nhém nghién ciru, cac dir
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liéu hinh thai khong du dé tach cac loai ndy thanh 4 nhém riéng biét, dir liéu phan tir
s& bd sung thém cac dir liéu can thiét cho thay méi quan hé giira ching [73].

Mot nhém tac gia Han Qudc (Kim va cong su 2014) dd nghién ciru xay dung
ma vach cho phong lan tai Han Quéc. Nhom nay di phan tich 647 trinh ty cta cac
ving DNA luc lap rbcL, matK, atpF-atpH, psbK-psbl va trnH-psbA cta 89 loai
phong lan va 4 loai dbi chung dé phat trién mot md vach DNA hiéu qua cho
Orchidaceae tai Han Qudc. Mttc do phan giai loai cho tirng ma vach riéng 1¢ dao dong
tir 60,5% (rbcL) dén 83,5% (trnH-psbA). Mirc d6 phan giai loai da dugc ting cudng
dang ké khi két hop nim ma vach nay véi nhau. Trong sé 26 kha ning két hop c6 thé
c6 ctia 5 vung, 6 su két hop cho két qua phan giai loai cao nhat (98,8%). Trong do,
su két hop cua atpF-atpH + psbK-psbl + trnH-psbA, véi trinh tir DNA ngén nhat, 13

Iira chon tt nhat cho ma vach ciia cac loai phong lan Han Qudc [56].

Theo nghién ctru ciia mgt nhom tac gia Nhat Ban, Takamiya va cong su 2014,
mdi quan hé phat sinh loai cia nhom lan Dendrobium trong chi Dendrobium va cac
nhoém khac trong chi dugc phan tich bang trinh ty ving ITS (ving 18S — 26S cia
rDNA trong nhan) va matK (gen ma hoa cho Maturase va mot phan intron cta trnK
ctia bo gen luc lap). Két qua nghién ctru chi ra rang chi lan Dendrobium trong nghién
citu dugc chia thanh 13 nhanh riéng biét, cac nhom Amblyanthus, Aporum,
Breviflores, Calcarifera, Crumenata, Dendrobium, Densiflora, Distichophyllae,
Dolichocentrum, Holochrysa, Oxyglossum va Pedilonum cé tinh can nganh hoac da
nganh (paraphyly hoac polyphyly), nhém Stachyobium la nhoém don nganh
(monophyly) [91].

Nhom tac gia Trung Qudc (Feng va cong su, 2015) sir dung trinh ti ving ITS2
dé lam barcode va phan tich phat sinh chung loai ciia nhém Dendrobium ding lam
dugc lidu, c¢6 nguy co tuyét chung va c6 hinh thai ngoai giéng nhau dic biét & giai
doan chua ra hoa. Két qua phan tich 43 mau ITS2 ctia Dendrobium va sir dung trinh

tu ndy ciia 64 loai lan Dendrobium dé x4y dung cay phat sinh loai cho thay viing ITS2
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khong chi hiéu qua khi dugc ding 1am barcode dé xac dinh céac loai lan Dendrobium

ma con ¢o tiém nang dung dé phan tich phat sinh loai cta chi lan Dendrobium [44].

Theo Xu va cong sy 2015, lan Dendrobium 13 mét trong nhitng chi 16n nhét
ctia thuc vat ¢6 hoa, c6 nhiéu vai tro quan trong trong nghé lam vuon, y hoc cling nhu
bao t6n da dang sinh hoc; tuy nhién, ddy ciing 1 mot nhoém kha kho khin dé xac dinh
loai. Nhom tac gia nay da phan tich 1698 trinh tu ctia 184 loai lan Dendrobium chu
yéu thu nhén tai cac vung dat lién chiu A, danh gia va két luan 5 marker — mi vach
duy nhét (ITS, ITS2, matK, rbcL, trnH-psbA) c6 thé dé dang khuéch dai va giai trinh
tu, barcode do su két hop gitra ITS va matK 1a ma vach tdi wu dua trén tit ca cac
phuong phap danh gia. Nghién ciru nay ciing dé nghi gidi thiéu su két hop ITS +

matK nhu 1a ma vach cho nhom thuc vat c6 hoa [111].

Theo Srikulnath va cong su 2015, ¢ Thai Lan, lan Dendrobium la nhom quan
trong trong viéc san xuat hoa cat canh va xuat khau, cac gidng hoang dai dugc st
dung dé tao cac cdy lai ngay cang khan hiém va can duoc bao ton. O Thai lan, chi lan
Dendrobium bao gém 9 nhom (section): Breviflores, Callista, Dendrobium,
Distichophyllum, Formosae, Pedilonum, Rhopalanthe, Stachyobium, va Strongyle.
Nghién ctru sir dung trinh tu ving ITS va gen matK dé tai xdy dung cdy phét sinh loai
cho 27 loai lan Dendrobium trong ty nhién. Két qua cho thiy cdy phat sinh loai tir
trinh ty ving ITS va gen matK cé vai diém khac nhau, cay phat sinh tir trinh tuy ving
ITS giéng véi ciy phat sinh trong cac hé théng hoc dd c6 hon. Két qua xay dung phat
sinh loai tir sy két hop 2 trinh ti kha gidng v6i cdy phat sinh tir dit liéu vang ITS, tuy

nhién van c6 mot vai diém khéc biét so v6i hé thong phan loai bang hinh thai [89].

Nam 2015, Wonnapinij va cdng su (Thai Lan) phan tich phat sinh loai cho
nhém lan Long Bulbophyllum bang trinh ty 2 gen trong luc lap (matK va rbcl) va 1
ving trong nhan (ITS). Nghién ctru ndy chi ra rang trinh ty ving ITS c6 thé phan dinh
16 rang & ca nhimng loai c6 quan hé gan, trong khi su két hop gitta 2 marker trong luc

lap ciing khong du dé phan biét nhiing loai c6 quan hé gan giii [104].
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Li va cong su (2016) da phan tich 5 ma vach DNA (rbcL, matK, trnH-psbA,
ITS va ITS2) trén 127 mau dai dién cho 40 loai thudc chi Oberonia tir Trung Qudc.
Ca 3 ma vach thudc hé gen luc lap (rbcL, matK va trnH-psbA) c6 kha nang phan dinh
thép hon so v61 cac ma vach thudc hé gen nhan(ITS va ITS2). Trong do, ITS co ty 1€
phan dinh cao nhat (82,14%). Khi két hop cac t6 hop gen thi ma vach rbcL + ITS va
matK + ITS duogc dé xuit lam ma vach t6t nhat dé xac dinh céac loai Oberonia. Mic
du kha nang phan dinh cia 2 ma vach trén khong khac biét so véi vung ITS don 1€.
Trong cac nghién ctru ma vach DNA thuc vat, viéc sir dung cac marker tir cac bg gen
khac nhau véi di duoc dé xuit, bai vi su két hop gilta cac ma vach DNA nay cung

cap thong tin vé phan dinh loai va qua trinh tién héa [66].

Ghorbani va cong su (2016) da tién hanh kiém tra ngudn gdc ciia cac ci lan
duogc str dung 1am bot Salep. Viéc danh gia ngudn goc dua trén cac ving trinh ty ITS,
trnL-F, va matK cua 150 mau ci lan. Co s& dit liéu tham chiéu trinh tu bao g@)m 211
trinh tu ITS, 158 trinh ty trnL-F va 121 trinh tw matK. Két qua cho thay s6 luong loai
thudc chi Orchis (34%), Anacamptis (27%) va Dactylorhiza (19%) 1a pho bién nhat
trong s6 cac mau Salep. Nghién ctru ndy cho thay tt ca cac loai phong lan trong khu
vuc Iran dang bi de doa béi san pham thuong mai niy. Pong thoi nhidn manh sy cap
bach cuia viéc kiém soat viéc khai thac trai phép va budn ban xuyén bién gidi cac cit
lan dugc st dung lam Salep [45].

Nam 2017, Chattopadhyay va cong su da thuc hién trén cac vung trinh tu rbcL,
matK, trnL-trnF, ITS dé xac dinh 14 chi lan, trong d6 chi lan Dendrobium c6 30 loai.
Két qua cho thay matK va rbcL (ty 1é phan dinh duoc 52% va 48%) c6 kha nang phan
dinh giita cac chi v6i nhau. Tuy nhién dé xac dinh céc loai trong chi thi hai viing trén
bi gidi han. Trong cac vung dugc khao sat thi ITS c6 kha nang phan dinh ¢ cad muc
d6 loai (95,23%) [36]. Trén vung ITS, ITS2 da dugc danh gia c6 kha nang phan dinh

cao gitra cac loai lan Dendrobium [68;101].

O Viét Nam ciing ¢6 mot s6 cong trinh vé hudng nghién ciru nay.
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Niam 2012, nhom tac gia Tran Hoang Diing va cong su da thanh cong khi sir
dung ma vach DNA tur doan trinh tu ITS dé nhan dién cac bién chung cua loai Huong
Thao Tram Rimg - Dendrobium parashii — mét loai lan rat quy do chung c6 mui

huong trim rat dic trung [4].

Tac gia Tran Duy Duong (ndm 2015) st dung chi thi ITS dé nhan dang mot
s6 ngudn gen Hoang thao ban dia quy cua Viét Nam phuc vu cong tac bao ton, 1am
co so dir liéu cho xay dung ma vach DNA. Nghién ctru giai trinh tu va str dung vung
ITS ctia 32 mau lan Hoang Thao ¢ Viét Nam dé 1am co s& nhan dién & muc loai va
duéi loai cho cac mau vay nay (c6 27 mau di dugc dinh danh chinh xac). Trinh ty
ITS mdt lan nita cho thay chiing 1a mot ma vach DNA pho quat trong viéc phan dinh

loai va & mirc dudi loai cho nhém thuc vat ¢ hoa [5].

Huynh Hitu Pic va cong su (2018) da tién hanh thiét ké moi cho cac trinh tu:
matK, rbcL, rpoB, rpoC1, trnH-psbA, atpF-atpH, psbK-psbl va ITS ho tro xay dung
co so dit liéu méd vach DNA trong viéc phan dinh cac giéng lan Dendrobium thudc
cac nhém: Aerides, Coelogye, Spathoglottis, Rhyncostylis, Ascocentrum va Arachnis.
Két qua cho théy cac vung trinh ty déu cho két qua khuéch dai tir cac cap mdi duoc
thiét ké: 97,56 % rbclL, 95,12 % matK, 97,56 % atpF-atpH, 97,56 % psbK-psbl, 95,12
% trnH-psbA, 85,37 % ITS1, 82,93 % rpoB, 82,93 % rpoC1. Tir d6, hd tro cho viéc
Ira chon cac viing ma vach DNA dé xay dung co sé dit liéu cho cac gidng lan ring

Viét Nam dé phan loai, danh gia va xac dinh loai [8].

Nghién ctru ctia nhém tac gia Vi Thi Huyén Trang (2019) da khao sat cac
vung ITS, matK, trnL, rpoB, rpoC1 va trnH-psbA gitp nhan dién nhanh 22 loai lan
Hai (Paphiopedilum) Viét Nam. Két qua cho thiy, su két hop cta ITS - matK c6 kha
nang phan dinh cao nhat (17/22 loai) [97]. Nghién ctru nay cho thay ving ITS co thé
ung dung trong viéc phan dinh loai khong chi trén lan Dendrobium ma con trén nhitng

loai lan khac.

Tom lai, phong lan néi chung va lan Dendrobium ndi riéng la nhom loai co gia

tri kinh té cao duoc lam thudc, lam canh. .. Tuy nhién, do diéu kién séng tu nhién
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ngay cang thu hep, su khai thic qua mirc ciia con ngudi... ma chung c6 nguy co bién
mat trong ti nhién. Cac hoat dong bao ton nhom loai ndy dang duoc ting cudng va
quan tim & nhiéu goc d6. Khao sat, mé ta, thu thap dé xdy dung cac bo suu tip, nudi
cdy mo cac loai quy hiém va thong dung... 13 huéng nghién ciru di dugc mé rong

trong thoi gian qua.

Huéng nghién ciru nham nhén dién, phan tich da dang di truyén cho nhom lan
Dendrobium hién nay ciing dang duoc cic nha khoa hoc quan tim. Nhiéu nhom k¥
thuat da dugc ung dung nhu dung chi thi hinh thai, sinh ly, sinh héa... va dac biét la
cac k¥ thuat co tng dung sinh hoc phan tr. Mdi nhém phuong phap déu co wu va

khuyét diém riéng.

Hién nay, ma vach DNA la phuong phap hién dai va dap ing dugc cac yéu
cau nhu ¢ tinh phod bién cao dé c6 thé thuc hién trén nhiéu loai; trinh tu dugc dung
lam ma vach c6 tinh dac hiéu cao va c6 hi¢u suat nhan ban cao; c6 kha nang phan

biét dong thdi dugc nhiéu loai.

Trong cac trinh tu dugc chon lam ma vach DNA & thuc vat, co6 rat nhiéu trinh
tw d3 duoc khao sat trén nhiéu nhom loai khac nhau, trong do co lan Dendrobium.
Khéng gidng nhu & dong vat, cac nghién ctru da két luan rang khong ton tai ma vach
1 vung trinh tu cho thyc vat, va ngay sau d6 nguoi ta da nhan ra ring ma vach co su
két hop nhiéu trinh ty 12 diéu kién tién quyét cho mi vach ¢ thuc vat. Sau dé nhiéu
kiéu két hop céc trinh tu khac nhau da duoc dé nghi.

O nhom lan Dendrobium, nhiéu kiéu két hop cac marker da dugc khao sat va
dé nghi. Tir cac két qua do, nghién ciru chon mot marker trong nhan 1a ving ITS va
3 marker trong luc lap (matK, rbcL, trnH-psbA) dé phan tich, xdy dung ma vach
DNA va xac dinh mtc d6 da dang cho nhém lan Dendrobium khu vuc phia Nam.

1.5.3 Ung dung mi vach DNA dé xdc dinh nguon goc bé me

O thuc vat hat kin, gen luc lap thuong dugce di truyén theo dong me. Bﬁng cach

giai trinh tu cac gen luc lap c6 thé xac dinh dugc cy c6 ngudn goc lam me. Trong
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truong hop biét ngudn gde cay lai, tir két qua cay me, bang phuong phap loai tri,

ngudi ta co thé suy ra cdy cho hat phan.

Nghién ctru cua Khew (2011) da danh gia tinh kha thi cta viéc st dung ma
vach DNA dé xéac dinh nguén géc bd me cua mot cay lan lai. Két qué nghién ctru cho
thay trinh ty ving rbcL & cac miu trong nghién ctru khong c6 bién thé nao nén khéng
can 13p lai dén 1an tht ba, vang nay khong c6 kha ning sir dung dé xac dinh ngudn
gbc bd me. Trinh ty ving matK thich hop cho viéc nghién ctru xac dinh ngudn gbc
cdy me. Nghién ctru nay ciing khang dinh viéc xac dinh chinh xac ngudn gdc ciia mot
giéng lan lai 1a v6 cung quan trong vdi cac nha thyc vat hoc, nha lai tao cling nhu
nguoi suu tap lan. Cac dic diém cua bd me cho biét yéu cau sinh truong, théi quen
ra hoa... cia cay lai d6. Doi khi ¢6 truong hop tranh chap vé ngudn gbc ciia mot gidng

lan lai cy thé nhu Vanda Tan Chay Yan hay Vanda Miss Joaquim [55].
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CHUONG 2. VAT LIEU, NOI DUNG VA
PHUONG PHAP NGHIEN CUU
2.1 Vat ligu

Mo ta hinh thai: 40 mau gidng lan Dendrobium thudc B6 suu tip hoa lan cia
Trung tam Cong nghé Sinh hoc Tp. HCM (Bang 2.1).

Bang 2.1 Danh sach 40 gidng loai lan Dendrobium tir Bo suu tap hoa lan ciia
Trung tdm Cong ngh¢ Sinh hoc Tp. HCM

STT | Tén thwong goi Tén khoa hoc
1 | Thuy tién tim D. amabile (Lour.) O’ Brien
2 | Thuy tién det D. sulcatum Lindl.
3 | Thuy tién mé& ga D. densiflorum Lindl.
4 | Thuy tién vang D. thyrsiflorum Lindl.
5 | Thuy tién trang D. farmeri Lindl.
6 | Hoang phi hac D. signatum Rchb.f.
7 | Gid hac he D. superbum Lindl.
8 | Gia hac Hawaii D. anosmum Lindl.
9 | Gia hac xuan tim D. anosmum Lindl.
10 | Gia hac xuan Di Linh D. anosmum Lindl.
11 | Hoang thao hac vy D. aphyllum (Roxb.) C.E.C.Fisch.
12 | baiy thao D. aphyllum (Roxb.) C.E.C.Fisch.
13 | Théi binh D. pulchellum Roxb. ex Lindl.
14 | Théi binh lai (D. Gatton sunray) D. pulchellum “Gatton sunray “
15 | Longtu D. primulinum Lindl.
16 | Long tu da D. crepidatum Lindl. & Paxton
17 | Kim diép vang D. capillipes Rchb.f.
18 | Kim thoa D. chryseum Rolfe
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19 | Bao hi D. secundum (BI.) Lindl. ex Wall.
20 | Y thio ba mau D. devonianum Paxton

21 | Hoang thao thap hoa D. aduncum Lindl.

22 | Hoang thao tim Hué D. hercoglossum Rchb. f.

23 | Hoang thao ngoc thach D. crystallinum Rchb. f.

24 | Hoang thao cong D. intricatum Gagnep.

25 | Hoang thao voi D. cretaceum Lindl.

26 | Tu phi hac D. tortile Lindl.

27 | Tric phat ba D. pendulum Roxb.

28 | Tram ring D. parishii Rchb.f.

29 | Hoang thao chudi ngoc D. findlayanum E.C.Parish & Rchb.f.
30 | Huong duyén D. ellipsophyllum Tang & F.T Wang
31 | Nhat diém hong D. draconis Rchb.f.

32 | Lua vang (Nhat diém hoang) D. heterocarpum Wall. ex Lindl.

33 | Thanh hac D. suzukii T. Yukawa

34 | Hoang thao don cam D. unicum Seidenf.

3 Tram huong D. hybrid

(Hoang thao trAm hong)

(D. anosmum x D. parishii)

36

Trudong son

D. venustum Teijsm. & Binn.

37

Tt phi hac

D. tortile Lindl.

38

Thanh hic lan

D. hemimelanoglossum Guillaumin

39

Gia hac Chau Nhu

D. hybrid
(D. anosmum x D. aphyllum)

40

That d6t hong den

D. findlayanum E.C.Parish & Rchb.f.
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Giai trinh ty: sitr dung méu 14 banh té ctia 84 miu giéng lan Dendrobium. Trong

do:

- Pé tai sir dung 71 mau giéng cua 25 loai Dendrobium dé xay dung co sé dit liéu

ma vach DNA (Bang 2.2). Viéc lva chon cac mau lan Dendrobium khu vuc phia Nam

dua trén hai co s¢. Thur nhat, cac mau nay thuoc Bo suu tap hoa lan ctia Trung tam

Cong nghé Sinh hoc Tp. HCM, béo céo tong két dé tai nim 2011 cia tac gia Duong

Hoa X6 va cong su ¢6 ghi nhan vi tri thu mau [26]; tht hai 14 két hop v&i nhitng thong

tin v€ su phan bo cua cac loai lan ¢ Viét Nam trong “Trich yéu duoc cap nhat hoa vé

cac loai lan cta Viét Nam” [1].

Bang 2.2 Danh sach cac mau lan Dendrobium duoc sir dung dé xay dung ma vach

STT Tén thong thwong | Tén khoa hoc ghi | Cac tén thong thwong | KH
ghi nhian nhan khac miu
. Thuy tién huong , 1DT
1 Thuy tién tim D. amoa,b]gfiékour') Hoang thao duyén 1DT2
dang, Kiéu tim 1PN
Hoang Phi Gid h D. signatum Rchb 2DT
2 _oang‘ Lora hae 519 ' Hoang thao phi hac 2PN
= Hoang phi hac f. 1884
2TT
33 Gid hac he Gia hac, Luon% diém 3TT
hac, Phi diép
v . > 3aDT
Gia hac xuan, Gia . Gid hac, Ludng diem
3b ha;: Ha a’ii D. anosmum Lindl. | hac, Phi diép, Gid hac | 27TT
: W (dong danh D. xuan, Giad hac Hawaii | 27DT
Rchb.f. i3 3
Gia hac xuin mdi, superbum Rehb.f.) Gia hac hQng.‘Erang 15TT
o A (var. alba). Gia hac
3c Gia hac xuan Di , 15DT
Linh tim hong tim (D.an(_)_smum
var. huttonii) 15PN
. Hoang thao thuy tién
4 Thuy tién det D. sulcatum Lindl. det hay kiéu det, Hoang | SDT
(1838) .
thdo vang cam
D aphyllum | ¥ B o
5 Dai ¥ thao (Roxb.) C. Fisch. 0C KIONE 18, 1l 1 gpT
1928 Hoang thao hac vi, vo
diép thach hoc 6PN
5 Hoang thdo thai D. pulchellum Hoang thao moi 10TT
binh Roxb. ex Lindl. do, Long lay, thach hoc | 10DT
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1ong 13y, Hoang thao | 10DT2
Théi Binh 10PN
. ) en , 11TT
7| uydemog | DS | Ty e ving | o
' ' 11DT2
D. primulinum 1211
8 Long tu ' pLindI Long tu 12DT
' 12PN
Kim dié¢p hay kim 13TT
diép than phinh, Hoang | 13DT2
D. thyrsiflorum thao kim'diép’ ‘ghach
9 Thuy tién vang ' Kin dl hdc dui trong, co chuy
' thach hoc, Thuy tién | 13PN
vang, Thuy tién md ga,
Kim diép
. Thuy tién tring, Kiéu | 14DT
10 Thiy tién tring DLE?;T?[‘RICI:Dhal;( :con trang, Hoang thao thuy | 14DT2
o o tién. 14PN
L 1. D. secundum (Bl.) . s 1 1o 77T
11 Béo hi Lindl. Hoang thao bao hy 17DT
- 18TT
12 Xuong ca D. algfc(i]ltl)u? (Bl) Hoang thao méng rong | 18DT
L 18PN
Phuong dung hay 20TT
Hoang thao tam bao 20DT
D. devonianum sic, Hoang thao my
13 DPai y thao ba mau P.axton (1840) dung, Y thao ba mau,
Thach hoc méi rang, | 20DT2
Hoang thdo tam bao
sac
Thip nhat hoa, D. hercoglossum : 21TT
14a Thap hoa trang, I.?Chb fg 1886 Hoang thao tim Hué 21DT
Thap hoa tim d (‘A)ng. d;cll’lh D 21PN
\ linguella Rchb. f, |  Hoang thao Huong
14b Hong lién 1882) Vani, Hoang thao ludi | 33TT
thuyén.
15 Long nhéan, Hoang D. fimbriatum Kim di€p quan, ma tién gg;.rr
thao long nhan Hook (1823) thach hoc 29DT2
16 Tricc den D. salac_cense (Bl.) | Mdc lan sa la?, Hoang o4 TT
Lindl. thao tric
17a | Trudng Son xanh 26TT
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D. venustum Hoang tho yéu digu, ool

’ Teljsm. & Binn. Hoang thao méi to > 1 26DT2

17b | Truong Son trang 1864 29TT
D. capillipes Hoang théf) kim di\ép, 28TT

18 Kim diép vang, .Rchb. f Thanh Hoang, Hoang | 28DT

thao so1 28PN

Phi diép kép hay 30TT

Hoang thao cang ga, 30DT

Hoang phi hac, thach

19 | Kim hoa thach hoc D. nobile Lindl. hoc, kim hoa thach

héc, Hoang thao dui | SOFN
ga, Hoang thao det
pg | Hoangthaoxodn | p ot | jngl. Hoang thio xodn. | 32TT
hong vang
51 | Hoang thao tuyét D. crumenatum | Tuyét mai, Thach hoc, | 34TT
mai Sw. Bach cau 34PN
Thach hoc kim, Ngoc | 35TT
99 Hoang thao ngoc D. crystallinum van pha 1€, Hoang thao | 35DT
thach Rchb. f. (1868) | ngoc thach, Hoang thao

A 35PN

hoa sen, Phi di¢p don
. , D. intricatum . , 36TT
23 Hoang thao cong Gagnep (1930) Hoang thao hoa cong 36DT

Hoang thao voi, Long | 37TT

D. cretaceum tu Lao (rat gidng Long | 37DT

24 | Hoang thao voi Lindl. 1847. tu), Hoang thao suong

37PN
mo
L D. parishii Rchb, f | 13 hac than ngan, | a0p
25 Tram rung 1863 Song hong, Hoang thao DT

tim hong

Nghién ctru d3 thu 71 mAu 14 cta cac mau giéng trong Bang 2.2 dé chuén bi
cho céac nghién ctru tiép theo. Trong d0, 14 loai c¢6 ki hiéu 1, 2, 6, 11, 12, 13, 14, 18,
20, 22, 28, 30, 35, 37 thu duoc 3 mau cho mdi dai dién. Loai D. pulchellum (10), D.
hercoglossum (21, 33) va D. venustum (26, 29) thu duoc 4 dai dién, D. anosmum (3,
15, 27) thu duoc tat ca 7 dai dién. Cac loai thu duoc 2 dai dién 1a 17, 34, 36. Riéng
mau 5, 24, 32, 38R chi thu duoc 1 dai dién.

Dé tai st dung trinh tu ctia 13 mau gidng lai trong Bang 2.3 dé tng dung truy
nguyén ngudn gbc bé me cac giéng lai. Cac mau déu duoc thu tai Trung thm Cong
nghé Sinh hoc Tp. HCM

Mdi ding dé khuéch dai cac trinh tu thé hién ¢ Bang 2.4.
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Bang 2.3 Danh sach mot sé gidng lan thuong mai va lan lai

STT | KH miu Cha thich
1 L1 @D. Burana white x &D. anosmum
2 207 @D. Burana stripe x 4 D. thyrsiflorum
3 12 ?D. Burana white x &'D. Charming white
4 88 ?D. Shavin white x &'D. Charming white
5 BW D. Burana white
6 BS D. Burana stripe
7 SwW D. Shavin white
8 CwW D. Charming white
9 N Gia hac Chau Nhu
D. anosmum x D. aphyllum
10 a1 Thai binh lai (Dendrobium Gatton sunray)
(D. pulchellum x D. chrysotoxum) x D. pulchellum
11 38TT ‘ L
T 38DT Tram huong (Hoang thao tr-élm- hong)
E 28075 D. anosmum x D. parishi

Bang 2.4 Trinh tu mdi va chu trinh nhiét cta cac trinh tu

Trinh As Chu trinh A
tu Moi nhiét Nguon
ITSIF (5°CTTGGTCATTTAGAGGAAGTAA3’) 98 C/55”
ITS 55°C/30” | [102]
ITS4R (5°TCCTCCGCTTATTGATATGC3) 72°C/40”
390F (5’CGATCTATTCATTCAATATTTC3’) 98:C/ 55” [33:
matK 50 C/40” !
1326R (5 TCTAGCACACGAAAGTCGAAGT?3’) 7o°cjaor | 111
aF (5>’ ATGTCACCACAAACAGAGACTAAAGC3’) 98'C/55”
rbcL 55°C/30” | [114]
aR (5°CTTCTGCTACAAATAAGAATCGATCTCTCCA3’) | 72°C/40”
trnH- | tmH-psbAF (5’ GTTATGCATGAACGTAATGCTC3’) gig g (5) -
PSDA | trnH-psbAR (5’CGCGCATGGTGGATTCACAATCC3’) 72°C/40”
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2.2 Noi dung nghién ciru

Vé6i myc tiéu danh gia mirc d6 da dang di truyén ctia cic nhoém lan Dendrobium
khu vire phia Nam, dong thoi khao sat kha nang phan dinh loai cta cac ving trinh tu

ITS, rbcL, matK, trnH-psbA. Pé tai tién hanh giai quyét 4 noi dung chinh sau day:

Noi dung 1: M6 ta, xdy dung cdy phan nhém dua trén dic diém hinh thai cia 40 mau
lan Dendrobium.

Pé tai chon mé ta, xay dung cay phat sinh dua trén dic diém hinh thai cho 40
gidng lan Dendrobium c6 ngudn gbc & khu vuc mién Nam Viét Nam da dugc dinh
danh bang phuong phéap hinh thai thuéc Bo suu tip hoa lan ctia Trung tim Cong nghé
Sinh hoc Tp. HCM.

Noi dung 2: Xay dung co s¢ dit liéu ma vach DNA cho 25 loai Dendrobium trong
nghién cuu.

71 mAu giéng thudc 25 loai lan Dendrobium dugc tich DNA tong s6 va khuéch
dai vai cac vung trinh tu: ITS, matK, rbcL, trnH-psbA. Trinh tu sau giai dugc hiéu
chinh loai bd cac viing mo ho trudce khi kiém tra twong dong trén ngan hang GenBank

dé xac dinh trinh ty dic trung cua cac mau nghién ctru.

Trinh tu sau d6 sé dugc st dung dé xay dung hé théng ma vach DNA cho ting
mau vat. Hé théng ma vach DNA sau khi chuan héa dugc dang ky véi ngan hang
GenBank.

Noi dung 3: Panh gia da dang di truyén ctia nhém lan Dendrobium bang trinh ty
DNA marker

Tao bo dir li€u trinh ty DNA cua ting marker cho céc loai lan nghién ctru va
két hop cac marker. Xdy dung ciy phat sinh loai bing thuit todan Maximum
Likelihood bang phan mém MEGA 7.0. Tir d6 danh gid mic d6 da dang di truyén

ctia nhom lan Dendrobium khu vyc phia Nam.
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Khao sat kha nang phan dinh ctua cac marker (ITS, matK, rbcL, trnH-psbA)
dua trén cay phat sinh, cac vi tri In-del (insertion/deletion) va phuong phap “Best

Match / Best Close Match”. Tir d6 dé xuét ra cic marker tiém nang.
Noi dung 4: Ung dung hé thng DNA dé truy nguyén ngudn goc bd me trong céc to
hop lan lai va mot s6 méu lai khéc.

D& tai giai trinh ty gen matK va ITS cua con lai tir cac to hop lai va lan Thai
Lan nhép nd1, sau do tién hanh so sanh va phan tich cac trinh ty nhan dugc, so sanh

vO1 co sO dit liéu trinh ty DNA thu dugc va trén GenBank.

St lién két cua cac ndi dung nghién ctru duoc thé hién tom tit qua biéu do quy

trinh thyc hién 6 Hinh 2.1.

