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Lan Hai 1a nhirng loai lan dep va quy nén hién nay bi khai thac qua mirc va mua ban trai phép ¢ Viét Nam. Trong
d6, Lan Hai hong 1a loai lan Hai diic hitu Viét Nam ciing giip tinh trang twong tw. Viéc ing dung mi vach ADN dé
nhén dién cac loai lan Hai thwong mai, giip han ché mua bén trai phép do dinh danh sai 1a diéu cin thiét. Nghién
ciru nay dwoc thue hién nhim tim hiéu dic diém di truyén trinh ty mét s6 ving ADN chi thi ciia loai lan Hai hong,
cung cép trinh tw ADN giiip nhin dién chinh x4c va bao ton loai lan quy nay. Nghién ciru da thu dwge 3 miu lan Hai
héng dic hiru va giai trinh tw, phan tich dic diém di truyén cho 6 ving trinh tw gdm rpoB, rpoC1, trnH-psbA, ITS,
matK va trnL, cho thiy tinh thong nhit vé mit di truyén cia loai.

Tir khoa: 1TS, lan Hai hﬁng, matK, rpoB, rpoC1, trnH-psbA, trnL.

Chi s6 phén loai: 4.6

Md dau

Lan Hai trén thé gi¢i va ¢ Viét Nam 1a loai thyc vat canh dugc
yéu thich. Véi vé dep tu nhién cling nhu nhiing nét déc biét cla
n6 nén lan Hai b sin ling va budn ban rat nhiéu, dan dén nguy
co de doa tuyét chung. Viét Nam la mot nudce co $0 lugng loai lan
Hai dimg hang d4u thé giéi. Nhung theo thdng ké cta IUCN cho
thiy, vi 24 loai lan Hai Viét Nam thi c6 dén 23 loai ndm trong
danh sach de doa tuyét chung. Tinh trang thu hai cling nhu buén
lau khong thé kiém soat di dan dén viéc ngay cang nhiéu loai lan
Hai bi tan diét hon. Viéc nhan dién va kiém soat kip thoi s€ gitp
han ché viéc thu hai cling nhu buon ban trai phép, lam giam nguy
co tuyét chung. Phuong phap nhan dién loai bang k§ thudt phan
tir c6 thé néi 1a hiru hiéu nhét. Béng viéc st dung mot luong mau
rat nho tir cac bo phan cua cay nhu ré, than, 14, phuong phép nhan
dién phan tir cho ta két qua v6i o chinh xéc cao, gitip nhanh chong
ciing nhu chinh x4c trong viéc nhan dang loai lan Hai dé kip thoi
ngan chin nan budn ban trai phép va gop phin bao ton loai nay.

Niam 2009, Yao va cs di nghién ciru trinh ty ma vach dé phan
dinh loai lan Hoang thao (Dendrobium) nho trinh ty ma héa ADN
trén ving gen luc lap trnH - pspA ctia 17 loai Dendrobium. Két qua
cho théy, vung gene trnH-pspA c6 thé st dyung nhu mot ma vach dé
phan bi¢t Dendrobium véi nhiing loai khac [1].

Nam 2012, Parveen va cs nghién ctru xay dung h¢ thong ADN
barcode cho céc loai lan Hai An D¢ c6 nguy co tuyét ching dua
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vao 5 ving gen rpoB, rpoC1, rbeL, matK va ITS. Két qua nghién
ciru cho thdy, matK 1 ving phan dinh loai tot nhat (dat 100%),
ving trinh tw gen matK con c6 thé xéc dinh chinh xéc b me clia
cac giong lai giita cac loai, con ving ITS phan dinh loai la 50% [2].

Nim 2012, Guo va cs da nghién ctru sy tién héa va phan bd
dia ly sinh vt ctia lan Hai. Két qua cho thiy da giai quyét tot cac
nhanh don nganh (Monophyletic branch) cho tat ca céc loai trong
nghién ctru dya vao trinh ty phan tich 6 h¢ gen lyc lap: matK, rbcL,
ycfl, yef2, rpoCl, rpoC2 va 2 h¢ gene nhan: ACO, LFY [3].

