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Received: 13/01/2023 Paphiopedilum is a genus in the subfamily Cypripedioideae with the
highest diversity and division, divided into many subgenus and sections.

Revised: 05/4/2023 Species in these sections are very closely related to each other, especially

Published: 13/4/2023 having morphological similarities. Currently, several approaches have been
applied in determining taxonomy, from morphological-based techniques to

KEYWORDS classification by molecular markers or a combination of methods, in which
DNA barcode presents many advantages. Four species in this study include

Similarity Paphiopedilum henryanum, Paphiopedilum coccinaum, Paphiopedilum
Paphiopedilum helenae and Paphiopedilum x hermannii belong to the standard section
Barcode (Paphiopedilum) of the subgenus Paphiopedilum, which are highly similar
i morphological characteristics. This paper presents the results of plant
Sections morphological analysis of these species of venus orchid to analyze two
Subgenus DNA barcode sequences ITS and trnH-psbA to identify them. Our results

indicated that morphological characteristics can be used to identify Comedy
species in the study. The results of DNA barcode analysis of two ITS and
trnH-psbA markers showed that they were suitable for studying the
taxonomy of venus orchids, but they were not suitable for identifying each
species except for the hybrid species Paphiopedilum x hermannii.
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Ngay nhan bai: 13/01/2023 Paphiopedilum 12 mot chi c6 do da dang va phan héa cao nhat trong
phan ho lan Hai, duoc chia thz‘anh ~nhieu phan chi va section. C4c loai
trong cuing section cO quan hé rat gan giii v4i nhau, dac biét co sy twong

Ngay hoan thién: 05/4/2023

Ngay diing: 13/4/2023 ddng vé hinh théai. Hién nay, c6 nhiéu cach tiép can trong viéc xac dinh

phan loai l0ai, tir ky thuat dya trén hinh thai dén phan loai bang chi thi

TU KHOA pf_l:éln tu’ hoac |<_ét th_[]hiéu ph'q’ong phap, trong d(z DNA barcoc_le da phét
- trién va thé hién nhiéu vu diém. Bon loai nghién ciu Paphiopedilum

Twong dong henryanum,  Paphiopedilum coccinaum, Paphiopedilum helenae va
Paphiopedilum Paphiopedilum x hermannii thugc section chuan (Paphiopedilum) cua
Barcode phan chi Paphiopedilum, 1a céc loai ¢6 hinh thdi twong dong cao. Bai bao
. nay trinh bay két qua phan tich hinh théi thuc vat cua 4 loai lan Hai nay,
Section ddng thoi xac dinh va phan tich 2 trinh ty DNA barcode ITS va trmH-
Phan chi psbA dé phan loai va nhan dién ching. Bang két qua phan tich hinh théi

c6 thé sir dung dé nhan dién cac loai Hai trong nghién ctru. Két qua phan

tich DNA barcode hai chi thi ITS va tmH-psbA cho thay phu hop khi

nghién ctru phan loai lan Hai, tuy nhién khéng phu hgp d€ nhan dién

ting loai nghién ciru ngoai trir loai lai Paphiopedilum x hermannii.
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1. Mé dau

Phén ho Lan Hai (Cypripedioideae) thuoc ho Lan (Orchidaceae). Cypripedioideae va
Apostasioideae 1a nhitng phan ho lau doi nhat ciia Orchidaceae [1], [2]. Hién nay, hé thong phan
loai cdng nhan phan ho lan Hai gém c6 nam chi: Paphiopedilum Pfitzer, Phragmipedium Rolfe,
Selenipedium Rchb.f., Cypripedium L. va Mexipedium V. A. Albert & M. W. Chase [3].
Paphiopedilum Rolfe 1a chi 16n nhat trong ho lan Hai va ciing 1a chi ¢6 su phan héa manh nhat
v6i hon 90 loai duogc xép thanh 3 phan chi va nhiéu section khac nhau. Phan chi Parvisepalum
gom 7 loai c6 moi phong, mong, staminode 15i hay gap doi va cot bao phan dang hat. Pay 1a
nhom Hai nguyén thay, rat tach biét va ¢ cac dic diém it nhiéu thé hién su trung gian giita phan
chi Paphiopedilum va chi Cypripedium. Dya trén cac két cdu va mau sic cua I4, hinh dang cac
canh hoa va moi, phan chi Parvisepalum c6 thé chia lam 2 section riéng, section Parvisepalum
véi 5 loai va section Emersonianum véi 2 loai [3], [4].