M5 ta, xay dwng cdy phan nhém dua trén diic diém hinh thai

T4ach DNA tong s6 va khuéch dai cac viing trinh tw

Xay dung bo dir liéu trinh tw DNA

Panh gia da dang di truyén

Khao sat va de xuat cac ma vach tiem niang

Phin tich kha ning xac 1ap ngudn gbc bé me cho cac to hop lan lai

Hinh 2.1 Quy trinh thuc hién cac ndi dung nghién ctru
2.3 Thoi gian, dia diém nghién ciu

Thoi gian: 8/2014 — 8/2018
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Dia diém: Phong thi nghiém Sinh hoc phén tir thuc vat, Trung tdm Cdng nghé Sinh
hoc Tp. HCM, s6 2374, Quéc 16 1, khu phé 2, phuong Trung My Tay, quan 12, TP.H)
Chi Minh.

2.4 Hoa chat — thiét bi
2.4.1 Hoé chat

Hoa chét ly trich DNA: B-mercapto ethanol, Amonium Acetate, NaCl 5M,
CTAB, PVP, EDTA, Chloroform: Isoamyl alcohol (24:1), Isopropanol alcohol,
Ethanol 70%, TE 1X, Tris-HCI 1M, GeneJET Plant Genomic DNA Purification Mini
Kit cia hing Thermo Scientific™.

Hoa chat PCR: Mytaq HS mix ctia hing Bioline — EU, primer, nudc cit hai lan
khtr trung.

Hoa chat dién di: GeneRuler 1kb DNA Ladder cua hiang Thermo Scientific™,

TAE 0,5X, nudc cat hai 1an hap khir tring, thudc nhuém ethidium bromide.
2.4.2 Thiét bi

Eppendorf 2/1,5 ml, eppendorf PCR nip phang, chay nhwa, dau tuyp céac loai,
bd micropipet, bon @ nhiét, ti lanh, tt &m 20°C, 10 vi séng, can dién tir, may ly tim,

votex, may Nanodrop, khay d6 gel, gel doc, budng dién di, may PCR.
2.5 Phuong phap nghién ciru
2.5.1 H¢ théng hda mdu vdt dwa trén déic diém hinh thai

Dé tai “Suu tap, nhap ndi, chon tao va nhan nhanh céc giéng hoa Lan phuc vu
ndi tiéu va xuat khau” cua Duong Hoa X6 va cong su dugc nghiém thu ndm 2011 da
suu tap, dinh danh dua trén cac dic diém hinh thai gan 250 mau giéng lan. Trong cac
mau giéng nay co 102 giéng lan rimg, thudc nhiéu chi trong ho Phong lan. Tir 72 mau
gidng thudc chi Dendrobium, dwa trén “Trich yéu duoc cap nhat hoa vé cac loai lan
ctia Viét Nam”, dé tai chon ra 40 miu giéng (Bang 2.1) ra hoa tai thoi diém nghién

ctru, ¢6 khu vuc thu mau va khu phéan b6 tai mién Nam Viét Nam lam d6i tuong
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nghién ctru. Cac méu gidng nay di duoc dinh danh bing phuong phéap hinh thai, c6
tén ddng danh, tén khoa hoc, tén thong thudng duoc théng nhat trong Bo suu tip.

2.5.1.1 M6 ta dic diém hinh théi ciia cdc giong Dendrobium

Dé tai mo ta hinh thai 40 mau gidéng lan Dendrobium (Bang 2.1) gdm 37 méu
Dendrobium rimg va 3 gidng lai 12 Thai binh lai, Gia hac Chau Nhu va Hoang thao
Tram hwong. Cac mau gidng ndy ra hoa ding vao thoi diém thu miu. Mau duoc dinh
danh tén latin trong B$ suu tép lan ctia Trung tdm Cong nghé Sinh hoc Tp. HCM,
nhém nghién ctru kiém tra danh phap khoa hoc dya trén mdt s6 tai lidu chuyén khao

vé lan, sau d6 duoc tai tham dinh boi chuyén gia.

Phan tich hoa theo phau thitc ngang: chon 1 hoa d3 né hoan toan, dung ludi
lam cit nhe nhang timg canh hoa bao quanh cot nhi nhuy, sau dé sap xép cac canh
hoa va cot nhi nhuy d6i xtirmg qua mot mat phang cho gidng hoa ban dau rdi ghi nhan

hinh anh [16].

Phan tich hoa theo phau thirc doc: chon 1 hoa di né hoan toan, dung ludi lam
cit d6i hoa thanh 2 phan bang nhau (hoa d6i xtng 2 bén), quan sat va chup hinh phan

ntra bén trai cua hoa [16].

Cac méu giéng lan Dendrobium dugc ghi nhan 5 hinh anh (toan ciy, 1 phat
hoa, 1 hoa, hoa cat doc, hoa cat ngang). Cac hinh anh dugc ghi nhan thyc té, 1 rang,
d6 phan giai cao va dugc xir Iy trén nén den dé lam ndi bat dbi tugng nghién ctru cing

ti 1& xich dé co thé hinh dung kich thudc that cta ddi tuong.

Mo t4 hinh thai thyc vat: tham khao bang céc tinh trang trong quy pham khao
nghiém DUS véi Pia lan va lan Hd diép [9]. C6 40 mau c6 hoa dugc mo ta théng
nhat nhu nhau gém 72 dic diém véi cac thong tin vé ré, than, 14, hoa [Phu luc 1].
Khao nghiém DUS (the examination of distinctness, uniformity and stability — danh
gia tinh khac biét, tinh dong nhat va tinh 6n dinh) 1a khau quan trong trong qua trinh
tham dinh mot giéng cdy trong mdi dé cap bang bao ho, khao nghiém dé tao ra ban
mo ta giéng va viéc st dung cac ddc tinh xac thyc ctua giéng nham xéac dinh mot

gidng.



54

2.5.1.2 Phan tich méi quan hé cia cdc giong Dendrobium duwa trén ddc diém
hinh théi

Phuong phéap xdy dung cdy phan nhém bang phin mém NTSYS PC: Nhap dir
liéu cta cac mau giéng lan vao bang tinh Excel. S6 liéu dugc ma hoa theo hé nhi phan
0 va 1, mau nao c6 thi ghi 1a “1”, khong c6 thi ghi 12 “0”. Sau dé, dwa dit liéu vao
chuong trinh NTSYSpc 2.1 phén tich theo phuong phap UPGMA, tao gian d6 pha hé
tuong quan giita cac cic giéng, loai hoa lan [3].
2.5.2 Xac dinh trinh tw cia 5 vung DNA marker

2.5.2.1 Phirong phdp thu thdp va bao qudn mau lan

25 loai Dendrobium ban dia, c6 ngudn géc thu mau va khu phan bé tai khu
vuc phia Nam duogc lya chon dé phan tich & mac do phan ta. Mau chon phai thoa
man cac tiéu chi: hinh thai ngoai to dep, khéng bi bénh, khéng tan Ua, co6 la banh té.
MJdi mau thu nhan s& duoc tién hanh bao quan lanh sau bang cach chon 14 béanh teé,
lau sach bang con, dé noi thoang mat, sau do6 cat tir 1-5g 14 tuoi cho vao dng falcon
10ml, danh sé ky hiéu can than trong 6ng 14n sb theo ddi, sau d6 cho 6ng mau vat vao
ta lanh sau (-20°C dén -80°C) cho cé&c nghién ciru vé sau.

2.5.2.2 Tdch chiét va thu nhdn DNA tong sé

Céac mau 14 sau khi thu nhan tir vuon lan duoc st dung dé ly trich DNA tong
s6 bang phuong phap CTAB (Cetyl Trimethyl Ammonium Bromide) hoic bang b
kit (GeneJET Plant Genomic DNA Purification Mini Kit).

* Phuong phap CTAB (Doyle and Doyle, 1990)

1. Nghién 200 mg mau 1a thanh bot min trong khoang 500 pL dung dich CTAB.
2. Chuyén hdn hop miu/CTAB sang microtube.

3. U hdn hop mau/CTAB khoang 15 phiit & 55°C trong bdén nudc.

4. Ly tdm hdn hop mau/CTAB & 12000 rpm trong 5 phiit, thu dich néi sang 6ng mai.
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5. Thém vao mdi dng 250 puL hdn hop Chloroform: Isoamyl alcohol (24:1), trén dung
dich bang cach dao ngugc dng. Sau do, ly tam dng & tdc d6 13000rpm trong 1 phut.

6. Chuyén pha 1ong bén trén (chira DNA) sang 6ng méi.
7. Thém vao mbi dng 50 uL. Amonium Acetate 7,5 M, 500 pL ethanol tuyét déi.

8. Pao dng cham rai nhiéu 1an dé két tha DNA. Théng thuong, ¢ thé nhin thiy DNA
két tua trong dung dich. C6 thé dé éng & -20°C trong 1 gid sau khi thém ethanol.

9. Pé rira DNA, ly tam hdn hop chira DNA, loai bo dich ndi, thém vao 500 pL ethanol

70% lanh va dao 6ng. Lap lai budc nay thém 1 lan.

10. Ly tam thu DNA ¢ tdc d6 13000 rpm trong 1 phut. Loai bo dich ndi va dé¢ DNA
kho (khoang 15 phut). Cha y khong dé DNA quéa kho vi s& khé hoa tan tro lai.

11. Hoa DNA trong nudc da loc khir trung, khong chira Dnase (khoang 50 — 400 pL).

12. C6 thé thém RNaseA (10 pg/ml) vao nudc trude khi hoa tan DNA (10 uL RnaseA
trong 10mL H20).

13. U DNA ¢ 65°C trong 20 phut dé pha huy Dnase va bao quan & 4°C.

* Tach chiét DNA bang b kit (GeneJET Plant Genomic DNA Purification Mini Kit)
1. Can 100 mg méu 14 nghién trong nito 16ng thanh bt min.

2. Chuyén vao effendorf chira san 350 pL Lysis Buffer A.

3. B6 sung 50 pL Lysis Bufer B, 20 pl RNase A, tron déu (vortex) trong 1 phut, G &
65°C trong 10 pht.

4. B6 sung 130 pL Precipitation Solution, lac déu, giir lanh trén da trong 5 phut.
5. Ly tdm 14000 rpm trong 5 phdt.

6. Thu dich néi chuyén sang dng méi ( khoang 450 — 550 pL).

7. B6 sung 400 pL Plant gDNA Binding solution, 400 pL 96% ethanol, lic déu.

8. Chuyén 1/2 hdn hop (khoang 600 — 700 L) vao cot spin column.
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9. Ly tam 8000rpm trong 1 phut, loai bé dich long qua cot.
10. Chuyén 1/2 hdn hop con lai vao cot spin column.
11. Ly tam 8000rpm trong 1 phut, loai bé dich long qua cot.
12. B6 sung 500 pL dung dich rira ( Wash Buffer I), ly tam 10000 rpm trong 1 phit,
loai bé dich qua cot.
13. Pat cot vao tube méi, bo sung 500 pL. Wash Buffe II vio cot, ly tim 14000 rpm
trong 3 phut, loai bd dich 1éng qua cot.
14. Pat cot vao tube méi, bo sung 100 pL Elution, & & nhiét do phong trong 5 phut.
15. Ly tam 10000 rpm trong 1 phut, thu dich léng qua cot.
16. Lap lai budc 14 va 15. Thu dich 1éng (chita DNA tong sd).
17. Str dung va bao quan & -20°C.

2.5.2.3 Ky thudt PCR, dién di

DNA tong s6 sau khi tach chiét duoc kiém tra dinh tinh bang dién di va dinh
luong biang may Nanodrop. San phim DNA téng sb dat diéu kién s& dugc khuéch dai
cac vung trinh ty trong nghién ctru (ITS, matK, rbcL, trnH-psbA) tuong rng vai cac
cdp moi thé hién trong Bang 2.4. C4c thanh phan c6 trong phan tmg khuéch dai trinh

tu gdm 12,5 uL Taq DNA pol 2x — premix, 1 pL mdi xudi (5 uM — 10 pM), 1 uL mdi
nguoc (5 uM — 10 uM), 1 pL. DNA khuon va thém nuée cho du 25 pL.

San pham PCR dugc kiém tra bang dién di trén gel agarose 0,8%, 120V, 65mA
trong 20 phiit. San pham PCR ctia cic miu s& duoc tai vao giéng cung v6i mot giéng
chtra DNA ladder. Sau dién di, cac bang sang xuat hién dudi tac dung cua tia UV va
DNA ladder s& dugc dung lam thang do kich thude cho cac san pham PCR. Mdi bang
sang s& biéu dién cho cac doan DNA c6 khdi lwong phan tir khic nhau. Hai bang sang
lién tiép cach nhau khoang 100bp, bang nho nhat (ndm dudi cung) c6 kich thudc
100bp, bang 16n nhat ¢ kich thudc 2000bp (2kb). Bang DNA phai sang 13, dung kich
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thude nhu trén 1y thuyét thi xem nhu phan Gng khuéch dai thanh cong va c6 thé st

dung san pham PCR d6 dé giai trinh tu.

Néu quang phd dién di cho két qua mét dai biang rong hoic cho nhiéu vach thi
chung t6 DNA di bi gdy doan nhiéu hodc 1an DNA v6i RNA. Néu quang pho dién di
cho bing gon, r5 chimg to DNA khéng bi dut giy va khong 1an tap. Khi dién di, dé
hién 1én cac bang DNA, trén bang gel dién di dung ethidium bromid. Thudc thir nay
tao lién két nhudm véi céc base nito, khi chiéu tia tur ngoai (tia UV) vao bang gel thi

cac bang sang hién Ién [6].
2.5.2.4 Gidi trinh tur

San pham PCR sau khi kiém tra bang phwong phap dién di trén gel agarose
0,8% duoc giri giai trinh ty 2 chiéu bang phuong phap Sanger sequencing vi may
3730xI DNA analyzer tai Cong ty Macrogen, Han Quéc. CAc trinh tu dugc hiéu chinh
bang cach loai bo 2 dau bi nhiu va kiém tra do tin cay bang phan mém FinchTV.
M®i cap trinh tu dugc tién hanh hop thanh 1 trinh tu (consensus sequence) bang phan

mém Seaview 4.0.
2.5.2.5 Hiéu chinh trinh ty

Trinh tu tho duoc loai bo cac ving mo ho tai 2 dau va kiém tra mac d6 tin cay
cua c4c nucleotide dwa trén peak tin hiéu bang phan mém FinchTV. Nhiing trinh tu
c6 d6 tin cay thap 1 céc trinh tu c6 peak tin hiéu thap, chong 1én nhau s& dugc loai
bo. Céc trinh tu tho sau khi dugc hiéu chinh dugc BLAST (Basic Local Alignment
Search Tool) trén co so dir liéu cia NCBI (National Center for Biotechnology
Information) dé kiém tra mirc d6 tuong dong tir ¢6 xac dinh lai chinh xac ngudn goc
c4c trinh ty. CAc trinh tu sau khi duoc xac dinh ngudn géc duoc tién hanh sap giong

cot bang phan mém SeaView 4.0 nham phan tich nhitng sai khac giira cc trinh tu.

Hiéu chinh trinh ti bang phan mém FinchTV
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Két qua giai trinh tir 2 chiéu duoc tra vé dudi cac dang file: file AB1 (.abl) va
file text. Str dung phan mém FinchTV mo file AB1 d6i véi trinh tu duoc giai véi moi

xudi (forward) va mdi nguogc (reverse).

Trong cac ctra s0 hién ra c6 cac song sac pho:

. Mau xanh luc: nucleotide loai A (Adenine)

. Mau xanh duong: nucleotide loai C (Cystein)
. Mau den: nucleotide loai G (Guanine)

. Mau do: nucleotide loai T (Thyamine)

Néu két qua giai tot s& thdy cac dinh (peak) rd rang, khong map mo
(unambiguous) thé hién cho timg loai nucleotide loai A — T — G — C. Sir dung cac
thanh trugt X va'Y dé tdng hodc giam lan luot chiéu rong va chiéu cao cua cac dinh
song nhin chua rd. Quan sat va x6a bo cac doan dau va cudi cta két qua, nhitng doan
co cac dinh song map mo.

Hiéu chinh trinh tir bang phan mém SeaView
Buérc 1: trong cira s6 chuong trinh FinchTV chon menu ‘Edit’, chon ‘copy in FASTA

Format® (hodc st dung t6 hop phim nhanh Ctrl+C).

Buéc 2: mo phan mém SeaView 4.2.12, vao menu ‘Edit’ chon “load sequence”. Khi
ctra 86 hién ra, nhan t6 hop phim Ctrl=+V dé dén trinh ty da copy dudi dinh dang
FASTA vao. Tién hanh cat phan tén cia trinh ty (dinh dang FASTA, vi du D26 — F)

va chuyén vao 0 ‘Seq. name’ trong ctra s0, chon “Add to alignment”.
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_Refresn| Clear| Remove gaps| Remove numbers| to uPPER |

Hinh 2.2 Qua trinh hiéu chinh trinh ty giai bing mdi xudi trén SeaView

Budc 3: thém trinh tu nguoc da chinh stra.
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Hinh 2.3 Qua trinh hiéu chinh trinh ty giai bing moi nguoc trén SeaView

Budc 4: chon 2 trinh ty xudi va ngugc ciia cing mot mau trong ctra s6 SeaView, vao
menu “Align” chon “Align selected sequences” d¢ sap thang hang.

Budc 5: kiém tra cac diém sai khac giita cac trinh tw. Mdi diém sai khac gitta hai
trinh tu xudi va ngugc s€ dugc chinh sua dya theo trinh ty nao cé song sac pho rd
rang hon, dang tin cdy hon.

Doi voi cac doan chi cé ¢ trinh ty xudi hodc nguoc thi tién hanh kiém tra, hiéu
chinh trinh tu dya trén viéc quan sat cac song sac pho. Néu nhirng diém trong doan
nay khong 10 rang thi can giai lai hoac loai bo.

Budc 6: tao trinh tu thong nhat (trinh tu lién (g - Consensussequence), trong cura sO

SeaView chon 2 trinh tu vao menu ‘Edit” chon ‘Consensus sequence’. Két qua tao
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thanh mot trinh tu két hop, thoa hiép, c6 thé doi tén bang cach chon trinh ty Consensus

va vao ‘Edit’, chon ‘Rename sequence’, dat té€n lai trinh tu thoa hi¢p cho phu hop.
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| s e

£ s ] sl o

¥ ¥
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Hinh 2.4 Qua trinh théng nhat 2 trinh tu trén SeaView
So sanh Véi co sé dit liéu Genbank d@é kiém tra dé chinh xac cua trinh ty

Sau khi hiéu chinh céc sai Iéch, trinh tu lién tng (consensus sequence) duoc
rdt ra tir hai két qua giai trinh ty va kiém tra cac sai Iéch. Trinh tu lién tng 1a trinh ty
chinh x4c cho doan DNA khao sat. Tuy nhién, két qua nay can duoc kiém tra mot lan
nita bang cong cu BLAST dé tim cac trinh tu twong dong c6 san trén co so dir lidu
Genbank. Néu c6 cac sai léch giita trinh tu trén co sé dit liéu va trinh tu truy van thi
can duoc xem xét va kiém tra 1an nita dé xac nhan két qua giai trinh ty. Ngoai ra, viéc
thuc hién BLAST con gidp kiém tra sy nhidm méu va dénh gia qué trinh thu nhan va

bao quan mau.
Cac budc thuc hién BLAST:

Buéc 1: vao trang wed http://blast.ncbi.nlm.nih.gov/.

2 NCBI  Resources & How To &)

=

dNCBl All Databases  ~ m
Hatlonal Center for

Biotechnology Information

NCBI Home to NCBI

Popular Resources

The National Center for Biotechnology Information advances science and health by providing access to  PubMed
biomedical and genamic information Bookshelf

Resource List (A-Z)

About the NCBI | Mission | Organization | NCBI News PubMed Central

Submit Download Learn BLAST

Deposit data or manuscripts Transter NCBI data to your Find help documents, attend M Ucleotid:
into NCBI databases computar aclass or watch a tuforial ~ Genome
snP
— Gene
I ¥ )
= PunGhem
Develop Analyze Research

- Use NCBI APls and code Identify an NCBI tool for your Explore NCBI research and "Exploring Ei
__Training & Tutorials o libraries to build applications data analysis task collaborative projects the XML Output of E-utilities”

Hinh 2.5 Giao dién trang chiu NCBI (http://blast.ncbi.nlm.nih.gov/)
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Budc 2: chon BLAST = nucleotide blast.

Bwéc 3: copy va dan trinh ty can phan tich vao cira s6 ‘Enter Query Sequence’. Trong
tuy chon ‘Database’ chon ‘nucleotide collection’. Céac tuy chon khac dat nhu mac

dinh.

» NCBI/ BLAST blastn suite Standard Nucleotide BLAST

| blastn | blastp | blastx | tblastn | tbiastx |

using a ide query. more... Resetpage Bookmark

BLASTN
Enter Query Sequence —

From
To
Or, upload file Chon tép | Khéng c6 tép nao duec chon &
Job Title D26-1TS
Enter a descriptive title for your BLAST search &
Align two or more sequences &
Choose Search Set
Database Human genomic + transcript Mouse genomic + transcript ‘® Others (nr etc.)
Nucleotide collection (nr/nt) | @
Organism
S Etinal Exclude [+
Enter organism common name, binomial, or tax id. Only 20 top taxa will be shown &

Hinh 2.6 Giao dién BLAST (http://blast.ncbi.nlm.nih.gov/)
Buwéc 4: chon BLAST dé phan tich va nhan két qua.
2.5.2.6 Xac dinh trinh ty 1TS2 ter trinh tu ITS

Ving ITS bao gom ITS1 va ITS2 ndi véi nhau qua trinh ty 5,8S. ITS &
Dendrobium bién thién tir 636 — 653 bp, 1TS1 ¢6 kich thudc dao dong 231 — 236 bp,
5,8S khé bao ton 163 bp, ITS2 ¢6 kich thudc 241 — 254 bp [38]. Dya vao dic diém
nay, trinh tu ITS2 duoc xac dinh tir ITS nhu sau:

Budc 1: Thu nhan trinh tu 5,8S, ITS2 tham khao trén GenBank (Hinh 2.7).

Budc 2: Sap giong cot cac trinh t 5,8S tham khao vai céc trinh ty ITS trong nghién
ctru, cat bo tir dau trinh ty dén hét phan 5,8S.

Budc 3: Sap giong cot cac trinh ty vira cit ¢ budc 2 véi cac trinh te 1TS2 tham khao

dé kiém tra kich thudc, cit bo phan thira (néu c6).
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GenBank « Sendto. »

Dendrobium anosmum isolate D4 18S ribosomal RNA gene, partial sequence;
internal transcribed spacer 1, 5.8S ribosomal RNA gene, and internal transcribed
spacer 2, complete sequence; and 26S ribosomal RNA gene, partial sequence
GenBank: JN388570.1

FASTA Graphics

LOCuUS JN38B57@ 663 bp DNA linear PLN 27-DEC-2012

DEFINITION Dendrobium anosmum isolate D4 185 ribosomal RNA gene, partial
sequence; internal transcribed spacer 1, 5.85 ribosomal RNA gene,
and internal transcribed spacer 2, complete sequence; and 26S
ribosomal RNA gene, partial sequence.

ACCESSION JN3B88570

VERSION IN3B8S70.1
KEYWORDS
SOURCE Dendrobium anosmum

ORGANISM Dendrobium anosmum
Eukaryota; Viridiplantae; Streptophyta; Embryophyta; Tracheophyta;
Spermatophyta; Magnoliopsids; Liliopsida; Asparagales; Orchidaceae;
Epidendroideae; Malaxideae; Dendrobiinae; Dendrobium.

TITLE Direct Submission
JOURNAL  Submitted (21-JUL-2011) Center for Agricultural Biotechnology,
Chengdu Institute of Biology, Chinese Academy of Sciences, No. 9
Section 4, Renmin Nan Road, Chengdu, Sichuan 610041, China

FEATURES Location/Qualifiers

source 1..663
/organism="Dendrobium anosmum"
/mol_type="genomic DNA"
/cultivar="native A1"
/isolate="D4"
/db_xref="taxon:524432"
/tissue_type="leaf"
/country="China: Guangxi"
<1..3
/product="18S ribosomal RNA"
4..232
/product="internal transcribed spacer 1"
rRNA 233..395
/product="5.85 ribosomal RNA"
396..639
/product="internal transcribed spacer 2"
rRNA 64@..>663

/product="26S ribosomal RNA"

1 ttatcgagat aatacattga gtgatcttga gaacccgtca aaataatcgg tggctatage
61 ttccgagata aaaattcatc ccaatctttg cctcatcccc tcttcggggt gtggacgtga
121 tgaaggatgg atgaaccccc aaatcggege agcatcgege caaggasata tcgtaacaca
agcccttaas tggatttgtg gaatgggttg ctgttgcatg ccatttggat tgacacgact
241 ctcggcaatg gatatctcgg ctctcgecatc gatgaagage gcagcgaaat gegatatgtg
gtgcgaattg cagaatcccg cgaaccatcg agtctttgaa cgcaagttge gcccgaggec

361 aatcggccaa gggecacgtcc goctgggegt caggcriaanai-qda {aada-qqy {das.] {d-«

[
o
-

w
(]
ot

1

Hinh 2.7 Cach thu nhan trinh tu vung ITS2 tir GenBank
2.5.3 Phan tich mize dg da dang di truyén cia nhom lan Dendrobium béng trinh
twr DNA marker
Viéc danh gia mirc d6 da dang di truyén dya trén mirc 46 phan nhanh cay phat

sinh dua trén cac vung trinh tu theo cach ting marker riéng 1€ va ghép cdp cac marker
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v6i nhau. Cay phat sinh dugc xay dung bang thuit toan Maximum Likelihood véi mo

hinh Kimura-2 théng s6 v6i 1.000 1an l3p lai trén phan mém MEGA 7.0 [61].
Cac budc xdy dung cdy phat sinh chung loai
. Thiét l4p co s& dit liéu ving trinh ty cho chi Dendrobium

Dé tao co sé dit liu cua chi Dendrobium, dé tai khai thac dit liéu trinh tu trén

http://www.barcodinglife.com véi tir khoa “Dendrobium”.
. Sap cot thang hang, chon ving phan tich va phan tich cho timg ving trinh tu

Qua trinh sdp cot thang hang duoc thuc hién bang phan mém SeaView véi tiiy
chon MUSCLE va cac thong s6 mic dinh. Nhitng diém mo hd duoc hiéu chinh thu
cong.

. Xéc 1ap mé hinh tién hoa

The Molecular Evolution Genetics Analysis (MEGA) — Phan tich tién hoa vé
mit di truyén phan tir - 1a phan mém dugc xay dung dé phan tich so sanh vé DNA va
protein, nham muc dich suy luin vé cac mo hinh tién héa phén tir ciia gen, bo gen cta
cac loai theo qua trinh tién hoa. Viéc xdy dung cdy phat sinh dua trén phan mém
MEGA 7.0 theo md hinh Kimura 2 - thong s6, thuat toan Maximum Likelihood, chi
s6 bootstrap 13 1.000, dé tién hanh tinh toan khoang cach di truyén va xay dung cay

phat sinh loai.

6 = {3 4 - E k-3 " T
——— Dags = Qswrce  Oyersty Shvegeny \me Tree  Ancestens  Selectian e Quds  Disgnose
K

I

e o L &

Hinh 2.8 Giao dién phan mém MEGA 7.0
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Viéc xdac dinh khoang cach di truyén va xay dung cay phat sinh loai cho
phép ta xac dinh muc d§ phan dinh loai cia cac marker. Tu do, ta s€ chon dugc

marker c6 d§ phan dinh loai cao dé 1am bd ma vach DNA cho loai.
2.5.4 Phan tich kha ndng phdn dinh loai cria cac vung trinh te

Viéc tim ra cac marker tiém ning c6 vai trd quan trong trong viéc xac dinh
nhanh céc loai Dendrobium. Tur d6 giup hd tre cho viéc quan 1y ngudn gen quy cua
Viét Nam, x&c dinh nhirng loai dugc dung lam duogc li€u. Pac biét, giap ngan chin
viéc budn ban bat hop phép cac loai lan quy hd trg cho viéc bao ton. Tuy nhién, mdi
phuong phap cé nhimng uu, nhuge diém khac nhau. Tir d6, nghién ciru két hop nhiéu
phuong phap dé dat duoc két qua tdi wu nhat. Cac ving trinh ty marker duoc khao
sat dya trén kha niang phan dinh bang cay phat sinh, két hop véi viéc phan tich cac
doan In-del. Pong thoi ap dung song song phuong phap “Best Match / Best Close

Match” @€ chon ra dugc marker ti€ém nang nhat.

Phan tich In-del dya trén nhitng dot bién thém nucleotide (insertion) va dot
bién mat nucleotide (deletion). Nhitng dot bién nay d6i khi chi xuat hién tai 1
nucleotide hodc 1 doan ngan nén khong thé tao thanh nhanh riéng trén cay phat sinh.
Tuy nhién, cac dot bién trén lai mang lai thong tin rat hiru ich trong viéc phan dinh
loai.