Nam 2013, Kim va cs da nghién ctu vé viée xé4c dinh phan tir
cua cac loai lan Hai (Cypripedilum, Orchidaceae) ciia Han Québc
c6 nguy co bj tuyét chung va lién quan dén don vi phan loai (taxa).
Trong nghién ctru nay, tac gia da stir dung 2 ving cla hé gen luc lap
poC2 va ving giita gen atpH-aptF dé tao ra h¢ thong nhan dang
phan tir d6i v6i mot so loai trong chi Cypripedilum [4].

Nam 2015, Ying va cs da xay dung thanh cong cdy phat sinh
loai va nhan dién céc loai lan chdu A bing 6 trinh tw gdm ving
nhan (nrITS, low-copy Xdh) va vung luc lap (matK, psbA-trnH,
trnL-F, trmS-trnG) [5].

Trong nudc, nam 2009, Phan Ké Long va cs da nhéan dién mot
s0 loai lan Hai ddc hiru cua Viét Nam va da nghién cuu mbi lién
hé voi céc loai lan trén thé gidi dua trén ving ITS dé bao ton bén
vitng cac loai lan c6 nguy co tuyét chung. Két qua phan tich cho
thy, ving ITS-rDNA cua 5 loai lan Hai Viét Nam dao dong 659-
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Abstract:

Paphiopedilum delenatii is known as an endemic orchid
species of Vietnam. The other species of Paphiopedilum
genus are all valuable but in overexploitation. This
study aimed to find out more about this species’s
genetic characteristics from some of sequence regions
of its genome. Three samples of Paphiopedilum delenatii
from the wild nature were collected for this study. The
nucleotide characteristics of six regions rpoB, rpoCl,
trnH-psbA, ITS, matK, and trnL were sequenced and
analysed, and the results exhibited the genetic uniformity
of the species.

Keywords: 1TS, matK, Paphiopedilum delenatii, rpoB,
rpoCl1, trnH-psbA, trnL.

Classification number: 4.6

700 bp. Hai mau Paphiopedilum villosum lay tir hai cdy riéng biét
hoan toan khong c6 sy khac nhau. Chicu dai ITS cta cac mau ¢
Viét Nam kha giong voi trinh ty da duge cong bo trén Genbank

[6].

Nam 2010, Nguyén Thi My Duyén va cs da nghién ctru pha hé
cac giong, loai lan (Orchidaceae) dua trén phan tich cac ving trinh
ty ITS, két qua cho thay 5 loai lan Hai Paphiopedilum delenatii,
P. concolor, P. paishii, P. hirsutissimum, P. primulium c6 quan hé
ho hang xa vé phan tich kiéu gen, mic du vé hinh thai ching duoc
xép cting mot nhom [7].

Khuat Hiru Trung va cs ciing di sir dung trinh tw ving ITS
(20m ITS1, 5.8 S, ITS2) dé phan biét 16 loai va 2 thir dudi loai
cta chi Paphiopedilum Viét Nam. Nghién ciru két ludn ring, cic
ving ¢6 do bién thién cao & ving ITS rét hitu ich cho viéc phan
tich phat sinh loai [8].

Nhu vy c6 nhiéu vung trinh ty duge st dung trén cac doi
tuong khac nhau cua hoa lan. Trong nghién ctru nay, ching toi st
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dung 6 vung trinh ty rpoB, rpoC1, trnH-psbA, ITS, matK va trnL
dé phan tich ddc diém trinh ty va nhan dién loai lan Hai hong déc
hitu Viét Nam ciling nhu mot so cac loai lan Hai Vit Nam lan can
khac.

