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TOM TAT

Lan Hai Paphiopedilum dic hiru Viét Nam 1a nhom Jan quy hiém, c6 nguy co tuyét ching cao nén can c6
bién phap bao ton. Trong khi da s8 cac cay lan Hai duoc mua ban thuong mai thuong la cay con, céy chua
trirong thanh, cay khong c6 hoa vi thé edn phél c6 phuong phap nhan dién nhanh va chinh x4c. Hién nay
phurong phap ma vach DNA la m¢t phuong phap hiéu qud, duor img dung ngay cang phé bién. Trong
nghién ctru nay dé nhan di¢n cac loai lan Hat da khéo sat 6 ving gene 1a ITS, maK, L, rpoB, moCy, ornH-
psbA trén 23 miu thuoc 8 leai lan Hat dac hiru Viét Nam. Viéc khuéch dat cdc viing trinh tu ITS, maK, trml,
7poB, rpeC1 déu thanh cong vér hiéu sudt tuyét d6i 100%. CAc trinh ty lan Har dac hiu Viét Nam trong
nghién ciru duge dang ki ma s6 trinh ty, déng thor gép phan vao thu vién trinh tu Gen thé gisi. Két qua coa
nghién ciru da dé xuat trinh ty két hop ITS va maK cho tiém nang cao nhdt trong viéc nhan dién 6 loa lan
Hai dac hiru trong nghién cuu, gém P. defenatii, P. hangranum, P. helenae, P. x dalatense, P. gratrixianum,
P, vietnamense. Trinh tu ma vach nay co thé ap dyng dé nhan dién quan thé lan Hai Vigt Nam pbuc vu cho
viée quan ki va bao (4n cac loai lan Hai ¢d gid tri.

Tl khéa: Paphiopedilum, lodi dac hine, nhin dién phin tu, ITS, matK, trnl.

1. 6101 THIEY thy gitp chi ra quan hé ching lodi cua Cymbidium
X R . . R . .. chau A, dac biét ving 1TS2 ¢6 thé duge sir dung nhu
daugvil:ﬁt'c:a::rplavgiu:;;;? ]:1:_1 cay ui :;ngbu;z‘ 12;1 mot ma vach DNA & mdc do cao cho céac loar lan
)]

’ o hi t al, 2012).

Hai. Lan Hai @4c hiru Ja lan chi tén tai va phan bg o COnema €444, 2012)
mot khu vue nhat dinh vi vay duoc ra chuéng vi tinh
quy hiém. Diéu ndy dan dén viéc buon ban trai phép
lam cho lan Ha1 ngay cang gin v6i nguy co tuyét
ching. P& bio ton cin ¢é phuong phap nhan dién
nhanh va chinh xac cay ngay ca trong giai doan

chua c6 hoa.

Treén doi tuong Paphiopedilum, mét nghién ciru
phat sinh chiing loai & mirc d¢ phan tir da duec thuc
hién dira trén viéc thu thap cac dir liéu trinh tg DNA
fir c4e vi tri trong nhan (ving ITS) va trong plastid
(mét phan gen makK, ycfl, cac ving non-coding
psab-ye3ex3 va tmF-ndh] (Chochai et al, 2012).
A N . R Trong nuée, Khuat Hiu Trung va cac cong sy ciing
DNA ngén o, 50 e nhin, o 12 e o tpé 8457 g Binh v vin TS dé han it 610 va
nhur 14 mot chi the dé nhan dién mot nhom ca thé 2,00, d‘g’,‘ b.;'ucua Ch;,P"pOho'gpe ﬁ"";’ viet Nz’f:
dic trung vén da chinh xac & mic nucleotide. Ngay Iﬁ?n“:f:ng Lc“;c vunnggcgldé ll')ié2'n Lh)l'én Cga(;?vﬁ‘:lug I'Ie'S
sau khi khat niém ma vach DNA ra doi, niu cong 2o ich cho vige phan tich phat simh lodi.
trinh trén thé gin da tap trung vao viéc thiét lap bo r ‘e p
dit lieu DNA cho sinh vat ban dia. Nhiéu cong trinh Nhu vay ¢6 nhiéu ving trinh ty duge sir dung
duoc tng dung trén lan Dendrobium dya vio cic  Teén cic ddi twong khic nhau cia hoa lan. Trong
viing trinh tir psbA-traH (Yao ef al, 2009), mafK va nghién clu néy, da sir dung 6 wing trinh ty ITS,
rbcL. (Asahina e al, 2010). Trén nhom dia lan 2K, oL, spoB, poCl, triH-psbA dé phan tich dac
Cymbidium, viing ITS va ITS2 néi lén nhu DNA chi diém trinh tir va nhan 'dlén loai lan Hai dac hau Vit
Nam cang nhu mét s6 cic loai lan Hai Viét Nam lan
can khac.

