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ABSTRACT

Paphiopedilum helenae, a member of the genus Paphiopedilum, Orchidaceae, is an endangered species. This study
used molecular data with 29 newly sequenced samples of P. helenae in Vietnam to investigate its phylogeny. The
results of molecular data analysis strongly support that Paphiopedilum is a monophyletic group. Four subgenera

were recorded within Paphiopedilum, namely Parvisepalum, Brachypetalum, Megastaminodium
and
KEYWORDS Paphiopedilum. Compared with previous studies, the results of this study
Phylogeny suggest that the population of P. helenae was recorded as monophyletic in the
section Paphiopedilum. The individuals of the species are concentrated in a
Molecular group, especially the individuals of P. helenae in Vietnam are not placed
Paphiopedilum helenae together but are mixed with other individuals of China. These results show
Population that the genetics of Paphiopedilum helenae populations in Vietham and
Vietnam China are highly conservative, and there are genetic variations in this

population; however, these current genetic variations are not significant for
taxonomic arrangement and phylogeny.
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TOM TAT

Paphiopedilum helenae Aver. Ta mét thanh vién thudc chi Lan Hai, ho Phong Lan, Ta Toai dang doi dién
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nguy co tuyét ching. Nghién ciru ndy sir dung dir

liéu phan tor véi 29 trinh ty dugc giai mdi thanh cong ctia Paphiopedilum
helenae & Viét Nam nhdm nghién ctru phat sinh chung loai cua P. helenae.
Két qua phan tich dir liéu phan tir ciia nghién ctru tng hé manh mé ring
Paphiopedilum 1& nhém don phat sinh. Bén phan chi (subgenus) dwoc ghi
nhan bén trong Paphiopedilum lin luot 1a Parvisepalum, Brachypetalum,
Megastaminodium va Paphiopedilum. So véi cac nghién truée day, két qua
ctia nghién ciru ndy goi y ring, quan thé P. helenae dugc ghi nhdn 1a don phét
sinh ndm trong nhom Paphiopedilum. Cac ca thé cua loai nay nim tap trung
thanh mot nhéanh, ddc biét cac ca thé Lan Hai P. helenae cua Viét Nam khong
nam tap trung ma nam lan cung cac ca thé khac cua Trung Quoc Két qua nay
cho thdy, thong tin di truyén cua cac quan thé Paphiopedilum helenae tai
nhidu khu vyc & Viét Nam va Trung Quoc ¢6 tinh bao tha cao va xuat hién
cac blen ddi trong di truyén cua quan the nay. Tuy vay, hién cac bién dj di
truyén ndy chwa c6 y nghia d6i voi sip xép phan loai va phat sinh loai.




Mé dau
Chi Lan Hai — Paphiopedilum Pfitzer thugc phan ho Cypripedioideae trong ho Phong Lan —
Orchidaceae, hién ¢ khoang 109 loai da dwoc ghi nhan, phan bd rong & viing nhiét d6i va can nhiét
d6i Chau A; tir An Po ngang qua Nam Trung Qudc, trai dai xudng phia Nam qua Dong - Nam A,
dén tan New Guinea va quan dao Solomon [1], [2]. Paphiopedilum 13 mot nhom thuc vét c6 hoa
v6i cdu tric rat dic trung 1a canh hoa gitra (m6i hodc canh mdi) hinh tdi sau trong giéng nhu chiée
hai. Ching c6 than dang thao, moc thanh cum hoac rai rac trén dét, da hodc phu sinh; than ré
thuong khong rd rang hodc rat ngin; ré it hodc nhidu, to map c¢6 16ng hodc khong. La thuong
khoang 3-7 chiéc, xép gan thanh 2 hang, thuong gip doc & gbc tao hinh chit V; phién 14 hinh dai,
gan hinh thuén dén e lip (bau duc) hep hoic e lip rong; chop 14 nhon, tii, gan tron hodc hoi 16m;
mép la nguyén, doi khi hoi gon séng; gén chinh Idm mat trén va hoi 16i hodc 16i r& mat dudi, cac
gan thir cAp thuong mo & mit trén va gin nhu ko thiy ¢ mat dudi; mat trén 1a dong nhit c6 mau
xanh I4 cay hodc kham béi cac mang mau xanh 14 cdy sim hay nhat, mit dudi dong nhit xanh luc
nhat hogc thua thot hay day déc cac dbm tim. Hoa don hoic ¢6 vai bong trén cudng ngén hodc dai &
dinh cay; cubng hoa gan dimg hodc hoi cong hinh canh cung, thuong c6 16ng to day va ngin, c6 l4
béc min [1], [3]. Céc loai thuoc Paphiopedilum cé gia tri cao vé dugc liéu va lam canh. Tuy vay,
nhiéu loai Paphiopedilum, trong d6 c6 Paphiopedilum helenae Aver. (Hinh 1) c6 muc d6 bi de doa
tuy€t chung ngay cang gia tang nhanh chong do méi trudng song cua chung bi pha hity hodc suy
giam trdm trong clng v&i nan thu mua va buon ban v&i 0 luqng lon [4]’[5]

