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Paphiopedilum orchids are loved for their beautiful flowers but are now
increasingly depleted in the wild due to over-exploitation. To support bio
conservation, not only the establishment of regulations prohibiting exploitation
and trade it is necessary to prioritize the development of identification and
phylogenetic analysis because species of the Paphiopedilum genus have similar
morphology, difficult to distinguish when the plant is small or not yet flowering.
This study presents the results of correlation analysis between morphological
features and markers trnH-psbA and ITS in the identification and taxonomy of
Paphiopedilum helenae Aver. originated in Thai Nguyen, Vietnam. The results
showed that the identification of Helen's orchid by two markers trnH-psbA and
ITS was completely consistent with the comparative morphological method. the
DNA barcoding of Paphiopedilum helenae has very high similarity with those in
two species Paphiopedilum tranlienianum and Paphiopedilum barbigerum (up
to 99.98%). The molecular phylogeny tree was established by the MEGAX and
evolutionary analysis was taken through the Maximum Likelihood method also
shows the close relationship of three studied species.The combination of trnH-
psbA and ITS markers is a candidate for DNA barcoding for rapid identification
of Paphiopedilum helenae Aver.
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Lan hai thuéc chi Paphiopedilum dugc yéu thich bai hoa rat dep, nhung hién nay
dang ngay cang can kiét trong tw nhién do khai thac qua mirc. Dé bao vé lan hai,
ngoai viéc thiét lap cac quy dinh cam khai thac va budn ban thi can phai wu tién
ung dung cac phuong phap nhan dién va phéan tich phét sinh loai, vi cac loai thugc
chi Paphiopedilum co hinh thai twong dong, khé phan biét khi cay nho hodc chua
ra hoa. Nghién ciu ndy trinh bay két qua phan tich tuong quan gitta déc diém hinh
thai vai chi thi trnH-psbA va ITS trong dinh danh, phan loai loai lan hai Helen
(Paphiopedilum helenae Aver.) c6 nguon gdc tai Thai Nguyén, Viét Nam. Két
qua cho thay viéc nhan dién lan hai Helen bang hai chi thj trnH-psbA va ITS hoan
toan phu hgp véi phuong phap hinh thai so sanh. Trong d6 trinh ty ma vach DNA
cua Paphiopedilum helenae c6 d6 trong dong rét cao vai trinh tu gen twong tng
cua hai loai Paphiopedilum tranlienianum va Paphiopedilum barbigerum (do
twong dong 18n téi 99,98%). Cay phét sinh loai thé hién mdi quan hé gan giii cua
ba loai nay. S két hop hai chi thi trH-psbA va ITS la tng cir vien ma vach DNA
dé nhan dién nhanh loai lan hai Helen (Paphiopedilum helenae Aver.).
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1. Mé dau

Paphiopedilum la mot chi lan dac biét va duge ua thich trong ho Orchidaceae. Trén thé gidi,
cac loai lan hai dugc xép vao 5 chi la Cypripedium, Mexipedium, Paphiopedilum,
Phragmipedium va Selenipedium. Trong 5 chi d6, Paphiopedilum cé sé lugng loai 16n nhit,
khoang 80 loai da dugc cong nhan trén thé gioi, trong d6, mot sé 1a loai lai tu nhién. Cac loai
thugc chi Paphiopedilum phan b chii yéu ¢ cac ving nhiét dgi Chau A tir Nam An Do, Pong
Hymalaya dén Philippines, New Guinea va quan dao Solomon [1]. Chi Paphiopedilum & Viét
Nam cé su da dang cao véi khoang trén 22 loai, bao gém céc loai dic hitu, loai du nhap va loai
lai ty nhién. Lan hai la mot cau phan khang the thiéu cua ring nguyén sinh, tuy nhién quan thé
nay dang giam di mot cach nhanh chong dan t6i viéc kho c6 kha nang phuc hdi dugc, trong d6
mot sé loai rat nguy cip di dwoc dwa vao nghi dinh, bao vé dic biét nhu P. vietnamense (hai
bong), P. armeniacum (hai Mdc vang), P. micranthum (hai Méc hong) [2]. Hién nay, c6 nhiéu
cac khu bao tdn dugc thanh lap dé bao vé cac loai nguy cip bao gém ca lan hai. Tuy nhién, cac
nha thyuc thi nhiém vu thuong gap kho khan trong nhan dién cac loai lan hai, boi day 1a mot nhém
¢6 kha nhiéu loai giéng nhau vé hinh thai than 14. Do do, viéc tim kiém, phat trién cac phuong
phap nhan dién loai va quan hé ho hang Ia rat can thiét.