Phan chi tht 2 Brachypetalum c6 4 loai, dic trung bai hoa dong mau tring hay vang nhat, cac
canh hoa hinh bau dyc hoic hoi tron, méi hinh tring, 14 ¢6 cac vét kham mau. Nhom dong nhat
thé hién 1 nhéanh tién hoa riéng, trong d6 phan nao mang nhiing dic tinh trung gian giira cac phan
chi Parvisepalum va Paphiopedilum.

Phan chi Paphiopedilum 12 nhém chuyén hda nhit va tién hoa hon ca, nhém nay ciing 1a nhom 16n
nhung khéng dong nhat, bao gdm hon 60 loai xép thanh 5 section: Paphiopedilum, Barbata,
Pardalopetalum, Cochlopetalum va Coryopetalum. Section chuan Paphiopedilum bao gém 13 loai
VGi cac dic diém nhu 14 xanh dong mau, cum hoa mang 1 hoa, canh hoa hinh thia va mét staminode
hinh tim nguoc thuong ¢6 1 ndm hay mau 16i béng & trung tm. Céc loai trong section nay c¢6 mdi
quan hé véi cac loai section Barbata vai 14 ¢ cac vét kham mau, cum hoa mot hoa, méi rat phat trién,
c6 thiy bén nhiéu mun va 1 staminode hinh luai liém rong khdng nim. Céc loai caa 3 section con lai
(Pardalopetalum — 4 loai, Cochlopetalum — 5 loi va Coryopetalum — 11 loai) c¢6 cum hoa nhiéu hoa,
hoa bién doi va chuyén hda cao. Chiing dugc coi 1a tién hoa nhét vé hé théng phat sinh [3], [5].

C6 nhiéu cach tiép can trong viéc xac dinh phan loai loai, tir k§ thuat dya trén hinh thai, dya
trén phan tng PCR, dya trén trinh tu DNA. Cac phuong phap phan tir cho két qua chinh x4c hon
cac phuong phap hinh thai va khéng phu thudc vao cac giai doan phat trién cua ca thé loai. Hién
nay, ang dung ma vach DNA (DNA barcode) vao nhan dién va phan loai sinh vat thé hién nhiéu
vu diém [6]. Céng dung chinh ciia m vach DNA 1a dé nhan dang loai, ¢6 thé nhan dang va xac
dinh loai trong tat ca cac giai doan vong doi caa né (qua, hat, cay con, c& thé truong thanh cé kha
ning sinh san va vo sinh) cling nhu trong cic mau vat bi hu hong..., ma vach DNA di tré thanh
mot phuong tién nhan dang phé bién. MA vach phan tir tiéu chuan caa thuc vat gom mot chudi
DNA c¢6 do6 dai phu hop khoang 400 - 800 bp [7]. Sau khi thit nghiém rong rai cac vung gen
trong bo gen ty thé, lap thé va nhan, bn ving gen chinh cua thuc vat (rbel, matK, trH-psbA va
ITS) duoc thong nhét 1a ma vach DNA tiéu chuan dau tién va thuong lya chon str dung trong cac
nghién ciru dinh danh thyc vat [8], [9]. Trong hai thap ky nghién ciu, c&c ma vach tiéu chuan
chinh da dugc dé& xuat gébm ITS, ITS2, matK, rbcL, psbA-trnH va tral-traf, giip phan biét cac
loai thyc vat véi do chinh xac cao [10], [11]. Tuy nhién, mirc d6 chinh xac khi sir dung mé vach
DNA dé phan loai thuc vét phu thudc khé nhidu vao viéc lua chon céc trinh ty chi thi pht hop véi
muc dich thi nghiém. Trong bai bdo nay, chung tdi sir dung hai trinh ty ITS va trnH-psbA dé
phan loai 4 loai lan Hai thudc section Paphiopedilum cd hinh théi than 14 rat gidng nhau do la
Paphiopedilum coccineum, Paphiopedilum x hermannii, Paphiopedilum henryanum va
Paphiopedilum helenae. Két qua cuia bai b4o nham dong gop thém vao co sé dit liéu trinh ty nhan
dién DNA barcode dé nhan dién va phan biét lan Hai ¢ Viét Nam.