Phuong phép “Best Match/ Best Close Match” dua trén so sdnh khoang cach
di truyén cta cac trinh tu dugc phan tich. Su khac biét gitta “Best Close Match” va
“Best Match” 1a gia tri Threshold (gié tri ngudng). Gia tri ngudng (%) dugc tinh dya
trén tt ca cac intra-distance (khoang cach di truyén cung loai), dé xac dinh mirc do
tuong dong ctia cac trinh ty va nhitng trinh ty khong thoa gia tri ndy (No match) s&
bi x6a trude khi duoc xac dinh. Nhitng trinh tu dat gia tri intra 1a gia tri bé nhat khi
so voi trinh tu cing loai duoc xép vao Correct (xac dinh dugc). Néu gid tri intra nay
cling xuét hién khi so sanh véi cac trinh ty khac loai dugc xép vao Ambiguous (mo
hé). Khi mdt trinh tu c6 gia tri intra 16n hon inter dugc xép vao Incorrect (khong xac

dinh dugc) [70].
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Actions and Views

Sequences

Query against sequences
Complete Overlap
Species Summary
Pairwise Summary
Pairwise Explorer

« ]
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File Modules Impot Export Commands Help

Configuration

Sequences
Sort Query

Dendrobium pulchellum
Dendrobium pulchellum
Dendrobium pulchellum
Dendrobium pulchellum
Dendrobium densiflorum
Dencrobium densifiorum
Dendrobium densiflorum
Dencrobium primulinum
Dencrobium primulinum
Dendrobium primulinum
Dendrobium chrysotoxum
Dendrobium chrysotoxum
Dendrobium chrysotoxum
Dendrobium farmeri
Dendrobium farmeri
Dendrobium farmeri
Dendrobium anosmum
Dendrobium anosmum
Denarobium anosmum
Dendrobium secundum
Denarobium secundum
Dendrobium aloifolium
Denarobium aloifolium
Dendrobium aloifolium
Denarobium amabile
Dendrobium amabile
Denarobium amabile
Dendrobium hercoglossum
Dencrobium hercaglossum
Dendrobium hercoglossum
Dencrobium fimoriatum
Dencrobium fimbriatum

Remove selected

68 sequences

Change the settings used by all parts of this program

There is a file loaded into this program. You cannot change these settings unless you reload it

Calculate painvise distances as Uncorrected painwise distances
Do not compare two sequences nless they have aieast 300 bp in common
How should this pragram treat ambiguous codons? Ambiguous codons are used (H is treated as a combination of W and ‘C

Note that differences in leading and trailing gaps are ignored, while differences in internal gaps will be counted

Hinh 2.9 Giao dién phan mém Speciesidentifier
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CHUONG 3. KET QUA NGHIEN CUU VA THAO LUAN

3.1 M6 ta va xay dwng cay phan nhém duwa trén diic diém hinh thai cac gidng lan

Dendrobium
3.1.1 Mé td dic diém hinh thdi so b cdc giong lan Dendrobium

M&i mau giéng duoc ghi nhan 72 dic diém hinh thai. Dendrobium 14 chi hién
dang ghi nhan ngay cang nhiéu cac giéng loai lai duoc cong bd; do d6, tham khao cac
tiéu chuan trong khao nghiém DUS va tao ra cac ban mo ta giéng tir cac dic diém
hinh thai la viéc lam c6 ¥ nghia. Dya vao khao nghiém DUS, dé tai ghi nhan cac dac
diém hinh thai nhdm muc dich sau khi dung hé théng ma vach DNA dé xac dinh duoc
tén loai ctia mau can phan tich, c¢6 thé truy xuét thong tin vé hinh anh, cac dic diém
hinh thai ctia mau dé.

Két qua ghi nhan dic diém hinh thai dugc ma hod & Phu luc 3. Mot vi du cu
thé & mau Dendrobium primulinum Linld. c6 cac dic diém nhu: ré moc dudi goc, da
than - thong, mat cat doc cia than gia c6 dang hinh elip, mat cit ngang cua than gia
c6 dang hinh tron, ddt than khong c6 ranh, 14 ¢c6 dang hinh chit nhat thuon dai, dinh
14 nhon, ddi xung, mat cat ngang cua la théng, 14 khong x0an, mau xanh dam, khong
c¢6 sac td anthocyanin, phat hoa dang chum, cuéng hoa nira ri xubng, cudéng hoa
khong c6 sic t anthocyanin, hoa don, canh hoa trai ngang, hoa khong c6 huong thom
hoic chi thom thoang thoang, 14 dai lung hinh chir nhat, hoi cong theo chiéu doc canh
dai lung, dinh 14 dai lung c6 dang tu, ria cta 14 dai lung khong c6 hodc ¢ su udng
cong trd lai rat yéu, khong c6 hodc co rat it su gon song, 1a dai bén c6 dang hinh chir
nhat, truc doc cua 14 dai bén hoi cong, dinh 14 dai bén nhon, ria cua 1a dai bén khong
¢6 hodc co s ubn cong rat yéu, ngoai ria 14 dai bén khong cé hodc rat it su gap nép,
dai hoa c6 hai mau, khong co6 vét ddm, vét soc trén 14 dai, khong co vét dbm, vét soc
trén trang hoa, trang hoa cé dang thudn chitr nhat, dinh trang hoa chua c6 dang cut,
ria trang hoa khong c6 hoidc c6 su gip nép rit yéu trang hoa c6 hai mau, méi hoa ra
c6 dang hinh cau dep, truc doc méi hoa hoi udn cong, dinh cua trang hoa khong chia

thuly, ria moi hoa khong c6 hodc c6 su udn cong rat yéu, ngoai ria canh moi khdng co
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hodc c¢6 su gip nép rat yéu, moi hoa c6 hai mau, co vét dém, khong c6 vét soc trén
moi hoa, 14 mit trén mat dudi déu c6 mau xanh, 14 dai bén khong c6 16ng, thang, canh
hoa c6 mau tra"mg, pha I¢, héng, tra, canh hoa khong co ddm, khong c6 soc, th'fmg,
khong ¢ 10ng, moi hoa c6 dang phién riang reo, mau tring, pha 18, hong, tra, c6 ddm
vang nghé¢, moéi hoa nhan, cé 16ng, mép moi hoa c6 dang rang reo (co6 ria, 1ong), phat
hoa moc & nach 14, thoi gian hoa tan khoang 2-4 tuan, hoa thom vao ban ngay, hoa

nd vao mua xuan, la sap x€p theo kiéu hai hang so le.

Két qua phan tich ddc diém hinh thai cho thay, nhu cac nghién ciru trude dé
vé lan Dendrobium cua Pham Hoang Ho, Tran Hop, Duong BPuc Huyén. .. cac loai
trong nghién ctru cung thudc chi lan Dendrobium, nén déu cé cac dic diém hinh thai
nhu hé ré khoe moc tir gbe than hodc gdc gia hanh; da than, gia hanh phan ddt; 14 co
bé mat nhan, moc thanh hai hang tap trung & dinh than, khong c6 cudng 14, phét hoa
moc & nach 14, mau sic hoa phong phu, hoa ¢ cau tao giong nhau: Hoa c6 3 canh dai
ngoai cung, mot & phia trén hay sau goi la dai lung va 2 canh dai ¢ 2 bén la dai bén.
Ca 3 déu giéng nhau vé hinh dang va kich thudc. Xen ké& voi 3 canh dai 13 3 canh hoa
v6i 2 canh trén giéng voi canh dai chi c6 canh duéi cung thay d6i thanh canh moéi rat
da dang theo cac loai. Canh moi 1a cai bay du do va noi dau cho con trung dén thu
phén. Gitra hoa c6 cOt nhi nhuy véi géc 1a hong dang phéu chira mat. Du ¢6 cu tao
hoa gidng nhau, mdi loai hoa lai c6 dic diém hinh dang, mau sac dic trung riéng, day
chinh 13 ddu hiéu chinh vé hinh thai dé phan biét cic mau nghién ctru. Bén canh do,
c6 mot sb dic diém khac biét c6 thé dung dé phan biét cac loai véi nhau nhu hinh

dang than, hinh dang 14... (C4c chi tiéu phan loai duoc thé hién & Phu luc 1)

Theo Wilfret va cong su (1979), bd nhiém sic thé cua Dendrobium thuong 1a
2n = 38, d6i khi 1a 2n = 40 va mdt vai ngoai I¢ co thé 1a 2n = 76 hodc 2n = 114, mot
s6 loai ¢ cung s lwong nhidm sic thé nhung kich thudce ctia cic nhidm sic thé lai
c6 thé rat khac nhau. Nguyén nhan di truyén nay co6 thé 1a mot trong nhitng 1y do

khién hinh thai ctia nhom lan nay rat da dang [104].
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Hon thao chudi ngoc — Dendrobium findlayanum E.C.Parish & Rchb.f.

Hinh 3.1 Két qua giai phau va ghi nhan hinh anh 2 mau giéng Dendrobium:

D. anosmum va D. findlayanum
(thanh ngang = 2cm). Cac mau con lai dugc thé hién & Phu luc 2

Tt viéc phan tich hinh thai, nghién ctru da nhan théy su nham 1an trong dinh
danh mau giéng Thuy tién vang (D. thyrsiflorum Lindl.), dugc diéu chinh thanh Thuy
tién hoang lap (D. chrysotoxum Lindl.). Hoang thao Thuy tién la nhém lan
Dendrobium thudc tong Kiéu (Chrysotoxae) to Callista [11]. O Viét Nam, lan Thay
tién kha duoc wa chuéng do nhom lan ndy c6 cac dic diém nhu dé cham soc, phat
hoa to, mau séc tuoi sang ndi bat va dic biét 1a mot s6 loai co gia tri trong y hoc. Tuy
nhién, viéc nhan dién, phan loai nhom lan nay hién nay van chua thyc su théng nhét
dan dén cac quan diém khac nhau vé sb luong loai Hoang thao Thuy tién & Viét Nam.
Theo Cay c6 Vi¢t Nam cia Pham Hoang H, Thuy tién vang c6 hai loai khac nhau la
Dendrobium thyrsiflorum va Dendrobium farmeri, gitra Dendrobium thyrsiflorum va
Dendrobium densiflorum lai c6 nhiéu dic diém kho phan biét va van dé tuong tu cling
xay ra voi Dendrobium farmeri (Thuy tién vang) va Dendrobium palpebrae (Tram
vang) [12]. Theo Averyanov va cong su, Dendrobium thyrsiflorum va Dendrobium
densiflorum 1a mot loai (Thuy tién vang), Thily tién tring c6 2 loai 1a Dendrobium

farmeri va Dendrobium palpebrae [1]. Ciing ¢ cong trinh cho rang ddy 1a 4 loai khac
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nhau Dendrobium densiflorum (Hoang thao Thuy Tién m& ga), Dendrobium fameri
(Hoang thao Thuy Tién Vuong), Dendrobium palpebrae (Hoang thao Thuy Tién
vang), Dendrobium thyrsiflorum (Hoang thao Thuy tién cam)... [90].

3.1.2 Phan nhom duwa vao dic diém hinh thai cia 40 mau lan Dendrobium
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Hinh 3.2 Cay phan nhom duya trén 72 dic diém hinh thai cua
40 mau giéng lan Dendrobium

Theo két qua phan nhom (Hinh 3.2), hai mau D. amabile va D. palpebrae tach
riéng thanh mot nhom I do hai loai nay c6 hinh dang 14, cac thanh phan hoa kha giong
nhau, tuy nhién nhom nay lai tach biét han véi nhém cac loai Hoang thao thuy tién
khac. Trong nghién ctru ¢6 5 loai Hoang thao thuy tién thuoc nhém Callista, ngoai 2
loai ké trén, ba loai con lai 1a D. sulcatum, D. densiflorum va D. chrysotoxum cé su
tuong can nhiéu vé hinh thai nén tach thanh mot nhanh nho trong nhom IIA; trong
do6, D. densiflorum va D. chrysotoxum cé muc do tuong dong vé hinh thai nhiéu hon

so voi D. sulcatum.

Nhom II dugc tach thanh 2 nhom nho hon 1a ITA va IIB. Nhom IIA c6 17 dai

dién thi chi c6 1 mau D. hemcoglossum cé dang than thong; trong khi nhom IIB c6
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21 dai dién thi c¢6 t&i 10 mau c6 dang than thong (5 mau gia hac, hac vy, dai y thao,

tram rung, long tu va long tu d4).

D. anosmum (7,8,9,10), D. aphyllum (11,12) va D. parishii (28) c6 su tuong
d6ng nhiéu vé hinh thai, c6 mdi quan hé tién hoa gan giii va loai lai duoc hinh thanh
tir D. anosmum va D. aphyllum duoc xép chung thanh mét nhom. Tuy nhién, cay lai
Hoang thao tram hdng (D. anosmum x D. parishii) lai tach riéng va thudc vé mot

nhom khac chung véi D. hercoglossum, D. heterocarpum va D. venustum.

Long tu (D. primulinum) va long tu d4 (D. crepidatum) ciing c6 su tuong dong

nhiéu vé hinh thai nén tach riéng thanh 1 nhanh nhé trong nhém IIB.

Mau Thai binh lai (D. Gaston sunray) c6 ngudén gbc la ciy lai giira
(D. pulchellum x D. chrysotoxum) va D. pulchellum, nhung trén cdy phan nhém hinh
thai, mau Théi binh lai & nhém IIA, cung véi D. chrysotoxum, con D. pulchellum

thudc nhom IIB.

Cac mau nghién ctru thudc nhiéu nhém khéc nhau theo bao co cua Tran Hop,
Pham Hoang Ho, Duong Pirc Huyén... Tuy nhién, véi cac dic diém hinh thai dugc
chon dé mo ta, phén tich, cac loai thudc cung nhoém khong thay co su tach biét rd
rang. Vi du ¢ nhanh IIB ¢6 21 mau gidéng thi theo Pham Hoang Ho ¢6 16 mau thudc
nhém Dendrobium, 2 mau D. secundum va D. intricatum thudc nhom Pedilorum,

mau D. aduncum thudc nhdm Breviflores.

Tom lai, cay phan nhom dua trén 72 dac diém hinh thai phén nao thé hién duoc
mbi quan hé di truyén ctia 40 miu giéng Dendrobium trong nghién ctru. Bén canh do,
mot s6 loai ¢6 hinh thai gibng nhau, mdi quan hé gan giii nhung két qua thé hién trén
ciy phan nhém chua phan anh duoc diéu ndy. Cac dic diém hinh thai duoc mé ta,
hinh anh ciia 40 mau gidng Dendrobium c6 thé dung dé nhan dién cac miu giéng,
dic biét 1a cac mau gidng thu duoc c6 hoa. Phuong phap phan tich dic diém hinh thai

mét 1an nita cho thr?iy gia tri trong vi¢c dinh danh céc loai.

Két qua md ta va phan nhom cac miu giong Dendrobium dua trén dic diém

hinh thai trong nghién ctru 1a ngudn dir liéu hinh thai déng bo c6 thé bd sung cho:
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Mot sb trang web vé Lan trén thé gii cung cip thong tin vé tén khoa hoc,
dong danh, mot s6 dic diém hinh thai, sinh thai... O cac web nay, hinh anh co thé
thiéu hoan toan hodc mdi loai c6 1-3 hinh anh dai dién, cac hinh anh con chua déng

bd vé phong nén va chua co ti 1€ xich.

Céc trang web vé lan tai Viét Nam da sd 12 cac hoi choi, mua ban va trao doi
lan. Cac web nay ciing ding tai nhiéu thong tin hiru ich vé tén goi, mo ta dic diém
chung, phan bd, cach cham soc,... V& mat hinh anh, cic web thuong dang tai cac
hinh anh thuc té ca cdy, phat hoa, cac hinh anh nay thuong thiéu ti 1é xich. Web trung
tam dir liéu thuc vat Viét Nam c¢6 chuyén muc cho tirng loai thudc chi Dendrobium,
tuy nhién dai da sb 1a thong tin veé vi tri phan loai, tén Viét Nam, tén khoa hoc, déng
danh (néu c), mot s6 it co hinh anh minh hoa (hinh chup thuc té ca cdy hodc phat
hoa, thiéu ti 1¢ xich), rat it dai dién duoc mé ta day du vé hinh thai, khu phan bé...
Néu co, cac thong tin mo ta nay duoc thé hién bang tiéng Anh, hinh anh minh hoa
cho nhom nay rat dep va day da. Mot sé web con sai sét khi cho rang Dendrobium 12

loai. Nhin chung, chat lugng va do tin cdy cia cac web nay chua cao.

Sach chuyén khao vé lan va nhom gido trinh vé phan loai hoc thuc vat tai Viét
Nam hién nay khong nhiéu. Cac tai liéu nay da sd tién hanh phan loai sau d6 mo ta
hinh thai, minh hoa béng hinh vé dep, sic nét, tuy nhién chua déng bo nhu c6 nhiing
dai dién thi c6 hinh v& toan ciy, 1 hoa, giai phau hoa tham chi hoa dd voi ti 18 xich rd
rang nhung ciing ¢6 nhitng dai dién chi c6 hinh v& tong thé 1 cay va thiéu ti 18 xich;
cac hinh chup thyc té chét lugng con chua cao va nhiéu tac phém thiéu han kénh minh
hoa nay. Tac pham “The Orchid of Vietnam Illustrated Survey” ciing chi cung cap

hinh chyp minh hoa ddy du cho mét s rét it cac dai dién.

Céc sach tham khao cung cap thong tin vé cach nudi tréng, chim soc... lan
duoc xuat ban kha nhidu. Cac sach nay khong cung cap nhiéu thong tin vé ting loai
cu thé, thuét ngtr sit dung con chua chinh xac, nhiéu tac gia cho réng Dendrobium la
1 loai, tham chi 1 ho. Hinh anh dep, tuy nhién khong phai 1a hinh anh khoa hoc, chi

c6 mot sd hinh dai dién, khong dé)ng bo cho tat ca cac loai, khong c¢6 ti 1€ xich vi du
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nhu cuon Trong va cham séc hoa Lan, c6 hinh minh hoa hoa cat ngang cho 4 chi

trong ho Lan nhung khong c6 dai dién ciia Dendrobium.

3.2 Xay dung co sé dir lieu ma vach DNA cho 25 loai Dendrobium trong nghién
cuu
3.2.1 Két qud khuéch dai cdc ving trinh tw

DNA tong s6 cua 71 miu 14 dugce st dung 1am khudn dé khuéch dai cac ving:
ITS, matK, trnH-psbA, rbcL bang cac cap mdi twong tng (Bang 2.4). San pham PCR
duogc kiém tra bang phuong phap dién di trén gel agarose 0,8 % (100V trong 40 phut).
Két qua cho thay, phan 16n céc bang sang, ré (Hinh 3.3 — 3.6). Khong c6 hién tugng
da bang xay ra cho thiy cac cip mdi da bat cap dac hiéu voi ving trinh tu tuong tng.

Bang 3.1 Thong ké két qua ti Ié thuc hién thanh céng phan ing PCR khuéch dai
cac vung trinh ty nghién ctru

Trinh tw PCR Ti 1€ PCR thanh céng (%o)
rbcL 36/36 100
matK 69/71 97,18
trnH-psbA 58/71 81,69
ITS 71/71 100

M 1DT 1DT2 27T 2DT 2PN 3TT

2Kbp

44

600bp

Hinh 3.3 Két qua PCR khuéch dai ving rbcL véi cap moi aF/aR
M: thang DNA, 1: D. amabile (Lour.) O’Brien, 2: D. signatum Rchb. f. 1884
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Véi cip mdi aF/aR, khuéch dai thanh cong trinh tu ving rbcL bang ki thuét
PCR. Két qua san pham PCR thu duoc ¢ chat luong tot véi mot bang rd duy nhét
cho mbi mau gidéng lan Dendrobium trén gel agarose sau khi dién di (Hinh 3.3). Cac
bang nam & vi tri khoang 600 bp. Cac bang san pham rd, dung kich thudc nén c6 thé
stt dung giai trinh ty. Vi trinh ty rbcL, nghién ctu da khuéch dai dugc 36/36 mau
(chiém ti 16 100 %).

M 1DT 1DT2 1PN 2DT 27T 2PN

2Kbp 1Kbp

Hinh 3.4 Két qua PCR khuéch dai viing matK véi cap moi matk390F/ 1326R.
M: thang DNA, 1: D. amabile (Lour.) O’Brien, 2: D. signatum Rchb. f. 1884

Véi cap mdi matK390F/ 1326R, nghién ciru da khuéch dai thanh cong trinh ty
viing matK bang k¥ thuat PCR. Két qua san pham PCR thu dugc ¢ chét luong t6t
v6i mot bang rd duy nhat cho mdi mau gidng lan Dendrobium trén gel agarose sau
khi dién di (Hinh 3.4). Cac bang nam & vi tri khoang 900 - 1000 bp, kich thudc ving
matK duogc khuéch dai 1a pht hop. Két qua nay ciing twong tng vai cac két qua nghién
ctru cua cac tac gia khac khi khuéch dai ving matK trén cdy lan Hoang Thao
[86;89;111]. Véi trinh tu matK, nghién ciru da khuéch dai duoc 69/71 mau (chiém ti
16 97,18 %), két qua nay ciing twong tu V&i nghién ciru cua Xu va cong su (97,42 %)

[111]. Cac bang san pham rd, ding kich thudc nén cé thé si dung giai trinh tu.
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M 1DT 1PN 27T 2DT 2PN 3TT
- 2Kbp

4

900bp

Hinh 3.5 Két qua PCR khuéch dai viing trnH-psbA véi cap moi
trnH-psbA F/ trnH-psbA R
M: thang DNA, 1: D. amabile (Lour.) O’Brien, 2: D. signatum Rchb. f. 1884

Véi cap moi trnH-psbA F/ trnH-psbA R, nghién ctru da khuéch dai thanh cong
trinh tu viing trnH-psbA bang ki thuat PCR. Két qua san pham PCR thu dwoc ¢ chat
lugng tét véi mot bang rd duy nhat cho mdi mau giong lan Dendrobium trén gel
agarose sau khi dién di (Hinh 3.5). Cac bing nam & vj tri khoang 900 - 1000 bp. Cac
cong trinh nghién ctru khuéch dai ving trinh tu ndy con han ché. Singh (2012) da bao
c4o 1a chua khuéch dai dwoc ving trinh tu nay trén ddi twong Dendrobium [86]. Xu
va cong su (2015) cho két qua nghién cau khuéch dai trinh ty ving trnH-psbA Vi
chiéu dai 1460bp va ty 1¢ khuéch dai thanh cong 1a 49,68% [86;111]. Véi trinh tu
trnH-psbA, nghién ctru nay da khuéch dai dwoc 58/71 miu (chiém ti 16 81,69%).Céc

bang san pham rd, ding kich thudc nén ¢ thé si dung giai trinh tu.
M i1DT 1DT2 1PN 2DT 2PN 27T

2Kbp

tel

Hinh 3.6 Két qua PCR khuéch dai ving 1TS véi cap moi ITSIF/ITS4R.
M: thang DNA, 1: D. amabile (Lour.) O’Brien, 2: D. signatum Rchb. f. 1884

800 bp

|

l
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Véi cap moi ITSIF/ 4R, nghién ctru da khuéch dai thanh cong trinh tu ving
ITS bang ky thuat PCR. Két qua san pham PCR thu duoc c6 chat luong tot véi mot
bang rd duy nhat cho méi mau gidéng lan Dendrobium trén gel agarose sau khi dién
di (Hinh 3.6). Cac bang nam ¢ vi tri khoang 700 - 800 bp. Nhu vay, kich thuéc ving
ITS dugc khuéch dai 1a pha hop. Két qua nay ciing kha twong dong véi céc két qua
nghién ciru cua céc tac gia khéac khi khuéch dai ving ITS trén déi tuong lan Hoang
Thao. Theo Chiang va cong su (2012) chiéu dai cua ving ITS khuéch dai duoc cd
kich thudc khoang 750 bp, Xu va cong su (2015) ciing bao cao két qua san pham
khuéch dai ving ITS cho chiéu dai 857 bp; nghién ciu cua Chattopadhyay (2017)
cho thay chiéu dai vang ITS 1a 753 bp [35;38;111]. Céc nghién cau nay khuéch dai
duoc cac vung ITS véi chiéu dai hoi chénh 1éch dugce giai thich 1 do sir dung céc cap
moi khac nhau.
Véi trinh ty ving ITS, nghién ciru da khuéch dai duge 71/71 mau (chiém ti 1¢ 100
%). Két qua nay cling twong ddng véi két qua trong nghién ctu caa , Xu va cong sy
(2015), Liu va cong su (2019) [67;111]. Céac bang san pham rd, dung kich thudc nén

c6 thé st dung giai trinh tu.

Bang 3.2 Két qua khuéch dai cac vang trinh ty trong nghién ctu

Ki hi¢u rbcL matK trnH-psbA ITS
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30DT
30PN
32TT
33TT
34TT
34PN
35TT
35DT
35PN
36TT
36DT
371TT
37DT
37PN
38R-DT

+:18n 1 band; —: khdng 1én band; O: khong tién hanh khuéch dai
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3.2.2 Phan tich va thiét Idp co sé di¥ liéu trinh tww DNA cho mét sé gigng lan
Dendrobium

Ty l¢ giai trinh tu thanh cong & tat ca cac ving trinh tu c6 két qua PCR thanh
cong 1a 100%. Sau khi duoc hiéu chinh va xac dinh mutc d6 twong dong bang BLAST
V6i co s dir liéu NCBI, tit ca cac trinh tu duoc diang ky trén Genbank (Bang Phu

luc 4) nham g6p phan 1am da dang bo dit liéu caa lan Dendrobium.

Bang 3.3 Thing ké két qua giai trinh tu cia cac viing trong nghién ctu

Trinh ty Giai trinh tuw Ti 1€ giai trinh tw thanh cong (%0)
rbcl 36/36 100,00
matK 69/69 100,00
trnH-psbA 58/58 100,00
ITS 71/71 100,00

Két qua BLAST trén Genbank (Phu luc 4) cho thiy mirc d6 bao phu, mutc d6
tuong dong cua trinh tu nghién ciu va trinh ty tham khao giita cac trinh tw DNA duoc
khuéch dai ciing khac nhau rbcL (100%, 97,8 - 100%), matK (100%, 98,2 - 100%),
trnH-psbA (99 - 100%, 96,77 - 100%), ITS (99 - 100%, 96,39 - 100%). Pai da s6 két
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qua dau tién cua qua trinh BLAST déu 12 cac trinh ty cua Dendrobium, véi gié tri do
bao phi, gia tri d6 twong ddng cao. Pidu nay cho thdy miu thu thap 1a dang tin cay,

mau khong bi Ian tap cac mau khac, qué trinh bao quan mau tét, dat d tin cay cao.

Trong tat ca cac mau duoc BLAST, chi ¢6 cac mau thudc loai Trudong son (D.
venustum) cho két qua BLAST tuwong dong véi trinh tu rbcL caa 1 loai thudc chi
Bulbophylum. Két qua nay c6 thé dugc giai thich do trinh tu viing rbcL c6 do bao tén

Cao.

Max Total Query E Per.

Accession
Score Score Cover value Ident

Description

Dendrobium venustum voucher 26TT ribulose-1,5-bisphosphate carbc 926 926 100% 0.0 100.00% MTO019365.1

Dendrobium venustum voucher 29TT ribulose-1,5-bisphosphate carbc 926 926 100% 0.0 100.00% MT019364.1
Bulbophyllum affine ribulose-1,5-bisphosphate carboxylase/oxygenas: 915 915 100% 0.0 99.60% KJ462098.1

Bulbophyllum macranthum ribulose-1,5-bisphosphate carboxylase/oxy 915 915 100% 0.0 99.60% KJ462096.1

Bulbophyllum lilacinum ribulose-1,5-bisphosphate carboxylase/oxyger 915 915 100% 0.0 99.60% KF421861.1
Bulbophyllum lobbii voucher 2938 ribulose-1,5-bisphosphate carboxyl 909 908 100% 0.0 99.40% MN719138.1

Coelogyne swaniana voucher RG4946 ribulose-1,5-bisphosphate cat 909 909 100% 0.0 99.40% MK398179.1

Coelogyne swaniana voucher L001 ribulose-1,5-bisphosphate carbox 909 908 100% 0.0 99.40% MK398178.1

Coelogyne foerstermannii voucher YKH 028 ribulose-1,5-bisphosphat 909 909 100% 0.0 99.40% MK398177.1

Coelogyne foerstermannii voucher LOO5 ribulose-1,5-bisphosphate ca 909 908 100% 0.0 99.40% MK398176.1

Coelogyne foerstermannii voucher RG 3993 ribulose-1,5-bisphosphat 909 909 100% 0.0 99.40% MK398175.1

CECHCECN<N<N<N<N<N<N <

Coelogyne testacea voucher KGB 20081942 ribulose-1,5-bisphospha 909 909 100% 0.0 99.40% MK398174.1

Hinh 3.7 Két qua so sanh trinh ty ving rbcL cia mau 26 TT (D. venustum)
Véi co so dir liéu GenBank
Déi vai ving rbcl, nghién ciru nay ciing déng gop cho ngan hang di lidu
GenBank 6 trinh ty cta cac loai chua co dir liéu vung nay trén GenBank: D. amabile

2 trinh ty, D. seduncum 1 trinh tu, D. tortile 1 trinh tu, D. venustum 2 trinh tu.

Két qua BLAST cac mau c6 ki hiéu 13 véi co so dit liéu caa GenBank cho

thiy day 1a D. chrysotoxum chir khdng phai D. thyrsiflorum.
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Max Total Query E Per.
Score Score  Cover value Ident

Description Accession

Dendrobium chrysotoxum voucher 13TT internal transcribed spacer 1, 1131 1131 100% 0.0 100.00% MT004852.1

Dendrobium chrysotoxum voucher 13DT2 internal transcribed spacer 1 1125 1125 98% 0.0 100.00% MT004853.1

Dendrobium chrysotoxum internal franscribed spacer 1, partial sequen 1114 1114  99% 0.0 99.67% EU477501.1

Dendrobium chrysotoxum voucher 13PN internal transcribed spacer 1, 998 998  99% 0.0 96.23% MT004851.1

Dendrobium chrysotoxum voucher KFBG2654A internal transcribed sp 998 998 98% 0.0 96.23% KY966526.1

Dendrobium chrysotoxum genes for 185 rRNA, ITS1, 5.85 rRNA, ITS2 998 998 98% 0.0 96.23% AB593533.1

Dendrobium capillipes voucher NCHU-D89331201-1013 18S ribosomz 998 998 9%% 0.0 96.23% HM590379.1

Dendrobium chrysotoxum isolate gi66 internal transcribed spacer 1, pa 992 992  99% 0.0 96.07% MK522232.1

SN H<NN<N<H<N<N]

Dendrobium chrysotoxum isolate V01 internal transcribed spacer 1, pa 992 992 99% 0.0  96.07% MK483291.1

Hinh 3.8 Két qua so sanh trinh ty ving 1TS cua mau 13TT (D. chrysotoxum)
Vo1 co so dir liéu GenBank

Max @ Total Query E Per.

Accession
Score Score Cover value Ident

Description

Dendrobium chrysotoxum voucher 13TT maturase K (matK) gene, pa 1509 1509 100% 0.0 100.00% MT019397.1

Dendrobium chrysotoxum voucher 13DT2 maturase K (matK) gene, p 1498 1498 100% 0.0 99.76% MT019399.1

Dendrobium chrysotoxum voucher 13PN maturase K (matK) gene, pa 1493 1493 100% 0.0 99.63% MT019398.1

Dendrobium chrysotoxum isolate MV1 maturase K (matK) gene, partic 1493 1493 100% 0.0 99.63% MK616659.1

Dendrobium chrysotoxum isolate MP20 maturase K (matK) gene, parl 1493 1493 100% 0.0 99.63% MK607430.1

Dendrobium chrysotoxum isolate MP6 maturase K (matK) gene, partic 1493 1493 100% 0.0 99.63% MK607418.1

Dendrobium chrysotoxum isolate MD2 maturase K (matK) gene, partii 1493 1493 100% 0.0 99.63% MK603114.1

<R <B<B<H<N<N<]

Hinh 3.9 Két qua so sanh trinh ty ving matK caa mau 13TT (D. chrysotoxum)
Véi co sé dir liéu GenBank

Két qua BLAST cac mau c6 ki hiéu 14 véi co so dit liéu caa GenBank cho
thiy day co thé 1a D. palpebrae Lindl.. Theo The plant list, D. farmeri Paxton va D.
palpebrae Lindl. c6 thé duoc chip nhan 1a dong danh nhung mirc do tin ciy khdng

Cao.