4 : v > e
Hinh 1. Hinh thai Paphiopedilhum helenae duroc thu & fur nhién va bdo ton tai Tram da dang sinh hoc M€ Linh
Nhiéu nghién ciru trén cic dbi tugng ciia ho Phong Lan ciing nhu Lan Hai — Paphiopedilum
da duogc tién hanh theo nhiéu hudng khic nhau nhim danh gia mirc do da dang, diac diém va méi
quan hé di truyén. Ho Phong Lan (Orchidaceae) 14 ho thuc vat da dang va bao gdm nhiéu loai
trén thé giéi. Trinh tu gen ITS (Internal Transcribed Spacer) da dugc sir dung nghién ciru trén
190 gidng Phong Lan, bao gom tét ca cac loai va phan 16n dugc nghién ctru trén nhiéu thanh vién




ctia ho Phong Lan (Orchidaceae). Gan déy, nhitng nha nghién ctru thuc vat da tip trung vao cac
diéu tra vé su phat sinh loai & nhiéu bac phan loai, va cac loai thudc ho Phong Lan (Orchidaceae)
cling nhu chi Paphiopedilum da duoc quan tdm nghién ctru [6].

Chochai va cong su [7] tién hanh nghién ctu diéu tra mbi quan hé phat sinh loai cta chi
Paphiopedilum dya trén dir liéu phén tir tir trinh tw ITS va cac gen luc lap. Két qua nghién ctru
chi ra rang Paphiopedilum la nhém don phat sinh v6i 3 phan chi Parvisepalum, Brachypetalum
va Paphiopedilum. Mot ban dd vé kich thude bo gen va so lugng nhidm séc thé dugc cung cip,
trong d6 thé hién rang, s6 lugng nhiém sic thé ciia cac loai 1a khong co sy bién dbi véi 2n = 26.
Gorniak va cong su [8] di tién hanh nghién ctru vi tri phan loai cua Paphiopedilum canhii
(Cypripedioideae; Orchidaceae) dira trén dit liéu vé té bao va phan tir hoc. Két qua cua nghién ctru
chi ra rang, P. canhii 13 mot loai dwoc md ta tir naim 2010 nhung d3 gay ra nhiéu tranh céi giira cac
nha thyc vat hoc do sy khac biét hinh thai khong r6 rang cia nd so voi cac loai khac, tuy nhién két
qua phét sinh loai chi ra rang loai nay la mét nhanh phat sinh doc lap trong Paphiopedilum va viéc
md ta loai ndy 14 loai méi ndm 2010 14 chinh x4c. Hon nita, dua vao két qua nay da dé xut viéc
phuc hdi phan chi Megastaminodium véi mot loai duy nhat Ia P. canhii [8]. Tuy vay, vi tri phét sinh
cua phan chi nay trong mot s6 dir lidu trinh ty gene don 1a chua chic chin. Lee va cong su [9]
nghién clru sap xep va vi tri phat sinh cua loai Lan Hai Paphiopedilum rungsuriyanum dya trén
dir liéu tr hinh thai, té bao va phan tir. Nghién ctru chi ra rang P. rungsurlyanum ¢6 s6 lugng
nhiém sic thé 1a 2n = 26. Két qua nghién ctru phat sinh loai thé hién rang P. rungsuriyanum la
thanh vién ctia phan chi Paphiopedilum va 1a mdt chi em cua nhém (section) Paphiopedilum.
Tsai va cong su [10] tién hanh mot nghién ctru phat sinh loai va lich st tién hoa cua chi
Paphiopedilum dua trén dir liéu gen nhan va gen luc lap. Nghién ctru sur dung dit liéu phén tir cia
78 loai voi 04 chi thi bao gdm ITS, trnL intron, trnL-trnF spacer, atpB-rbcL spacer. Két qua cua
nghién ctru thé hién ring Paphiopedilum 1a chi don phat sinh va bao gdm 3 phén chi
Parvisepalum, Brachypetalum va Paphiopedilum. Phan tich lich su tién hoéa chi ra rang,
Paphiopedilum ¢6 ngudn goc tir nam Trung Quoc va Pong Nam A va sau d6 phat tan dén cac
quén dao trong khu vuc Déng Nam A. Vit Huyén Trang va cong su [11] tién hanh nghién ciru da
dang va dinh danh mot s loai Paphiopedilum sir dung 08 gen. Két qua cua nghién ctru da xéac
dinh dugc vi tri phat sinh cta 17 loai Paphiopedilum Viét Nam, tuy nhién mdt so loai khac chua
¢6 vi tri phat sinh rd rang. Nghién ctru ciing chi ra rang ITS 1 trinh ty c6 ¥ nghia rét 16n trong
viéc xac dinh phat sinh ciia Paphiopedilum. Nguyén Thi Hai Yén va cong su [12] nghién ctru kha
nang dinh danh loai Lan Hai Paphiopedilum helenae bang chi thi phan tir va mot sO déc diém
hinh thai. Két qua ctia nghién ctru chi ra rang, cac trinh tu trnH-psbA va ITS c6 tiém ning trong
dinh danh céc loai Lan Hai, cac trinh tu n6i trén cung cap nhiéu thong tin va hitu ich cho nghién
ctru phat sinh chiing loai cua Lan Hai.