2. Poi twgng va phwong phap nghién ciru
2.1. Péi twong, vt ligu nghién ciru

Bdn loai lan Hai thudc section Paphiopedilum c6 hinh thai than 14 rat giong nhau, d6 1a Paphiopedilum

coccineum, Paphiopedilum x hermannii, Paphiopedilum henryanum va Paphiopedilum helenae.
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Cap mdi nhan doan gen ITS, trnH-psbA véi cac thdng s chi tiét nhu bang 1.
Bang 1. Thong tin cac cap moi sir dung trong nghién cizu

Kich thwoc  Tai ligu

Tén moi Trinh tu moi dr kién tham khao
F.5-GTTATGCATGAACGTAATTGCTC-3’
traH-psbA R.5’-CGCGCATGGTGGATTCACAATCC-3’ 600 [10]
T F.5’-ACGAATTCATGGTCCGGTGAAGTGTTCG-3 %00 [10]

R,5’-TAGAATTCCCCGGTTCGCTCGCCGTTAC-3

2.2. Phwong phdp
2.2.1. Khdo sdt cdc ddc diém hinh thai cia lan Hai nghién cizu

Dic diém hinh thai cua bén loai lan Hai duoc quan sét tryc tiép, cac thong s6 vé kich thudc
than, 14, hoa... dugc do bang cac loai thuéc day, thudc [(e;p. Cac dac diem chi tiét nhé dugc quan
sat qua kinh IUp. Tat ca duoc ghi chép lai va so sanh d6i chiéu vai cac tai liéu phan loai lan Hai
[1], [12].

2.2.2. Phuong phap sinh hoc phan tu

Tién hanh tach chiét DNA tong s6 ciia bon loai lan Hai nghién ctu bang phuong phap c6 sir
dung CTAB [13]. Tién hanh phan ung PCR nhan cac gen quan tdm véi thanh phan phan tng va
chu Ki nhiét twong rng trong bang 2 va bang 3.

Bang 2. Thanh phan phan #ng PCR nhan gen quan tam

Barcode locus

Components trnH-psbA ITS
PCR Master Mix (2X) 12,5 pL (x1) 12,5 pL (x1)
MJdi xubi/mdi nguoc 1 pL (10 puM) 1 pL (10 pMm)
Nudc deion khir tring 4,5 4,5
Ham lugng DNA (50 pg/pl) 1L 1L

Bang 3. Chu ki nhiét phan #ng PCR nhan gen quan tam
Barcode locus
trnH-psbA ITS

Bién tinh cuc bo 94°C trong 5 phut 94°C trong 5 phut
Bién tinh chu ki 94°C trong 45 giay 94°C trong 45 giay
Bit cap mdi 52°C trong 30 giay 52°C trong 30 giay
Kéo dai chudi 72°C trong 50 giay 72°C trong 40 giay
Két thiic phan tang 72°C trong 7 phat 72°C trong 7 phat

Str dung may ABI PRISM 3100 Avant Genetic Analyzer dé xac dinh trinh ty nucleotide. Cac
trinh ty nghién ctru dugc Blast trong NCBI. Cay phan loai dya trén cac trinh tu gen chi thi dugc
dung bang phan mém MegaX.

3. Két qua nghién ciru va thao luan
3.1. Dic diém thuc vit hoc cia cac mdu lan Hai nghién citu

Quan st truc tiép cac mau lan Hai nghién ctu, md ta cac dic diém thuc vat hoc (than 14, ré,
hoa...) va trinh bay theo bang 4.

Bang 4. Ddc diém thuc vdt hoc cia cac mau lan Hai nghién ciu

Pic diém Hai Hecman Hai Cocci Hai Henry Hai Helen
Thén
Chiéu cao 2-3cm 3-5cm 5-7cm 2-3cm

Picdiémsipxépla  Xép2hanglongléo  Xép 2 hang long léo  Xép 2 hang long léo  Xép 2 hang long léo
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Pic diém Hai Hecman Hai Cocci Hai Henry Hai Helen
La

S6 la trén cay 4-61a 4-61a 4-61a 4-61a
Hinh dang dau 1a

Hinh dang 14 L& daihep cimg, vuon L& dai hep mém, ra L& dai hep mém

Chiéu dai 1a 7-10cm 10-15cm 10-17 cm 4-5cm
Chiéu rong la 0,5-1cm 1-12cm 22-16cm 1-1,2cm