Max | Total Query E Per.

Accession
Score Score Cover value Ident

Description

Dendrobium farmeri voucher 14DT2 internal transcribed spacer 1, part 1133 1133 100% 0.0 100.00% MTQ04883.1
Dendrobium farmeri voucher 14PN internal transcribed spacer 1, partie 1133 1133 100% 0.0 100.00% MT004882.1

Dendrabium farmeri voucher 14DT internal transcribed spacer 1, partie 1133 1133 100% 0.0 100.00% MT004881.1

Dendrobium palpebrae genes for 185 rRNA, ITS1, 5.8 rRNA 1TS2ar 1133 1133 100% 0.0 100.00% AB593626.1
Dendrobium palpebrae chioroplast genes for TS1, 5.85 rRNA, ITS2,2 1122 1122 100% 00 99.67% AB972352.1

(<< <H <M<} <

Dendrobium farmeri isolate DD33 internal transcribed spacer 1, partial 1122 1122 99% 0.0  99.84% KJ672671.1

(<

Dendrobium palpebrae voucher KFBG3083D internal transcribed spac 1072 1072 100% 0.0  98.21% KYO66568.1

Hinh 3.10 Két qua so sanh trinh ty ving ITS ciaa mau 14DT (D. farmeri)
Vo1 co so dir liéu GenBank

Max = Total Query E Per.

Description A i

= Score Score Cover  value Ident ceession
Dendrobium farmeri voucher 14DT2 maturase K (matK) gene, partial . 1509 1509 100% 0.0 100.00% MTO019416.1
Dendrobium farmeri voucher 14PN maturase K (matK) gene, partial¢: 1509 1509 100% 0.0 100.00% MTO019415.1
Dendrobium farmeri voucher 14DT maturase K (matK) gene, partial c¢ 1509 1509 100% 0.0 100.00% MTO019414.1
Dendrobium densiflorum voucher 11DT2 maturase K (matK) gene, pa 1509 1509 100% 0.0 100.00% MT019410.1
Dendrobium amabile maturase K gene,_partial cds; chloroplast 1509 1509 100% 0.0 100.00% MF409030.1
Dendrobium thyrsiflorum maturase K gene, partial cds; chloroplast 1509 1509 100% 0.0 100.00% MFE409021.1
Dendrobium farmeri maturase K gene, partial cds; chloroplast 1509 1509 100% 0.0 100.00% MF409019.1
Dendrobium palpebrae maturase K gene, partial cds; chloroplast 1509 1509 100% 0.0 100.00% MF409018.1
Dendrobium densiflorum isolate vmt25 maturase K (matK).gene, parti 1509 1509 100% 0.0 100.00% MG490231.1
Dendrobium thyrsiflorum isclate vmt20 maturase K (matK) gene, parti 1509 1509 100% 0.0 100.00% MG490226.1
Dendrobium palpebrae voucher KFBG3083D maturase K (matK) gen¢ 1509 1509 100% 0.0 100.00% KY966858.1

Hinh 3.11 Két qua so sanh trinh ty viing matK ciia mau 14DT (D. farmeri)
voi co so dir liéu GenBank

Két qua BLAST cac mau c6 ki hiéu 6TT va 6DT cho thay day c6 thé la D.
anosmum chix khdng phai D. aphyllum. Két qua nay c6 thé do su nham Ian trong viéc
thu mau ciia dé tai va treo bang tén cho mau 6TT trong Bo suu tap hoa lan cia Trung
tam Cong nghé sinh hoc Tp.HCM.
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Dendrobium parishii isolate gi60 internal transcribed spacer 1, partial s 1081 1081 100% 0.0  98.69% MK522227 .1

Dendrobium anosmum isolate gi48 internal transcribed spacer 1, partic 1081 1081 100% 0.0 98.69% MK522219.1

Dendrobium anosmum voucher KFBG2769A internal franscribed spact 1081 1081 100% 0.0  98.69% KY966516.1

Dendrobium anosmum chloroplast genes for ITS1, 5.8S rRNA, ITS2,2 1081 1081 100% 0.0 98.69% AB972339.1

(N <B<I<

(<)

Dendrobium anosmum cultivar $10 18S ribosomal RNA gene, partial s 1081 1081 100% 0.0 98.69% KP743544.1

Hinh 3.12 Két qua so sanh trinh tu ving ITS caa mau 6DT (D. anosmum)
Voi co s6 dir liéu GenBank

Dendrobium parishii isolate MP22 maturase K (matK) gene, partialcd 1504 1504 100% 0.0 99.88% MK607431.1

Dendrobium parishii voucher KFBG2616 maturase K (matK) gene, pa 1504 1504 100% 0.0 99.88% KY966860.1

Dendrobium parishii chloroplast DNA, complete genome 1504 1504 100% 0.0 99.88% LC193518.1

Dendrobium parishii chloroplast matK gene for maturase K, partial cd: 1504 1504 100% 0.0 99.88% AB972316.1

Dendrobium anosmum chloroplast matk gene for maturase K, partial 1504 1504 100% 0.0 99.88% AB972311.1

Dendrobium anosmum maturase K (matK) pseudogene, partial seque 1504 1504 100% 0.0 99.88% KF957849.1

Dendrobium parishii maturase K (matK) pseudogene, partial sequenc: 1504 1504 100% 0.0 99.88% KF957848.1

Dendrobium primulinum voucher 12TT maturase K (matK) gene, parti 1498 1498 100% 0.0 99.76% MT019427.1

ggopppeQQo

Dendrobium anosmum voucher 27DT maturase K (matK) gene, partis 1498 1498 100% 0.0 99.76% MT019390.1

Hinh 3.13 Két qua so sanh trinh ty viing matK cia mau 6DT (D. anosmum)
Vo1 co so dir liéu GenBank

Két qua BLAST mau c6 ki hiéu 28TT cho thiy day co thé la D. primulinum
chir khdng phai D. capillipes. Két qua nay c6 thé do sy nham I4n trong viéc treo bang
tén cho mau 28TT trong Bo suu tap hoa lan cua Trung tdm Cong nghé sinh hoc
Tp.HCM.

Dendrobium cf. primulinum TBG 118293 genes for 18S rRNA, ITS1, 5.0 1125 1125 100% 0.0 100.00% AB593521.1

Dendrobium polyanthum voucher KFBG2711A internal transcribed spa 1120 1120 100% 0.0 99.84% KY966576.1

Dendrobium polyanthum voucher KFBG2555A internal transcribed spa 1120 1120 100% 0.0 99.84% KY966575.1

Dendrobium polyanthum voucher KFBG2548A internal transcribed spa 1114 1114 100% 0.0 99.67% KY966574.1

Dendrobium primulinum isolate P03 internal transcribed spacer 1, parti 1027 1027 100% 0.0 97.05% MK483269.1
Dendrobium primulinum strain DP2 internal transcribed spacer 1, 5.85 1027 1027 100% 0.0 97.05% KY499212.1

(CH<H<H<H<N<N<

Dendrobium primulinum internal transcribed spacer 1, 5.85 ribosomal | 1027 1027 100% 0.0 97.05% KX522641.1

Hinh 3.14 Két qua so sanh trinh ty vang ITS cia mau 28TT (D. primulinum)
Vo1 co so dir liéu GenBank
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Dendrobium primulinum isolate MP3 maturase K (matK) gene, partial 1493 1483 100% 0.0 99.63% MK603116.1

Dendrobium lituiflorum isolate vmt16 maturase K (matK) gene, partial 1493 1493 100% 0.0 99.63% MG490222.1

Dendrobium anosmum voucher KFBG2769A maturase K (matK) gene 1493 1493 100% 0.0 99.63% KYO966807.1

Dendrobium parishii maturase K (matK) gene, partial cds; chloroplast 1493 1493 100% 0.0 99.63% KF361616.1

Dendrobium parishii chloroplast matK gene for maturase K, partial cd: 1493 1493 100% 0.0 99.63% AB847834.1

Dendrobium aff. anosmum TBG 159409 chloroplast matk gene for me 1493 1483 100% 0.0 99.63% ABB847686.1

Dendrobium primulinum voucher Jin X-H 10793 tRNA-Lys (trnK) gene 1493 1493 100% 0.0 99.63% KF143708.1

CN<H<N<E<NN<N<

Dendrobium primulinum strain B24 maturase K (matK) pseudogene a 1493 1493 100% 0.0 99.63% FJ794064.1

Hinh 3.15 Ké&t qua so sanh trinh tu viing matK cua mau 28TT (D. primulinum)
Voi co so dir liéu GenBank

Khi BLAST duya trén trinh tu ving trnH-psbA, nhiéu mau cho két qua khéng
gidng véi tén khoa hoc nhu D. amabile, D. venustum, D. anosmum. .. Diéu nay la do
c4c trinh tu trnH-psbA cdng bé trén NCBI cia céac loai nay con han ché, tham chi
chua c6. D4i véi ving trnH-psbA, nghién ctru nay ciing dong goép cho ngan hang di
liéu GenBank 44 trinh tu cua 18 loai chua c6 dir liéu vung nay trén GenBank: D.
aloifolium, D. anosmum, D. aphyllum, D. creaceum, D. crumenatum, D. primulinum,
D. devonianum, D. hercoglossum, D. intricatum, D. pulchellum, D secundum, D.
signatum, D. tortile, D. venustum, D. parishii, D. hancockii, D. crystallinum va D.
anosmum x D. parishii.

Dendrobium anosmum x Dendrobium aphyllum voucher CN psbA-trnt 1238 1238 100% 0.0 100.00% MTQ019509.1

Dendrobium anosmum voucher 6DT psbA-trnH intergenic spacer, par 1238 1238 100% 0.0 100.00% MTO019460.1

Dendrobium anosmum voucher 6TT psbA-trnH intergenic spacer, parl 1238 1238 100% 0.0 100.00% MTQ019459.1

Dendrobium brymerianum isolate SH26 PsbA (psbA) gene, partial cds 1146 1146 100% 0.0 97.63% KP412232.1

Dendrobium nobile isolate SH16 PsbA (psbA) gene and psbA-trnH int 1146 1146 100% 0.0 97.63% KP412170.1

Dendrobium nobile isolate SH14 PsbA (psbA) gene, partial cds; and p 1146 1146 100% 0.0 97.63% KP412169.1

Dendrobium nobile voucher 4-4 photosystem |l protein D1 (pshA) gen 1146 1146 100% 0.0 97.63% GUA458304.1
gen 1140 1226 100% 0.0 97.48% GU458303.1

Dendrobium nobile voucher 2-7 photosystem Il protein D1 (psbA)

Dendrobium nobile isolate SH15 PsbA (psbA) gene, partial cds; and p 1134 1134 100% Q.0 97.33% KP412226.1

CE<E<N<B<H<H<H<N<

Hinh 3.16 Két qua so sanh trinh tu viing trnH-psbA cua mau 6TT (D. anosmum)
Vo1 co so dir liéu GenBank
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3.2.2.1 Phdn tich va thiét ldp co so dir lieu trinh tw DNA cho mot $6 giéng lan
Dendrobium bang cdc marker don
3.2.2.1.1 Phdn tich DNA barcode rbcL va danh gid da dang di truyén cho bé mdu
trong nghién ciru voi barcode nay
Két qua nghién ciru nay mot 1an nita cho thay ving rbcL 1a ving kha bao
ton. Trong qué trinh nghién ctru, khi khuéch dai va giai trinh ty ving rbcL v6i 9 miu
thudc 3 loai D. crystallinum, D. pulchellum va D. signatum, két qua align va cay phat
sinh loai (Hinh 3.17) cho thiy rat it hodc tham chi khong c6 su bién dbi ¢ cac dai
dién thudc cung mot loai. Sau do, cac loai D. amabile, D. anosmum, D. venustum
dugc phan tich véi 2 dai dién cho mdi loai. Két qua cho thdy gin nhu khong co sy
khac biét giita cac trinh ty nay & cac mau thudc ciing mot loai. Vi két qua nay, dé
tai da quyét dinh dimg lai khi giai trinh tu ving rbcL thanh cdng cho 36 mau dai dién
cho 25 loai trong nghién ctru. Vi trinh tu vung rbcL, nghién ctru cia Khew va cong
su (2011) ciing da nhan thy két qua sap giong cot thang hang céac trinh tu thudc cliing
mot loai hoan toan gidng nhau & tit ca cac mau va khong quan sat thay cé su bién d6i

nucleotit nao, chinh vi vay nén khong can lap lai cho PCR va giai trinh ty [55].

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 191 192 193 194 195 196 197 198 199 200 201
35TT D.crystallinum € C G G G Ga ...
35DT D.crystallinum C C G G G GBAY ...
35PN D.crystallinum € C G G G GBS .......
10DT D.pulchellum € C G G G G ...
10DT2 D.puichellum € C G G G GPAY ...
10PN D.pulchellum € C G G G GHAY .......
2PN D.signatum ccC G G G GBAY ...
2DT D.signatum cc G G G GBAY ...
27T D.signatum cC G G G GEAY ...

Hinh 3.17 Két qua align 9 trinh ty ving rbcL cua cac loai D. crystallinum,
D. pulchellum va D. signatum trong nghién ctru.



84

10DT2_D.pulchellum

66 | 10PN_D.pulchellum

10DT_D.pulchellum

2PN_D.signatum

65

2DT_D.signatum

2TT_D.signatum

35TT_D.crystallinum

87

35DT_D.crystallinum

35PN_D.crystallinum

4.0E-4

Hinh 3.18 Cay phat sinh loai dugc xay dung tir trinh tu viing rbcL cua cac loai D.
crystallinum, D. pulchellum va D. signatum trong nghién ctru.

Trinh ty vung rbcL sau khi dugc hi€u chinh va Align, dugc phan tich béng
phan mém MEGA 7.0 trén 36 trinh ty ctia 36 mau giéng cho két qua chiéu dai trinh
tu sau hiéu chinh dai khoang 500 bp, vi tri bao t6n 1a 475/500 vi tri, vi tri bién d6i 1a
25/500 vi tri. Ving trinh tu rbcL 14 ving ¢6 mirc d6 bao ton cao [80], ddn dén su khac
biét gitra cac trinh tu thép. Tur do, cac trinh tu trong cay phat sinh rbcL nam trai dai
trén than cay va c6 rat it nhanh.

Cay phat sinh duoc dung tir vang rbeL ¢6 sé luong loai phan dinh duoc thap
(7/25 loai) trong cac vung trinh tu dugc nghién ctru. Cac loai phan dinh dugc gom:
D. aloifolium, D. crumenatum, D. aphyllum, D. capillipes, D. crystallinum, D.
secundum va D. venustum. Cac mau trong nghién ctru va cac mau tham khao trén
Genbank con nam 1an vao nhau trong ciy phat sinh. Trong nghién ctru cia Huynh
Hiru Dtrc va cong sy (2018) [8], khi phan tich trinh tw ving rbcL cac mau lan thu
thap thudc cac chi khac nhau nhung trén ciy phat sinh loai, cic mau nay ciing khong
hoan toan tach nhau ra. Nhu vay, viung rbcL c6 gia tri trong xay dung ma vach, c6

thé dung dé nhan dién & mirc chi hoic ho.
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D.crystallinum KT778733.1

v
W 10PN D.pulchellum
D.pulchellum AB519789.1
D.fimbriatum HM055101.1
D.fimbriaturm HM055105.1
D.fimbriatum KF177603.1
D.chrysotoxum JF713157.1
W 137TT D.chrysotoxum

a;iv 2B8TT D.primulinum

W 12TT D.primulinum

¥ 6TT D.anosmum

¥ 10DT2 D.pulchellum
D.pulchellum AB519790.1
D.fimbriatum HM055102.1
D.fimbriatum JF713177.1

W 22TT D.fimbriatum
D.chrysotoxum FJ216576.1
W 3TT D.superbum

¥ 15TT D.anesmum
D.chrysotoxum FJ216544.1
D.chrysotoxum HM055093.1
D.fimbriatum JF713178.1
D.fimbriatum HM055103.1
D.hercoglossum KJ187382.1
¥ 10DT D.pulchellum

D.primulinum KF177640.1
primulinum FJ216563.1
primulinum JF713206.1
primulinum JF713205.1
primulinum JF713204.1
primulinum HM055143.1
primulinum HM055142.1
primulinum HM055141.1
primulinum HM055140.1
primulinum HM055139.1
primulinum KT778724 .1
W 27TT D.anosmum
D.chrysotoxum FJ216582.1
D.chrysotoxum HM055094.1
D.fimbriatum FJ216550.1
D.fimbriatum HM055104.1
D.fimbriatum KT778732.1
D.pulchellum KF177644.1

oppoboDDDDOD

D.anosmum KJ944591.1
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D.densiflorum MG025946.1
W 18TT D.aloifolium
D.aloifolium KCE60972.1

D.crumenatum JF713164.1
D.crumenatum JF713165.1
87, D.crumenatum JF713166.1
W 34TT D.erumenatum
W 11TT D.densiflorum
55' W 1DT2 D.amabile
D.fimbriatum AB519784.1
D.farmeri HM055099.1
W 14DT2 D.farmeri
62 D.densiflorum FJ216580.1
D.farmeri HM055100.1
D.farmeri HM055098.1
‘| D.nobile EF590519.1
D.densiflorum HM055096.1
D.densiflorum KT778728.1
D.densiflorum JF713167.1
D.densiflorum JF713168.1
D.densiflorum JF713169.1
D.densiflorum JF713170.1
D.densiflorum JF713171.1
56 D.sulcatum KF177658.1
D.nobile GQ248590.1
D.sulcatum KY440172.1
¥ 5DT D.sulcatum
W 36TT D.intricatum
D.capillipes FJ216545.1
D.capillipes KF177576.1
D.capillipes KF177576.1(2)
D.capillipes FJ216545.1(2)
W 28DT D.capillipes
D.chrysotoxum KT778725.1
[V 24TT D.salaccense
94 | W 20DT D.devonianum
”i ¥ 20TT D.devonianum
49 -
| D.salaccense KF177648.1
D.salaccense KF177647.1

92
iV 29TT D.venustum
90' W 26TT D.venustum

9.5{ Paphiopedilum del tii KX264996.1
P dill ] iiJa182211.1
a7 hi dil i ' MG522892.1
P 1 MG522891.1
hi dil i ' MG522889.1

0,002

Hinh 3.19 Cay phat sinh loai dua trén trinh tu ving rbcL cta 36 mau lan
Dendrobium nghién ctru va 90 trinh tu tham khao véi thuat toan Maximum

Likelihood
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rbcL 1a gen dau tién duoc gidi trinh tu & thuc vat, c6 trinh tu gen nam trong
luc lap. rbcL da duoc sur dung rong rai trong nghién ctru phat sinh loai va phan loai
thuc vat véi hon 10000 trinh tu rbcL c6 san trong GenBank. Do su dé dang trong
khuéch dai PCR & mét s6 nhom thuc vat, CBOL gan day di cong nhan rbcL 13 mot
trong nhitng trinh ty gen tiém ning nhat cho cac nghién ctru DNA barcode & thyc vit.
O céc loai khac nhau kich thuéc ciia gen nay ciing khac nhau. Tuy nhién, do kha ning
phan biét loi thap, nén hau hét cic nhém déu cho rang nén st dung két hop rbcL véi

cac chi thi barcode khac.

3.2.2.1.2 Phan tich DNA barcode matX va ddnh gid da dang di truyén cho bé

mau trong nghién ciru voi barcode nay

Cay phat sinh dugc xay dung tir 69 trinh tu ving matK cua 25 loai trong nghién
ctru. Trinh tu ving matK sau khi duoc hiéu chinh va Align, dugc phan tich bang phan
mém MEGA 7.0 trén 69 trinh tu ctia 69 mau giéng cho két qua chiéu dai trinh ty sau
hiéu chinh dai khoang 820bp, vi tri bao ton 1a 734/822 vi tri, vi tri bién doi 1a 88/822

Vi tri.

Trong s6 cac gen luc lap, matK 1a mot trong nhitng gen tién hoa nhanh nht,
c6 kich thudc khoang 1550 bp va ma hoa cho enzyme maturase. Do matK tién hoa
nhanh va c6 mat hiu hét trong thyc vat nén da dugc st dung nhu mot chi thi trong
nghién ctru moi quan hé giita cac loai va phat sinh loai ¢ thyc vat. CBOL da thu
nghiém matK trén gan 550 loai thuc vat va thdy rang 90% mau thyc vat hat kin dé
dang khuéch dai trinh tu bé“mg cach st dung mot cdp mdi don va dé nghi str dung
matK 14 mot trong nhitng trinh ty barcode chuan cho thyc vat (CBOL). Nhiéu nghién
ctru ciing khang dinh matK 1a ving trinh tu kha da dang trong bo gen lyc lap, dong

thoi dugc chirng minh 1a ¢6 kha nang phan dinh cao & mirc d¢ loai [27;86;111].



D.hercoglossum AB972305.1
¥ 33TTD.linguella
D.hercoglossum KP159292.1
87! b.hercoglossum KF143681.1
D.hercoglossum KF143682.1
¥ 21PN D.hercoglossum
¥ 21TT D.hercoglossum
D.signatum ABB47864.1
¥ 2DT D.signatum
¥ 2PN D.signatum
[ D.tortile ABB4T878.1
84| |D.tortile KY966874.1
[~ D.signatum AB972302.1
¥ 32TT D.tortile
D.hercoglossum MG4890274.1
D.hercoglossum ABBATT7T7.1
¥ 21DT D.hercoglossum
¥ 30TT D.nobile
¥ 30DT D.nobile
¥ 30PN D.nobile
D.nobile ABB47821.1
D.nobile KP159296.1
D.nobile KY966854.1
¥ 27T D.signatum
D.fimbriatum MKG16656.1
¥ 22DT D.fimbriatum
D.fimbriatum ABBAT758.1
D.fimbriatum ABS19776.1
D.fimbriatum GUSE5189.1
W 22TT D.fimbriatum
D.fimbriatum AF448863.1
¥ 13PN D.chrysotoxum
D.chrysotoxum KF143654.1
D.chrysotoxum FJ794062.1
_| D.chrysotoxum MG4390221.1
D.chrysotoxum MG490220.1
D.chrysotoxum KY266816.1
¥ 13TT D.chrysotoxum
¥ 13DT2 D.chrysotoxum
D.fimbriatum KF143671.1
¥ 22D7T2 D.fimbriatum
D.fimbriatum MG490240.1
Ichell KY 7.1
¥ 31TT D.Gatton sunray
D.pulchellum KF143712.1
D.pulchellumABS19777.1
D.pulchellum ABS19778.1
¥ 10DT2 D.pulchellum
¥ 10PN D.pulchellum
¥ 10DT D.pulchellum
¥ 20DT2 D.devonianum
¥ 35TT D.crystallinum
¥ 35DT D.crystallinum
D.crystallinum ABB47735.1
D.erystallinum GUSE5192 .1
D.crystallinum KF143657.1
83| D.crystallinum KF957852.1
D.cr arm -1
D.crystallinum KY966693.1 .
¥ 35PN D.crystallinum 0.01
D.crystallinum AF445447.1
D.primulinum ABB47845.1
D.aphyllum GUS65188.
D.aphyllum KF143640.1
73w 6PN D.aphyllum
D.aphyllum ABB47736.1
D.anosmum ABB47694.1
¥ 6DT D.anosmum
¥ 20DT D.devonianum
¥ &6TT D.anosmum
{v 27DT D.anosmum
D.anosmum KY9366807.1

-

¥ 12DT D.primulinum
1|v 12PN D.primulinum
¥ 28TT D.primulinum
¥ A2TTD.primulinum
D.anosmum MG490279.1
D.anosmum AB972311.1
¥ 27TT D.anosmum
¥ 15TT D.anosmum
¥ 15DT D.anosmum
¥ 3DT D.superbum
¥ 3TT D.superbum
D.primulinum KF143708.1
D.primulinum FJ794064.1
D.primulinum MKE603116.1
D.primulinum MG490265.1
D.primulinum MG490264.1
D.primulinum MG490242.1
i D.primulinum GUS65190.1
D.primulinum AF445450.1
¥ 37TT D.cretaceum
¥ 37DT D.cretaceum
D.cretaceum KF957845.1
D.cretaceum KY966818.1
D.primulinum KF957844.1
{ D.devonianum AB847744.1
D. im MG 1
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h i ¥ 26TT D.venustum

¥ 26DT D.venustum
99 ¥ 29TT D.venustum
D.venustum ABBATEBEEG.1
- D.hancockii FJ794051.1
{ D.hancockil ABB4ATT71.1
{ 24DT D.salaccense
D.hancockii GU565195.1
D.hancockii KF143677.1
D.sulcatum KF143726.1
D.sulcatum KY966873.1
¥ SDT D.sulcatum
¥ 28PN D.capillipes
D.capillipes KF143643.1
D.capillipes MG490258.1
98| p_capillipes MG490256.1
W 28DT D.capillipes
D.capillipes MF409028.1

"
|
v
¥ 36TT D.intricatum

94' ¥ 36DT D.intricatum
¥ 18PN D.aloifolium
¥ 18DT D.alocifolium
¥ 18TT D.aloifolium
¥ 34TT D.crumenatum
¥ 34PN D.crumenatum
98 D.crumenatum ABB47734.1
D.crumenatum ABS72308.1
¥ 1DT2 D.amabile
D.amabile AB847690.1
¥ 1DT D.amabile
¥ 11DT2 D.densiflorum
D.densiflorum AB847742.1
. D.densiflorum KF143661.1
D.densiflorurm MG490231.1
14DT D.farmeri
¥ 14PN D.farmeri
¥ 14DT2Z D.farmeri
D.farmeriABB4TT57.1
D.farmeri KY966830.1
[~ ¥ 11DT D.densiflorum
D.farmeri MF409019.1
¥ 11TT D.densiflorum
D.densiflorum KY966823.1
D.densiflorum MF409022.1

70

D AF445451.1
i ¥ 207TT D.devonianum
a9 hd
3 Paphiopedilum niveum KC692138.1
94 Paphiopedilum niveum KC692139.1

Pap d 1 JQ 1
{ Paphiopedilum delenatii EU490699.1

o1l 1 Paphi dilum del Sl I 1

73 Paphiopedilum delenatii JQ182193.1

Hinh 3.20 Cay phat sinh loai dua trén trinh ty ving matK ctia 69 mau lan
Dendrobium nghién ctru va 91 trinh tu tham khao véi thuat toan Maximum

Likelihood
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Trén cay phat sinh loai xay dung dua trén trinh tu viing matK, cac loai D.
hercoglossum, D. signatum, D. nobile, D. fimbriatum, D. chrysotoxum, D.
devonianum, D. pulchellum, D. crystallinum, D. primulinum, D. aphyllum, D.
anosmum va D. cretaceum c6 quan hé gan giii; cac loai D. capillip, D. sulcatum, D.
hancokii, D. venustum thudc cuing mot nhanh; cac loai D. crumenatum, D. aloifolium,
D. intricatum, D. secundum; cac loai D. amabile, D. densiflorum, va D. farmeri tao

thanh nhom riéng biét.

Cac loai Dendrobium thudc section Callista trong nghién ctru: D. sulcatum, D.
densiflorum, D. chrysotoxum, D. farmeri va D. amabile. Loai D. sulcatum va D.
chrysotoxum nam thanh tig nhanh riéng biét va cach xa v&i véi 3 loai con lai. D.
amabile, D. densiflorum va D. farmeri nam thanh 1 nhanh chung, trong d6 D. amabile
tach thanh 1 nhanh riéng so véi 2 loai con lai. Cac trinh tu ctia D. densiflorum va D.
farmeri nam 1an v6i nhau & ca cac trinh tu tir GenBank. Loai D. farmeri c6 dic diém
hinh thai rit gibng véi D. palpebrae, mot s6 tac gia khong tach chiing thanh 2 loai
riéng biét. Trong khi d6 D. palpebrae con dugc goi 1a Dendrobium densiflorum var
farmerii (Paxton) Regel 1874. cho thiy duoc mbi quan hé gin két chat ché giira D.
densiflorum va D. farmeri. Vung trinh ty matK thudc vung gen luc lap véi mirc do
bién thién cao hon so véi ving rcbL, tir viée phan tach cta cac loai Hoang thao Thuy
tién thudc nhom Callista cho théy duoc su tién hoa cua bo gen luc lap néi chung va

gen matK nai riéng.

Céc trinh ty cta D. fimbriatum khong phan thanh nhanh ma nam trai dai trén
ciy phat sinh. Pong thoi miu 17TT (D. secundum) khéng nam chung nhanh véi véi
cac trinh tw cung loai ma tach biét thanh 1 nhéanh riéng véi mau 20TT (D.
devonianum). T nhitng diéu trén cho thay tuy matK 1a gen kh4 da dang trong bo gen
luc lap, nhung muc d6 da dang cua ving gen ndy van thap so v6i bo gen nhan. Tir d6

dan dén viéc nam 14n 16n cua cac loai D. secundum va D. fimbriatum.

Cay phat sinh tir ving matK cho thiy cdc mau nghién ciru duoc phan thanh

ting nhanh riéng biét véi cac trinh ty tr GenBank bao gdm: D. aloifolium, D.
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amabile, D. aphyllum, D. capillipes, D. chrysotoxum, D. crumenatum, D.
crystallinum, D. intricatum, D. sulcatum, D. hancockii, D. pulchellum va D. venustum
(Hinh 3.20). Mtrc d6 phan dinh loai cua matK (12/25 loai) cao hon so vai rbcL (7/25
loai). Céac loai D. densiflorum, D. farmeri, D. fimbriatum, D. secundum, D. tortile, D.
signatum, D. primulinum, D. nobile, D. hercoglossum, D. devonianum, D. cretaceum,

D. parishii va D. anosmum khéng phan dinh dugc bang ving matK.

Két qua phan loai trén cho thiy c6 su phan nhanh rd rét giita cac loai khi phan
tich trén ving matK, cac mau gidng gan nhau nam trong ciing mot nhanh hodc nhiing
nhanh gan nhau vé6i khoang cach di truyén thap. Ving matK c6 thé phan loai tot hon

do chung tién héa nhanh hon va mirc d6 bao t6n thap hon ving rbclL.