Nham tirmg budc tién téi bao ton da dang cic loai Lan Hai ty nhién ¢ Viét Nam noi chung va
dic biét cac loai Hai co gia tri thwong mai cao & mién Bac nhu Paphiopedilum helenae thi viéc
thu thap cac thong tin vé dir lidu di truyén, xac dinh vi tri va mbi quan hé phat sinh cua P.
helenae 1a rt can thiét. Do d6, nghién ciru ndy tap trung vao (1) thu thap dit liéu phan tir cia mot
s6 gene va phat sinh loai ciia Paphiopedilum helenae v&i nhimg loai gan giii bang dir liéu phan
tir; (2) xac dinh mdi quan hé phat sinh loai cua Paphiopedilum helenae ¢ Viét Nam.

1. Vit liéu va phwong phap nghién ciru
1.1. Vit li¢u, tach chiét DNA, PCR, gidi trinh fir gen

Nghién ciru nay str dung 99 mau nghién ciru bao gom 80 loai ctia Paphiopedilum, trong d6 c6
12 ca thé cia P. helenae dugc thu tai Viét Nam trong nghién ciu nay. 04 loai thudc
Phragmipedium dugc sir dung lam ddi chirg. 08 gene bao gom 06 gen luc lap atpB-rbcL spacer,
matK, psaA-ycf3ex3, trnF-ndhJ, trnL intron, va trnL-F spacer) va 02 trinh ty nhan (ITS va ycfl)
dugc st dung dé xay dung khéi dir liéu phan tir trong nghién ciru nay.




Téng cdng c6 549 trinh ty dugc st dung, thong tin chi tiét cac trinh tu duoc trinh bay chi tiét
tai Bang S1 (xem tai dia chi:
https://docs.google.com/document/d/IwBBuConwYYHFAa7hDz6XJCQ_nUjOfTJa/edit?usp=sh
aring&ouid=100007090073393019065&rtpof=true&sd=true).

DNA tong s cua cac ca thé P. helenae dugc str dung trong nghién ctru nay duogc tach chiét tir
cac miu 14 kho dugc bao quan bang silica gel st dung b6 kit tach chiét DNA tong s6 Plant
Genomic DNA Kit (iNtRON Biotechnology, Han Quoc) Phan tmg khuéch dai PCR cho 08 trinh
tu DNA duoc tién hanh theo diéu kién va sir dung mdi theo nghién ciru cua Tsai va cong su [10].