Céc nghién ciru trudc day can ctr vao dic diém hinh thai da phan Paphiopedilum thanh 3
subgenus la Paphiopedilum, Parvisepalum va Brachypetalum, trong d6 Subgenus Paphiopedilum
¢6 sb lugng loai déng d4o va tién hoa hon ca [1]. Subgenus Paphiopedilum lai duoc chia thanh 5
section nho la Coryopetalum, Pardalopetalum, Barbata, Cochlopetalum va Paphiopedilum. Tuy
nhién, trong nhiéu truong hop dic biét, s giao thoa vé hinh thai di gay kho khan khi phan loai
lan hai nhu truong hop cdy hai Canh (P. canhii). Do su giao thoa vé hinh thai, giai phau nén khi
phan loai, cac nha khoa hoc da phai dé xuét section mai Pygmaea dudi subgenus Paphiopedilum
[3] va sau d6 dé xuat mot subgenus mai Megastaminodium dé chua riéng loai nay [4], [5]. Cac
phuong phap nhan dién loai lan hai mai vé sau déu dua trén hé thong phan loai nay.

Hai Helen (Paphiopedilum helenae Aver.) 1a loai dac hitu cua Viét Nam, duoc xem la loai lan
hai c6 kich thuéc nho nhit, ching duoc phat hién vao nim 1995 tai Cao Bang [1] sau d6 duoc
ghi nhan ¢ Bic Kan va mét s6 nai da thudc tinh Thai Nguyén [6]. Theo hé thong phan loai cua
Averyanov va cong su (2004), P. helenae Aver. thuéc section Paphiopedilum; subgenus
Paphiopedilum va chi Paphiopedilum [1]. Nam 2019, Vii Huyén Trang va cs ciing di phan loai
so bo lan hai Viét Nam dya vao hinh thai, theo d6 P. helenae Aver. dugc xép vao nhom 2A gom
nhitng loai hai la nho, dai, mém va khéng cd van. Trong nhém nay, c6 mét sé loai rat kho nhan
dién, tham chi khéng phén biét dugc vai nhau Khi sir dung hinh thai than 14 nhu P. coccianum, P.
henryanum, P. hecmanii, P. helenae [7]. Viéc st dung hinh thai & phan loai lan hai can két hop
toan bo cac dic diém nhu 14, than, ré, hoa... & cac giai doan khac nhau va phai duoc thyuc hién boi
cac nha chuyén mén vé phan loai thuc vat hoc dé dam bao tinh chinh xac cua phan tich. Tuy
nhién, cac loai lan hai thu thap ¢ cac khu vuc khac nhau, thoi diém né hoa ngin lai rai rac trong
nam nén viéc phan biét duoc cac loai lan hai nay dac biét khi cay chua c6 hoa hoac giai doan cay
con nho gap nhiéu kho khin. Do vay, can ¢ cac phuong thirc hiéu qua dé dinh danh loai lan hai
quy hiém nay.