3.2.2.1.3 Phan tich DNA barcode trnH-psbA va ddanh gid da dang di truyén

cho bo mau trong nghién cuu voi barcode nay

Cay phat sinh dugc xay dung tir 58 trinh ty vung trnH-psbA cta 25 loai lan
Dendrobium trong nghién ctru. Trinh ty vung trnH-psbA sau khi dugc hi€u chinh va
Align, dugc phan tich bang phan mém MEGA 7.0 trén 58 trinh tu cia 58 mau giong
cho két qua chiéu dai trinh tu sau hiéu chinh dai khoang 800bp, vi tri bao ton la

725/784 vi tri, vi tri bién d6i 12 59/784 v tri.

Trinh tu ving trnH-psbA cho cay phat sinh loai ctia cac mau Dendrobium phan
tich dugc chia thanh cac nhom. Cac loai D. fimbriatum, D. chrysotoxum, D.
devonianum, D. primulinum, D. aphyllum, D. anosmum, D. cretaceum, D.
salaccence, D. intricatum va D. secundum, D. sulcatum, D. parishii, D. primulinum
nam chung thanh mot nhém. Céac loai D. hercoglossum, D. signatum, D. nobile, D.
pulchellum, D. crystallinum, D. tortile, D. densiflorum, D. venustum va D. farmeri
tao thanh mot nhém. D. amabile nam riéng 1é. Céc loai D. aloifolium va D.

crumenatum tao thanh mot nhém.
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— W 36TT D.intricatum

W 37TT D.cretaceum

W 37DT D.cretaceum

W 22DT D.fimbriatum

r ¥ 22DT2 D.fimbriatum

W 13DT2 D.chrysotoxum

W 13TT D.chrysotoxum
D.primulinum KF177538

L—— D.chrysotoxum MF437024.1
r W 3TTD.superbum

2 (W 3DT D.superbum

¥ 15TT D.anosmum
¥ 15DT D.anosmum
¥ 27TT D.anosmum

D.aplyllum KT792687.1

;I; W 6PN D.aphyllum
W 12PN D.primulinum

W 12TT D.primulinum
W 28TT D.primulinum
|'¥ 6TT D.anosmum
W 6DT D.anosmum
v
W 20DT2 D.devonianum
W 22TT D.fimbriatum

D.sulcatum MF579383.1
rv 5DT D.sulcatum
W 27DT D.anosmum
W 28PN D.capillipes
W 28DT D.capillipes
D.fimbriatum KT792701.1
W 24TT D.salaccense

[ D.chrysotoxum MF437025.1
66/

D.densiflorum MF579382.1

10':‘ W 34TT D.crumenatum
W 34PN D.crumenatum
W 18TT D.aloifolium
W 1DT D.amabile
83 W 1DT2 D.amabile
59| ¥ 10PN D.pulchellum
W 10DT D.pulchellum
W 26TT D.venustum
84''W 26DT D.venustum
W 29TT D.venustum
W 32TT D.tortile
W 30DT D.nobile
D.capillipes MF437027.1
D.farmeri MF437022.1
D.nobile KT792690.1
W 11TT D.densiflorum
W 14PN D.farmeri
W 14DT D.farmeri
W 21DT D.hercoglossum
W 30TT D.nobile
— D.densiflorum KT792697.1
[]|' ¥ 30PN D.nobile
W 21TT D.hercoglossum
W 33TT D.linguella
W 21PN D.hercoglossum
D.amabile MF437029.1
W 2TT D.signatum
W 35PN D.crystallinum
W 35DT D.crystallinum
W 2DT D.signatum
SGL W 2PN D.signatum
W¥ 11DT D.densiflorum
| Paphiopedilum niveum MG522926.1
100 Paphiopedilum niveum MG522925.1
86l Paphiopedilum niveum MG522924.1

Hinh 3.21 Cay phat sinh loai dua trén trinh tu ving trnH-psbA ctia 58 mau lan
Dendrobium nghién ctru va 13 trinh ty tham khao véi thuét toan Maximum
Likelihood
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Cay phat sinh duoc dung tir vang trnH-psbA c6 sé luong loai phan dinh duoc
thap (8/25 loai ¢ trnH-psbA) trong cac ving trinh ty duge nghién ctru. Cac loai phan
dinh duoc gom: D. aloifolium, D. amabile, D. aphyllum, D. crumenatum, D.
salaccense, D. sulcatum, D. pulchellum va D. venustum. Trong d6, mau D. salaccense
d3 duoc xac dinh lai bang ving ITS va matK 1a D. hancockii. Vung trnH-psbA 1a
vung gilta gen (intergenic spacer) ¢ muc d¢ da dang cao thuong duoc s dung lam
marker trong viéc phan dinh loai [68]. Tuy nhién trong nghién ctru nay, cac nhanh
thudc cdy phat sinh duoc dung tir ving trnH-psbA c6 do tin ciy thap (< 80). Pong
thoi dir liéu cua ving trinh ti ndy trén cac loai Dendrobium thudc GenBank con rat

han ché, nén viéc nhan dinh céc loai dugc phan dinh chua dugc 10 rang.

Vung gitra gen trnH-psbA da dugc dé xuat bai Yao va cong su (2009) dé xac
dinh 15 loai lan Dendrobium [113]. Pay 1a viing c6 chiéu dai tir 722 dén 785 bp va
dugc dé xuat rang day 1a marker c6 su khac biét gitra cac loai rat cao trong khi sy
khac biét cung loai 14 rat thip. Tuy nhién, trong nghién ciu nay, khi dung trinh tu

viing trnH-psbA thi s6 luong loai duoc phan dinh 1a kha thap.

3.2.2.1.4 Phdn tich DNA barcode ITS va danh gid da dang di truyén cho bé

mau trong nghién curu voi barcode nay

Trinh tu viing ITS sau khi dugc hiéu chinh va Align, dugc phén tich bang phan
mém MEGA 7.0 trén 71 trinh tu ctia 71 mau giéng cho két qua chiéu dai trinh ty sau
hiéu chinh dai khoang 640bp, vi tri bao ton 1a 276/639, vi tri bién ddi 1a 363/639.

Vung ITS (internal transcribed spacer) la mot doan rDNA (ribosome DNA)
khong c6 chirc ning, nam giita cac DNA cdu tric ctia ribosome thudong duge dich
ma. ITS la vung khong bao tdn, n6 nam gitra cac vung DNA rat duoc bao ton 1a 18S,
5.8S va 28S. Pé dam bao cho qua trinh sinh tong hop protein dién ra binh thuong, sai
sot & cac gen nay ludn duge sta chita kip thoi. Co thé noéi rang do cic ving xung
quanh duoc bao ton nén ving ITS 14 ving hing dot bién. Do vay, ving ITS duoc

chon dé so sanh phan bié¢t cac sinh vat véi nhau.



35| w 3TT D.superbum

W 3DTD.superbum

¥ 15DT D.anosmum

¥ 15TT D.anosmum

w 27TT D.anosmum
D.anesmum KP743544.1
D.anosmum KJ944630.1
D.anosmum AB972339.1
D.anesmum MK522219.1
1v 6TTD.anosmum

‘W 6DT D.anosmum

‘W 20DT D.devonianum
D.anosmum AB593499.1
[V 27DT D.anosmum
D.anosmum JN388570.1
W 12PN D.primulinum
gl{ W 28TT D.primulium

W 12DT D.primulinum
W 12TT D.primulinum

5| | D-primulinum HM054747.1
D.primulinum KP265001.1
99

D.primulinum MK483269.1
D.primulinum KT778755.1
D.primulinum KJ944625.1
D.primulinum AB593641.1
W 37TT D.cretaceum
D.primulinum MK522184.1
‘W 37DT D.cretaceum
D.primulinum HQ114242.1
D.cretaceum KJ944626.1
D.cretaceum KY966528.1

‘W 6PN D.aphyllum
D.aphyllum KJ210415.1
D.aphyllum KJ210414.1
5| D-aphyllum KJ210413.1
D.aphyllum KF143430.1
W 20TT D.devonianum

D.aphyllum HM054561.1
D.crystallinum KJ944633.1
D.crystallinum KT778764.1
D.crystallinum HQ114243.1

W 20DT2 D.devonianum
21DT D.hercoglossum
D.nobile HMO54717.1
¥ 30DT D.nobile
¥ 30TT D.nobile
W 30PN D.nobile
D.signatum AB593662.1
75| | D-tortile MK522211.1
W 32TT D.tortile
‘W 2PN D.signatum
¥ 2TT D.signatum
w 2DT D.signatum
D.tortile EU477511.1
D.tortile KY966585.1
D.signatum AB972330.1
D.tortile AB593678.1
D.hercoglossum HM590381.1
%4 w 21PN D.hercoglossum
¥ 21TT D.hercoglossum
D.hercoglossum MK522187.1
D.hercoglossum KP265004.1
W 33TTD.linguella
D.nobile MK522225.1
D.nobile HM590382.1
D.hercoglossum AB593580.1
D.hercoglossum KC205188.1
D.hercoglossum KF143471.1
D.hercoglossum KF143472.1
D.hercoglossum KJ210457.1
D.nobile JN388579.1
D.nobile MH120176.1
D.nobile MH120175.1
D.nobile MH120174.1
D.nobile MH120173.1
D.nobile MH120172.1
D.nobile MH120171.1
69 D.devonianum KF143453.1
D.devonianum KT778760.1
D.devonianum KJ210443.1
#5| | D.devonianum KJ210441.1
D.devonianum KG205194.1
97| D.devonianum HQ114244 .1
D.devonianum AB593548.1
D.devonianum KP743545.1
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D.fimbriatum MK522230.1

C W 22TT D.fimbriatum

D.hancockii AB593575.1
D.hancockii AF362025.1
D.hancockii KP159297.1
D.hancockii HQ114259.1
D.hancockii KF143467.1
D.hancockii DQ058787.1
D.hancockii JN388591.1
W 24DT D.salaccense
D.chrysotoxum KX440953.1
D.chrysotoxum KX440955.1
D.chrysotoxum MK483266.1
0| D.chrysotoxum MK483272.1
D.chrysotoxum MK483283.1
D.chrysotoxum MK483291.1
D.chrysotoxum HQ114223.1
D.chrysotoxum HQ114222.1
D.chrysotoxum HQ114221.1
D.chrysotoxum MK522232.1
9| p.chrysotoxum HM590383.1
W 13PN D.chrysotoxum
D.chrysotoxum AB593533.1
W 13TT D.chrysotoxum
%8| w 13D T2 D.chrysotoxum
‘¥ 10PN D.pulchellum
¥ 31TT D.Gatton sunray
¥ 10DT2 D.pulchelium
¥ 10DT D.pulchellum

* % 10TT D.pulchellum

D.pulchellum AB593643.1
D.pulchelium KF143503.1
D.pulchellum KJ210492.1
D.pulchellum KY966577.1
D_fimbriatum MK483290.1
D.fimbriatum MK483271.1
D.fimbriatum MK483275.1
D.fimbriatum HM054637.1
D.fimbriatum HM054636.1
D.fimbriatum HM580392.1
D.fimbriatum HM054632.1
D.fimbriatum KF143461.1
D.fimbriatum JN388588.1
W 22DT D.fimbriatum
W 22DT2 D fimbriatum
! D.fimbriatum HQ114229.1
D.capillipes AF362035.1
W 28PN D.capillipes
92| D.capillipes MK522242.1
D.capillipes HQ114224.1
D.capillipes KF143433.1
L W 28DT D.capillipes
D.capillipes KY966519.1
% D.capillipes AB593515.1

D.ecrystallinum AB593538.1 v
¥ 35PN D.crystallinum
%! w 35DT D.crystallinum )
s0| | w 35TT D.crystallinum
D.crystallinum KC205205.1 or v

D.intricatum AB593586.1
55|, ¥ 36TT D.intricatum
85| w 36PN D.intricatum
D.farmeri KY966540.1

D.farmeri KX600516.1
D.farmeri KJ672671.1
¥ 14DT D.farmeri

ea| ¥ 14PN D-farmeri
¥ 14DT2 D.fameri

¥ 1DT D.amabile

¥ 1DT2 D.amabile

95

99| D.amabile MK522209.1
D.amabile AB593495.1
D.densiflorum MK522257.1
¥ 11DT2 D.desiflorum

‘W 11DT D.densiflorum
D.densiflorum HQ114255.1
¥ 11TT D.densiflorum
D.densiflorum KJ210438.1
D.densiflorum KJ210436.1

85| D.densiflorum KJ210435.1

D.densiflorum HQ114254.1
D.sulcatum MK522262.1
D.sulcatum EU477510.1
D.sulcatum KF143517.1
W 5DT D.sulcatum
D.sulcatum AB593670.1

D.venustum AB847676.1
(V 29TT D.venustum

| w 26DTD. ts

W 18DT D.aloifolium
D.aloifolium AY2399851.1
¥ 18T T D.aloifolium

W 18PN D.aloifolium

¥ 26TT D.venustum

tum JN388587.1
atum HM590370.1
D.crumenatum AY273708.1
D.crumenatum AY239963.1
W 34TT D.crumenatum
W 34PN D.crumenatum

D.crumenatum AB593537.1
D.crumenatum MK522246.1
D.crumenatum AB972336.1
D.crumenatum MH763846.1
D.salaccense MK522259.1
D.salaccense KJ210494.1
|| D.salaccense KF143506.1
49| D-salaccense HQ114260.1
D.salaccense JN388577.1
! D.salaccense KJ210493.1

i niveum 9.1

’ﬂf Paphiopedilumniveum AY643436.1
Paphiopedilum niveum MK161247.1

KY966633.1

Paphiopedilumdelenatii KY966634.1

1.1

8 ‘

—_—

0.1

Hinh 3.22 Cay phat sinh loai dua trén trinh ty ving ITS cta 71 mau lan
Dendrobium nghién ctru va 95 trinh tu tham khao véi thuat toan Maximum
Likelihood
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Cay phat sinh tir ving ITS cho thdy cac miu trong nghién ctru dwgc nhém
chung thanh 1 nhéanh riéng biét vdi cac trinh ty cung loai cua ching trén GenBank
ma khong c6 su tréon 1an voi cac loai khac gébm co: D. aloifolium, D. amabile,
D.aphyllum, D. capillipes, D. chrysotoxum, D. crumenatum, D. crystallinum, D.
densiflorum, D. farmeri, D. intricatum, D. parishii, D. pulchellum, D. hancockii, D.
secundum, D. sulcatum va D. venustum (Hinh 3.22, Bang 3.4). D. superbum la tén
df)ng danh cua D. anosmum. Do do, trinh tu cua 2 loai nay da nam 13n vao nhau véi
c4c mau trong nghién ciru va cac miu tir GenBank trén nhanh cay phat sinh. T6 chirc
China Plant BOL Group dé xuit viéc bo sung vung ITS trong nhan (Internal
Transcibed Spacer) két hop véi matK + rbcL nhu ma vach cho thuc vat dé co thé xac
dinh tdi da cac loai, tham chi gitip phan dinh cac loai c6 lién quan chit ché (2011).
Nhu vay, trong 4 vung trinh ty phéan tich trong nghién ctru, ITS 1a trinh ty DNA ¢0
kha ning phan dinh loai cao nhat (16/25).

Khi phan tich trén ca 2 cay phat sinh ITS va matK, mau D. salaccense trong nghién
ctru (24DT) khong nam chung voi cac trinh tu cung loai trén GenBank. Sau khi kiém
tra mirc d6 twong dong cua trinh tw ndy véi dit liéu tir GenBank bang cong cu BLAST,
mau 24DT nay lai twong dong véi D. hancockii 99,71% ¢ dit liéu trinh ty ITS va
100% ¢ dit lidu trinh tu matK (Hinh 3.23). Do 2 loai nay c6 tén Tiéng Viét kha gidng
nhau: D. salaccense 1a “ Hoang thao tric” va D. hancockii 1a “Hoang truc lan”. T
d6 dan dén viéc sai sot trong qua trinh thu thap mau. Do d6 mau 24DT duoc xac dinh

tén khoa hoc thanh D. hancockii.
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Max Total Query E Per

Description -
Score Score Cover value Ident

123 100% 00 99.84%
123 100% 00 9984%

Dendrobium hancockil isolate TKM2014DB01 185 ribosomal BNA gene,_partial sequence; infernal transcribed spacer 1, 5.85 ribosomal RNA gene, and internz 1123

Dendrobium hancockil voucher Jin X-H 13402 138 ribosomal RNA gene._partial sequence; internal transcribed spacer 1, 5.58 ribesomal RNA gene, and intern: 1123

Dendrobium hancockii voucher PS2533MT01 185 ribosomal RNA gene, partial sequence; internal transcriped spacer 1, 5.8 ribosomal BNA gene and interna 1123 1123 100% 0.0 99.84%

1 1
1 1
Dendrobium hancockil isolate D25 185 ribosomal RNA gene, partial sequence; intemal transcribed spacer 1,5 85 ribosomal RMA gene, and infernal transcibe 1123 1123 100% 0.0 99.84%
1 1
1 1

Dendrobium hancockii genes for 185 rRNA, ITS1, 5.85 rRNA_ ITS2 and 268 rRNA, partial sequence, bio material: TBG=<JPN=122508 1123 123 100% 00 9984%

ITS

I Description Max | Total gxer,‘ E Per. |
Score Score Cover value Ident

Dendrobium pendulum voucher Jin X-H s.n. 6 tRNA-Lys (trnK) gene, partial sequence; and mafurase K (matK) gene, complete cds; chioroplast 1506 1506 100% 0.0 100.00%
Dendrobium hancockil voucher Jin X-H 13492 tRNA-Lys (tn . 1506 1506 100% 0.0 100.00%
Dendrobium hancockil isolate vmt35 maturase K (matk; _partial cds; chloroplast 1500 1500 100% 0.0 99.88%
Dendrobium hainanense isolate vint33 maturase K (matK) gene, partial cds; chloroplast 1500 1500 100% 0.0 99.88%
Dendrobium hancockii chioropiast matk gene for maturase K partial cds,_bio material TBG 122506 1500 1500 100% OO0 9988%
Dendrobium hancockil maturase K (matk) gene partial cds; chloroplast 1495 1485 100% OO0 9975%

MatK )

Hinh 3.23 Két qua so sanh trinh tu ving 1TS, matK cua mau D. salaccense (24DT)
vOi co sé dir lidu

Trong 3 mau 22DT, 22DT2 va 22TT cua loai D. fimbriatum, mau 22TT da
tach nhanh hoan toan khéi 2 mau con lai. Tuy nhién, khi so sanh véi cac trinh tu
GenBank, mau 22TT d3 nam chung nhanh véi trinh tu cta D. fimbriatum
(MK522230.1) va 2 mau con lai nim chung nhanh véi cac trinh ty D. fimbriatum
khac. Két qua nay da chirng minh rang, trong loai D. fimbriatum da phan thanh nhiing
huéng khac nhau trong tién hoa. Nhitng nghién ctru sdu hon vé cac bién thé cua loai

nay nén dugc thuc hién.

Trinh tu ctia hai loai D. signatum va D. tortile nim lan véi nhau trén ciing mot
nhanh. Do hinh thai hoa ctia ching rat giong nhau ngoai trir canh hoa cua loai D.
tortile khong c6 mau vang, tim hon va xoan hon. Tir d6, cho thay cé su tuong dong
vé mat phan tir va cac dic diém hinh thai. Ngoai ra, D. signatum doi khi duoc goi
bang tén khoa hoc dong danh 1a D. tortile var. hildebrandi (Rolfe) T. Tang & F.T.
Wang (1951). Tir @6, két luan rang 2 loai trén c6 mbi quan hé di truyén rat chat chg.
D. hercoglossum va D. linguella 13 hai tén dong danh ctia mot loai. Trén tat ca cac
cay phat sinh loai, loai nay c6 lién quan chat ché vai D. nobile, D. signatum va D.

tortile va khong thé phan biét hoan toan.
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Hai loai D. primulinum va D. cretaceum c6 hinh thai kha giéng nhau, cho thy
day 1a 2 loai c6 mbi lién hé véi nhau vé mit di truyén. Piéu d6 giai thich cho viéc 2
loai ndy ndm chung nhanh trén cdy phat sinh. Loai c6 sy phan li nhiéu nhét 1a D.
devonianum khi ca ba mau trong nghién ctru va cic trinh tu cia loai nay tir GenBank,

dugc phan tach thanh cac nhanh khac nhau trén tt ca cac ciy ITS, matK va rbcL.

Két qua nghién ctru ciing cho thiy mdi quan hé gan giii gitta D. anosmum, D.

parishi va D. aphyllum, cting nhu gitra D. pulchellum va D. chrysotoxum.

Két qua phan nhom ciia cac mau 6TT, 6DT va 28TT, két hop véi phan tich
hinh thai mét 1an nita khéng dinh, cac mau nay c6 su sai sot, nham 1an trong viéc thu
mau ciia dé tai va treo bang tén trong Bo suu tap hoa lan ciia Trung tim Cong nghé

Sinh hoc Tp. HCM.

Nam 2018, mdt cuoc khao sat trén 23 loai lan Dendrobium cua Viét Nam da
dugc nghién ciru trong d6 20 loai duoc xac dinh bang ving trinh tu ITS [42]. Pay la
mét trong nhitng nghién ctru 6 gié tri vé su da dang di truyén cua lan Dendrobium
tai Viét Nam. Tuy nhién, vi kich thudc mau nho véi 32 mau, hau hét cac loai duoc
nghién ctu (15 trén 23) chi dugc thu mot mau. Do do, su khac biét giita nhitng cé thé
cung loai chua dugc phan tich. Nghién ctu nay da c6 gang dua 2-3 mau cho mdi loai
vao phan tich da dang di truyén, ngoai trir 5 loai D. aphyllum, D. parishii, D.
salaccense, D. sulcatum va D. tortile. Do dé sy da dang di truyén duoc phan tich
khong chi giita cac loai ma con giira nhitng bién thé trong ciing mot loai. Ngoai ra,
nghién cau ndy con cung cap thong tin cua 16 loai khac khong duoc dua vao nghién
ctru cua Tran Duy Duong (2018). Ving ITS ciing dugc sir dung trong nhiéu nghién

ctru vé xac dinh loai lan Dendrobium [67;99].

Khi so sanh v6i cay phan nhom dua trén ddc diém hinh thai, két qua cho thay
chi mot sb loai dugc phan dinh bang ITS c6 su twong ddng. Mot sé nghién ctru ciing
d3 khang dinh hé théng phén loai lan Dendrobium dya trén céc trinh ty DNA khong
hoan toan pht hop véi hé théng phén loai dya trén dic diém hinh thai [32;64;118].
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Bang 3.4 Danh sach cac loai Dendrobium dugc xac dinh dua trén ving trinh tu ITS (khong

bao gom cac bién thé va cac loai lai)

Xac dinh dua

Hinh thai Tén thong thuwong trén trinh ty
ITS
D. aloifolium Hoang thao moéng rong D. aloifolium
Thuy tién huong, Hoang thao duyén dang, .
D. amabile Y 8 A ,g 4 8 D. amabile
Kiéu tim
Gia hac xuan, Gia hac hawaii, Gia hac, Ludng A o
D. anosmum .2 . ain Khong xac dinh
diém hac, Phi di¢p
D. aohvll Dai y thao, Hac vi, Hoang thdo hac vi, Ngoc D. aohvll
- aphylium lan, Thach hdc khong 1a - aphyliim
o Hoang thao kim diép, Thanh Hoang, Hoang o
D. capillipes D. capillipes

thao soi

D. chrysotoxum

Thuy tién vang, Thuy tién md ga, Kim diép,
Kim diép than phinh, Hoang thao kim diép,
Thach hoc dui tréng, Co chuy thach hoc

D. chrysotoxum

D. cretaceum

Hoang thao voi, Long tu Lao, Hoang thao
suong mo

Khong xac dinh

D. crumenatum

Hoang thao myét mai, Thach hdc, Bach cau

D. crumenatum

D. crystallinum

Hoang thao ngoc thach,Thach hdc kim, Ngoc
van pha 1€, Hoang thdo hoa sen, Phi di¢p don

D. crystallinum

D. densiflorum

Thuy tién m& ga

D. densiflorum

bai y thdo 3 mau, Phuong dung, Hoang thao

D. devonianum | tam béo séc, Hoang thao m§ dung, Thach hoc | Khong x4c dinh
moi rang
D. farmeri Thuy tién tring, Kiéu tring, D. farmeri
. Long nhan, Hoang thdo long nhan, Kim diép ,
D. fimbriatum b A . Khong xéc dinh
quan, ma tié€n thach hoc
Thap nhét hoa, Thép hoa tréng, Théap hoa tim, ) L
D. hercoglossum Hoéang thao tim Hué Khong xac dinh
D. intricatum Hoang thao hoa cong D. intricatum
Phi di¢p kép, Hoang phi hac, Thach hoc, Kim
D. nobile hoa thach hoc, Hoang thao dui ga, Hoang thao | Khong xéac dinh
det
o Tram rung, Gia hac than ngén, Song héng, o
D. parishii D. parishii

Hoang thao tim hong
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D. primulinum Long tu Khong xac dinh

Hoang thido moi dd, Long 13y, Thach hoc 1ong
D. pulchellum . lay, Hoang thao Thai Binh, Hoang thao da | D. pulchellum.
cam, Thai Binh

D. salaccense Hoang thao trac, Tric den, Moc lan Sa lac D. hancockii

D. secundum Hoang thdo bao hi D. secundum

D. signatum Hoang thao phi hac, Hoang phi Gia hac Khong xac dinh

Thuy tién det, Hoang thao thuy tién

D. sulcatum det hay kiéu det, Hoang thao vang cam D. sulcatum
D. tortile Hoan thao xodn, Hoang thao xoan hong vang Khong xac dinh
D. venustum Truong Son xanh D. venustum

Twr hi€u qué phan nhanh cua trinh ty viung ITS so v&i cac chi thi khac va cac
bao cdo cho rang ITS2 13 viing tiém ning trong viéc phan dinh loai, nghién ctru tién
hanh tach riéng viung ITS2 dga trén trinh ty ITS cta Dendrobium anosmum
(JN388570.1). Vung ITS2 dugc dung dé xay dung cay phat sinh cho két qua phan
dinh loai trung khép véi vung ITS (16/25 loai).

Du ving ITS2 ¢6 ty 1¢ vi tri bién d6i cao hon so véi ITS, tuy nhién khi so sanh
ciy phat sinh dua trén ITS va ITS2 khong thiy su khac biét gitta chiing. Tir d6 cho
thay ving ITS2 ciing dugc xem 1a marker tiém nang cho viéc phan tich da dang di
truyén ctia nhém lan Dendrobium. ITS2 c6 thé 1a mot ma vach bd sung 1y tudng, cac
tmg dung sau nay c6 thé thiét 1ap phan tng PCR véi cip moi twong tng dé khuéch
dai trinh tu ving ITS2 va st dung thong tin tir ving trinh tu ndy dé nhan dién ciing
nhu phan tich da dang di truyén cho nhém lan Dendrobium néu khuéch dai ving ITS

khéng thanh cong.

Tom lai, két qua nghién ctru ndy ciing cho thay trong bd gen nhan, trinh ty
ving ITS va ITS2 dugc danh gia 1a c6 kha ning phan dinh loai tot hon so véi cac
trinh tu & luc lap [36;112]. ITS c6 ti 16 khuéch dai va giai trinh ty trong nghién ctru
nay déu 12 100%. Nhin chung, véi 1 ma vach duy nhét, ITS 14 Gng ctr vién tot nhat

cho cac loai thudc chi Dendrobium.
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D.densiflorum HQ114255.1
W 11DT D.densiflorum
W 11D T2 D.de: lorum
W 1DT2 D.amabile
7

D.amabile MK522209.1
¥ 1DT D.amabile
D.amabile AB593495.1
* 14PN D.farmeri
7% w 14DT2 D.fameri
*ll w 14DT D.farmeri
D.farmeri KJ672671.1
D.farmeri KX600516.1
D.farmeri HM054631.1
D.farmeri HM054630.1
D.farmeri KY966540.1
D.farmeri AB593561.1

D.salaccense MK522259.1
D.salaccense KJ210494.1

| | D.salaccense KF143506.1
o7| D.salaccense HQ114260.1
D.salaccense JN388577.1
D.salaccense KJ210493.1

D.venustum AB847676.1
¥ 29TT D.venustum

99| w 26DT D.venustum

W 26TT D.venustum

W 18DT D.aloifolium

99

D.aloifolium AY239951.1

W 18PN D.aloifolium

W 18TT D.aloifolium

$9, D.crumenatum JN388587.1

D.crumenatum HM590370.1

W 34TT D.crumenatum

W 34PN D.crumenatum

D.crumenatum MK522246.1

D.crumenatum AB972336.1

|, D.crumenatum MH763846.1
D.crumenatum AB593537.1
D.crumenatumAY273708.1
D.crumenatumAY239963.1

7| Paphiopedilum niveum AY643436.1
Paphiopedilum niveum JQ660879.1

o9 il KY966633.1
Paphiopedilumdelenatii KY966634.1
P,

1.1

Paphiopedilum niveurm MK161247.1
il

0.05

Hinh 3.24 Cay phat sinh loai dua trén trinh tu ving ITS2 cta 71 mau lan
Dendrobium nghién ctru va 95 trinh tu tham khao véi thuat toan Maximum
Likelihood
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3.2.2.2 Phdn tich va dénh gié da dang di truyén ciia cdc mau trong nghién cieu voi

cac vung marker duoc ghép

M4 vach trong d6 c6 su két hop nhiéu trinh ty di duoc dé xuat 12 ma vach DNA
cho cay trong trén dat lién va thuong co thé cai thién ti 18 phan dinh, nhan dién cac
loai so véi cac ma vach chi dung 1 trinh tu duy nhat (CBOL). Két qua xay dung céc
cay phat sinh tir cac t6 hop ghép 2-3-4 marker duoc thé hién ¢ Phu luc 5, két qua

thdng ké cac loai duoc phan dinh cua ting cay phat sinh thé hién & Phy luc 7.

Tir két qua danh gia da dang di truyén cho thay véi 4 marker dung trong nghién
ctru, ving ITS c6 kha nang phan dinh cac loai cao nhat. Tir d6, nghién ctu tién hanh
ghép cap ving ITS véi cac viing con lai theo hinh thire (ITS + 1 marker khac) dé tang
thém kha ning xac dinh loai cia cac marker duoc bét cap. Két qua dya vao cay phat
sinh cho thay khi tién hanh ghép cap ITS véi cac gen con lai cho két qua phan dinh
loai lan luot: ITS-matK (18/25), ITS-rbcL (18/25), ITS-trnH-psbA (15/25). Viéc bat
cap ving ITS véi cac viing DNA con lai cho két qua phan dinh, do tin cdy cua cac
nhanh cay cao hon so vadi cac gen riéng lé: matK, rbcL va trnH-psbA. Bac biét, khi
bat cap ITS-matK da phan dinh thém duogc loai D. cretaceum va D. primulinum so

véi trinh tu ITS riéng lé.