! Truéng Bat hoe Nguyén Tai Thanh

% Vign Nghién ciru Khoa hoc Tay Nguyén
3 Vién Di buyén Nong nghiép
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2. VAT LIEU VA PHUONG PHAP

2.1. Vat lieu

Hai muoi méu 14 tr cay trudng thanh da c6 hoa,
thugc 8 lozi lan Hai dic hiu Viet Nam gém 2
delenati,  P.  hangianum, P.  helenae, P.
tranlieni; P x dal. P, pgratrixianum, P.
vietnamense, P. x hermannii dugc thu thap tr Vien
Sinh hoc Tay Nguyén va Vien Di truyén Nong
nghié¢p. Trir P, herrmannirva P. vietnamense 14 2 loa
hiém, gan nhur tuyét chiing ngoai thién nhién nén chi
thu duoe 1 mau, cac loai con lai déu thu tr 3 mau tror
lén dé so sanh.

Bang 1. Cac mdi sir dyng trong nghién cin

2.2. Tach DNA tdng s6, khuéch dai va gidi trinh
tu cc viing trinh ty chi thi nhan dién

DNA téng sé dugc tach bing Kit ISOLATE I
Genormic DNA Kit, Cang ty BIOLINE. Hai muoi mau
nghién ctru dugc sir dung dé khuéch dai 6 viing trinh
tu khio sit 1a ITS, maiK, &ol, rpoB, mpoCl, &nH-
psbA. Cac méi khuéch dai trinh ty duoc néu & bang
1. Nhi¢t d6 Tm dé khuéch dai cac vang ITS, mal,
trmL, rpoB, rpeCl, ornH-psbA Van hrot 1a 58°C, 55°C,
63°C, 53°C, 53°C, 53°C.

T;‘;;“hr;g Ten méi Trinh tuméi pfa:é:h“‘l:‘;“’(‘m Trich din
TR AGTCGTAACAAGGTTTC .
IS 2R GTAAGTTICTICTCCTCC 900 (Tsai, 2011)
K |_F%6mo | CCTATCCATCTGGAAATCTTAG o0 Thiet ké méi
RI326-mo GTTCTAGCACAAGAAAGTCG (®ing Van Khii
L oL F GGTAGAGCTACGACTTGATT o0 et al, 2017)
LR | CGGTATTGACATGTAAASTGGGACT
B IF ATGCAACGTCAAGCAGTTCC o0
iR GATCCCAGCATCACAATTCC
L LIF GTGGATACACTTCTTGATAATGG o (Group 2009)
L3R TGAGAAAACATAAGTAAAGGGC
ool psbA | psbA3 T CGCGCATGGTGGTTCACAATCC 900

2.3. Phén tich dft lieu trinh te

Phan mém Finch TV (Geospiza, 2004), duoc sir
dung dé kiém tra d¢ tin cay cac peak tin hiéu. Dir liéu
trinh tir thé duoc kiém tra d6 tin cay va hi¢u chinh
bing cich déi chiéu trinh tu chiéu xubi véi chiéu
nguoc va kiém tra peak tin hiéu tai céc vi tri da hinh
nucleotide trén phan mém Seaview 4.0 (Gouy et al,
2009) va so sdnh véi trinh tu tr co so du lieu
GenBank bing cong cu BLAST.