Vat liéu va phuong phap nghién ciiu
Thu thip, xit Iy va bio quin méu

Mau 14 tuoi thu tai cy ¢ Vién Sinh hoc Tay Nguyén, dugc dua
v& phong thi nghiém, tién hanh rira sach bui ban bam trén 14 bang
nudc sach. Sau do tiép tuc rira lai mau béng nude cat khir ion.
Duing bong gon thim con 70° lau sach ca hai bé mit 14. Loai bo céc
mau bi hu hai, dp, nhiin, bénh, ddm den, kho héo hay di dang. Dé
kho mau, sau do giit trong thi zip ghi ky hiéu danh dau mau va bao
quan ¢ -20°C. Mau duoc dinh danh hinh thai boi cac chuyén gia
hinh thai dua vao cay co6 hoa.

Khuéch dai cdc viing trinh tw nhin dién lan Hai hong

Mot s6 ving trinh tu ching t6i st dung céc cip mdi cua cac
nghién ciru trude dé khuéch dai. Mot s6 ving trinh tu ching toi
tién hanh thiét ké cdc cip moi méi nham dat hiéu qua khuéch dai
cao hon ¢ nhig viing ¢6 do bién thién di truyén cao, phu hop v6i
muc dich nhan dién trinh tw. Dbi véi cac cap mdi duge thiét ké
mdi, ching toi da tién hanh thu nghiém trén mot s dbi tugng lan
Hai r6i méi ap dung rong rdi cho nghién ctru [9] (bang 1).

Bing 1. Cic mdi sit dung trong nghién ciru.

nte® dhn b i i
TS ITI-LHF  AGTCGTAACAAGGTTTC

(00bp) 1) 1HR  GTAAGTTTCTTICTCCTCC o
ik Fs6-mo  CCTATCCATCTGGAAATCTTAG

(1200bp)  RIZ6- GITCTAGCACAAGAAAGTCG

-~ trnL-F GGTAGAGCTACGACTTGATT P
(700bp) LR CGGTATTGACATGTAAAATGGGACT

poB 2F ATGCAACGTCAAGCAGTTCC

(600bp) 4 GATCCCAGCATCACAATTCC

paCl ILIF GTGGATACACTTCTTGATAATGG 011
(600bp) g3 TGAGAAAACATAAGTAAAGGGC

imHopsbA  PSHAST  CGCGCATGGTGGTTCACAATCC

(G00bp) e GTTATGCATGAACGTAATGCTC

Gidi va hi¢u chinh trinh tw

Sau khi PCR, nhing san phim cho ra két qua tot trén bang
soi ddc hiéu s¢ duge glii di giai trinh ty tai Cong ty FirstBase
Singapore. Két qua nhan dugc file trinh tu cua cac ving dugc
khuéch dai ca hai chiéu xudi va ngugc. Sau khi thu dugc két qua
trinh tu tho, phﬁn mém Finch TV s& giup doc trinh ty theo tin hiéu
huynh quang dé kiém tra tin hiéu ctia sin pham.
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Trinh ty ADN thuong dwoc giai trinh ty 2 chidu moi xudi va
moi ngugc. Viée gidi theo hai chiéu giup han ché tdi da viéc doc sai
base. Do trinh tu dugc gidi theo 2 chiéu nén mot trong hai trinh tu
can doi dau lai trén phén mém Finch TV trude khi tién hanh viée so
sanh. Cac trinh tyu 2 chiéu dugc dua vao phé“m mém Seaview, chon
cong cu Align dé sip giong cot théng hang tu dong [12]. Cac vi tri
sdp giong cot chua phu hop s& duge diéu chinh thi cong sau do.

Phdn tich tinh dic trung trinh tw

Phuong phdp so sdnh da hinh trinh ty st dung chirc nang
variable sites (cac diém bién di) ciia phan mém Mega 7.0 dé xéc
dinh céac vi tri dot bién. Ghi nhan thu cong cac vi tri mat doan
(deletion), chen doan (insertion), mat hogc chén mot nucleotide
(mononucleotide Indel).