Hién nay, méd vach DNA (DNA barcode) dugc trng dung rong rai trong dinh danh loai véi do
chinh xéac cao, nhanh chdong va cé kha ning tu dong hoa tét [8]. Hiéu qua cua viéc nhan dién cac
loai thuc vat phu thudc rat nhiéu vao viéc lya chon va str dung trinh tu phi hop. Cac ma vach
DNA thuc vat hién nay da s6 déu nam trong hé gen luc lap, d6 c6 thé 1a cac trinh ty ma héa (nhu
rbcL va matK) hoic trong cac ving lién gen (nhu trnH-psbA) [9]. M6t s6 locus gen nhan ciing
dugc su dung lam ma vach DNA, dién hinh 1a ITS (mternal transcribed spacer- ITS) [10]. Trong
mot sé truong hop dic biét, can c6 két hop nhiéu chi thi va nhiéu tiéu chi méi cé thé xac dinh
chinh xéc loai [4], [5]. O thuc vat, trnH-psbA va ITS dang duoc sir dung khé phé bién trong dinh
danh loai thyc vat da cho thay hiéu qua cua cach tiép can nay [10], [11]. Trong nghién ctiu nay,
chang t6i ghi nhan sy tuong quan chat cua hai md vach DNA barcode trnH-psbA va ITS véi dac
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diém hinh thai trong nhan dién, phan loai !oai P. helenae Aver. Day la co s¢ quan trong dé su
dung cac ma vach barcode thay thé hoac két hop véi dac diém hinh thai nham nhan dién lan hai
mot cach nhanh chong va hiéu qua.
2. Vit li¢u va phwong phap nghién ctru
2.1. Vat ligu

Ba mau lan hai can phan loai, c6 thé 1a Helen (P. helenae Aver.) thu thap tai huyén Bong Hy,
tinh Thai Nguyén ki hiéu la HLO1, HL02 va HLO3 (bang 1).

Bang 1. Mau lan hai thu thdp duroc si dung trong nghién ciu

Ki hiéu Noi thu thap Nudi trong va lwu triv Tinh trang cay
HLO1 DPong Hy - Thai Nguyén Vuon thi nghiém Cay da cho hoa
HLO2 DPdng Hy - Thai Nguyén Vuon thi nghiém Cay truong thanh
HLO3 DPdng Hy - Thai Nguyén Vuon thi nghiém Cay mang hoa

Cap mdi nhan doan trinh ty trnH-psbA, ITS (bang 2).
Bang 2. Trinh tir va thong tin cac cdp moi dung trong nghién cizu

Cap moi Trinh tw moi Nhiét dd  Kich thuéc
gian mdi du kién
trnH-psbA_F/trnH-  5’-GTTATGCATGAACGTAATTGCTC-3’ 52 600 bp
psbA_R 5’-CGCGCATGGTGGATTCACAATCC-3’
ITS_F/ITS_ R 5’- ACGAATTCATGGTCCGGTGAAGTGTTCG -3° 56 900 bp

5’- TAGAATTCCCCGGTTCGCTCGCCGTTAC -3’

Thi nghiém sinh hoc phan tir str dung cac hoa chat va trang thiét bi caa Phong thi nghiém
trong diém gen - Vién Cong nghé sinh hoc.

2.2. Phwong phap
2.2.1. Nghién citu déc diém hinh thai cia lan hai

Déi twgng nghién ciru duoc quan sat va md ta truc tiép, két hop véi so sanh doi chiéu trong
cac tai liéu, cac khoa dinh loai [12]. Cac dung cu st dung ho trg gom thudc kep, may anh, thudc
day, (palme), dao mo, dao lam.

2.2.2. Phuong phdp sinh hoc phan ti

DNA duoc tach chiét dua theo phuong phéap ctia Collins va Symons (1992) [13].

Phan tng PCR duoc thyc hién vai thanh phan bao gom 2 ul dém 10x; 2ul MgCI2 25 mM; 0,8
ul moi 10 pmol mai loai; 100 ng DNA tong s6 1,6 pl dNTPs 2,5 mM; 0,4 ul Tag DNA polymerase
(1 u/pl) va 12 pl HO. Chu trinh nhiét: 94°C/5 phat; (94°C/45”, 52°C/30” (trnH-psbA) hodc
56°C/30” (ITS), va 72°C/40”) 1ap lai 30 chu ki; 72°C/10 phiit.