Hinh thai vién 14

Vién thing, cung
va sac

Vién thang, mém

Vién thang, cung
va sac

Mau sic mat Xanh luc ddm Xanh lyc dam Xanh luc ¢am, vién  Xanh luc dam
trén 14 la hoi vang

Mau sic mat Xanh luc nhat c6 Xanh luc nhat c6 Xanh luc nhat c6 Xanh luc nhat
dudi 14 dém tim & gbc dém tim & géc dém tim & géc

Hoa

Chiéu dai phat
hoa )
L4 bac

Hinh dang va
kich thudc
La dai trén

La dai dudi

Cénh hoa

10-12cm

3,51 cm hinh miti
mac hoi bau

7,5%6 cm, Gp Vé
phia truéc

Kich thuéc 3,5%3
cm, hinh tron vai
dinh cuon lai va
nhon hin 1én. Vién
lwon séng, vién ¢
mau xanh  ndn
chudi rong khoang
1 cm, phia gitra
mau nau tim

Kich thuéc 2,5%x1,5
cm, hinh elip voi
dau nhon, mau
xanh nén chubi hoi
vang, hai song gan
mau phét nau

Kich thuéc 4x1,0
cm, hinh thuén dai
mép lugn song rd,
mau nau tim hoi
pha xanh c6 céac
duong gan dam

Kich thudc 4,5%2,2
cm, mau tim hoi
pha vang nhat, hai
thiy bén nhon va
vénh Ién, vién

15-20cm

2,51 c¢m hinh mui
méc hoi bau

75x6 cm Op vé
phia truéc

Kich thudc 4,7x3,5
cm, hinh tron hoi
quat véi dinh cudn
lai va nhon hin Ién,
cuéng dai vénh ra
phia sau, vién trang
rong khoang 1 cm,
phia gitta mau nau
tim

Kich thudc 3,5%2,5
cm, hinh elip véi
dau nhon, cuéng
rong, vién 1a dai
lugn séng nhe va
vénh ra sau, mau
xanh nén chubi hoi
vang, hai séng gan
mo hoi 16m xubng

Kich thuéc 4x1,0
cm, hinh thuén dai
mép lugn séng rd,
mau nau vang co
cac duong gan

Kich thudéc 4,5%x3
cm, mau vang nhat
phia dudi pha nau
tim phia trén, hai
thuy bén nhon va

10-12cm

5,5%x7 cm

Kich thuéc 3,5%3,5
cm, hinh béan céu,
dau hoi nhon va
gitra lung cong lali,
sébng gan ndi o,

mau vang nhat,
mit trudc cd nhiéu
dém nau to

Kich thudc 2,7x1,6

cm, mat  trong
nhan, mat ngoai
nhiéu 16ng, mép

nhiéu 16ng min, c6
mau tuong ty 1a dai
trén nhung it cham
hon

Kich thuéc 3,6%1,6
cm, hinh & van hep,
ddu canh hoa hoi
tron mép lugn song
rd, mat truéC mau
nau hong dam, voi
vién kem. Phan
chdn c¢6 nhiing
chAim mau nau do,
mat sau mau vang
chiém wu thé

Kich thugc 4,2x2
cm, ¢6 mau hong
dam véi mot vanh
tron quanh mép
mau nau vang, hai

5-7cm

4x5cm

Kich thudc 2,2x2
cm, hinh tron hoi
thudn, vién canh
dai hoi vénh ra sau,
mat trudc mau vang
c6 vién tring nho,
phia gbc mang tia
mau nau tim, mat
sau vang dam hon,
sdng gan ndi ro
Kich thuéc khoang
1,8x1,5 cm, ¢6 hinh
tron hoi nhon, mat
trong c6 mau vang
xanh, mat ngoai
xanh nhat hoi vang.
Ca mat trudéc va
mat sau khéng ro
duong gan

Kich thuoc
2,7x0,8 cm hinh
thudn dai khéng co
16ng, mau vang cé
cac gan chim mau
tim ndu chay song
song

M61  dai, tron
bong, gom céc
mang vang nhat
xen tim nhat, hinh
tron hoi elip, kich
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Pic diém

Hai Hecman

Hai Cocci

Hai Henry

Hai Helen

Staminode

Bao phan va

noan

vang, thuy gilra
I6m xuong

Kich thuéc 0,7x0,7
cm hinh tron hoi
khuyét ¢ day, mau
vang nhii, cudng
mau vang dam
mang cac long rat
Ngan mau nau tim
Bao phan hinh cau,
mau vang dam kich
thuéc khoang 1
mm. Nodn hinh
tron  mau  tring
béng, kich thudc
5x5 mm.