Phin mém MEGA (Kumar et a/, 2008) duoc si
dung cho viéc tinh toan cac thong s6 dét bién thay
thé nucleotide gém Variation, Pasimony, Singleton
theo mé hinh Kimura 2, thuat toan Maximum
Likelihood véi chi sé boostrap lap lai 1000 lan. Cac
thong sé Monoindel, Insertion, Deletion dugc ght
nhan thil céng.

3. KET QUA VA THAD LUAN

3.1. K&t qua thu mau-c4c lodi lan Hai d4c hiru
Viét Nam

Nghien ciru da thu thap duge 23 miu lan Hai,
thudc 8 loai dic hiu gém 6 lodi nguyén thiy P
delenatii, P. gratridanum, P. hangiamnum, P.
hel P. tranlieni: e va 2 loai
lai P. dalatenseva P. x hermannii.

3.2. K&t qua tach chiét DNA t6ng s6, khuéch dai
va gidi trinh ty c4c ving trinh ty chi thi nhan di¢n

DNA téng s6 cua 23 mau lan duoc sit dyng dé
khuéch dai 6 viing trinh ty cta lan Hai 14 ITS, mak,
trriL, rpeB. rpoCl, trnH-psbA. Trong d6 5 viing trinh
tw ITS, mai, L, rpoB, rpeCl cho két qui khuéch
dai PCR thanh cong trén tat ¢a cac mau nghién ciru
déng thoi hiéu suat giai trinh tu cong dat 100%. Cap
mdr maK 2.1F/5R dé xudt bdi CBOL (2009) hor kho
khuéch dai hon céc ving trinh tv khac (Chase er a/,
2007, Hollingsworth et al, 2009). Tuy nhién cap mé:
56F-mo/1326R-mo do nhém nghién ctru thiét ke
(®ang Van Khai ef 4/, 2017) thi hiéu qua khuecl )
cao hon va it phai 13p lai phan tmg PCR Cap &
[T1/IT2 duoc dung trong cac nghién cue truée day
(Tsai et al, 2003, Gigot et al, 2007) cang cho hu
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qua khuéch dai cao ving ITS trén déi tuong lan Hai
Paphiopedilum. Ba ving trinh ty 7L, 1poB va rpoCl
dé dang dvoc khuéch dai thanh cong nhdt ngay phén
img dau tién.

Riéng ving snH-pshA, c6 4/23 mau khuéch dai
khong thanh céng. Hiéu suat khuéch dai chi dat
82,61%, day ciing 14 higu suat dat duoc sau rat nhiéu
lan 1ap lai phan tmg PCR. Ngoai ra khodng c4ch vach
san pham chi dai khoang 600 bp thay vi 900 bp nhu
du kién. Két qua giai trinh ty ving tmH-psbA déu
cho két qua tin hi¢u trinh ty bi nhidu, déng thai
chiéu F chi nhan duge chidu daj trinh tu khoang 200
bp thay vi 600-900 bp nhu du kién. Vung traH-psbA
duoc dé xudt lam trinh ty ma vach trén lan
Dendrobium (Yao et al, 2009) nhung khéng thich
hop cho déi tuong lan Hai Paphiopedilum. Két qua
nay cang hoan toan phi hop véi mét s6 cong bé
trude day (Gigot et af, 2007, Dong ef al, 2015). Vi
thé, vung trmH-psbA da duoc loai bé khér cac phan
tich ti€p theo.

Trinh ty ctia timg mau dugc so vor ngan hang dor
li¢u gen GenBank bing cong cu BLAST. Két qua cho
thdy 23/23 mau déu thuoc nhém lan Hai
Paphiopedifum va dung véi cac ving trinh ty khuéch
dai, voi 46 tuong dong dat 95 - 100%. Trinh ty cac
mau sau khi kiém tra tinh chinh xac da duoc dang ki
ma s6 trén ngan hang GenBank.