Tinh sach san pham PCR bang QIAquick PCR Purification Kit. Xac dinh trinh ty nucleotide
trén méy ABI PRISM 3100 Avant Genetic Analyzer. C4c trinh ty duoc xtr ly bang phin mém
Snapgene, Blast trong NCBI, sir dung phin mém MEGA X dé dung cay phan loai.

3. Két qua nghién ciru va thao luan
3.1. Péc diém thuc vit hoc ciza mdu lan hai thu thap diec

Thén caa mau lan hai thu thap dugc mang 4 - 6 14 xép thanh 2 day, 14 viwon huéng Ién trén, c6 14
xép chong long léo va co xu hudng nga xuong. La thuon dai, dau 14 hoi nhon véi chiéu dai khoang
4 - 5 cm hoac hon, chiéu rong 14 1- 1,2 cm, mat trén ¢6 mau xanh dam, mat dudi xanh bac.
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Hinh 1. Hinh anh cau tric cay, hoa ciia mau lan thu thap dirgc
A: Hinh dnh hoa trén phéat hoa; B: Cau tric phét hoa, bau va 14 bac; C, D va E: Mt trudc va mat sau cua
la dai trude, la dai sau va canh hoa; F: Moi; G: Khién day tru hoa; H: Cau tgo than lava re (Bar =1 cm)

Hoa moc & dau phéat hoa, cum hoa mang 1 hoa. Kich thuéc hoa kha to khoang 5 cm, mau vang
hoi ¢3m va nga nau, canh dai trén mang vién tring, canh dai trén dai 2,2 cm, rong 2 cm, hinh tron
hoi thuén ¢ phia cudng, vién canh dai hoi vénh ra phia sau, con toan bo canh dai lai Gp vé phia
trugc. Mit trudc canh dai sau mau vang ¢ vién nhé mau tring ¢& 1 mm chay bao nira phia trén,
phia gbc canh dai mang nhitng tia mau nau tim toa ra, mat trude canh dai trén khong c6 1ong bao
phi. Mt sau vang ddm hon mit trudc, ¢6 vién tuong ty mit trude. Phia goe canh dai mang nhiéu
tia mau ndu hon mat truéc. Sdng gan ndi rd, cd 16ng ngin bao pha toan bd mit sau canh dai (hinh
1C). Canh dai dudi c¢6 hinh tron hoi nhon dugc hinh thanh tir 2 14 dai phy, con goi 1a 14 dai két
hop véi kich thude khoang 1,8 x 1,5 cm. Mit trong ¢ mau vang xanh, ¢6 16ng manh bao phu,
mat ngoai xanh nhat hoi vang mang cac 16ng ngan mau nau ban & khu vuc séng lung. Ca mat
trudc va mat sau khong rdo duong gan (hinh 1D). Canh hoa hinh thuén dai khéng cé 16ng kich
thuéc 2,7 x 0,8 cm, mau vang c6 cac gan chim mau tim nau chay song song (hinh 1E). Méi dai,
tron bong, gdm cac mang vang nhat xen tim nhat, hinh tron hoi elip, kich thugc 3 x 2 cm (hinh
1F). Staminode (khién dy try hoa) dai 1 cm, rong 0,7 cm hinh tim, cudng hoi dai. Staminode c6
mau xanh cém nhat, béng, mit trén c6 chira cdc chim nho mau nau. Bao phan mau nau hinh cau
véi duong kinh tim 0,5 mm. Non ¢ hinh tron, kich thudc 3 x 3 mm mau tring bong (hinh 1G).
Bau mau xanh luc nhat xen cac dém dai mau nau, bao phu béi 16ng ngan mau nau tim bén, chiéu
dai khoang 2,5 va duong kinh tim 2 - 2,5 mm (hinh 1B).

Hé r& dugc bao phu bai mét 16p vo lua mang nhiéu 16ng huat, dau ré non ¢ mau trang nga, cac
ré gia c6 mau sam va nhiéu 16ng hon. Cac ré moc ngay dudi cac be 14, roi phan ra céc ré thir cap.
Lan hai 1a nhém c6 ré khé dai, gap nhiéu lan chiéu dai I4 do thich nghi véi dic diém sinh truong
ctia ching 1a bo trén bé mit cAc tang da trong ring.