Phan tng khuéch dai PCR sir dung MasterMix cua cong ty MCLAB (South San Francisco,
California, USA). Chuong trinh chay PCR dugc cai dat nhu sau: 95 °C trong 5 phut, 35 chu ky
cho 95 °C trong 30 gidy, 50 °C trong 40 gidy, 72 °C trong 1 phit 30 gidy, va cudi cing kéo dai
trong thoi gian 10 phat & 72 °C, sau d6 bao quan luu ¢ 5 °C.

Céc san phdm PCR duogc kiém tra trén gel agarose 1,0%. Cac san pham PCR duoc tinh sach
béng bd phuc hdi tinh sach doan DNA da chuc nang BioMed va sau do tién hanh giai trinh ty st
dung cac doan mdi trong phan tmg PCR cho ting gene twong tng. Giai trinh tu hai chiéu dugc
hoan thanh bang may giai trinh tw DNA ABI 3730 (Applied Biosystems, Carlsbad, California,
Hoa Ky). Viéc uéc tinh chat luong va lp rap cho cac trinh tw méi tao dwoc thuc hién bang
Geneious 8.0.5 [13]. Cac trinh tir cudi cing dugc cin chinh st dung MUSCLE 3.8.31 va sau d6
dugc diéu chinh trong Geneious [13].

1.2. Phén tich phét sinh chiing loai

Nghién ctru nay str dung hai phuwong phap maximum likelihood (ML) va Bayesian inference
(BI) dé thyc hién cac phan tich phat sinh loai ciia Paphiopedilum. Phuong phap ML duoc tién
hanh st dung phin mém RAXML 8.2.12 [14] bang cach sit dung mé hinh chay GTRH+G duoc
dé xuit boi jModeltest 2.1.6 [15] cho mdi ving DNA don 1¢ va khéi dir liéu két hop ap dung
1.000 thé hé bootstrap. Phan tich BI duogc tién hanh bang cich st dung phan mém MrBayses
3.2.6 [16] va chay trén CIPRES [17] bang cach st dung md hinh chay twong tw v6i phuong phap
ML va cling duoc dé xuit boi jModeltest 2.1.6. Thuat toan MCMC cta BI duoc chay trong 10
triéu thé hé voi bon chudi Markov chain Monte Carlo (MCMC) va cac cay phat sinh dugc lay
mAiu sau mdi 1000 thé hé. Pé kiém tra kich thudc mau hiéu qua (ESS) cua tat ca cac tham s6 ¢
lién quan (>200), chung toi da str dung Tracer v.1.6 [18]. V&i 25% thé hé lay miu dau tién (2500
cy) bi loai bo, mot cay phat sinh ti wu nhat va chi s6 ung ho (PP) s& duoc thu trong nhém 75%
cac cay con lai, va Kkét qué cua phan tich duoc doc béng Figtree v1.4.0.

2. Két qua va thao luin
2.1. Két qua phan tich dir liéu phan ar

Nghién ctru nay da giai thanh cong 29 trinh ty mdi cua cac ca thé Paphiopedilum helenae &
Viét Nam, tat ca cac trinh ty m&i déu dugc kiém tra thong qua cong cu BLAST va duogc sir dung
trong phan tich vé phat sinh loai. Céc trinh ty méi déu duoc cong b trén NCBI véi mi sd duoc
trinh bay tai Bang S1.

Chiéu dai cac khdi dir liéu don 1¢ atpB-rbcL spacer, matK, psaA-ycf3ex3, trnF-ndhJ, trnL
intron, va trnL-F spacer, ITS va ycfl lan luot 1a 609, 1167, 842, 734, 627, 431, 823, 1646 pbs.
Khéi dir liéu két hop bao gdm 6879 pbs cho tat ca cic mau nghién ciru va dbi ching. Khoi dir
lidu két hop chi bao gdm 643 vi tri nucleotide co thé thay doi chiém khoang 9,34%. Manzanilla
va cong su [19] va Lé Chi Toan [20] cho rang ty 1& cac vi tri co thé bién doi 1a ty 1é nghich véi
mdi quan hé phan tir. Do d6 véi ty 16 khoang 9,34% ciia cac nucleotide c6 thé thay doi trong khoi
dir liéu két hop cho phan tich phat sinh thé hién quan hé chit ché giira cac loai cua
Paphiopedilum.