3.3. Pic diém trinh ty clia cic ving gen nghién
cir

Khi phan tich bién di di truyén cac méu lan Hai
trong nghién ctu, vang ITS c6 t 1& Parsimon,
Singleton, Insertion va Deletion cao nhat, ké dén 14
mafK Bang 2). Ti lé thap nhat 1 2 ving rpoB va
rpeCl. Tinh da hinh di truyén cao cta hai vang ITS
va ma cang da dugc bao cao trudc day
(Chattopadyay (Chattopadhyay er a/, 2017, Parveen
et al, 2017). Nguoc lai c4c trinh ty &7L, rpoB va
rpoC1 kha bao tén.

2. Pa dang di truyén c4c ving trinh tir ciia 8 loai lan Hai d4c hiru Viet Nam
Chiéu Bién .d! Lhay. thé Bién di them/mat Tor}g Vie
" Variable site Indel so .
Chiéu | da S5 1561 a1 Jodi loai
Locus| dai | phan uo'f‘xg Vi 0 .u(,'f\g S3luong | S6 luong N uw}g . . |phan
N . tri vi tri N > | chén/mat 1 | Téng | phan | .
trinh ty | tch N X doan chén | doan mét X dinh
[48)] Parsimony | Singleton (Insertion) | (Deletion) o Indel | dinh )
[{3) S (Monoindel) duge
ITS [661-703| 725 64 108 4 1 11 16 3 37.5
matK ‘1‘153 usz| 37 46 0 0 0 o | 5 |65
trnL | 415428 | 466 17 9 0 0 0 0 4 50
rpoB | 485 [ 3213 7 14 0 0 0 0 3 375
&OCI 462 | 1345 5 13 0 0 0 0 3 1375

Bang 3. Khoing cach di truyén trong ciing loai (intra- specific distance) va khoang cach di truyén gita cic
loi (inter-specific distance) clia méu lan Hai

Vang trinh | Khoang cach di truyén cung loar Khoang céch di truyén khac loat
jatd (intra-specificdistance) (inter-spectficdistance)
TS o 0,0000'(12(?,076
matK 0 0,00%?05,029
L 0 0,00%(103031
rpoB 0 0.00%(103022
rpoc! 0 o,oo%(iog,on
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Pac tém da hinh minh fr (nucleotide
polymorphism) ctia cic mau nghién ciru cung dugc
phan tich va so sanh (Hinh 1-3). Ngoai trir 2.
dalatnese, cac mau trong cung lodi déu co dic diém
trinh tr twomg ddng 100% dong thoi thé hién khoang
cach di truyén noi loai 1a 0 (Bang 3). Khoang cach di
truyén t6i thiéu giira cac loai khac nhau & ca 5 vilng
trinh tu déu bing 0,000 va khoang cach t6i da bing
0,076 ¢ vang trinh tr ITS. ITS cing cho trung binh

s
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Hinh 1. Pa hinh nucleotide viing trinh tiz ITS (8 thir ty

CATATAGGGCAGGGGCE

khoang cach di truyén cao nhat (0,02) va cich biet
déng ke so véi 4 ving trinh tu con lai.

Sur twong déng trong loai thé hign do bao ton
trinh tur cao qua cac thé hé lo va & cac ving dia Iy
khac nhau trén dit nuéc Viet Nam. P dalatense
mang nhiéu diém bién dj trong loai, diéu nay 1a do £,
dalatense Aver. 2002 1a loai lai ty nhien gita P.
callosum va P. villosum nén dan dén dic diém di
truyén co bién déng hon so véi cac loai nguyén thiy.
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3.4. Nhan di¢n loai dua vdo ciy phat sinh (tree-
based method)

Muc dich cta nghién ctru nay 14 nhan dién cac
loai lan Hai Viét Nam neén viéc phan tich chi tiét kha
ning phan dinh loai ciia timg trinh ty m4 vach dugc
thue hién trén céc trinh ty Viet Nam, Cac ma vach
duoc khado sit bing timg viing trinh tu riéng 1& va
ving ghép 2 trinb tur. Loat duge xem 12 phan dinh
durgc khi c4c trinh ty ctia ciing loai dugc xép véi nhau
vao cung mét nhanh don nganh trén cay phat sinh va
tach biét véi cac nhanh loar con lai.