Nhu vay, vé mat hinh thai, cac mau lan hai thu thap tai Thai Nguyén c6 do tuong dong hoan toan
v6i mau lan hai Helen (Paphiopedilum helenae Aver.) da duoc dé cap trong cac cong bd trude day
[1], [13]. Cac mau nay tiép tuc dugc lya chon cho phén tich cac trinh tw DNA mé4 vach.
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3.2. Phan tich dic diém ma vach DNA cia lan hai Helen

Két qua dién di san phdm PCR cua hai chi thi trnH-psbA, ITS déu thu dwoc mot phan doan
DNA dic hiéu, c6 kich thudc phi hop véi tinh toén ly thuyét. Két qua giai trinh tu cho thay, hai chi
thi trnH-psbA, ITS cua P. helenae Aver. c6 d6 twong dong rat cao véi trinh tu chi thi trong tng cac
loai Paphiopedilum cua Viét Nam va thé gigi (hinh 2). So @b phan loai hinh cay dugc xay dung dya
trén két qua so sanh trinh tu doan trnH-psbA, ITS cua miu nghién ctu véi 8 loai thudc chi
Paphiopedilum (bang 3).

Bang 3. M sé trinh tw chi th; ciia cac loai Paphiopedilum sir dung trong nghién citu

STT Loai M4 s6 truy cap trnH-psbA trong M4 sb truy cap ITS trong
Paphiopedilum GenBank GenBank
1. P. barbigerum MN153814.1 AY643442.1
2. P. emersonii NC_053544.1 MH550876.1
3. P. hangianum EF156024.1 MH550873.1
4, P. hirsutissimum MN153815.1 KX931031.1
5. P. micranthum NC_045278.1 GU993849.1
6. P. purpuratum EF156052.1 KX931030.1
7. P. tranlienianum MW794129.1 KX931033.1
8. P. viethamense EF156073.1 MH550871.1

Két qua phan tich trinh tw nhan thay P. helenae Aver. trong nghién ciu c6 d6 twong dong rat
cao véi P. tranlienianum (m& s6 MW794129.1, KX931033.1), P. barbigerum (mi s6 MN
153814.1, AY643442.1) va P. hirsutissimum (ma s6 MN153815.1, KX931031.1) hé sé sai khac
chi 0,002 - 0,62. Pay la cac loai thuc section Paphiopedilum, subgenus Paphiopedilum. Bdi véi
nhitng lodi con lai, thudc subgenus Pavisepalum gém P. vietnamense (md sé6 EF156073.1,
MH550871.1), P. hangianum (m& sb EF156024.1, MH550873.1), P. emersonii (mi sb
NC_053544.1, MH550876.1) va P. micranthum (m4 s NC_045278.1, GU993849.1) thi hé sé sai
khéc cua ching vaéi P. helenae Aver kha cao tu 0,024 - 0,071 (bang 4, 5).

....................

Download Select columns. Show | 100 ¥ o

Alignments Taxonomy

Download Select columns Show 100 v e

(<< RN NN N <) ; gopoooQo (<
? 8 §
2 g
g &
2 2
< X
3 [n)
7;

Hinh 2. Hinh anh Blast trinh ti ITS (A) va trnH- psbA (B) cua mau P. helenae Aver. nghién cizu

Céy phan loai (hlnh 3A-C) duoc xay dung bang phin mém Mega X dya trén trinh tu trnH-
psbA va ITS cia mau nghién ctu véi cac trinh tu da duoc cong bd trén Genbank (bang 3). St
dung phuong phap Maximum Likelihood va mé hinh Tamura-Nei dé phan tich tién hoa [14].
Nhan thiy, P. helenae Aver. cling voi cac loai thuoc subgenus Paphiopedilum cd quan hé chat
ch& gan giii voi nhau, nam trong ciing nhanh ké ca khi dung chi thi trnH-psbA hay ITS hoic két
hop ca hai chi thi P. helenae Aver. va cac loai thugc subgenus Paphiopedilum tach biét véi cac
loai P. vietnamense (hai Viét), P. emersonii (hai Huong), P. hangianum (hai Hang) va P.
micranthum (hai Méc hdng), thudc subgenus Pavisepalum vai hé sé bootstrap tir 91 - 98%.
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Bang 4. Hé so sai khac giira P. helenae Aver. véi 8 l0ai nghién cizu dua trén trinh tu trnH-psbA