Két gua va thao luan

Két qua thu méu

Ching t6i thu dugc 14 cia 3 mau lan Hai gdm 3 mau Hai hong
nguyén thé duoc danh mé s Del 2, Del 46 va Del 47 (hinh 1). Céc
mau duoc thu tai Vién Sinh hoc Tay Nguyén da dugc dinh danh
hinh thai.

Hinh 1. La ciia cic miu Hai hdng thu dwge trong nghién ciru.
Két qua khuéch dai va gidgi trinh tw cic mdu lan Hai hong

ADN téng s6 ctia 3 mau lan Hai hong Del 2, Del 46 va Del 47
(hinh 2) duoc sir dung dé khuéch dai ca 6 ving trinh ty gdm ving
ITS trong nhan, cac vung rpoB, rpoCl, trnH-psbA, matK, trnL
trong luc lap. Cac san pham khuéch dai duoc dién di kiém tra trén
gel agarose 1%.

Hinh 2. Két qua tich ADN téng s6 trén 3 mﬁu lan Hai hong,

Ch thich: vét mau sang dam dai va rd thé hién nong d6 ADN cao, ADN sau khi tajch
do durt gay thanh cac kich thudce khac nhau nén thé hién thanh vét trai dai tir trén xuong
dudi sau khi dién di.

Két qua dién di cho thdy, cac san pham PCR & 5 vung trinh
ty rpoB, rpoCl, ITS, matK, trnL (hinh 3, 4) déu duoc khuéch dai
thanh ¢ong v6i chiéu dai san pham dang voi dy kién, tuong tmg
1a 600, 600, 900, 1.300 va 700 bp. Két qua giai trinh ty déu cho
tin hiu tot ¢ ca chiéu xudi va chiéu ngugc. Sau khi sap giong cot
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va hi¢u chinh d9 tin cdy dua vao ph?m mém Seaview, cac trinh tu
duoc cit bo bot hai dau nhidu, ghép chiéu xudi va chiéu nguoc
thanh mat trinh ty théng nhit, chiéu dai cac vung trinh tu con 500,
500, 750, 1.500 va 550 bp ¢ cac vung tuong Ung trén. Két qua
trinh ty duoc so sanh vai cac trinh ty lan Hai hf”)ng tham khao tir
GenBank dé phan tich dac diém da hinh trinh ty.

Del Del  Del Del  Del Del
46 47 _— 2 46 47
1.000 bp w—
500 bp ) y\ \ 1.100 bp

600 bp

rpoCl trnH-pshA

Hinh 3. Két qua khuéch dai viing rpoB, rpoC1 va trnH-psbA trén 3 miu

lan Hai hong

Chu thich: san pham PCR khuéch dai thanh cong s€ thé hién thanh mot bang sang gon
10 nét sau khi dién di va xem du6i 4nh sang huynh quang. Sin pham PCR dugc dién di
ciing thang ADN dé biét dugc kich thude cua chiéu dai doan khuéch dai.

1.500bp Del 2 Del 46 Del 47

-Q-

700 bp

~ Del2 Del46 Del 47 Del 2 Del 46 Del '47

1.000 bp . Yo x

1.300 bp

900 bp

ITS matK

Hinh 4. Két qua khuéch dai ving ITS, matK va trnL trén 3 mAu lan Hai

hong

Chi thich: san pham PCR khuéch dai thanh cong s& thé hién thanh mot bang sang gon
10 nét sau khi dién di va xem du6i 4nh sang huynh quang. Sén pham PCR dugc dién di
ciing thang ADN dé biét dugc kich thude cua chiéu dai doan khuéch dai.