Dé&i v6i 5 viing trinh ty riéng 1¢, maK cho kha
nang phan dinh tdt nhat (5/8 loai) dat 62,5% (Hinh
4), cac trinh ty con lai ITS, L, rpoB va rpoCl déu
dat 3/8. Viec ghép 2 trinh tir cho phép nhan dién

duoc 6/8 lodl dua vao ving ma vach maK+ITS
(Bang 4). Két qua nay ciing phu hop voi dé xust cia
Chochai va cong sur (2012) vé viec két hop mét ving
trinh ty tir nhan (TS) va mot ving trinh tur tir plastid
dé tang hi¢u qua nhan dien (Chochai et al, 2012).
Két qua danh gia cao ITS va mafK vé kha nang phan
dinh loar da dugce nhic dén trong nhiéu nghién ciu
truéc day va ké ca nhimg nghien ctu mé day nhét
(Chattopadhyay et a/, 2017, Ghorbani ef al, 2017,
Parveen et al,, 2017). Viec mafK két hop véi cac trinh
tr khac (mai+tml, mati+rpoB, maK+mpoCl) cho
khé nang phéan dinhn loai (5/8) cao hon so véi khi
ITS két hop véi cac trinh tir (ITS+4ml, 1TS+poB,
ITS+1poCl) (Bang 4). Viéc ghép thir 3 trinh tur trér 1én
déu khong lam tang thém kha ning phan dinh loai.

Bang 4. Kha nang phan dinh lodi ciia cic viing trinh tg ma vach

sTT Tén khoa hoc ’ ] TS | maik { tmL 1 poB ] rpoC1 l mmﬂs]mﬂ-hﬂl. mlxuws‘ IM(WDDC‘] ﬂ!t'ﬂl—l MSerpoB 1"5upoc|

\ Paphopedtiom delenat PN . . B . . .

2 Paphopedium x daitensa . . . - .

3 Paphopodium grainxanum . -

4 Paphiopediium hangianum B N . . - . . . . . .

5 Paphopedtium helenea . . . . -

6  Paphiopediium x hemmanni -

7 Papmopecitum vantersanum - - - -

8  Paphwopeddum wetramense . . . . « - . + . . . .
Séhiombhpandbdvoe | 38 | 58 | am | am | as | e | se | s | ss | as | 3s | as
Tilompnindihduoc (%) | 375 | 625 | 875 | 475 | a75 | 750 | e25 | 625 | 625 | 500 | 15 | ars

Kha nang phan dinh loai (%)
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Hinh 4. Biéu 46 kha ning phan dinh loai ciia cac
vung trinh tr mé vach

Ba loai P. delenatii, P. hangianum va P.
vietnamense déu duoc phan tach nhanh ré rang & tat
ca cac cay phat sinh ghép va riéng 1&. Pay 1a 3 loat
cung thuéc dudi chi Parvisepalum kha dic trung
trong hé thong phan loar hinh thar cia chi
Paphiopedilum. Trong kh1 d6 cac loar P. helenae, P.
tranlienianum, P. gratrixianum déu duoc x&p cing t6
(section) Paphiopedilum cia dudi chi Paphiopedilum