Hinh 1. Hinh dnh dac diém hinh thai bon loai lan hai nghién citu

vénh 1én c6 vién
thiy cuon lai, vién
vang, thuy gitra I16m
xuéng

Kich thuéc 1,7x1
cm hinh tron hoi
khuyét ¢ day, mau
vang nhii, cudng
hoi dai mau vang
mang cac long rat
ngan mau nau tim

Bao phan hinh cau,
mau vang dam kich
thuéc khoang 1
mm. Nodn hinh tron
mau tring bong,
kich thudc 77 mm

thiy bén nhon va
vénh lén co vién
thay cuon lai, vién
vang, thuy gita
I6m xudng
Staminode hinh
tim nguoc hoi bau,
kich thugc 1,5%0,7
cm, mau vang nhat
bong, cudng hoi
dai

Bao phan hinh cu,
mau vang dam
kich thuéc khoang
1 mm. Noan hinh
dai dai mau tring
bong, kich thudc
7x3 mm

thudc 3x2 cm

Kich thusc 1x0,7

cm  hinh  tim,
cubng hoi dai, mau
xanh cém nhat,
bong

Bao phin mau nau
hinh  cau  voi
duong kinh tam
0,5 mm. Noan cé
hinh  trdon, kich

thuéc 3x3  mm,
mau trang béng

Al-A4. Hinh anh cay, hoa va la cua hai Cocci; B1-B4. Hinh anh cay, hoa va la cua hai Hecman;
C1-C4. Hinh anh cay, hoa va la cua hai Henry; C1-C4. Hinh anh cay, hoa va la cua hai Helen.

Két qua phan tich hinh thai (bang 4 va hinh 1) cho thy, nhitng loai Hai nghién ciu thudc
nhom 14 nho xanh quanh nim khéng rung 14 theo mua, 14 c6 mau xanh dong nhat khdng co
dém/kham. Kich thudc 14 cua 4 loai nghién ciu gan twong ty nhau, sai khac khong dang ké, déu
thuoc nhém c6 14 nho va dai, mat trén mau xanh luc dam, mat dudi mau xanh nhat. Ching cé thé
khéc nhau khéng nhiéu vé kich thudc va d6 cing cua la (bang 4). Theo nghién ciu phén loai dya
vao hinh thai cua Vit Huyén Trang va cs (2019) [12] thi 4 loai nghién ctru thugc nhém 2 va 2A.
T4c gia di chia lan Hai Viét Nam thanh 2 nhém chinh dya vao dic diém van 14; trong d6, nhirng
loai ¢6 van thugc nhém 1, nhiing loai khéng van thugc nhém 2. Trong nhém 2 con chia ra mot s6
loai thugc nhom 2A va 2B, trong d6 Paphiopedilum helenae va Paphiopedilum henryanum thu¢c
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nhom 2, Paphiopedilum coccineum thuoc nhém 2A, tac gia khéng phan nhém Paphiopedilum x
hermannii.

3.2. Phan logi lan Hai nghién ciru bang chi thi phan ti

Céc doan trinh tu gen duoc khuéch dai tir DNA tong s6 bang phan tmg PCR véi cap moi dac
hiéu. San pham PCR dugc tinh sach va sir dung dé xac dinh trinh tu nucleotide truc tiép.

St dung BLAST trén NCBI dé so sanh céc trinh tu trnH-psbA va ITS cua bdn mau nghién ciu,
xéc dinh va thu thap cac loai ¢ trinh ty tuong dong gan dé phan tich (bang 5). Phén tich d¢ tuong
ddng di truyén va lap cay phan loai bang phin mém MegaX dua trén két qua so sénh trinh tu
nucleotide. Sir dung phuong phap Maximum Likelihood va mé hinh Tamura-Nei dé phan tich
tién hoa va dua ra lich sir tién hoa [14]. Cay phan loai duoc lya chon trinh bay dua trén hé sb
likelihood I6n nhat (-1102,40).