https://docs.google.com/document/d/1wBBuConwYYHFAa7hDz6XJCQ_nUjOfTJa/edit?usp=sharing&ouid=100007090073393019065&rtpof=true&sd=true
https://docs.google.com/document/d/1wBBuConwYYHFAa7hDz6XJCQ_nUjOfTJa/edit?usp=sharing&ouid=100007090073393019065&rtpof=true&sd=true

2.2. Két qua phan tich méi quan hé phét sinh chiing logi

Két qua phan tich mdi quan hé phat sinh loai cua Paphlopedllum dua trén dir liéu két hop cla
phuong phap ML va Bl 1a twong dong nhau, mét s6 vi tri co sy phat sinh khac biét, tuy vay chi sé
tng hd cho cac vi tri nay 1a rat thip va khong tin cdy. Do d6, quan hé phat sinh loai cua
Paphiopedilum dugc két hop va trinh bay trén cay phat sinh loai ciia phwong phap ML véi chi s6
tng ho tir ca hai phuong phap & trén cac nhanh phat sinh va dugc thé hién tom tit trong Hinh 2
va chi tiét trong Hinh 3.

Section Paphiopedilum

Subgenus Paphiopedilum

Section

Section

Corvop

Section

Subgenus Megastaminodium

Subgenus Brachypetalum

Subgenus Parvisepalum

Aida AA

Outgroups

Hinh 2. So d@o khai quat phat sinh loai cia chi Paphiopedilum disa trén cay ML
tie khoi dit liéu ket hop cua 8 ving DNA

Két qua phan tich dir liéu phan tir cia ching toi hd trg manh mé rang Paphiopedilum Ia nhém don
phét sinh (Hinh 2 va Hinh 3). Bén phan chi (subgenus) dwgc ghi nhan bén trong Paphiopedilum lan
lugt 1a Parvisepalum, Brachypetalum, Megastaminodium va Paphiopedilum, trong d6 phan chi
Megastaminodium dugc phuc hdi bai nghién ctru ciia Gorniak va cong su [8] va chi duoc trinh bay
khéi quét boi nghién ctru ctia Vii Huyén Trang va cong su [11] va nghién ciru nay.

Phan chi Parvisepalum duoc ghi nhan 12 nhdm dugc hinh thanh sém nhat, két qua nay Ia twong
ddng voi cac nghién ctru trude day nhu Chochai va cong su [7], Gorniak va cong su [8], Vii Huyén
Trang va cong sy [11]. Phan chi Parvisepalum bao gom cac thanh vién tap trung phin bé & phia
nam Trung Qudc va Viét Nam, cac lodi ciia phan chi nay dugc wdc tinh hinh thanh vao khoang 4,3
triéu nam trudce tai khu vgc nay [10].

Phén chi Brachypetalum la nhom c6 vi tri phat sinh ngay sau phén chi Parvisepalum. Cac loai
thudc Brachypetalum dugc dic trung béi sb hoa tir 1-3 trén mot cum hoa, cc bong hoa c6 mau
trang hodc vang. Phan chi nay 1a mot nhém don phat sinh véi sy hd trg manh mé coa dir ligu




phan tur (Hinh 2). Brachypetalum c6 mét s6 dlem tuong dong vai Parvisepalum vé déc hinh thai
va s lugng nhiém séc thé (déu c6 26 nhidm sic thé), tuy nhién ching c6 su khac biét vé ciu trac
ctia hoa va dic biét 1a viing phan bd, cac loai ciia phan chi nay phan bé rong khap Indochma [7]

100/1.0

99/0.98

76/
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Hinh 3. Cdy phdt sinh lodi cua chi Paphlopedllum theo phan tich maximum likelihood tir bj dit liéu két
hop ciia 08 gen (atpB-rbcL spacer, matK, psaA-ycf3ex3, trnF-ndhJ, trnL intron, va trnL-F spacer, ITS va
ycfl). Chi s6 ung ho ML va PP cua phan tich Bl duoc trinh bay trén cac nhanh. Nhitng diém trong thé hién
chi so ung ho thap hon 50%.