Céc cip ghép khac ciing duoc sir dung dé xay dung cay phét sinh loai, tuy
nhién két qua phan nhéanh ciing cho két qua tuong tu nhu cac cap ghép c6 su tham gia
cua trinh tu vang ITS. Két qua phan dinh loai lan luot: matK-rbcL (18/25), matK-
trnH-psbA (18/25), rbcL- trnH-psbA (16/25). Trong nghién ctru nay, ma vach matK-
rbcL duoc dé xuat bai CBOL cho ti 1 phan dinh (72%) duya trén phuong phap xay
dung cdy phét sinh loai twong duong véi ti 16 CBOL da dé xuat 1a 72%.

Tiép theo, cac t6 hop ghép 3 marker ciing dugc tién hanh khao sat. Két qua
phan dinh loai lan luot: ITS-matK-rbcL (18/25), ITS-matK-trnH-psbA (18/25), ITS-
rbcL-trnH-psbA (19/25), matK-rbcL-trnH-psbA (18/25). Cubi cuing, to hop ghép 4
marker dugc khao sat cho két qua phan dinh loai 1a 19/25. Khi st dung to hop ghép
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ITS-matK-trnH-psbA, I1TS-rbcL-matK-trnH-psbA D. fimbriatum da tach thanh
nhom riéng biét (Hinh 3.25). Piéu nay ciing phit hop voi cac nghién ciu trude day

d3 tirng dé xuat ma vach DNA nén st dung két hop cac trinh tu nay.

Nghién ctru cua Li va cong su (2016) da phan tich 5 vung ma vach (rbcL,
matK, trnH-psbA, ITS va ITS2) cua 127 ca thé dai dién cho 40 loai thudc chi
Oberonia ho Phong lan & Trung Quéc. Két qua cua nghién ctru nay ciing cho thay ca
3 trinh tu nghién cau thudc bo gen luc lap déu c6 kha ning phan dinh loai thap hon
so v6i 2 vung DNA nhén (ITS va ITS2) va ITS cé kha nang phan dinh cao hon. Cac
t6 hop trinh tu ghép tir 2 — 4 ving DNA khéng phén dinh tét hon so véi trinh ty cua
ving ITS. Tuy nhién, véi su phan tich bang cac phuong phap khac nhau, cudi cing
bao co nay két luan rang ITS-rbcL va ITS-matK 1a ma vach tét nhit dé xac dinh céac
loai thudc chi Oberonia [66]. Nghién ctru thuoc pham vi luan an ciing cho thay, ITS
cling 14 ving dugc khuéch dai va giai trinh tu véi hiéu suat cao nhat, 1a trinh ty ma
vach don tiém ning nhat. D4i véi két qua phan tich ma vach c6 su két hop cac trinh
tu, két qua cua dé tai nay cho rang ITS-rbcL-matK-trnH-psbA cho ti I¢ phan dinh tét
hon va d& xudt ITS-rbcL-matK-trnH-psbA 1a& md vach cho nhém lan
Dendrobium.Trong s6 cc thir nghiém xay dung cay phét sinh loai bang viéc ghép cac trinh
tw 2-4 marker, ITS-rbcL-matK-trnH-psbA cho thdy su phan dinh loai tot nhat (19/25), tét
hon so voi mé vach ITS duy nhat va c6 do tin cay cao hon céc cay phét sinh duoc xay dung
boi cac t6 hop ghép khac. Viéc sir dung cac dau hiéu tir cac vang trinh tu khéc nhau s& gitp
chling ta hiéu hon vé phan dinh loai va qua trinh tién hoa cua loai. Ving ITS 1a ving phd
quat co do bién thién cao, c6 ¢ hau hét cac sinh vat ké ca nam, vi khuan. Mt khac,
viing rbeL trong cac mau nghién cizu di khdng may khac biét nhung viéc thu mau, nhan dién
s& dé dang hon khi cac mau kho phén biét & mirc chi, ho, viing matK, trnH-psbA la cac trinh

tu trong luc lap c6 sy bién d6i cao.

Tom lai, dé phan tich mirc d6 da dang di truyén, céc trinh ty Dendrobium trong
nghién ciru da duoc so sanh voi cac trinh ty c6 trén GenBank (ma sd Accession
number ctia céc trinh tu trén GenBank duoc thé hién & Bang Phu luc 7). Dya vao

viéc phan tich cay phat sinh, cac ca thé cung loai s€ dugc x&p vao cung mot nhanh
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tach biét voi nhitng loai khéc. Nhin chung, khong ¢6 sy xung dét gitra 4 cay phat sinh
dugc dung bang ITS, matK, rbcL va trnH-psbA. Tuy nhién trong dé, cdy ITS cho
thiy mirc d6 phan nhanh rd rang nhat. Cac mau giéng Dendrobium trong nghién ctru
kha da dang vé mit di truyén va ro rang dé 1a nhitng bién thé khac biét so véi cac

mau giong da dugc cong bo trén co so dir liéu GenBank.

Két qua phan nhom trén cc ciy phat sinh di cho thiy murc d6 da dang ctia nhém
lan Dendrobium trong nghién ctru. O trinh tir bao ton nhét trong 4 ving duoc chon
dé nghién ctru, rbcL vi dugce cho 1a co thé dung dé nhan dién & muc chi, ho nén kho
tach cidc mau trong nghién ctru ra thanh cdc nhém khéac nhau, cac mau trong nghién
ctru, cac mau tham khao con nam lan vao nhau. Tuy nhién, voi 3 vung con lai, su da
dang va mbi quan h¢ gifra cac loai, cac dai dién thudc cung loai dugc thé hién rd rang.
Céc cay phat sinh déu cho thay trong 5 loai Hoang thao thuy tién, c6 4 loai (D.
densiflorum, D. farmeri, D. amabile va D. sulcatum) déu thudc section Densiflora
ludn thudc vé mot nhom. Bon loai nay c6 mdi quan hé gan voi D. chrysotoxum (Thuy
tién Hoang lap), va D. chrysotoxum lai c6 méi quan hé gan giii hon véi D. pulchellum.
Cay phat sinh ciing cho thdy mdi quan hé gan giii giita D. anosmum, D. aphyllum va
D. parishii. Ngoai ra, cac loai nay rat gan véi D. primulinum. D. primulinum (Long
tu) lai c6 quan hé ho hang rat gan voi Hoang thao voi (Long tu 1ao) D. cretaceum.
Moi quan hé gitra cac loai trong nghién ctru kha twong dong véi két qua nghién ciru
ctia Takamiya va cong sy (2014) khi dung trinh tu ITS + matK dé phan tich mbi quan
hé phat sinh cho 214 mau thudc 56 loai trong chi Dendrobium [91].

Cay phat sinh bang trinh tir ving ITS, matK, trnH-psbA déu cho thiy cac mau
c6 dang da than thong thudng ding chung véi nhau va diéu tuong tu cling xdy ra véi
cac loai c6 dic diém da than ding. Cu thé nhu cay phat sinh sir dung trinh tu ghép
ITS-matK, tir miu trén cung clia cAy phét sinh dén hét D. devonianum chi c6 mau D.
parishii 1a than dung. Tir D. crystallinum dén hét thi chi c6 D. tortile va D. intricatum

la cd than thong.
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15TT D.anosmum

27TT D.anosmum
15DT D.anosmum
3DT D_.superbum
3TT D.superbum

6TT D.anosmum

6D T D.anosmum

20DT2 D.devonianum
27DT D.anosmum

100 - 37TT D.cretaceum

L 37DT D.cretaceum

97 12PN D.primulinum
WL, 12TT D.primulinum
79 | 28TT D.primulium

89 6PN D.aphyllum

100

28

100 - 35DT D.crystallinum
4(35PN D.crystallinum
21DT D.hercoglossum
97 2DT D.signatum
2PN D.signatum
100 32TT D.tortile
2TT D.signatum
[ 99  30TT D.nobile
92 30DT D.nobile
30PN D.nobile
33TT D.linguella
76 21TT D.hercoglossum
g2 L 21PN D.hercoglossum
|13TT D.chrysotoxum
100 ' 13DT2 D.chrysotoxum
22TT D.fimbriatum
‘I | 22DT D.fimbriatum
80 100 ' 22DT2 D_fimbriatum
|1DDT D.pulchellum

100 10PN D_pulchellum
24DT D.salaccense
36TT D.intricatum

—
100 —

5DT D.sulcatum

100  1DT D.amabile

74 4L 1D T2 D.amabile

| 100 | 14DT D.farmeri
99 14PN D.farmeri

11TT D.densiflorum

WL 11DT D.densiflorum

-
100 |

I34TT D.crumenatum
100 ! 34PN D.crumenatum
|29'|-I' D.venustum

100 26TT D.venustum
g5 | 26DT D.venustum

0.01

Hinh 3.25 Cay phat sinh loai dya trén trinh tu ghép ITS-rbcL-matK-trnH-psbA cua
cac mau lan Dendrobium nghién ctru véi thuat toan Maximum Likelihood
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3.3 Két qua khao sat cac marker tiém niing trong viéce xac dinh cac loai lan

Dendrobium khu vuc phia Nam

Khao sat da dang di truyén caa cac nhom lan Dendrobium khéng chi cung cp
thong tin cho viéc quan Ii ngudn gen quy cua Viét Nam dong thoi hd trg cho viéc xac
dinh chinh xéc céc loai Dendrobium dugc dung lam dugc liéu. Bong thai hd trg cho
viéc bao ton bang cach xac dinh nhanh va han ché viéc budn ban bat hop phép céc
loai quy hiém c6 nguy co bi tuyét chung. Nghién ciru nay khao sét cac ving trinh ty
marker tiém nang trong viéc phan dinh loai hd tro cho cong tac bao ton. Viéc khao
sat cac trinh ty marker tiém ning duoc tién hanh trén 25 loai Dendrobium trong
nghién ciu. Bé dat duoc két qua khao sat tét nhat, dé tai két hop phuong phap dua
trén cdy phat sinh chung loai va théng tin cac vung In-del. Bén cach d6 cac vi tri
Variable, Parsimony, Single-ton dugc ghi lai. Phuong phap “Best Match/ Best Close
Match” dugc tién hanh song song nham so sanh véi phuong phép trén dé dat duoc

két qua tdi vu.

Ca 2 ving ITS2 (66,66 %) va ITS (56,80 %) la 2 viing cho két qua da hinh
nucleotide (dua trén vi tri Variable) cao khi so sanh véi vung matK (10,70 %), trnH-
psbA (6,52 %) va rbcL (5,18 %). Trong d6 vung ITS2 ¢6 mic d6 da hinh cao hon so
v6i ving trinh ty ITS. Két qua nay twong ung véi nhitng nghién ctu trude day
[36;44;107]. Tuy nhién khi phan tich phat sinh, s6 luong loai ma ving 1TS2 va ITS
phan dinh dugc 1a nhu nhau (16/25).
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Bang 3.5 Két qua phan tich cac thong sb giira cac marker ITS, 1TS2, matK, rbcL,

trnH-psbA trong viéc phan dinh loai Dendrobium

Variabi S6loai phan | s joai phan
‘ i ariable . . inh dugc : .
T?“h t:::()r']c S0 | S6 loai site Parsimony | Single-ton L”] dua trén cay dtlrI:elr:?::)(/rcpg::
v (bp) e (%) (%) (%) ¢ phat sinh sinh va céc
doan In-del
363 344 19
ITS | 639 | 71 25 15 16/25 18/25
(56,80) | (53,83) | (2,97)
168 156 12
ITS2 | 252 | 71 25 12 16/25 16/25
(66,66) | (61,90) | (4,76)
88 62 26
matk | 822 | 69 25 3 12/25 12/25
(10,70) | (7,54) | (2,46)
26 18
rbcL | 501 | 35 22 0 7125 7/25
(5,18) (3,60) | (1,58)
] 59 41 18
t”‘bH 784 | 58 | 25 13 | 85 8125
PsbA (7,52) (5,22) (2,30)

Bang 3.6 Két qua tong hop céc vi tri in-del dya trén marker ITS, trnH-psbA cua cac

loai Dendrobium trong nghién cuu

Loai ITS trnH-psbA
Insertion | Deletion Insertion | Deletion
D. aloifolium | 141;396- | 140; 162-164; 201-202; 527; 437-441; 143-148; 246-265; 381-394
397; 624 564; 598 759
D. amabile | 141;396- | 38; 73-74; 140; 162-164; 201- 75-84; 114-125; 143-148;
397; 528 202; 460; 527; 564-580; 598; 246-265; 294-315; 437-441
605-612; 624
D. anosmum 0 | 38; 140-141; 162-164; 170; 0 | 143-148; 246-265; 294-315;
201-202; 396-397; 527; 564; 381-394; 437-441
576; 598; 624
D. aphyllum 0 | 38; 41-43; 140-141; 162-164; 0 | 143-148; 246-265; 294-315;
201-202; 396-397; 564; 576; 437-441
598; 624
D. capillipes | 396-397 38; 41-43; 74-75; 140-141; 162- 0 | 143-148; 246-265; 294-315;
164; 200-202; 396-397; 527; 369-394; 437-441
564; 598; 624
D. 38 | 38; 140-141; 162-164; 201-202; | 246-265; 143-148; 437-441
chrysotoxum 396-397; 527; 564; 598 624 294-315;
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D. cretaceum | 201-202; 38; 140-141; 162-164; 170; 143-148; 246-265; 294-315;
396-397; 527; 564; 576; 598; 382-395; 437-441
624
D. 38; 141 38; 41-43; 66; 140; 162-164; 143-148; 246-265; 294-315; 382-383;
crumenatum 201-202; 527; 564; 573-576; 437-441
598, 624
D. 527 | 38; 43; 140-141; 162-164; 201- 143-148; 246-265; 294-315;
crystaIHrwurn 222;396-397;564;576;598; 382-395; 437-441
D. 141; 396- 38; 43; 73-74; 140; 162-164; 143-148; 246-265; 294-315;
densiflorum 397 201-202; 527; 564; 598; 624 437-441
D. 141 | 38; 43; 140; 162-164; 201-202; 143-148; 246-265; 294-315;
devonianum 396-397; 564; 576; 598; 624 437-441; 381-394
D. farmeri 141; 564; 38; 43; 73-74; 140; 162-164; 143-148; 246-265; 294-315;
201-202; 527; 598;624 437-441
D. 0 | 38; 140-141; 162-164; 201-202; 143-148; 246-265; 294-315;
fimbriatum 306-307; 527; 564; 576; 598; 437-441
624
D. 0 | 38; 43; 140-141; 162-164; 201- 143-148; 246-265; 294-315;
hercoglossurn 202; 396-397; 527-528; 564; 382-383; 437-441
576; 598; 624
D. intricatum | 141; 397; 38; 43; 75; 95; 140; 162-164; 759-760 143-148; 246-265; 294-315;
598 201-202; 396; 527; 564; 576- 382-395; 437-441
584; 624
D. nobile 0 | 31; 38; 43; 140-141; 162-164; 143-148; 246-265; 294-315;
201-202; 396-397; 423; 527- 383-396; 437-441
528; 564; 576; 598; 624
D. parishii 38; 43; 140-141; 162-164; 170; 143-148; 246-265; 294-315;
201-202; 396-397; 527; 564; 382-395; 437-441
576; 624
D. 38; 43; 140-141; 162-165; 396- 143-148; 246-265; 294-315;
prin1u|h1urn 397; 201-202; 527; 564, 576; 437-441
598; 624
D. 43; 38; 140-141; 162-164; 201-202; 143-148; 246-265; 294-315;
puIcheIth1 396-397; 527; 564; 576; 598; 437-441
624
D. hancockii | 397; 598 38; 43; 140-141; 162-164; 201- 143-148; 246-265; 294-315;
202; 396; 527; 564; 576; 624 369-394; 437-441
D. secundum | 140-141; 38; 43; 76; 95; 162-164; 201- 143-148; 246-265; 294-315;
397 202; 396; 527; 564; 571-579; 381-394; 437-441
598; 617; 624
[).sigr1aturn 202; 38; 43; 140-141; 162-164; 201; 143-148; 246-265; 294-315;
396-397; 423; 527-528; 564; 437-441
576; 598; 624
D. sulcatum | 38; 141; 41-43; 73-74; 140; 201-202; 143-148; 246-265; 294-315;
162-164; 527; 564; 598; 624; 437-441
396-397
D. tortile 202; 38; 43; 140-141; 162-164; 201; 143-148; 246-265; 294-315;
396-397; 423; 527-528; 564; 382-383; 437-441
576; 598; 624
D. venustum | 38; 397, 41-43; 81-82; 140-141; 162- 143-148; 246-265; 294-315;
576 164; 201-202; 396; 501; 527, 369-394; 437-441

564; 598; 624
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Phan tich cay phat sinh caa ving ITS cho thdy c6 3 cap Dendrobium khdng
dinh duoc gom: D. cretaceum va D. primulinum; D. hercoglossum va D. nobile; D.
tortile va D. signatum. Dé tai tién hanh kiém tra cac ving trinh ty chén (insertion) va
vuing trinh tu bi mét (deletion) caa nhirng loai trén bang trinh ty 1TS. Két qua da chi
ra su khac biét gitra 2 loai D. cretaceum va D. primulinum tai cac vi tri nucleotide 86,
89, 221-222 (c4c trinh ty nay dwoc sip giéng cot véi trinh ty ITS hoan chinh cua
Dendrobium primulinum HM054747.1) dugc thé hién & Hinh 3.26. Nhitng vi tri trén
khong xuat hién & ving 1TS2. Trinh tu cua loai D. primulinum trong nghién ctru chia
3 vi tri mét nucleotide tai cac vi tri 86, 221, 222 va 1 vi tri chén nucleotide tai vi tri
89. Tir d0, 2 loai nay c6 thé phan dinh duoc bang thong tin cac vi tri In-del cua trinh
tu ITS. Méc du vung ITS it da dang hon so v&i ITS2. Nhung trinh tu nay (15 vi tri)
chaa nhiéu vi tri In-del hon so v&i 1TS2 (12 vi tri). Khi két hop phuong phap dua trén
cay phat sinh chang loai va vi tri In-del, vung ITS c6 kha nang phan dinh dugc 19
trong 25 (76 %). Piéu nay ciing da dwgc ching minh trong nhiéu nghién ctru truéc
day [96:97]. Su két hop nhiéu vi tri thanh mot marker khéng thé hién duoc sy phan

dinh dugc 16 rang nén khong dugc dé cap dén ¢ day.

83 84 85 86 87 8 89 90 91 92 93 27 218 219 220 221 222 223 224 225 226
37DT D.cretaceum A B C T T - c ¢ T ..€C A T C T A T A A T
37TT D.cretaceum AT C T T - c ¢ T .C A T C T A T A A T
37PN D.cretaceum A T C T T - c ¢ T...C A T €C T A T A A T
12TT D.primulinum A T C T T C c ¢ T ...cC A T €C - - T A A T
12DT D.primulinum A BT C T T C c ¢ T .C A T C T A A T
12PN D.primulinum A T C T T C c € T .C A T C T A A T
28TT D.primulium AT C T T C ¢ € T .C A T C T A A T

Hinh 3.26 Vi tri In-del cua D. cretaceum va D. primulinum trén vang ITS
Phuong phap “Best Match/ Best Close Match” gitup xac dinh trinh ty marker
tiém ning trong viéc nhan dién loai [47]. Két qua cho thiy vang ITS2 co sb luong
trinh tu “Correct matchs” cao nhét, tiép theo 13 ITS, trnH-psbA va matK. Trong khi

d6 ving rbcL cho két qua thap nhat trong cac marker dugc khao sat.
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Bang 3.7 Két qua khao sat kha ning phan dinh loai bang phuong phéap “Best Match/
Best Close Match”

Best oMatch Best Close Match (%)
Trinh Sé miu (%0)
tyr Correct | Ambiguous | Incorrect | Correct | Ambiguous | Incorrect ml;lt?:h
IS 7 54 5 12 49 5 8 9
(76,05) (7,04) (16,90) (69,01) (7,04) (11,26) | (12,67)
ITS2 71 54 7 10 49 6 7 9
(76,05) (9,85) (14,08) (69,01) (8,45) (9,85) (12,67)
42 17 10 42 17 10 0
matK 69
(60,86) (24,63) (14,49) (60,86) (24,63) (14,49) (0,00)
rbel. 35 7 23 5 7 23 5 0
(20,00) (65,71) (14,28) (20,00) (65,71) (14,28) (0,00)
trnH- 58 38 7 13 38 7 13 0
psbA (65,51) (12,06) (22,41) (65,51) (12,06) (22,41) (0,00)

Correct: trinh ty phan dinh dugc; Ambiguous: trinh ty mo hd; Incorrect: trinh tu

khong phan dinh dugc; No match: trinh ty khong thoa gia tri ngudng

Phuong phéap "Best Match / Best Close Match" 1a phuong phap dua trén viéc
so sanh khoang cach di truyén cua cac trinh ty dugc phan tich. Nhitng trinh ty c¢6 gia
tri khoang cach di truyén cuing loai (intra-distance) 1a thap nhat khi so véi nhiing trinh
tu cung loai khac duoc xép vao nhom “Correct”. Néu gia tri ndy ciing xuét hién khi
s0 v6i cc trinh tu ctia loai khéc thi s& duoc xép vao nhom “Ambiguous”. Nhitng trinh
tur c6 khoang cach di truyén cung loai 16n hon khoang cach di truyén khéc loai (inter-
distance) duoc xép vao nhom “Incorrect”. Vi phuong phap “Best Close Match”, mot
ngudng gia trj (threshold value) duoc tinh toan dwa trén tit ca gid tri khoang cach di
truyén cing loai dé xac dinh mirc d6 twong ddng cua cac trinh ty. Nhirng trinh ty bé
hon ngudng gia tri nay (No match) sé€ bi loai bo ra khoi bd dir ligu trude khi chuong
trinh tién hanh phan dinh.

Vuing trinh ty matK va rbcL 13 2 viing bao tén, mic 6 twong dong caa 2 ving
nay 1én dén 97 %. Tir d6, khi chon gia tri ngudng 12 3 % khdng c6 trinh tu nao duoc

xép vao nhom “No match”. Trong khi d6 ving ITS va ITS2 la cac ving c6 muc do
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da hinh cao nén két qua (54 trinh tu) cao hon cac ving matK, trnH-psbA va rbcL.
Khi dung phuong phap “Best Close Match” vai gia tri ngudng la 3%, ca 2 vung trén
déu cho két qua nhu nhau (49 trinh ty phan dinh duoc) va cao nhét trong cac marker

duoc khao sat. Tir d6 cho thay tiém nang phan dinh loai cua ITS va ITS2.

Khi so sanh phuong phap “Best Match / Best Close Match” véi phuong phap
ding cay phét sinh két hop véi théng tin In-del cé su trong dong vé két qua thu duoc
khi ving ITS va ITS2 déu c6 kha ning phan dinh tét nhat, ving rbcL cho két qua
phan dinh thap nhat. Tir d6, nghién ciru dé xuat vang 1TS va ITS2 la nhitng marker

tiém ning cho viéc xac dinh nhanh cac nhém lan Dendrobium.

3.4 Ung dung hé thong DNA dé khao sat kha ning truy nguyén nguon goc bo,

me ciia cac to hop lan lai

Céc giong lan thuoc khu vuc phia Nam Viét Nam trong nghién ciru duoc xay
dung cdy phat sinh véi mot s6 gidng lan lai dua trén marker ITS, trnH-psbA va matK.
Cac gidng lan nhap noi gom D. Burana, D. Shavin, D. Charming va cac t6 hop lai L1,
207, 12, 88 duoc lai tao tai Trung tim Cong nghé sinh hoc Tp. HCM. Céc giéng lan
Dendrobium lai ¢6 ngudn géc hoan toan tir Dendrobium thuan ring ciing duoc thu

thap dé phuc vu nghién ctu nay.

3.4.1 Phan tich kha néng truy nguyén nguén géc bé, me dua trén trinh tw ving
ITS

Két qua cdy phat sinh duoc xay dung duya trén trinh ty vang ITS cho thay céc
mau giéng lan lai Thai Lan nam riéng vé mot phan cua cy phat sinh, tach biét voi
c4c mau Dendrobium ban dia trong nghién ctu. Khi bé sung cé4c trinh tu ving ITS
ctia cac to hop lai cua Trung tm Cong nghé Sinh hoc Tp.HCM, két qua cay phét sinh

cho thiy céc t6 hop lai ndy ciing nam cting nhoém véi lan lai Thai Lan.
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Hinh 3.27 Cay phat sinh loai dua trén trinh ty ving ITS ctia cic mau lan
Dendrobium véi thuat toan Maximum Likelihood
(A: 71 mau Dendrobium ban dia va 4 mau Dendrobium lai; B:18 mau Dendrobium
ban dia va 13 mau lai)
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Déi véi cac mau giéng lan lai c6 ngudn gbc hoan toan tir lan ban dia, két qua
cay phét sinh cho thay cac mau lai ndy nim chung nhém véi cac mau duoc cho 1a
ngudn géc bd me cua ching. Tuy nhién, ca mau lai c6 ngudn gbc Thai Lan va ban
dia déu khong thé xac dinh dau 1a loai ¢6 ngudn goc 1a b, dau 1a loai co ngudn gdc

la me.

Két qua nay cung véi nhitng phan tich vé cdy phét sinh loai cua cac mau
Dendrobium trong nghién ctu dua trén 4 vang trinh te mot 1an nira cho thay co so dé
bé tri cac to hop lai. Cac két qua déu cho thay cac loai D. anosmum, D. parishii va
D. aphyllum c6 mdi quan hé gan gii, twong ty ddi véi D. pulchellum va D.
chrysotoxum. Nhur vay, nén b tri cac to hop lai tir cac loai ¢ méi quan hé di truyén

cang gan thi cang d& thanh cng trong viéc tao ra cac giéng lodi mai.

3.4.2 Phan tich khd ndng truy nguyén nguén goc bé, me dea trén trinh te ving
matK

Két qua cay phat sinh duoc xay dung dya trén trinh ty ving matK cho thay cac
mau gidng lan lai Thai Lan nam riéng vé mot phan cua cdy phat sinh, tach biét véi
cac mau Dendrobium ban dia trong nghién ciru. Khi bo sung céc trinh tu viing matk
ctia cac t6 hop lai cua Trung tm Cong nghé Sinh hoc Tp.HCM, két qua cay phét sinh
cho thiy cé4c t6 hop lai nay ciing nam cting nhoém véi lan lai Thai Lan. Két qua nay
hoan toan phu hop véi bao céo cua Trung tdm Cong nghé Sinh hoc Tp.HCM, khi tao
c4c t6 hop lai nay da sir dung cay lai c6 nguon gbc nhap noi tir Thai Lan lam cay me.
matK 13 trinh tu gen thudc luc lap, do do, viéc cac to hop lai nay c6 trinh ty ving
matK tuong dong véi me 1a két qua hop ly. Trén cay phéat sinh loai, L1 va 12 nam
chung nhém véi D. Burana white, diéu nay mét lan nita khang dinh D. Burana white
c6 ngudn goc la cdy me cua L1 va 12. Mau 207 nam chung nhém véi D. Burana
stripe, diéu ndy mét lan nita khang dinh D. Burana stripe ¢6 ngudn géc 1a cay me caa
207. Riéng mau 88 nam chung nhém vi ca D. Shavin white va D. Charming white,
nhu vay truong hop nay Trung tdm Cong nghé Sinh hoc Tp.HCM bao céo D. Shavin

white giit vai trd 1am me nhung két qua phan tich trinh tu ving matK khong gidp téi
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khing dinh diéu ndy. Két qua nay chi cho thay D. Shavin white va D. Charming white

c6 mdi quan hé rat gan giii, khong thé phan dinh dwa vao trinh tu ving matK.
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Hinh 3.28 Cay phat sinh loai duya trén trinh ty ving matK cua cac mau lan
Dendrobium véi thuat toan Maximum Likelihood



112

(A: 69 mau Dendrobium ban dia va 4 mau Dendrobium thuong mai;
B:15 mau Dendrobium ban dia va 12 mau lai)

Ddi véi cac mau gidng lan lai c6 nguon gdc hoan toan tir lan ring, két qua cay
phat sinh cho thdy cac mau lai nay nim chung nhém véi cac mau duoc cho 1a ngudn
g4c bd me cua chiing. Két qua nay mét lan nira cho thiy céac giéng bd me c6 méi quan

hé gan giii thi dé tao ra con lai.

Céc loai D. anosmum, D. parishii va D. aphyllum c6 méi quan hé rit gan giii.
Chinh vi thé, cac gidng lai 1a Tram huong (D. anosmum x D. parishii) va Gia hac
Chau Nhu (D. anosmum x D. aphyllum) nam chung nhdm vai céc loai bé me, khdng

phan biét duoc dau 1a gidng c6 vai tro 1a bo, dau 1a giéng o vai trd 1a me.

Déi véi mau D. Gatton sunray, két qua phan tich trinh ty viing matK ciing giap
xac dinh trong t6 hop lai dé tao ra cy lai nay thi D. pulchellum gitr vai tro la cdy me.
Theo béo céo, D. pulchellum lai véi D. chrysotoxum tao nén giong lai D. Illustre. D.
Mlustre dugc lai nguoc lai voi D. pulchellum dé tao nén D. Gatton sunray. Tir d6 cho
thiy D. Gatton sunray chira nhiéu tinh trang caa D. pulchellum nén giai thich cho viéc

loai lai nay nam chung véi loai D. pulchellum trén cay phét sinh [53] .

Nhu vay, trinh tu ving matK c6 kha ning duoc st dung dé tai xac 1ap ngudn
gdc bb, me trong céc t6 hop lai do gen matK thuoc bo gen luc lap va dugc di truyén
theo dong me. Ngoai ra, ving trinh tuy matK ciing phan dinh tot gitra gidng lan

Dendrobium Viét Nam véi cac gidng lan Dendrobium Thai Lan trén thi truong.