Bang 5. CAc trinh ti gen si dung dé phan tich quan hé di truyén

STT Loai Paphiopedilum M43 s6 truy cap trnH-psbA M4 s truy cap ITS
trong GenBank trong GenBank

Section Paphiopedilum - Subgenus Paphiopedilum

1 Paphiopedilum barbigerum MN153814.1 AY643442.1

2 Paphiopedilum hirsutissimum MN153815.1 KX931031.1

3 Paphiopedilum tranlienianum MW794129.1 KX931033.1

4 Paphiopedilum helenae NC064145.1 -

5. Paphiopedilum cocineum - MK472811.1

Section Emersonianum - Subgenus Pavisepalum

6. Paphiopedilum emersonii NC_053544.1 MH550876.1

7. Paphiopedilum hangianum EF156024.1 MH550873.1

Section Pavisepalum - Subgenus Pavisepalum

8. Paphiopedilum micranthum NC_045278.1 GU993849.1

9. Paphiopedilum malipoense JF796885.1 AJ564357.1

10. Paphiopedilum viethamense EF156073.1 MH550871.1

Phén tich d twong d6ng trinh tu nucleotide cua cac chi thi nhan thay, trinh tu nucleotide cua
4 mau lan Hai nghién ctru c6 do tuong dong cao vai nhau va véi céc loai ciing nhém [11]. Nhiing
loai c6 do twong ddng cao bao gdm Paphiopedilum tranlienianum, Paphiopedilum barbigerum
va Paphiopedilum hirsutissimum (thuoc section Paphiopedilum, bugenus Paphiopedilum [1]).
Piéu nay phl hop véi thuc té phan loai hinh thai, trong d6 Hai Hecman (Paphiopedilum x
hermannii) dwoc cho 1a con lai giira cay bé 1a Hal Vé Nir (Paphiopedilum hirsutissimum) va cay
Hai Helen (Paphiopedilum helenae) me, mot s6 quan diém cho rang cdy me ciing ¢6 the la
Paphiopedilum barbigerum. TQy ting chi thi ma hé sé sai khac c6 su thay ddi, trong d6 hé sb sai
khéc cao nhit |a giita hai loai Hecman va Henry & ca hai chi thi nghién ciru (0,113 dbi véi chi thi
ITS va 0,015 d6i véi chi thi trnH-psbA), hé sé sai khac thdp nhat tir 0,000 - 0,006 khi so Hai
Henry vai Hai Helen va Hai Cocci ¢ 2 chi thi nghién ciu, trong d6 ITS cho hé s sai khéac cao
hon trnH-psbA (bang 6).

Phan tich cay phan loai dugc xay dung dua trén cac trinh tu nucleotide (hinh 2A,B) nhan thay,
ca hai chi thi déu c6 su phan loai kha tdt, cac loai déu duoc phan loai theo nhom ding véi phan
loai hinh thai. Cay phan loai ¢ hai nhém chinh, mét nhanh bao gom 4 loai nghién ctu va céc
loai thugc section Paphiopedilum, subgenus Paphiopedilum; nhanh con lai la cac loai thuoc
Subgenus Pavisepalum. Cac phan nhanh nho hon ciing thé hién nhitng phan nhém nhé hon trong
phén loai hinh thai nhu Paphiopedilum emersonii va Paphiopedilum hangianum thugc Section
Emersonianum - Subgenus Pavisepalum nam cing nhéanh (hinh 2A).
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Bang 6. Hé so sai khac giira cac loai Paphiopedilum nghién cizu va trén GenBank dya trinh ti ITS va trnH-psbA