Phan chi Megastaminodium duoc thanh 1ap bai Braem va Gruss [21], dugc phuc hdi va khéng
dinh b&i Gorniak va cong su [8]. Phan chi ndy bao gdbm mdt loai duy nhét dic hiru ¢ Viét Nam la
Paphiopedilum canhii. Tuy nhién, viéc cdng nhan phan chi nay va xac dinh vi tri phat sinh cua no
van con ¢ nhirng van dé chua duogc giai quyét rd rang do su khong thong nhat giita cac hé thong
sap xép phan loai va sy gidi han vé dir liéu nghién ctiru. Két qua nghién ctru cia chung t6i chi ra
rang Paphiopedilum canhii c¢6 vi tri phat sinh doc 1ap nam trong phan chi Paphiopedilum cing vai
nhanh phat sinh ctia cac nhém Cochlopetalum, Coryopedilum, Pardalopetalum. Tuy nhién, vi tri
phat sinh nay cua Paphiopedilum canhii & khdng chac chin véi sw ting hd yéu cua di ligu phan tir.
Két qua nay ciing dugc tim thay trong nghién ctru ciia Gorniak va cong su [8] va Vi Huyen Trang
va cong sy [11]. Tur két qua nay cho thdy rang, can ¢ nhiéu nghién ctru tiép theo véi sy bo sung y
nghia vé& dir liéu phan tir & c6 thé xac dinh duoc chinh xéac vi tri phat sinh cua Paphiopedilum
canhii, tir d6 tra 16i cac van dé con ton tai trong sip xép phan chi Megastaminodium.

Két qua cua ching toi chi ra ring phan chi Paphiopedilum 1a nhom don phat sinh bao gdm
nam nhém va hai nhanh phét sinh chinh doc 1ap véi nhau. Nhanh phét sinh thir nhit bao gdm ba
nhom Cochlopetalum, Coryopedilum, Pardalopetalum cong véi Paphiopedilum canhii. Nhanh
phat sinh con lai bao gdm hai nhom 1a Barbata va Paphiopedilum (Hinh 2). Két qua ciia chung
t6i 1a twong dong véi cac nghién ciru trude day [7], [8], [10], [11].

Quan thé loai Paphiopedilum helenae duoc ghi nhan 1 mét nhanh don phat sinh ndm trong
nhém Paphiopedilum béi dit liéu phan tir. Cac ca thé cia loai nay ném tap trung thanh maot
nhanh, dac biét 12 ca thé Lan Hai P. helenae cua Viét Nam dugc ldy mau trong nghién ctru nay
khong nim tap trung ma nam lan cing cic ci thé khac cua Viét Nam va Trung Qubc.
Paphiopedilum helenae, P. henryanum, P. barbigerum va P. herrmannii duong nhu ¢6 mdi quan
hé di truyén gan giii voi nhau, tuy nhién mdi quan hé nay duge hd trg chu yéu tir dir liéu phan tir,
két qua tuong tu duoc tim thay trong nghién ctru cta Vii Huyén Trang va cong su [11]. Vé dic




diém hinh thai, Paphiopedilum helenae c6 dic diém twong dong voi P. barbigerum, P.
henryanum va P. insigne vé hinh dang ciy va la nhung khac biét d& nhan thay 1a ciu triic va mau
sdc ctia hoa. P. helenae dé dang phan biét voi P. insigne va P. henryanum bdi 14 dai lung hinh
tring nguoc den gan tron, kich thude 1,8-3,5 x 1,5-3 cm, chép ti hodc hoi 16m, mau vang tuoi
sang voi mep tring hodc vang nhat, khéng c6 chAm mau tim hodc nau - tim xen 1an, canh hoa
thang hodc hoi cong, hinh thuén hep hoic hoi c6 dang thia hep, mép nguyén; trong khi d6 1a dai
lung ctia P. insigne c¢6 hinh trimg hodc trimg - gan tron, kich thudc 5-6 x 4-4,5 cm, chdp tu, mau
vang hoi xanh ¢ gitra, xen chi chit cac chdm nhé mau nau - tim va cta loai P. henryanum la hinh
bau duc gan tron dén hinh tring rong, kich thude 3-3,6 x 2,9-3,5 cm, chop tu hodc c6 miii nhon
ngén, mau vang tuoi dén xanh vang nhat v&i nhidu dom nau - tim xen 1an, canh hoa cta ca 2 loai
nay c6 mép gon song [1] [4].