1 2 3 4 5 6 7 8
1  trnH-psbA Helen
2 P.vietnamense 0,020
3 P.tranlienianum 0,002 0,019
4  P. purpuratum 0,007 0,020 0,006
5  P. micranthum 0,024 0,009 0,022 0,024
6  P.hirsutissimum 0,006 0,019 0,004 0,006 0,022
7  P.hangianum 0,026 0,011 0,024 0,026 0,002 0,024
8 P.emersonii 0,028 0,013 0,026 0,028 0,004 0,026 0,006
9 P. barbigerum 0,002 0,019 0,000 0,006 0,022 0,004 0,024 0,026
Bang 5. Hé so sai khac giira P. helenae Aver. véi 8 loai nghién cizu dya trén trinh ti ITS
1 2 3 4 5 6 7 8
1 ITS Helen
2 P. barbigerum 0,006
3 P.vietnamense 0.075 0,068
4 P. tranlienianum 0,011 0,006 0,075
5  P.purpuratum 1,312 1,324 1,392 1,342
6  P. micranthum 0,059 0,053 0,041 0,059 1,338
7  P. hirsutissimum 0,062 0,055 0,103 0,062 1,278 0,087
8 P. hangianum 0,059 0,053 0,053 0,059 1,342 0,017 0,080
9 P. emersonii 0,071 0,065 0,065 0,071 1,350 0,029 0,093 0,011

Xét trong cung subgenus Paphiopedilum, khi sir dung chi thi trnH-psbA hoac ITS don 1¢, P.
helenae Aver. khong phan biét duoc vai 2 loai gan giii 1a P. tranlienianum va P. barbigerum,
chlng nam cing nhanh trén so d6 phan loai véi hé sb bootstrap tir 80 - 100% (hinh 3A, B). Khi
két hop chi thi trnH-psbA va ITS, két qua thu duoc cho thdy P. helenae Aver. c6 thé phan biét
duogc véi loai P. tranlienianum (hé sé bootstrap 100%), tuy nhién van khong phan biét dugc véi
loai P. barbigerum (hinh 3C).

3.3. Thdo lugn
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Paphiopedilum barbigerum
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71
I: Paphiopedilum hangianum
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C

Hinh 3. Cay phan logi dwroc xay dung dua trén trinh tur trnH-psbA (A), ITS (B) va két hop trnH-psbA
vdi ITS (C) cua hai P. helenae Aver nghién cizu véi mét so loai thuge chi Paphiopedilum

Phuong phap phan loai thuc vat dyua vao cac ddc diém hinh théi tuy 1a ¢ dién nhung rat c6 gia
tri. Cac nha khoa hoc di xay dung va phét trién nhiéu khoa dinh loai thyc vat dua trén hinh thai.
Do d6, dbi voi ho Lan (Orchidaceae), nhitng cong b loai mai xua nay hau hét déu dya trén cac
mo ta vé hinh théi [13], [15]-[17]. Averyanov va cong su (1996) bang phan loai hinh thai hoc da
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phét hién duoc loai P. helenae Aver. Két qua cong bd ciing cho thay loai nay cé nhiéu dic diém
tuong déng va rit gan giii véi P. barbigerum [13], P. tranlieniaum [17]. C4c loai nay, cung véi
mot s loai khac trong subgenus Paphiopedilum rat kho phan biét khi cay con nho, chung déu co
kiéu 14 thudn dai, nho, xanh luc ddng mau. Khi cay truang thanh, co thé nhan dang dé hon do céac
dic diém vé kich c& than 14 biéu hien rd. Mac du vay, ching chi cd thé phan biét rd rang véi nhau
dwa vao cau tric hoa.