3.4.3 Phan tich kha nang truy nguyén nguén géc bé, me dua trén trinh tw ving
trnH-psbA

Két qua str dung trinh ty viing matK dé phan tich kha nang xac 1ap nguon géc
bd me cho thay matK chwa xac dinh duoc mau giéng c6 vai trd 1am me khi cac loai
bd me c6 mdi quan hé gan giii. Nghién ctru tiép tuc phan tich vaing trinh tu trnH-psbA
cta 4 mau lai (3 mau Tram hong (38) va 1 mau Gia hac Chau Nhu (CN)). Két qua
thé hién trén cay phat sinh cho thay trinh tu ving trnH-psbA cd thé gitup xac dinh vai

trd b me trong trudng hop cua Gid hac Chau Nhu.
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Hinh 3.29 Cay phat sinh loai duya trén trinh ty ving trnH-psbA ctia 12 mau
Dendrobium ban dia va 4 mau Dendrobium lai véi thuat toan Maximum Likelihood

T6m lai, trinh ty ving matK, trnH-psbA c6 thé dugc str dung dé tai xac nhan
vai trd bd me cho mot sé giéng lai. Nghién ctiu ndy tng dung hé thong trinh tu DNA
ctia matK, trnH-psbA d tai xac nhan nguon géc bd me caa 4 to hop lan lai va 3 giéng
lan lai khéc. Trong d6, 3 t6 hop lan lai caa Trung tdm cong nghé Sinh hoc Tp. HCM,
2 gidng lan lai khéac da duoc xac dinh giéng/ loai giir vai tro 1a ngudn géc bé, gidng/

loai giir vai tro 1a nguon goc me.
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KET LUAN — PE NGHI
Két luan

Trén co s& cac két qua nghién ciru da thu nhan, c6 thé di dén céc két luan sau:
1. ba xay dung duoc co sé dir liéu vé cac dac diém hinh thai, hinh anh minh
hoa va cay phan nhém cho 40 mau lan Dendrobium khu vuc phia Nam Viét nam. Day
la co s¢ dir liéu dang tin cay, phuc vu cho viéc so sanh, danh gia va nhan dién cac

mau lan thuoc chi Dendrobium.

2. C6 25 loai lan Dendrobium ban dia da duogc chon loc dé phan tich 4 ving
trinh ty 1TS, matK, rbcL va trnH-psbA. Bo dir liéu gom céc trinh tu thu nhan trong
nghién ctiu khi so sanh véi co s dit liéu cia GenBank 1a déng tin cay va c6 thé ding
dé xac dinh méi quan hé ho hang giita cac loai Dendrobium. Tir co sé d6 da ding ki
246 dit liéu trinh tu trén GenBank (Phu luc 6), trong d6 c¢6 36 trinh tu vlung rbcl, 76
trinh tu vang TS, 72 trinh ty ving matK, 61 trinh ty viing trnH-psbA (tat ca cac trinh
ty trong nghién ctiru caa 25 loai ban dia va mot so trinh tu cua loai lai). Bic biét, bo
dir liéu ndy da dong gbép mai 6 trinh tu vang rbcl, 44 trinh tu vung trnH-psbA cua
céc loai chua dugc cong bo trén GenBank, tat ca cac trinh ty ding ki déu c6 nguon
gdc tai Viet Nam. Cac két qua nay 1a co s¢ cho cac nghién ctru vé chi thi DNA barcode

va da dang cho cac loai lan Dendrobium.

3. Phan tich DNA barcode va danh gia da dang di truyén cho 25 loai lan
Dendrobium véi cac trinh ty ITS, matK, rbcL va trnH-psbA cho thay 19 loai lan
Dendrobium d3 dugc xac dinh, nhiéu loai c6 mtc d6 da dang vé trinh tu cao ngay ca
gitra cac mau thudc cting mot loai. Trinh ty viing ITS (hoic 1TS2) c6 mirc do da dang
di truyén cao hon 3 ving con lai va c6 thé dugc sir dung dé nhan dién va xac dinh
murc d6 da dang cua cac loai lan Dendrobium, ciing nhu cho cac loai lan Dendrobium
noi chung. Trong nghién ciu ndy, viéc két hop 4 viing trinh tu 1am ma vach ddi véi 25 loai

Dendrobium cho két qua nhan dién loai tot nht (19/25 loai) véi do tin cay cao.

4. Pa thyc hién truy nguy@n ngudn géc bd me cho 5/7 mau giong Dendrobium

lai bang trinh ty ving matK, trnH-psbA. Pay c6 thé 1 nhitng dix liéu dé danh gia cac
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mAu gidng trong cong tac lai tao c6 thé bd sung vao hd so 1y lich cua cac td hop lan
Dendrobium lai.

Pé nghi
- Phét trién co s dit liéu phan tir (trinh tu cac ving ITS, rbel, matK, trnH-psbA) dong

bd cho cac loai lan khac thudc chi Dendrobium, cac loai thudc cac chi khac trong ho phong

lan cd gié tri tham my, kinh té nhur Phalaenopsis, Aerides, Coelogyne...

- Nghién ctu ing dung céng nghé NGS dé danh gia da dang va nhan dién loai cho
nhom lan Dendrobium.
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PHU LUC
Phu luc 1: Phuong phap mo ta hinh thai thuc vat
1. A. R&: (1) Moc xen k& nach 14; (2) Moc dudi gbc; (3) C6 ré cu.

2. B. Dang than: (1) Pon than; (2) Pa than — dung; (3) Pa than — thong, (4) Khong
than; (5) Than cu.

3. C. Hinh dang mat cat doc cuia than gia: (1) Hinh chit nhat, (2) elip, (3) hinh tron,
(4) hinh tring.

4. D. Hinh dang mit cit ngang cua than gia: (1) Hinh elip, (2) hinh tron.
5. E. Pic diém dbt than: (1) D6t c6 ranh doc, (2) Bt khong ¢ ranh doc.

6. F. Hinh dang 1a: (1) Hinh mac hep, (2) Hinh chit nhat/thuon dai, (3) Hinh miii

mac nguoc, (4) Hinh gido.

7. G. Dang dinh 1a: (1) nhon, (2) tu, (3) ¢ khia.

8. H. Tinh d4i xtng ctia dinh 14: (1) khong ddi xtng, (2) di xtimg.
9. I. Hinh dang mit cat ngang cua la: (1) thang, (2) 16m.

10. J. 6 xodn cua la: (1) Khong xodn hodc rat it, (2) it xodn, (3) trung binh, (4)

xoan nhiéu, (5) rat nhiéu.

11. K. Mau xanh cua 14: (1) nhat, (2) vira phai, (3) dam.
12. L. Sic t6 anthocyanin trén 1a: (1) Khong ¢, (2) co.
13. M. Dang phat hoa: (1) Hoa don; (2) Dang chum.

14. N. Huéng ctia cudéng hoa: (1) Thang dimg, (2) nira thang, (3) vong cung, (4) nira

ri xubng, (5) ra xudng.
15. O. Sic tb anthocyanin trén cudng hoa: (1) Khong cd, (2) co.

16. P. Kiéu hoa: (1) Pon, (2) Nura kép, (3) kép.



PL-2

17. Q. An tugng chung vé canh hoa va dai hoa: (1) tit ca udn cong vao, (2) Mot sd
ubn cong vao, mot sd trai ngang, (3) Tét ca trai ngang, (4) Mot sb trai ngang, mot s6
quay nguoc lai, (5) tat ca quay nguoc lai, (6) Mot sé udn cong, mét s6 quay nguoc
lai.

18. R. Huong thom cuia hoa: (1) Khong c6 hoac thoang thoang, (2) it thom, (3)
thom.

19. S. Hinh dang 14 dai lung: (1) Hinh méc, (2) dang duong thang, (3) hinh thudn
chir nhat, (4) Elip, (5) Triing nguoc.

20. T. D6 ubn cong cua truc doc cua 14 dai lung: (1) Udn cong voi dinh udn nguoc
1én, (2) Ubn cong manh, (3) uén nhe, (4) thang, (5) hoi udn nguoc lai, (6) Udn
nguoc manh, (7) Ubn nguoc lai véi dinh udn cong.

21. U. Hinh dang dinh 14 dai lung: (1) Nhon hep, (2) Nhon, (3) Tu, (4) Cut, (5) Co
khia.

22. V. Sy udn cong trd lai cta ria 14 dai lung: (1) Khong c6 hodc rit yéu, (2) yéu,
(3) trung binh, (4) manh, (5) rt manh.

23. W. Su gon song cua ria 14 dai lung: (1) Khong o hodc rat it, (2) it gon song, (3)
gon song trung binh, (4) nhiéu, (5) rat nhiéu.

24. X. Hinh dang 14 dai bén: (1) Hinh méc, (2) dang duong thang, (3) hinh thudn
chit nhat, (4) Elip, (5) Trirng ngugc.

25.Y. D6 ubn cong cua truc doc 14 dai bén: (1) Cong vai dinh ubn nguoc lai, (2)
cong nhiéu, (3) hoi cong, (4) thang, (5) hoi udn nguoc lai, (6) udn nguoc manh, (7)
udn nguoc lai véi dinh udn cong.

26. Z. Dang dinh 14 dai bén: (1) Nhon hep, (2) Nhon, (3) Tu, (4) Cut, (5) C6 khia.
27. AA. Sy udn cong trd lai cta ria 1a dai bén: (1) Khong c6 hodc rét yéu, (2) yéu,

(3) trung binh, (4) manh, (5) rit manh.



PL-3

28. AB. Su gép nép ngoai ria 14 dai bén: (1) Khong c6 hodc rat it, (2) it, (3) trung
binh, (4) nhiéu, (5) rt nhiéu.

29. AC. S6 mau cua dai hoa: (1) mét, (2) hai, (3) ba, (4) hon ba.

30. AD. Vét @6m trén 14 dai: (1) khong co, (2) co.

31. AE. Vét soc trén 14 dai: (1) khong ¢, (2) co.

32. AF. Vét ddm trén trang hoa: (1) khong co, (2) c6.

33. AG. Vét soc trén trang hoa: (1) khong cé, (2) co.

34. AH. Hinh dang trang hoa: (1) Hinh thoi, (2) dang duong thang, (3) hinh thuén
chir nhat, (4) Elip, (5) Triing nguoc, (6) Hinh thia.

35. AL D6 udn cong cua truc doc cua trang hoa: (1) Ubn cong véi dinh uén nguoc
trd ra, (2) Udn cong manh, (3) hoi cong, (4) thang, (5) hoi udn nguoc lai, (6) Udn
ngugc manh, (7) Ubn nguoc lai véi dinh udn cong.

36. AJ. Hinh dang dinh trang hoa: (1) Nhon hep, (2) Nhon, (3) Tu, (4) Cut, (5) Co
khia.

37. AK. Su udn cong trd lai cia ria trang hoa: (1) Khong c6 hodc rat yéu, (2) yéu,
(3) trung binh, (4) manh, (5) rat manh.

38. AL. Nép gap cuia ria trang hoa: (1) Khong c6 hoic réat yéu, (2) yéu, (3) trung
binh, (4) manh, (5) rat manh.

39. AM. S6 mau cua trang hoa: (1) mot, (2) hai, (3) ba, (4) hon ba.

40. AN. Hinh dang mo6i hoa: (1) tam gidc hep, (2) tam giac, (3) tur giac, (4) tron, (5)
hinh cau det, (6) hinh thia.

41. AO. P ubn cong cia truc doc mdi hoa: (1) Cong véi dinh uén nguoc lai, (2)
cong nhiéu, (3) hoi cong, (4) thang, (5) hoi udn nguoc lai, (6) udn nguoc manh, (7)

ubn nguoc lai véi dinh udn cong.

42. AP. Chia thuy ¢ dinh trang hoa: (1) Khong c6, (2) Co.
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43. AQ. Sy udn cong trd lai ctia ria moi hoa: (1) Khong c6 hodc rat yéu, (2) yéu, (3)

trung binh, (4) manh, (5) rat manh.

44. AR. Su gip nép ngoai ria canh méi: (1) Khong co hodc rat yéu, (2) yéu, (3)
trung binh, (4) manh, (5) rat manh.

45. AS. S6 mau ctuia méi hoa: (1) mot, (2) hai, (3) ba, (4) hon ba.
46. AT. Vét ddm trén moi hoa: (1) khong c6, (2) co.
47. AU. Vét soc trén méi hoa: (1) khong co, (2) 6.

48. AV. Mau sic 14 mat trén: (1) Mau xanh; (2) C6 van trén 13; (3) C6 soc; (4) Co
phan sap.

49. AW. Mau sac 14 mat dudi: (1) Mau xanh; (2) Cham tia; (3) C6 van; (4) C6 phan
sap.

50. AX. Mau sic 14 dai lung (trén) (1 14): (1) Trang, pha 1¢; (2) Hong, tra; (3) Luc
nhat, luc sim; (4) Tim; (5) Vang, cam; (6) Nau vang.

51. AY. Pbic diém 1a dai lung (trén) (1 13): (1) Dém tim, do; (2) Pém nau do; (3)
Soc tim; (4) Soc nau do; (5) Soc luc; (6) Khong.

52. AZ. L4 dai lung (trén) - Nhan hay thang: (1) Nhan; (2) Thang.
53. BA. La dai lung (trén) - C0 16ng: (1) C6 16ng; (2) Khéng.

54. BB. Mau sic 14 dai bén (2 13): (1) Trang, pha 1&; (2) Hong, tra; (3) Luc nhat, luc
sam; (4) Tim; (5) Vang, cam; (6) Do; (7) Nau vang.

55. BC. Pic diém 14 dai bén: (1) Bém tim, do; (2) Pém nau do; (3) Soc tim; (4) Soc
nau do; (5) Soc luc; (6) Khong.

56. BD. L4 dai bén - Nhan hay thang: (1) Nhan; (2) Thang.
57. BE. La dai bén - C0 16ng: (1) C6; (2) Khdng.

58. BF. Mau séc canh hoa: (1) Tréng, pha l¢; (2) H@)ng, tra; (3) Luc nhat, luc sam;
(4) Tim; (5) Vang, cam; (6) Nau vang.
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59. BG. Dic diém canh hoa: (1) Pém tim, do; (2) Bém nau d6; (3) Dém luc; (4)
Soc tim; (5) Soc nau do; (6) Khong.

60. BH. Canh hoa - Nhin hay thiang: (1) Nhin; (2) Thing.
61. Bl. Canh hoa - Cé 16ng: (1) C6; (2) Khdng.

62. BJ. Hinh dang méi hoa: (1) Ong; (2) Tru; (3) Phién ring reo; (4) Phién chia
thuy;(5) Phéu, tui.

63. BK. Mau sic mdi hoa: (1) Tréng, pha 1€; (2) Héng, tra; (3) Luc nhat, luc sim;
(4)Tim; (5) Vang, cam; (6) Bo; (7) Nau vang.

64. BL. Pic diém méi hoa: (1) Pém tim, d6; (2) Pdm nau do; (3) Pém vang ngh¢;
(4) Bom trang, vang; (5) Soc tim; (6) Khong.

65. BM. Mai hoa - Nhin hay thang: (1) Nhin; (2) Thang.

66. BN. Mdi hoa - C6 16ng: (1) C0; (2) Khéng.

67. BO. Mdi hoa - dic diém mép méi: (1) Rang reo (co ria, 16ng); (2) Tron.

68. BP. Kiéu moc phat hoa: (1) Pinh chdi; (2) Gdc than; (3) Nach 1a.

69. BQ. Thoi gian hoa tan: (1) 0-2 tuan; (2) 2-4 tuan; (3) 1-2 thang; (4) hon 2 thang.
70. BR. Thoi diém thom: (1) Ngay; (2) Dém.

71. BS. Mua hoa n¢: (1) Mua xuan; (2) Ha; (3) Thu; (4) Bong; (5) Quanh nam.

72. BT. Kiéu sap xép 14: (1) Xoan; (2) Hai hang.
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Phu luc 2: Dic diém hinh thai cac gidng Dendrobium Viét Nam

5 - Thuy tién vang - Dendrobium palpebrae Lindl.
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10 - Gia hat xudn méi = Gia hac xuan di linh tim - Dendrobium anosmum var alba
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15 - Long tu - Dendrobium primulinum Lindl.




PL-9




PL-10

22 - Thap nhét hoa trang moi do - Hoang thao tim Hué - Dendrobium hercoglossum
Rchb. f.

25 - Hoang thao voi - Dendrobium cretaceum Lindl.
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30 - Huong du&éh - Dendrobium ellipsophyllum Tang & F.T Wang
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Phu luc 4: Thong ké két qua BLAST céc trinh tw nghién ctu véi Genbank

ITS matK rbcL trnH-psbA
Loai Mau Loai twong ung GA (QO/S Loai twong ung GA 8/3 | Loai tuong trng GA 8/3 | Loai tuong tng GA 8/3 1 (%)
1 (%) (%) (%)

3TT D.anosmum MK522219.1 100 | 99.84 | D. parishii MK607431.1 | 100 | 100 | D. catenatum MG324302.1 | 100 | 100 | D. pendulum KT792693.1 | 100 | 99.69
3DT D.anosmum MK522219.1 100 | 99.84 | D. parishii MK607431.1 | 100 | 100 D. pendulum KT792693.1 | 100 | 99.64
15DT | p anosmum MK522219.1 | 100 | 99.84 | D. parishii MK607431.1 | 100 | 100 D. pendulum KT792693.1 | 100 | 99.64
ISTT | b anosmum MK522219.1 | 100 | 99.84 D.catenatum | MG324302.1 | 100 | 100 | D. pendulum KT792693.1 | 100 | 99.64
D.anosmum 15PN b anosmum MK522219.1 | 100 | 99.84 | D. parishii MK607431.1 | 100 | 100 D. pendulum KT792693.1 | 100 | 99.64
21TT | p.anosmum MK522219.1 | 100 | 99.84 | D. parishii MK607431.1 | 100 | 100 | D.catenatum | MG324302.1 | 100 | 100 | D. pendulum KT792693.1 | 100 | 99.64
2IDT | p.anosmum KY966516.1 | 100 | 100 | D.anosmum KY966807.1 | 100 | 100 D. pendulum KT792693.1 | 100 | 99.64
6TT | D.anosmum MK522219.1 | 100 | 98.69 | D. parishii MK607431.1 | 100 | 99.9 | D.catenatum | MG324302.1 | 100 | 100 | D. nobile KP412170.1 | 100 | 97.63
60T | b anosmum MK522219.1 | 100 | 98.69 | D. parishii MK607431.1 | 100 | 99.9 D. nobile KP412170.1 | 100 | 97.63
D.aphyllum 6PN | b aphyllum MK522217.1 | 100 | 100 | D.aphyllum LC192953.1 | 100 | 100 D. aphyllum KF177469.1 | 100 | 100
.capillipes 28DT | p._capillipes AB593510.1 | 100 | 99.18 | D. capillipes KY966872.1 | 100 | 100 D.capillipes EU887926.1 | 100 | 99.68
28PN | p capillipes MK522242.1 | 100 | 100 | D.capillipes MF409028.1 | 100 | 100 D.capillipes EU887926.L | 100 | 99.68

13PN | p. chrysotoxum | AB593533.1 | 100 | 100 | D.chrysotoxum | MK616659.L | 100 | 100
D.chrysotoxum | 13TT | b chrysotoxum | EU477501.1 99 | 99.67 | D. chrysotoxum | MK616659.1 | 100 | 99.6 | D. catenatum MG324302.1 | 100 | 100 | D. chrysotoxum | KX023283.1 | 100 | 96.94
13DT2° | b chrysotoxum | EU477501.1 | 99 | 99.67 | D. chrysotoxum | MK616659.1 | 100 | 99.9 D. chrysotoxum | KT792700.1 | 100 | 96.77
3T D. primulinum KJ944625.1 100 | 99.84 | D.cretaceum KY966818.1 | 100 | 100 | D. moniliforme | MN200385.1 | 100 | 100 | D. primulinum GQ153535.1 | 100 100
D.eretaceum | 37DT | p primulinum | MK522184.1 | 100 | 99.84 | D.cretaceum KY966818.1L | 100 | 100 D. primulinum | KF177538.1 | 100 | 99.69
87PN | b primulinum | K3944625.1 | 100 | 100 | D.cretaceum KY966818.1 | 100 | 100 D. primulinum | KF177538.1 | 100 | 99.69
D. crumenatum | 34TT | ormenatum | MK522246.1 | 100 | 99.84 | D. crumenatum | AB972308.1 | 100 | 100 Es'eudotenenum NC 0458541 | 100 | 100 | D. crumenatum | JF693815.1 | 100 | 100
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34PN | b crumenatum | MK522246.1 | 100 | 99.84 | D. crumenatum | AB972308.1 | 100 | 100 D. crumenatum | JF693815.1 | 100 | 100
1217 D.primulinum AB593521.1 100 100 | D. primulinum KY966866.1 | 100 | 100 | D. flexicaule L.C348965.1 100 | 100 | D. primulinum KF177538.1 | 100 | 99.22
b primlinum 12DT | p primulinum | AB593521.1 | 100 | 100 | D. primulinum | Ky9eese6.1 | 100 | 100
12PN | pprimulinum | AB593521.1 | 100 | 100 | D.primulinum | KY966866.1 | 100 | 100 D. primulinum | KF177538.1 | 100 | 99.84
28TT | pprimulinum | AB593521.1 | 100 | 100 | D. primulinum | KY966866.1 | 100 | 100 | D. flexicaule | LC348965.1 | 100 | 100 | D. primulinum | KF177538.1 | 100 | 99.69
22DT | b fimbriatum | KY499226.1 | 100 | 100 | D.fimbriatum | LC103521.1 | 100 | 100 D.fimbriatum | KF177500.1 | 100 | 100
Dfimbriatum | 22TT | p fimpriatum | KJ2104161 | 100 | 100 | D.fimbriatum | FJ794058.1 | 100 | 100 | D.catenatum | MG324302.1 | 100 | 100 | D.fimbriatum | KF177483.1 | 100 | 99.68
22DT2 | b fimbriatum | KY499226.1 | 100 | 100 | D.fimbriatum | LC193521.1 | 100 | 100 D.fimbriatum | KF177500.1 | 100 | 100
33TT D.hercoglossum | MK522187.1 100 100 | D.hercoglossum | LC192959.1 | 100 | 100 | D.devonianum | LC317045.1 100 | 100 | D.hercoglossum | KJ672708.1 100 | 99.84
D.hercoglossum 21TT D.hercoglossum | AB593581.1 100 | 99.84 | D.hercoglossum | LC192959.1 | 100 | 100 | D. devonianum | LC317045.1 100 | 100 | D.hercoglossum | KJ672708.1 100 | 99.84
21PN D.hercoglossum | AB593581.1 100 | 99.84 | D.hercoglossum | LC192959.1 | 100 | 100 D.hercoglossum | KJ672708.1 100 100
21DT D.hercoglossum | MK522248.1 100 | 99.67 | D.hercoglossum | AB847777.1 | 100 | 100 D.hercoglossum | KJ672701.1 100 | 99.39
D intricatum 36TT | pintricatum | AB593586.1 | 100 | 99.17 | D.intricatum | KY966819.1 | 100 | 99.9 | D. jenkinsii MF579380.1 | 100 | 100 zienghuoense KX530076.1 | 100 | 99.37
36DT | b intricatum AB593586.1 | 100 | 99.17 | D.intricatum KY966819.1 | 100 | 99.9
30TT | D.nobile KY499224.1 | 100 | 100 | D.nobile LC011413.1 | 100 | 100 | D.devonianum | LC317045.1 | 100 | 100 | D.nobile GU458315.1 | 100 | 99.84
D.nobile 30DT { p.nobile KY499224.1 | 100 | 100 | D.nobile KY966854.1 | 100 | 100 D.nobile GU458315.1 | 100 | 100
30PN | b nobile MK522225.1 | 100 | 99.67 | D.nobile KY966854.1 | 100 | 100 D.nobile KT792690.1 | 100 | 100
IDT 1§ amabile MK522209.1 | 100 | 100 | D.amabile AB847690.1 | 100 | 100 sDt}ongylanthum KR673323.1 | 100 | 100 | D. thyrsiflorum | EU887929.1 | 100 | 99.23
Damabile | 1DT2 | 1 . apile MK522209.1 | 100 | 100 | D.amabile AB847690.1 | 100 | 100 sDt}ongylanthum KR673323.1 | 100 | 100
IPN | b amabile AB593495.1 | 100 | 99.83 | D.amabile AB847690.1 | 100 | 100 D. thyrsiflorum | EU887929.1 | 100 | 99.23
14DT | D palpebrae | AB593626.1 | 100 | 100 | D.farmeri MF409019.1 | 100 | 100 D. findlayanum | KJ672702.1 | 100 | 99.54
D farmeri 14PN | D, palpebrae | AB593626.1 | 100 | 100 | D.farmeri MF409019.1 | 100 | 100 D. findlayanum | KJ672702.1 | 100 | 99.54
14DT2 | b paipebrae | AB593626.1 | 100 | 100 | D.farmeri MF409019.1 | 100 | 100 | D. jenkinsii MF579380.1 | 100 | 100
D.densiflorum | 11DT2 | p jensifiorum | HQ114255.1 | 100 | 100 | D.densiflorum | MG490231.1 | 100 | 100
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urr D.densiflorum DQ058786.1 100 | 99.84 | D.densiflorum MG490231.1 | 100 | 99.9 Et}ongylanthum KR673323.1 100 | 100 | D. thyrsiflorum | EU887929.1 | 100 | 99.69
DT | b gensiforum | HO114255.1 | 100 | 100 | D.densiflorum | MG490231.1 | 100 | 100 D. thyrsiflorum | EU887929.1 | 100 | 98.76
10TT | ppulchellum | KY966577.1 | 100 | 100
b pulchellum 10DT | ppulchellum | KY966577.1 | 100 | 100 | D.pulchellum | KY966867.1 | 100 | 100 | D.flexicaule | LC348965.1 | 100 | 100 | D.pulchellum | KF177541.1 | 99 | 100
10DT2 | ppuichellum | KY966577.1 | 100 | 100 | D.pulchellum | KY966867.1 | 100 | 100 | D.catenatum | MG324302.1 | 100 | 100
10PN | b uichelium | KY966577.1 | 100 | 100 | D.puichellum | Ky966867.1 | 100 | 100 | D.catenatum | MG324302.1 | 100 | 100 | D.pulchellum | KF1775411 | 99 | 100
5 secundum 17DT | p secundum MK522237.1 | 100 | 99.67 | D.secundum AB972327.1 | 100 | 99.8 _
7T | p.secundum MK522237.1 | 100 | 99.83 | D.secundum KY966848.1 | 100 | 98.2 | D. hybird AB519791.1 | 100 | 97.8 | ellipsophyllum | KF177494.1 | 100 | 99.53
2TT | b tortile MK522211.1 | 100 | 99.01 | D.nobile KY966854.1 | 100 | 100 | D. devonianum | LC3170451 | 100 | 100 r?éterocarpum KJ672709.1 | 100 | 100
D.signatum 2DT | p.tortile KY966545.1 | 100 | 100 | D.tortile KY966874.1 | 100 | 100 | D. moniliforme | MN200385.1 | 100 | 100 | D. huoshanense | KJ672710.1 | 100 | 99.69
2PN b tortile MK522211.1 | 99 | 100 | D.tortile KY966874.1 | 100 | 100 | D. moniliforme | MN200385.1 | 100 | 100 | D. findlayanum | K3672702.1 | 100 | 99.53
D.tortile 32TT | b tortile MK522211.1 | 99 | 100 | D.tortile KY966874.1 | 100 | 100 | D. moniliforme | MN200385.1 | 100 | 100 | D. findlayanum | k3672702.1 | 100 | 99.84
26TT Bu_lbophyllum -
D.venustum KY966532.1 100 | 99.84 | D. venustum KY966822.1 | 100 | 100 | affine KJ462098.1 100 | 99.6 | D. capillipes EU887926.1 | 100 | 98.87
— 26DT | p venustum KY966532.1 | 100 | 99.84 | D. venustum KY966822.1 | 100 | 100 D. pulchellum | KF177541.1 | 100 | 99.05
26L | b venustum KY966532.1 | 100 | 99.84 | D. venustum KY966822.1 | 100 | 100 D. fimbriatum | KF177500.1 | 100 | 98.93
29TT Bu_lbophyllum -
D.venustum KY966532.1 100 | 99.84 | D. venustum KY966822.1 | 100 | 100 | affine KJ462098.1 100 | 99.6 | D. capillipes EU887926.1 | 100 | 99.36
Doparishii | 38RDT | { oichii MK483284.1 | 100 | 100 | D. parishii MK607431.1 | 100 | 100 D. pendulum | KT792693.1 | 100 | 99.69
D.sulcatum 50T | p sulcatum MK522262.1 | 100 | 99.67 | D.sulcatum KY966873.1 | 100 | 100 | D. jenkinsii MF579380.1 | 100 | 100 | D. tosaense KJ672727.1 | 100 | 97.33
D.hancockii | 24DT | ook KP159297.1 | 100 | 99.84 | D.hancockii | KF143677.1 | 100 | 100 | D. jenkinsii MF579380.1 | 100 | 100 Eliipsophynum KF1774941 | 100 | 100
35TT | poorystallinum | KJ944633.1 | 100 | 99.84 | D.crystallinum | MG490248.1 | 100 | 100 | D. crystallinum | KT778733.1 | 100 | 100
D.erystallinum | 35DT | p crystallinum | KY966529.1 | 100 | 100 | D.crystallinum | MG490248.1 | 100 | 100 | D. crystallinum | KT778733.1 | 100 | 100 | D.crystallinum | KP704453.1 | 100 | 99.84
35PN D.crystallinum KY966529.1 100 100 | D.crystallinum MG490248.1 | 100 | 99.9 | D. crystallinum | KT778733.1 100 | 100 | D.crystallinum FJ216476.1 100 | 99.84
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Phu luc 5: Cay phat sinh ctia cac gene ghép

S3TTD.superbum
99 |3DT D.superbum
15D T D.anosmum
27TT D.anosmum

6TT D.anosmum
6D T D.anosmum
27D T D.anosmum
100 - 37TT D.cretaceum
37DT D.cretaceum
12TT D.primulinum
99 98 100 12D T D.primulinum
76 12PN D.primulinum
28TT D.primulium

6PN D.aphyllum

35TT D.crystallinum
100 | 35PN D.crystallinum
35D T D.crystallinum
20DT2 D.devonianum
21DT D.hercoglossum
98 91, 2PN D.signatum
241 32 TT D.tortile
29 2D T D.signatum
2TT D.signatum
00, 30TT D.nobile
30DT D.nobile
77 - 30PN D.nobile
33TTD.linguella
21TT D.hercoglossum
g2 L 21PN D.hercoglossum
22TT D.fimbriatum

13PN D.chrysotoxum
100 13TTD.chrysotoxum
100 '13D T2 D.chrysotoxum

100, 22D T D.fimbriatum
122DT2 D.fimbriatum
10D T D._pulchellum
I1lZIDT2 D.pulchellum
100] 40pNy D.pulchellum
24DT D.salaccense
—

100 —
100, 36 TT D.intricatum

36D T D.intricatum

100

B9

100

5D T D.sulcatum
100 1DT D.amabile
1DT2 D.amabile
100 | 14PN D.farmeri
14D T2 D.fameri
|| |'14DT D.farmeri
76 11DT2 D.desiflorum
Wf 11TT D.densiflorum
11DT D.densiflorum