Két qua nay cho thiy, thong tin di truyén cia cic quan thé Paphiopedilum helenae tai nhiéu
khu vuc ¢ Viét Nam va Trung Qudc c6 tinh bao tha cao, va cac bién déi trong di truyén cua cac
quén thé nay chua tao thanh cac bién di co y nghia ddi véi sap xép phén loai va phat sinh loai.

Nguyén Thi Hai Yén va cong su [12] chi ra ring cac loai Paphiopedilum helenae 1 nhiing ca
thé c6 kich thudc nhé va kho dinh loai bang hinh thai dic biét khi chung chua ra hoa. Céc tic gia
cling goi y rang, hai chi thi phan tir trnH-psbA va ITS 1a nhiing gen tiém ning cho dinh loai Lan
Hai Helen. Nghién ctru cua chlng t6i st dung dit liéu phan tir dwoc xay dung tir 8 gen (atpB-rbclL
spacer, matK, psaA-ycf3ex3, trnF-ndhJ, trnL intron, va trnL-F spacer, ITS va ycfl) dong y véi
cac tac gia rang dit liéu phan tir hién tai 13 c6 y nghia ddi v6i nghién ctru phat sinh va dinh loai
Lan Hai Helen, tuy nhién ching téi ciing dé xuét rang viéc 4p dung dit liéu genome dé lam ré mot
s6 vAn dé con ton tai trong nghién ciru vé hé thdng va tién hoa cua Paphiopedilum 1a rat can thiét.

3. Két luan

Nghién ciru di giai thanh cong 29 trinh ty mdi cia 12 mau Lan Hai Helen Paphiopedilum
helenae dai dién cho cic quén thé tai nhidu khu vuc khac nhau cia Viét Nam. Két qua phén tich
dit lidu phan tir ciia nghién ctru ung ho manh mé rang Paphiopedilum 1a nhém don phat sinh. Bén
phan chi (subgenus) dwoc ghi nhdn bén trong Paphiopedilum lan Iuwot 1a Parvisepalum,
Brachypetalum, Megastaminodium va Paphiopedilum. Két qua nghién ctru ndy chi ra rang
Paphiopedilum canhii c¢6 vi tri phat sinh doc 1ap nam trong phan chi Paphiopedilum cing voi
nhanh phat sinh cta cac nhém Cochlopetalum, Coryopedilum, Pardalopetalum. Tuy nhién, vi tri
phat sinh nay cua Paphiopedilum canhii 14 khong chic chan vé6i sy ung ho yéu cua dir lidu phan
tir. Phan chi Paphiopedilum 1a nhom don phét sinh bao gdm nim nhom va hai nhanh phét sinh
chinh doc 1ap v6i nhau. Nhanh phat sinh thtr nhdt bao gdm ba nhém Cochlopetalum,
Coryopedilum, Pardalopetalum cong vdi Paphiopedilum canhii. Nhanh phat sinh con lai bao
gbém hai nhom la Barbata va Paphiopedilum. Quan thé loai Paphiopedilum helenae duoc ghi
nhan 1a mot nhanh don phat sinh ndm trong nhom Paphiopedilum bai dit lidu phan tir. Cac ca thé
ctia loai ndy nam tap trung thanh mot nhanh, dic biét 12 ca thé Lan Hai P. helenae cua Viét Nam
dugc liy miu trong nghién ciru nay khong nim tip trung ma nam lan cung cac ca thé khic cua
Viét Nam va Trung Qudc. Két qua nay cho thdy, thong tin di truyén cua cic quan thé
Paphiopedilum helenae tai nhidu khu vuc ¢ Viét Nam va Trung Qudc co tinh bao thu cao, va cac
bién dbi trong di truyén cua cac quin thé nay chua tao thanh cac bién di c6 ¥ nghia ddi véi sap
xép phan loai va phat sinh loai.

Loi cam on

Nghién ctru nay duoc tai trg boi Bo Khoa hoc va Cong ngh¢ Viét Nam qua nhiém vy khoa
hoc va cong nghé quy gen cap quoc gia ma so NVQG-2021/DT.25.
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