Trong phan loai hinh théi, dac diém cau tric hoa la tiéu chi rat quan trong. Tuy nhién, d6i véi
lan Hai, 1 nhimg loai c6 chu ki sinh truong dai, thoi gian ra hoa ngén, chi 1 lan trong nam, tham
chi c6 nhiing cay kho ra hoa khi diéu kién song khong thuan lgi. Ngoai ra, lan Hai 12 nhom co rat
nhiéu loai twong déng vé hinh thai. Do d6, giy nhiéu kho khin khi nhan dién bang hinh thai
thong thuong. Dé phan biét nhing loai gan gili, phai la cac nha thuc vat hoc ¢ chuyén mén va
nhiéu kinh nghiém. Diéu nay gy kho khan ddi véi cong tac bao ton va thuong mai lan Hai, chinh
vi diéu d6, can phét trién phuong phap nhan dién thuan loi hon.

Hién nay, DNA barcode duoc st dung pho bién dé nhan dién nhanh céc loai sinh vat va c6 vai
tro quan trong trong phan loai thuc vat. DBéi véi ho Lan (Orchidaceae), sir dung DNA barcode
trong phan loai da dwoc tién hanh trén nhiéu chi Dendrobium [18], [19], Phalaenopsis [20],
Cypripedium [21], Grammatophyllum, Cymbidium [18], Vanda [22] va Spathoglottis [23].
Nghién cau sir dung DNA barcode nhan dang cac loai trong chi Paphiopedilum lan dau dwoc
Parveen va cong su cong bb (2012). Nghién ctu da sir dung 5 chi thi tiém ning 1a rpoB, rpoC1,
rbcL, matK va ITS trén tam loai Paphiopedilum caa An D, két qua cho thay matK & chi thi don
Ié tiém nang nhat [24]. Tai Viét Nam, cac nghién ctu vé sir dung ma vach DNA trong nhan dién,
phan loai lan hai ciing d duoc tién hanh véi nhiéu chi thi (ITS, LEAFY, ACO, matK, trnL, rpoB,
rpoC1, trnH-psbA) va trén cac loai khac nhau [25].

Trong nghién cuu nay, kha nang nhan dién P. helenae Aver. cua hai chi thi trnH-psbA va ITS
c6 d6 trong ddng cao vai viéc st dung cac dic diém hinh thai cua loai lan nay. Hai chi thi nay co
thé str dung thay thé hozc két hop véi dic diém hinh thai dé dinh danh lan hai P. helenae Aver.
Viéc sir dung cac chi thi phan tir trong dinh danh loai cho két qua 6n dinh, chinh xéac, dé thyuc
hién va cho két qua nhanh chéng. Cac chi thi phan tir c6 d6 chinh xac cao s& dap wng nhu cau
phét hién, phan loai nhanh cac loai lan hai caa Viét Nam. Mic du vay, dé nhan dién va phan biét
lan hai P. helenae Aver. véi cac loai gan giii mot cach chinh xac hon can phai tién hanh phan tich
thém cac chi thi DNA barcode khac. Két qua nghién ctru nay da dong goép thém vao co sé dir liu
vé trinh ty DNA ma vach trong nghién ctru cac loai lan hai cua nuéc ta va trén thé gioi.

4. Két luan

Dic diém hinh théi cua lan hai Helen (P. helenae Aver.) thu thap tai Thai Nguyén da duoc mo
ta. Sur dung chi thi barcodes trnH-psbA va ITS trong nhan dién lan hai Helen (P. helenae Aver.)
thu thap tai Thai Nguyén cho két qua twong ddng véi viéc st dung cac dic diém hinh thai. Cac
chi thi phan tir nay co thé dung thay thé hay két hop vai cac dic diém hinh thai trong dinh danh
lan hai (P. helenae Aver.) mot cach nhanh chong va hiéu qua.
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