1 2 3 4 5 6 7 8 9 10 11 12
1 ITS_Henry
2 ITS Helen 0.0000
3 ITS_Hecman 0.0113  0.0113
4 ITS_Cocci 0.0056  0.0056 0.0056
5 MK472811.1 Paphiopedilum coccineum 0.0113 0.0113 0.0028 0.0056
6  MH550876.1_Paphiopedilum emersonii 0.0709 0.0709 0.0678 0.0709 0.0647
7  MH550873.1_Paphiopedilum hangianum 0.0556 0.0556 0.0525 0.0556 0.0495 0.0142
8  MH550871.1_Paphiopedilum viethamense 0.0712 0.0712 0.0680 0.0712 0.0649 0.0683 0.053
9  KX931039.1_Paphiopedilum micranthum 0.0587 0.0587 0.0556 0.0587 0.0526 0.0347 0.020 0.044
9  KX931033.1_Paphiopedilum tranlienianum 0.0056 0.0056 0.0085 0.0113 0.0056 0.0647 0.049 0.065 0.053
10 KX931031.1_Paphiopedilum hirsutissimum 0.0584 0.0584 0.0553 0.0584 0.0523 0.0958 0.080 0.103 0.090 0.052
11 AY643442.1 Paphiopedilum barbigerum 0.0056 0.0056 0.0085 0.0113 0.0056 0.0647 0.049 0.065 0.053 0.000 0.052
12 AJ564357.1_Paphiopedilum malipoense 0.0257  0.0257 0.0228 0.0257 0.0199 0.0678 0.052 0.068 0.056 0.020 0.052 0.020
1  trnH-psbA_Henry
2 trnH-psbA_Helen 0.006
3 trnH-psbA_Hecman 0.015 0.011
4 trnH-psbA_Cocci 0.006 0.002 0.009
5 NC_064145.1_Paphiopedilum helenae 0.009 0.009 0.019 0.009
6  NC_053544.1 Paphiopedilum emersonii 0.034 0.034 0.046 0.036 0.033
7 NC_045278.1_Paphiopedilum micranthum 0.031 0.031 0.042 0.033 0.029 0.004
8  MW?794130.1_Paphiopedilum hirsutissimum 0.011 0.011 0.023 0.013 0.009 0.027 0.023
9  MW?794129.1_Paphiopedilum tranlienianum  0.007 0.008 0.019 0.009 0.006 0.027 0.023 0.004
9  MN153814.1 Paphiopedilum barbigerum 0.007 0.008 0.019 0.009 0.006 0.027 0.023 0.004 0.000
10 JF796885.1_Paphiopedilum malipoense 0.031 0.031 0.042 0.033 0.029 0.004 0.000 0.023 0.023 0.023
11 EF156073.1_Paphiopedilum vietnamense 0.027 0.027 0.038 0.029 0.025 0.013 0.009 0.019 0.019 0.019 0.009
12 EF156024.1 Paphiopedilum hangianum 0.032 0.033 0.044 0.034 0.031 0.006 0.002 0.025 0.025 0.025 0.002 0.011
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55 MK472811.1 Paphiopedilum coccineum
41 L ITS Hecman

KX931033.1 Paphiopedilum tranlienianum
84— AY643442.1 Paphiopedilum barbigerum

ITS Cocci
99
76 ITS Helen

AJ564357.1 Paphiopedilum malipoense
KX931031.1 Paphiopedilum hirsutissimum
MH550871.1 Paphiopedilum viethamense

ﬁ KX931039.1 Paphiopedilum micranthum
a8 { MH550876.1 Paphiopedilum emersonii
77 MH550873.1 Paphiopedilum hangianum

A

100 MW?794129.1 Paphiopedilum tranlienianum
59 L MN153814.1 Paphiopedilum barbigerum
56 MW794130.1 Paphiopedilum hirsutissimum
61 NC 064145.1 Paphiopedilum helenae
N B TrnH-psbA Henry
57 { trnH-psbA Helen
82 trnH-psbA Cocci
trnH-psbA Hecman
[ EF156073.1 Paphiopedilum vietnamense

92

p= NC 053544.1 Paphiopedilum emersonii
ﬁ EF156024.1 Paphiopedilum hangianum
78 { NC 045278.1 Paphiopedilum micranthum
63 JF796885.1 Paphiopedilum malipoense
B

Hinh 2. Cay phan logi xay dung dua trén trinh tz ITS (A) va trnH-psbA (B) cua cac loai nghién cizu va cac trinh
tw trén GenBank