100 | 26DT D.venustum
29TT D.venustum
26 TT D.venustum
— 100, 34TT D.crumenatum

1 34PN D.crumenatum
100
98
TO

Hinh 1 Cay phét sinh ITS-matK dugc dung bang Maximum Likelihood
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100, 14DT D.farmeri
14PN D.farmeri
11TT D.densiflorum
11DT D.densiflorum
1DT D.amabile
1DT2 D.amabile
5DT D.sulcatum

98

88

100, 34TT D.crumenatum
34PN D.crumenatum

29TT D.venustum
26TT D.venustum
26DT D.venustum

ol

100

_E 36TT D.intricatum

L— 24DT D.salaccense
100 22D T D.fimbriatum

22DT2 D.fimbriatum

_| 10DT D.pulchellum

87400
— 22TT D.fimbriatum

10PN D.pulchellum

13TTD.chrysotoxum
98100

10

98

0
96

_l

noo

_I

13DT2 D.chrysotoxum
35DT D.crystallinum
35PN D.crystallinum
21DT D.hercoglossum
2DT D.signatum
2PN D.signatum
32TT D.tortile
2TT D.signatum
30TT D.nobile
30DT D.nobile
30PN D.nobile
33TT D.linguella
21TTD.hercoglossum
21PN D.hercoglossum

6PN D.aphyllum
20TT D.devonianum
27DT D.anosmum

6DT D.anosmum

20DT D.devonianum
6TT D.anosmum
3TTD.superbum

3DT D.superbum

15DT D.anosmum
A15TT D.anosmum
27TT D.anosmum

12TT D.primulium
28TT D.primulium

12PN D.primulium

37DT D.cretaceum

0.1

37TTD.cretaceum

Hinh 2 Cay phét sinh ITS-trnH duoc dung bang Maximum Likelihood
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30DT D.nobile
30PN D.nobile
30TT D.nobile
2TT D_signatum
2DT D .signatum
2PN D.signatum
781 32TT D.tortile
21DT D_hercoglossum
21TT D.hercoglossum
21PN D._hercoglossum
88|337TT D.linguella
asg 35DT D_.crystallinum
4’— 35PN D_crystallinum
35TT D.crystallinum
10DT D_pulchellum
4{ 10PN D_pulchellum
97| 40D T2 D.pulchellum
22DT D_fimbriatum
22DT2 D.fimbriatum
— 22TT D.fimbriatum
13PN D.chrysotoxum
4‘_,7 13TT D.chrysotoxum
77' 13DT2 D.chrysotoxum
————— 6PN D._.aphyllum
g2 |37DT D.cretaceum
71 37TT D.cretaceum

6TT D.anosmum
6DT D.anosmum
F—27DT D.anosmum
3TT D.superbum
SDT D.superbum
15D T D.anosmum

27TT D.anosmum

12TT D.primulinum
28TT D.primulium
94| | 12D T D.primulinum
12PN D.primulinum

99
88 ,_
S5DT D.sulcatum

85
29

34TT D.crumenatum
gg' 34PN D.crumenatum

S6TT D.intricatum
gg ' I6DT D.intricatum

1DT2 D.amabile
1DT D.amabile

11TT D.densiflorum
11DT D.densiflorum
11DT2 D.densiflorum
78| 14DT D.farmeri
14PN D.farmeri
14DT2 D_fameri

77

71

26TT D.venustum
26DT D.venustum
88 29TT D.venustum

1uu|

24DT D.salaccense

20DT2 D.devonianum

0.002

Hinh 3 Cay phét sinh matK-rbcL dugc dung bang Maximum Likelihood
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3TTD.superbum

6TT D.anosmum

” 6DT D.anosmum

———— 6PN D.aphyllum
22TT D.fimbriatum
22DT2 D.fimbriatum
22DT D.fimbriatum

r 290TT

1uu|—96{

2DT D.signatum

2PN D.signatum
32TT D.tortile

21DT D.hercoglossum

78

-

84 8711 33TT D.linguella

k

2TT D.signatum
30TTD.nobile
30PN D.nobile
30DTD.nobile

=

SBI:

— 11TT D.densiflorum

93| 14D T D.farmeri

14PN D.farmeri
85 1DT D.amabile
1DT2 D.amabile

—
9g|

15DT D.anosmum

27TT D.anosmum
3DT D.superbum

37DT D.cretaceum
g0 ' 37TT D.cretaceum
12TT D.primulium
12PN D.primulium
28TT D.primulium
27DT D.anosmum

[ 20DT2 D.devonianum

13TT D.chrysotoxum
93' 13DT2 D.chrysotoxum

D.venustum
26TT D.venustum
26DT D.venustum

21TT D.hercoglossum

21PN D.hercoglossum

36TT D.intricatum
100, 10PN D.pulchellum
10DT D.pulchellum
35PN D.crystallinum
35DT D.crystallinum

11DT D.densiflorum

(34TT D.crumenatum

100' 34PN D.crumenatum

24DT D.salaccense

5DT D.sulcatum

98

—
0.001

Hinh 4 Cay phét sinh matK-trnH duoc dung bing Maximum Likelihood
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30PN D.nobile

30DT D.nobile

30TT D.nobile

21DT D.hercoglossum
21PN D._hercoglossum
21TT D.hercoglossum
33TT D.linguella

327TT D_tortile

2DT D_signatum

72 2PN D.signatum

2TT D.signatum

35PN D.crystallinum

90 35DT D_crystallinum
37DT D.cretaceum

6PN D.aphyllum
37TT D.cretaceum

10PN D.pulchellum
ﬁ{ 10D T D.pulchellum
6TT D.anosmum
6DT D.anosmum

27DT D.anosmum
12TT D.primulinum
28TT D_primulium
12F"N D_primulinum
3TT D.superbum

3?

— 3DT D.superbum
15TT D.anosmum
15DT D.anosmum
27TT D.anosmum

22TT D fimbriatum
13TT D.chrysotoxum
13DT2 D.chrysotoxum
22DT2 D.fimbriatum
22DT D.fimbriatum
L 36TT D.intricatum
EDT D.sulcatum

35
14PN D.farmeri

14D T D.farmeri
11TT D.densiflorum

11DT D.densiflorum

1D T D.amabile

|
97 |

I34TT D.crumenatum
g9 | 34PN D.crumenatum

o7

95 20DT2 D.devonianum

|_ 24DT D.salaccense
r 29TT D.venustum

98 26TT D.venustum
g7 '26DT D.venustum

0.001

Hinh 5 Cay phét sinh rbcL-trnH dugc dung bang Maximum Likelihood
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15D T D.anosmum
99 |27TT D.anosmum
3DT D.superbum
3TT D.superbum
27DT D.anosmum

6TT D.anosmum
100( 928/ 6DT D.anosmum

1IJIJ|: 3TTT D.cretaceum
37DT D.cretaceum

ag o8 12TT D_primulinum
100 12D T D.primulinum
74 12PN D.primulinum

28TT D.primulium
6PN D_aphyllum

35TT D.crystallinum

100} 35PN D.crystallinum

89 35D T D.crystallinum
20DT2 D.devonianum

21DT D.hercoglossum
94 89, 2PN D_signatum
941l 32 TT D_tortile
99 2DT D_signatum
2TT D.signatum
99, 30TT D.nobile
30DT D.nobile
30PN D.nobile
33TT D.linguella
21TT D.hercoglossum
_ | 87" 21PN D.hercoglossum

22TT D.fimbriatum
13PN D.chrysotoxum
100 13TT D.chrysotoxum
100' 13DT2 D.chrysotoxum

100, 22D T D.fimbriatum
l22DT2 D.fimbriatum
1 |1DDT D.pulchellum
10DT2 D.pulchellum
100 10pN D.pulchellum
24DT D.salaccense
100, 36 TT D.intricatum

36DT D.intricatum
100 —

100——

91

100

95

84

—
100—
S5DT D.sulcatum

100, 1DT D.amabile
1DT2 D.amabile
1IJIJ| 14PN D_farmeri

[=}:] | 14DT2 D.fameri
14D T D._farmeri

T2 11DT2 D.densiflorum
100 k 11TT D.densiflorum
11DT D.densiflorum

1IJIZI| 26DT D.venustum

| 29TT D.venustum

26TT D.venustum
1 100, 34TT D.crumenatum

| 34PN D.crumenatum
100
99
T2

—_—
0.01

Hinh 6 Cay phét sinh ITS-matK-rbcL duoc dung bang Maximum Likelihood
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15DT D.anosmum
72| 27TT D.anosmum
98| 3DT D.superbum

3TTD.superbum

98 6TT D.anosmum
6DT D.anosmum
9 20DT2 D.devonianum
100 27DT D.anosmum
100 — 37DT D.cretaceum
37TTD.cretaceum
99 99 12TT D.primulinum
E[[JZPN D.primulinum
28TT D.primulium

86 6PN D.aphyllum

100 [ 35PN D.crystallinum
35DT D.crystallinum
21DT D.hercoglossum
2DT D.signatum
2PN D.signatum
32TT D.tortile
2TT D.signatum
99 30TT D.nobile
30DT D.nobile
30PN D.nobile
33TTD.linguella
l 97 21TT D.hercoglossum
85— 21PN D.hercoglossum
— 13TT D.chrysotoxum
100 13DT2 D.chrysotoxum
B 22TT D.fimbriatum
{ (22D T2 D.fimbriatum
87 100! 22D T D.fimbriatum
{ TOPN D.pulchellum
100 10D T D.pulchellum
24DT D.salaccense

100 36TT D.intricatum

—
100——

5DT D.sulcatum
100 1DT D.amabile
1DT2 D.amabile
| 100 - 11TT D.densiflorum
99 11D T D.densiflorum
73 | 14PN D.farmeri
100' 14DT D.farmeri

—
[ 34TT D.crumenatum

I
100 100' 34PN D.crumenatum
|29TT D.venustum
100 26TTD.venustum
g7 '26DT D.venustum

94

100

0.01

Hinh 7 Cay phét sinh ITS-matK-trnH dwoc dung bang Maximum Likelihood
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27TT D.anosmum
o9 15TT D.anosmum
15DT D.anosmum
3DT D.superbum
3TT D.superbum

a1 6TT D.anosmum
6DT D.anosmum

100 27DT D.anosmum

g |:3? TT D.cretaceum

37¥DT D.cretaceum

12TT D.primulinum

29 12D T D.primulinum

100 12PN D _primulinum
28TT D.primulium

20 6PMN D.aphyllum

97

100 S35TT D.crystallinum
82 35PN D_crystallinum
35DT D.crystallinum
20DT2 D.devonianum
21DT D.hercoglossum

91, 2PN D.signatum
841l 32TT D.tortile
o9 2DT D.signatum
2TT D.signatum
99, 30TT D.nobile
30DT D.nobile
30PN D_nobile
33TT D.linguella
21TT D.hercoglossum
21PN D.hercoglossum

89
22TT D.fimbriatum
13PN D.chrysotoxum
100 13TT D.chrysotoxum

100' 13DT2 D.chrysotoxum
100, 22D T D.fimbriatum
22D T2 D.fimbriatum

10DT D.pulchellum
10DT2 D.pulchellum

10PN D.pulchellum
24DT D.salaccense

89

| 100

1nn|

—
100 —
100, 36 TT D.intricatum
S36DT D.intricatum
209

[
100!
S5DT D.sulcatum
100 11TT D.densiflorum
11DT2 D.densiflorum
11DT D.densiflorum

| a7 100 1DT2 D.amabile

1D T D.amabile

| 14D T D.farmeri

14PN D.farmeri

100| 140712 D fameri

100, 34TT D.crumenatum

34PN D.crumenatum
100
29

26TT D.venustum
26DT D.venustum
1IJIJ| 29TT D_venustum

—
0.01

Hinh 8 Cay phét sinh ITS-rbcL dugc dung bang Maximum Likelihood
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2TT D.signatum

30TT D.nobile

21TT D.hercoglossum
o8 ' 33TT D.linguella
32TT D.tortile

2DT D.signatum

2PN D.signatum

87
78
99 10PN D.pulchellum

4{ 10DT D.pulchellum
35PN D.crystallinum
99 — 39DT D.crystallinum
13TT D.chrysotoxum
22TT D.fimbriatum

37TT D.cretaceum
6PN D.aphyllum
3TT D.superbum

|

27T7TT D.anosmum
6TT D.anosmum
12TT D.primulinum

g7 = 28TT D.primulium
90 5DT D.sulcatum

81

7 36TT D.intricatum
11TT D.densiflorum

— 1DT D.amabile

— r
a9 | 34TT D.crumenatum

26TT D.venustum
100 - 29TT D.venustum
24DT D.salaccense
—— 20DT2 D.devonianum

0.002

Hinh 9 Cay phét sinh matK-rbcL-trnH dugc dung bang Maximum Likelihood
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2DT_D.signatum
98 2PN_D.signatum

29 32TT_D.tortile

100 -—— 2TT_D.signatum

30TT_D.nobile

99
95 99( 21TT_D.hercoglossum
33TT_D.linguella

100 |— 35PN_D.crystallinum

86 I— 35DT_D.crystallinum

20TT_D.devonianum

100
90

100

37TT_D.cretaceum

[ 6TT_D.anosmum
20DT_D.devonianum

27TT_D.anosmum

99

92

99
3TT_D.superbum

38TT_D.anosmum_x_parishii
94

13TT_D.chrysotoxum

| 22TT_D. fimbriatum

10PN_D.pulchellum
920 81 100 |

| 10DT_D.pulchellum

24DT_D.salaccense

— 97 | 17TT_D.secundum
36TT_D.intricatum

5DT_D.sulcatum

1DT_D.amabile

96

11TT_D.densiflorum

4 14DT_D.farmeri

18TT_D.aloifolium

100 I

34TT_D.crumenatum

100 ,— 26TT_D.venustum

| 29TT_D.venustum

0.004

Hinh 10 Cay phat sinh ITS-rbcL-trnH-psbA duoc dyng bang Maximum Likelihood
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Phu luc 6: M3 s trinh ty tir GenBank va cac mau da duoc submitt

ITS matK rbcL trnH-psbA
Loai M3 Trinh tu dugc Trinh ty tu Trinh ty dugc Trinh ty tir Tgnh ar Trinh tu tir Tgnh u Trinh tu tir
a submitt NCBI submitt NCBI oc NCBI Lroc NCBI
submitt submitt
18DT MT004837 MT019381 ABB847694.1 — KC660972.1 e
' available ' available
D.aloifolium 18TT MT004836 AY239951.1 MT019380 MT019343 MT019476
18PN MT004838 MT019379 el Not
available available
3TT MT004839 JN388570.1 MT019385 KY966807.1 | MT019346 | KJ944591.1 | MT019457
3DT MT004840 KP743544.1 MT019386 AB972311.1 avz;\ilgtble MT019456
15DT MT004841 MK522219.1 MT019387 MG490279.1 avz;\ilgtble MT019474
15TT MT004842 KJ944630.1 Not available MT019345 MT019472
D.anosmum 15PN MT004843 AB593499.1 MT019388 ’\.IOt MT019473
available
27TT MT004844 MT019389 MT019344 MT019489
27DT MT004845 MT019390 ’\.IOt MT019490
available
6TT MT004846 MT019391 MT019347 MT019459
6DT MT004847 MT019392 MT019460
6PN MT004848 KJ210415.1 MT019393 AB847736.1 ’\.IOt MT019461
available
KJ210414.1 GU565188.1
D.aphyllum KJ210413.1 KF143640.1
KF143430.1
HMO054561.1
D.capillipes 28DT MT004849 KY966519.1 MT019395 KF143643.1 av,';'l\illg[ble FJ216545.1 | MT019493 | MF437027.1
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28PN MT004850 | AF362035.1 | MT019396 | MG490258.1 av:ilgtble KF177576.1 | MT019492
KF143433.1 MG490256.1
HQ114224.1 MF409028.1
MK522242.1
AB593515.1
13PN MT004851 | HQ114223.1 | MTO019398 | KF143654.1 av;\i';tble FJ216582.1 av;\i'gtble MF437024.1
13TT MT004852 | HQ114222.1 | MT019397 | FJ794062.1 | MT019349 | FJ216544.1 | MT019468 | MF437025.1
13DT2 MT004853 | HQ114221.1 | MTO019399 | MG490221.1 av;\i';tble FI216576.1 | MT019469
HM590383.1 MG490220.1 HM055094.1
MK522232.1 KY966816.1 JF713157.1
D chrysotoxum MK483291.1 KT778725.1
MK483283.1 HM055093.1
MK483272.1
MK483266.1
KX440955.1
KX440953.1
AB593533.1
37TT MT004854 | KJ944626.1 | MT019400 | KF957845.1 | MT019359 | KJ944587.1 | MT019512
D.cretaceum 37DT MT004855 | KY966528.1 | MT019401 | KY966818.1 av;\i'gble MT019510
37PN MT004856 MT019402 av;\i'gble MT019511
34TT MT004864 | AY239963.1 | MTO019403 | AB847734.1 | MT019350 | JF713166.1 | MT019500
D.crumenatum | 34PN MT004865 | AY273708.1 | MTO019404 | AB972308.1 JF713165.1 | MT019501
IN388587.1 JF713164.1
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HM590370.1
MK522246.1
AB972336.1
MH763846.1
AB593537.1
12TT MT004857 | HMO54747.1 | MTO019427 | AB847845.1 | MT019368 | KF177640.1 | MT019466
12DT MT004858 | HQ114242.1 | MT019428 | GU565190.1 av;\i'gble FJ216563.1 av;\i'gble
12PN MT004859 | MK522184.1 | MTO019429 | KF143708.1 av;\i'gtble JF713206.1 | MT019467
28TT MT004860 | KP265001.1 | MTO019394 | FJ794064.1 | MT019348 | JF713205.1 | MT019491
MK483269.1 KF957844.1 JF713204.1
D primulinum KT778755.1 AF445450.1 HM055143.1
KJ944625.1 MK603116.1 HM055142.1
AB593641.1 MG490265.1 HMO055141.1
MG490264.1 HM055140.1
MG490242.1 HM055139.1
KT778724.1
KJ944586.1
20TT MT004861 | KJ210443.1 | MTO019411 | AB847744.1 | MT019377 | KJ187367.1 | MT019477
20DT MT004862 | KJ210441.1 | MTO019412 | MG490252.1 av;\i'gble FJ216566.1 | MT019478
20DT2 MT004863 | KF143453.1 | MT019413 Nl KJ187368.1 el
available available
D.devonianum KP743545.1 JF713174.1
KC205194.1 JF713173.1
HQ114244.1 JF713172.1
KT778760.1 KJ944584.1
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AB593548.1
22DT MT004869 | JIN388583.1 | MT010418 | ABS197761 | RO | ABS519784.1 | MT019484 | KT792701.1
22TT MT004870 | KF143461.1 | MTO19417 | AB847758.1 | MT019356 | KF177603.1 | MT019482
22DT2 | MT004871 | HMO054637.1 | MT019419 | GUS565189.1 av;\i'gble FI216550.1 | MT019483

HMO54636.1 KF143671.1 JF713178.1

HMO54632.1 AF448863.1 JF713177.1

D fimbriatum HQ114229.1 MK616656.1 HMO055105.1

HM590392.1 MGA490240.1 HMO55104.1

MK522230.1 HMO055103.1

MK483290.1 HMO055102.1

MK483275.1 HMO55101.1

MK483271.1 KT778732.1
33TT MT004874 | KJ210457.1 | MTO19423 | AB847777.1 | MT019362 | KJ187382.1 | MTO019499
217TT MT004909 | KF143472.1 | MT019420 | KF143682.1 | MT019366 MT019479
21PN MT004910 | KF1434711 | MTO19422 | KF1a3ee11 [ ROL MT019480

oercoglossam | 20T MT004911 | KC205188.1 | MTO19421 | KP159292.1 av;\i';tble MT019481

HM590381.1 AB972305.1

MK522187.1 MGA490274.1

KP265004.1

AB593580.1
36TT MT004872 | AB593586.1 | MT019446 MT019360 MT019504

Bntricam 36DT MT004873 MT019447 av;\i'gble av;\i'gtble
D.nobile 30TT MT004875 | JN388579.1 | MTO19424 | AB8478211 | MT019363 | EF590519.1 | MTO19495 | KT792690.1
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30DT MT004876 | MH120176.1 | MT019425 | KP159296.1 avall\ilgtble AB519785.1 | MT019497
30PN MT004877 | MH120175.1 | MTO019426 | KY966854.1 av;\i';tble KF177635.1 | MT019496
MH120174.1 KF177634.1
MH120173.1 MK159250.1
MH120172.1 MK159249.1
MH120171.1 FJ216583.1
HMO054717.1 FI216577.1
MK522225.1 FJ216570.1
HM590382.1 GQ248590.1
HM055130.1
HM055129.1
HM055128.1
HM055127.1
KT778720.1
1DT MT004878 | MK522209.1 | MT019382 | AB847690.1 | MT019376 MT019451 | MF437029.1
D.amabile 1DT2 MT004879 | AB593495.1 | MT019384 MT019375 av;\illgtble
1PN MT004880 MT019383 av;\i'gtble MT019452
14DT MT004881 | KX600516.1 | MTO019414 | AB847757.1 av;\i'gble HM055100.1 | MT019471 | MF437022.1
14PN MT004882 | KJ672671.1 | MTO019415 | KY966830.1 av;\i'gble HM055099.1 [ MT019470
D farmeri 14DT2 MT004883 | HMO054631.1 | MT019416 | MF409019.1 | MT019355 | HM055098.1 av;\i'gtble
HMO054630.1
KY966540.1

AB593561.1
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11DT2 MT004884 KJ210438.1 MT019410 AB847742.1 NOt MG025946.1 NOt MF579382.1
available available
11TT MT004885 KJ210436.1 MT019408 KF143661.1 | MT019354 | FJ216580.1 | MT019464 | KT792697.1
11DT MT004886 KJ210435.1 MT019409 MG490231.1 av:illtz;\tble JF713171.1 | MT019465
HQ114255.1 KY966823.1 JF713170.1
D.densiflorum HQ114254.1 MF409022.1 JF713169.1
MK522257.1 JF713168.1
JF713167.1
HMO055096.1
KT778728.1
. Not Not
10TT MT004887 KY966577.1 Not available | AB519778.1 . KF177644.1 .
available available
10DT MT004888 KJ210492.1 MT019430 AB519777.1 | MT019369 | AB519789.1 | MT019463
D.pulchellum Not
10DT2 MT004889 KF143503.1 MT019432 KF143712.1 | MT019370 | AB519790.1 -
10PN MT004890 AB593643.1 MT019431 KY966867.1 | MT019371 MT019462
JN388577.1 AF445451.1 KF177648.1
KJ210494.1 KF177647.1
KF143506.1
D.salaccense
HQ114260.1
MK522259.1
KJ210493.1
Not Not
17DT MT004892 AY239993.1 MT019435 AB847862.1 . .
available available
17TT MT004893 MK522237.1 MT019434 KY966870.1 | MT019367 MT019475
D.secundum
AB972355.1 AB972327.1

AB593660.1
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2TT MT004894 AB972330.1 MT019436 AB972302.1 | MT019374 | MG324300.1 | MT019453
D.signatum 2DT MT004895 AB593662.1 MT019437 ABB847864.1 | MT019373 MT019454
2PN MTO004896 MT019438 MT019372 MT019455
32TT MTO004897 MK522211.1 MT019445 AB847878.1 | MT019361 MT019498
KY966585.1 KY966874.1
D.tortile
EU477511.1
AB593678.1
26TT MTO004898 AB847676.1 MTO019440 AB847886.1 | MT019365 MT019486
26DT MT004899 MT019441 av:illgl tble MT019487
D.venustum Not
26L MTO004900 MT019442 ARG MT019488
20TT MT004901 MT019443 MT019364 MT019494
38RDT MTO004902 KC568303.1 | Unsubmitted avell\illcz):ltble MTO019508
EU121417.1
KY966570.1
KX522639.1
KC205202.1
HM054736.1
D.parishii HM054735.1
HM590378.1
KJ944629.1
MK522227.1
MK483284.1
AB972344.1

AB593630.1
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5DT MT004903 | KF143517.1 | MTO019439 | KF143726.1 | MT019358 | KF177658.1 | MT019458 | MF579383.1
MK522262.1 KY966873.1 KY440172.1
D.sulcatum
EU477510.1
AB593670.1
24DT MT004891 | JN388591.1 | MTO019433 | AB847771.1 | MT019357 MT019485
DQO58787.1 GU565195.1
AF362025.1 KF143677.1
D.hancockii KF143467.1 FJ794051.1
HQ114259.1
KP159297.1
AB593575.1
35TT MT004866 | AB593538.1 | MT019405 | AB847735.1 | MT019351 | FJ216564.1 av;\i'gtble
35DT MT004867 | KC205205.1 | MTO019406 | GU565192.1 | MT019352 | KF177590.1 | MT019503
35PN MT004868 | HQ114243.1 | MT019407 | KF143657.1 | MT019353 | KJ944594.1 | MT019502
D.crystallinum KJ944633.1 KF957852.1 KT778733.1
KT778764.1 MG490248.1
KY966693.1
AF445447.1
Déﬁ"’r‘;t;” 317T MT004904 MT019444
38TT MT004905 MT019448 MT019378 MT019505
D. anosmum x 38DT MT004906 MT019449 MT019507
D. parishii
38DT2 MT004907 MT019450 MT019506
D. anosmum x CN MT004908 MT019509

D. aphyllum




Phu luc 7: Théng ké cac loai Dendrobium khu vuc phia Nam phan dinh duoc bang marker ITS, matK, rbcL, trnH-psbA
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=TT Loai ITS | ITS2 |matk] rbel ftroH-psb A ITS-matk] ITS-rbel | ITS-trnH jmatk-rbcl matk-troH) rbcL-trnH [ TS-matk-rbc ITS-matk-troE ITS-rbcL-trnH jmatE-rbcL-trnH 4 trinh tr
[ . aleifolinm (BL) Bchb. £ + + + + + + + + + + + + + + + +
! superbm Rehb f.}
4 D aphyilnm (Roxb) C. Fisch 1028 + + + + + + + + + + + + + + + +
D. capillipes Fchb f * * + * + * * * * * * * * * +
6 I chrysetoxnm Rehb S = = T T = = = = = = = = = T
D eretacerom Lindl. 1847 + + + + + + + + +
# D crromenarum Sw. + + + - - - - - - + + . * o o -
4 D crystallingm Rchb. f7 {1865} * * * * * * * * * * * * * * *
1] D densifTormm Wall, ex Lindl * * + L * * * * * L * * +
i D. devenianum Poxton (1840
12 D farmeri Poxion Lindl FRehb f * * + L * * * * * L * * +
13 D fimbriarom Hook (1823) % % *
y o Rchd. £ 1886 (dong
wlla Rehb £ 1882)
15 D insricarm Gagnep (1830) * * - - - - - + + . * o = -
[ . nobile Lindl + + +
bl D parishii Rehb. 1863 * * + L * * +
L] D, primulinm Lindl + L * * * * L * * +
L] D prlchellom Boxh. ex Lindl = = T T * = = = = = = = = = *
u D. hanesckii {tén ban fin D. salaccenss _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
(BL} Linal}
21 D secundum {BL) Lindl * * * * * * * * * * * * * *
22 D signarem Rehb. £ 1884
23 D suleanim Lindl. (1838) + + * * * + + + + + + + + + *
24 I rortile Lindl
25 I venwsrrom Teifsm & Binn. 1864 = = T = T T = = = = = = = = = T
Tam 82 [ L] 1225 25 &2 &2 &2 15825 &2 182 [ L] 132 &2 192 182 92

+: phan dinh dwgc, —: khong phan dinh dwoc
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Phu luc 8: Thing ké két qua “Best Match/ Best Close Match” cac trinh tw Dendrobium khu vyc phia Nam bang marker ITS,
ITS2, matK, rbcL, trnH-psbA

Bang 1 Théng ké két qua “Best Match/ Best Close Match” cac trinh tu Dendrobium khu vuc phia Nam bang ITS, 1TS2, matkK

Loai

ITS

ITS2

matK

Best Match (%)

Best Close Match (%)

Best Match (%)

Best Close Match (%)

Best Match (%)

Best Close Match (%)

D. aloifolium

18TT

18DT

18PN

D. amabile

10T

1DT2

1PN

D. anosmum
(synonym name
D. superbum)

271TT

27DT

Correct Ambiguous Incorrect

Incorre

Correct Ambiguous ot

Correct Ambiguous Incorrect

Correct

Ambiguous Incorrect

6TT

Correct

Ambiguous Incorrect

Correct Ambiguous

Incorrect

No
match

6DT

15TT

15DT

15PN

3TT

3DT
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D. aphyllum

D. capillipes

D. chrysotoxum

D. cretaceum

D. crumenatum

D. crystallinum

D. densiflorum

D. farmeri

D. fimbriatum




D.
hercoglossum
(synonym name
D. linguella)
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D. intricatum

D. nobile

D. parishii

D. primulinum

D. pulchellum

D. hancockii
(previously
named
D.salaccense)

D. secundum

D. signatum
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D. sulcatum

D. tortile

D. venustum

D. devonianum
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Bang 2 Thong ké két qua “Best Match/ Best Close Match” cac trinh tr Dendrobium khu vie phia Nam bang rbcL, trnH-psbA

rbcL trnH-psbA

Best Match (%0) Best Close Match (%) Best Match (%0) Best Close Match (%0)
Loai Miu

Correct Ambiguous Incorrect Correct Ambiguous Incorrect No match Correct Ambiguous Incorrect Correct Ambiguous Incorrect No match

18TT

D. aloifolium 18DT
18PN

1DT

D. amabile 1DT2
1PN

271TT
27DT
6TT
6DT
15TT
15DT
15PN
3TT

D. anosmum

(synonym name D. superbum)

3DT

D. aphyllum 6PN

28DT

D. capillipes
28PN

D. chrysotoxum 13TT




13DT2
13PN

D. cretaceum

371TT
37DT
37PN

D. crumenatum

34TT
34PN

D. crystallinum

35TT
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35DT

35PN

D. densiflorum

11TT
11DT
11DT2

14DT

14PN
G N I N N N O
D. fimbriatum 22DT
22DT2
21TT
D. hercoglossum 21DT
(synonym name D. linguella) | 21PN [RS8
33TT
D. intricatum 36TT




D. nobile

D. parishii

D. primulinum
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D. pulchellum

D. hancockii
(previously named

D.salaccense)

D. secundum

D. signatum

D. sulcatum

D. tortile

D. venustum
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D. devonianum