nén c6 quan hé rit gin nhau vé hinh théi lan di
truyén. P, dalatenseva P. herrmanniila hai loat lai ty
nhién duge khao sat trong nghién ci. P. herrraannn
12 loai lai tir b8 me & P. husutissimum va P. helenae
ciing thugc cing t nén viéc phan nhéanh cac loai nay
nam cung nhau ta hoan todn c6 co sd. P. herrmannii
va P. tranlienianum vin chua phan dinh duoc trong
nghién ctu. Pay déu la loai dac hiru cia ving nii
phia Bic Viet Nam. Viéc nhan dién 2 loai nay can c6
thém thong tin phan tir hodc 6 thé phor hop véi
théng tin hinh thai. Do 2. Aerrmannii hién nay hau
nhu di tuyét chiing ngoai thién nhién, nén chi thu
duoc 1 miu, do d6 chua cé phan tich so sinh di
truyén ca thé cting loai. Con loai la1 P. da/atense thi
thé hien su da dang di truyén rd trong cung fodi khi
chc ca thé trong loai thuong tach nhanh riéng so vén
2 mau chi em ctia n6 (Hinh 5). Trong khi dac diém
viing TS ctia 3 mAu nay giéng nhau, viéc ghép mak
vén ITS cho kha nang tach 3 mau loa1 P dalatense
thanh mét nhanh doc lap gidp nhaon dién dugc loai
nay trong 8 loai nghién ctru. Cac trinh tur cua loai P,
dalatense duge dang ki trén ngan hang GenBank
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cang la nhimg (rinh tu dau tién va duy nhat cho dén
nay cta loai ndy, khing dinh sy dic hiru loai cua Viét
Nam.

P gratrodanum GRA. 180
P gratxanum GRA-192
75| P. gratnxanum GRA-146
P. gratroaanum GRA. 145
P dolatense DAL-143
P galatense DAL-138
P dalatense DAL-139

' L7

100

© yanienianum TRA.63

P wanlenanum TRA.66

P wanhenianum TRA.64

P nangianum HAN.17

P hangisnum HAN-18

P hangienum HAN-16
P Se VIE-130

P oelenaty DEL-2

P gclenabi DEL46

P acienatn DEL-47

P gejensty DEL-187

P detenatu DEL-180

‘Hinh 5. Ciy phat sinh lodi ITS+matK

4. KET LUAN

Trong nghén ciu da xac dinh dac diém cGa 5
viung trinh ty phan dinh loai ITS, mai, trol, rpoB,
rpeCl. Thong tin trinh tu cac lodi lan Hai Viet Nam
da dugc dang ki ma sé trinh tr trén ngan hang
GenBank, gop phan vao bg suu tip thong tin phan tir
thé gisi, dong thoi dang ki dic trung trinh tr cha loai
Viét Nam. Cac vung &rnH-psbA, rpoB., rpeC1 khong
pht hep dé lam trinh ty ma vach. Viéc két hop 2
vang trinh tr maK va ITS da nhan dién thanh cong
6/8 loa lan Hai dac hiru Viet Nam. Két qua nay 1a co
s& dé mé rong viéc nhan dién trén quan thé lan Hai
Viet Nam. Két qua nghién ciu nén duoc 4p dung vao
cong tac quan li va bao tén ngudn gen thyc vat cé gia
tri ciia Viet Nam, déng thoi gép phan khing dinh ban
quyén dac hiu Viet Nam cia cac loai quy hiém &
nuéc ta.
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IDENTIFICATION OF ENDEMIC Paphiopedilum SPECIES IN VIETNAM
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Nguyen Thanh Diem?, Nguyen Thaoh Cong', Luu Phuong Nam',
Nguyen Huu Thuan Anh', Tran Duy Duong®, Tran Hop*, Tran Hoang Dung!
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Summary
Paphiopedilum is a rare and endangered orchid group. Vietnam possesses diverse spectes of this genus and
some of them are valuable endemic taxa. Therefore, conservation measures are needed. Most illegal
trading are applied on immature, flowerless plants. Hence a fast and accurate identification method is
needed for effective conservation. DNA barcoding is a new methad, which is increasingly popular today. In
this study, to identy Paphiopedilum species, we investigated 6 sequence regions ITS, maiK, tmL, rpoB,
poCl, traH- on 23 samples of 8 Paphiopedifum species. The amplification of § regions ITS, mafK, oL,
poB. peCl were 100% successful. The sequences in this study were submitted and contnbuted to
GenBank. The results of this study proposed the combination of ITS and matK sequences as the highest

| for identifywng 6 Paphiopedilum species, including Paph, il dele P A 7 P
helenae, P. x dal: P. gratr P This barcode sequence can be apphed to 1dentify
Vietnam Paph, gl serving for and conservation of this valuable orchid group.

Keywords: Paphiopedilum, endentic species, molecular identification, ITS, matk, troL.
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