DAi véi chi lan Hai, nghién ctiu phan loai cac loai dua vao mé vach lan dau dugc tién hanh béi nhom
tac gia Parveen va cong su (2012). TAc gia da thuc hién nhan dién tam loai Paphiopedilum An Dd, bing
nam chi thi rpoB, rpoC1, rbcl, matK va ITS. Két qua cho thdy, matK véi gia tri phan ky giira cac loai
trung binh 1a 0,9% mang lai d6 phén giai loai 100% cac loai dugc nhan dang, trong khi ITS chi dat
50%; do d6 cong bd di khuyén céo sir dung matK lam ma vach dé phan biét loai Paphiopedilum [15].
Tuy nhién, céc nghién ctru v& sau véi sb lugng mau day dic hon di cho két qua khac. Guo va cong su
(2016) [16] da st dung bo dix liéu trinh tu nhiéu gen cua Paphiopedilum dé phan tich gi6i han cua cac
ma vach DNA. Tong sé 107 mau dai dién cho 77 loai Paphiopedilum di dugc sir dung dé kiém tra do
phan giai cia cdc ma vach, 22 lodi trong s6 d6 duoc dai dién boi hai hodc nhidu ca thé va cac gidng
dugc coi 1a miu trong cling mot lodi. Nhiing dir lieu niay di dwoc bd sung tr GenBank
(http://www.ncbi.nlm.nih.gov/genbank/), tong cong c6 359 trinh tu ITS, 116 trinh tu matK, 60 trinh tu
ycfl va 44 trinh tu rbcl da duoc tai xudng tir GenBank. Nghién ctru di phan tich dir liéu, danh gia do
phan giai cia tam ving DNA don locus (accD, matK, rbcL, rpoC2, ycfl, trnS-trnfM, atpF-atpH, atpl-
atpH), sau t6 hop hai locus (rbcL + accD, rbcL + matK, ycfl + rpoC2, ycfl + atpF-atpH, rpoC2 + atpF-
atpH, matK + atpFatpH), hai t6 hop ba locus (rbcL + matK + atpF-atpH, trnS-trnfM + atpl-atpH + atpF-
atpH) va tam vang cpDNA két hop. Tom tit vé do phan giai ma vach don va da diém dugc liét ké cho
thdy, ITS 1a ma vach don 1¢ c6 kha ning phan biét cao nhét (52,27%). Khi phéan tich nam ving gen
DNA luc lap c6 ma héa thi rpoC2 c6 do phan giai cao nhat (25,74%), tiép theo la ycfl, matK va accD
(lan luot 1a 22,42%, 15,88% va 14,01%), trong khi rbcL co6 @ phan giai thap nhat (3,77%). Trong ba
ving lién gen thi atpF-atpH c6 d6 phan giai cao nhét (22,42%), tiép theo la atpl-atpH va trnS-trnfM
(19,62% va 13,33%). Trong sé cac t6 hop da locus, ngoai trir hai to hop hai locus, nhitng t6 hop c6 rbcl
c6 do phan giai tuong dbi thép hon (14,14% va 18,86%) va kha ndng phan biét cua cac t6 hop khac la
twong tw nhau, tir 25,74% dén 29,52%. Do phan giai khong téng dang ké khi bd sung do dai trinh tu
phan tich. Trong mot s6 cac nghién ciru khac, tuy han ché hon vé s6 loai ciing nhu ti 1 mau thi nghiém,
nhung ciing cho thay ITS Ia chi thi DNA nhén don 1é phi hop Iam m& vach phan loai Paphiopedilum
[11], [17], [18], trong khi trnH-psbA duoc cho la han ché khi khuéch dai gen dbi véi lan Hai [11].
Nghién ciru caa chang t6i cho rang, hai chi thi ITS va trnH-psbA 1a phi hop khi sir dung dé phan loai
bon loai gan giii trong cung section (trong d6 c6 mot loai lai ty nhién cua nhiing loai trong section do),
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ca hai chi thi déu phu hop theo céc hé thdng phan loai hinh thai trude day. Tuy nhién, d&& nhan dién
riéng 1é timg loai trong nhém loai gan giii d6 thi chua phu hop, trong 4 loai nghién cau, chi c6 loai lai
tu nhién Paphiopedilum x hermannii tach thanh nhanh riéng khi sir dung hai chi thi nay, céac loai con lai
déu duoc phan thanh cuing nhém, khong nhan dién duoc.

4. Két luan

Nghién ciru d& phan tich mo ta duoc hinh thai thuc vat cua 4 loai lan Hai c6 quan hé gan giii, bang
mo ta chi tiét dac diém hinh thai c6 thé st dung dé nhan dién cac loai nay.

ITS va trnH-psbA 1a chi thi phi hgp dé nghién ctru phan loai lan Hai, tuy nhién khdng pht hop trong
phan biét 3 loai c6 quan hé gan giii 1a Paphiopedilum helenae, Paphiopedilum hennryanum va
Paphiopedilum coccineum.
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