Riéng ving trnH-psbA mic di cudi cing khuéch dai thanh
cong ca 3 miu nhung phai lp lai phan tmg PCR nhiéu lan va
chi giai trinh ty dugc mot doan dai khoang 200 bp chiéu F, 600
bp chiéu R, tin hiéu x4u khong thé sir dung dé phan tich duoc.
Két qua nay c6 thé giai thich 1a do ving trnH-psbA 1a ving nim
gilra hal gen (1ntergemc spacer - IGS) nén tinh blen thién cua
ving rit cao va khong on dinh, dan dén trinh tu moi pho quat
¢6 thé khong tring khdp hoan toan véi trinh tu ciia mau, do do
phan tmg khuéch dai c6 ty 1¢ thanh cong thap. Pdng thoi, do
phan tmg PCR duoc thuc hién bing cip mdi theo hai chiéu xuéi
va nguoc, trong khi ddc diém ciia phan ng giai trinh tw Sanger
chi thuc hién theo mot chiéu, dan dén két qué giai trinh tw khong
phai ludn ddc hiéu nhu két qua khuéch dai ma cac peak tin hiéu
¢6 thé bi nhiéu hodc khong doc duoc tin hiéu. Két qua nay hoan
toan phi hop v6i mot s cong bd true day [13, 14]. Nhu vay,
ving trnH-psbA khong phu hop dé 1am trinh ty nhan dién cho
cac loai lan Hai hong.

So sdnh tinh da hinh trinh tw ciia lan Hai hong Viét Nam
trong nghién civu va trinh tw ciia lan Hai hong trén Genbank

Chiéu dai sdp giong cot cta cac ving rpoB, rpoCl, ITS,
matK va trmL tuong ung 1a 485, 306, 700, 750 va 521 bp. Khi
phan tich da hinh nucleotide, cac mau cta Viét Nam giong véi
nhau hoan toan theo tung vung & ca 5 trinh ty 13 rpoB, rpoCl,
ITS, matK va trnL. Tu d6 rit ra dugce trinh ty nucleotide chung
cho loai Hai hong Viét Nam & cac ving nghién ctru nhu sau:
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rpoB:

ACTGGGTTAGAAGGCCAAACGGCTCTAGATT
CGGGTATTTCAGCTATAGCCGAACACAAGGG
AAAAATCATTTATACTGATACTCACAAGATCG
TTTTCTCAAGTAATGGGGATACTCTAAGCATT
CCATTAGTTATGTATCAACGTTCCAACAAGAA
TACTTGTATGCATCAAAAAACTCAGGTTCGG
CGGGGTAAATATATTAAAAAGGGACAAATTA
TAGCGGGCGGTGCGGCCACAGCTGGTGGAG
AACTCGCTTTAGGAAAAAATGTATTAGTAGC
TTATATGCCATGGGAAGGTTACAATTTTGAAGACG
CAGTACTAATTAGTGAACGTCTGGTTTATGAAGATA
TTTATACTTCTTTTCACATCCGGAAATATGAAAT
TCAGACTCATGTAACAAGCCAAGGTCCTGAAAGA
ATAACTAAAGAGATTCCGCATTTAGAGGCTCATTTA
CTCCGAAATTTAGACAGAAATGGAATTGT

rpoCl:

CGGGTCGATTATTCGGGACGTTCTGTCATTG
TCGTGGGTCCTTTGCTTTCATTACATCAATGT
GGATTACCTCGAGAAATAGCAATAGAGCTCT
TCCAAACATTTGTAATTCGTGGTCTAATCAG
ACAACATGTTGCTTCTAACACAGGGATTGCT
AAAAGCAAAATTAGGGAAAAAGATTCCATTGTA
TGGGAAATACTTCAAGAAGTTATGCGGGGACAT
CCTATATTGTTGAATAGAGCACCTACCCTCCATA
GATTAGGCATACAGGCGTTCCAACCCATTTTAGTG
GAAGGGCGCGCTATT

ITS:

CCTCCTTGGGAGCTTTCTTGCCGGCGATCTAA
CCCTTGCCCGGCGCAGTTTTGCGCCAAGTCAC
ATGACACATAAATGGTGAAGGGCACGGCCCTTT
GTGAATTCAAGGAGGTGAAGGGCATGTGGCCT
TGAGCCTACACTCCCTCCCCCTCTCAAATTATTT
TTTGAACAACTCTCAGCAACGGATATCTCGGCT
CTTGCATCGATGAAGAACGCAGCGAAATGCGA
TAAGTGGTGTGAATTGCAGAATCCCGTGAACC
ATCGAGTCTTTGAACGCAAGTTGCGCCCAAGG
CCATCAGGCCAAGGGCACGCCTGCCTGGGCATT
GCGAGTCATATCTCTCCCTTAACGAGGCTGTCC
AGGCATACTGTTCAGCCGGTGCGGGTGTGAGT
TTGGCCCCTTGTTCTTTGGTGCTGGGGGTCTAA
GAGCTGCAGGGGCTTTTGATGGTCCTAAATTCG
GCAAGAGGTGGACGCAACGCGCTACAACAAAAC
TGTTGTGCGAATGCCCCGGGTTGTCGTATTAGATG
GGCCAGCATAATCTAAACACCCTTGTGAACCCCA
TTGGAGGCCCATCAACCCATGATCAGTTGATGGC
CATTTGGTT

matk:

GAGTCATTCTGGAAATTCCATTCTCGTCGCA
ATTAATATCTTCTTCTGAATCTTCTGAAGAAA
AAAAAATACTAAAATATCATAATTTACGATCTA
TTCATTCAATATTTCCCTTTTTAGAGGACAAA
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TTTTTACATTTGAATTATGTGTCAGATCTACTA
ATACCTCATCCCATACATCTGGAAATCTTGGT
TCAAGTACTTCAATGCTGGATCAAGGATGTTC
CTTCTTTGCATTTATTGCGATTTCTTTTCCACG
AATATCATAATTTGAATAGTCTCATTACTTCA
AAAGAATTCATTTACGCCTTTTCAAAAAGA
AAGAAAAGATTCCTTTGGTTCCTATATAATTC
TTATGTATATGAATGCGAATATTTATTCCTGT
TTATTCGTAAACAGTCTTCTTATTTACGATCAA
CATCCTCTGGAGTCTTTCTTGAGCGAACACAT
TTCTATGTAAAAATAGAGCATCTTATAGTAGTGT
GTTGTAATTCTTTTCAGAAGATCCTATGCTTTC
TCAAGGATACTTTCATGCATTATGTTCGATATC
AAGGAAAGGCAATTCTGGCTTCAAAGGGAAC
TCTTATTCTGATGAATAAATGGAAATTTCATCTT
GTGCATTTTTGGCAATCTTATTTTCACTTTTGGGC
TCAACCGTATAGGATTCATATAAAGCAATTATCCA
ACTATTCCTTCTCTTTTCTGGGGTATTTTTCAAGTG
TACTAGAAAATCGTTTGGTAGTAAGAAAT

trnL:

GATTGGATTGAGCCTTGGTATGGAAACCTT
GCTAAGTGGTAACTTCCAAATTCAGAGAAACC
CTGGAACTAAAAATGGGCAATCCTGAGCCAAATC
TTTATAAAAAATGGAAAATGAGAATAAAAAGGGAT
AGGTGCAGAGACTCAATGGAAGCTGTTCTAACGA
ATGAAATTGACTACGTTACGTTAGTAGCAAAAAT
CCTTCTATCAAATGATAGAAATGACAGTAAAGGA
TAAGCTTATATACCTAATACATACTGACATAGGA
AAGATTAATTACAACCCTCTATTTCGATATTTAGAT
TCTTTCTATATTAATTAGAATGATAGAGATCAAAT
AATCATTCTAAAGATCAGAAAATCTATGAAAAAA
GGAAGAATTATTCTTAATCCATTCCCATTTTCCA
ATTGAAGTTTAAATTGGAATCGAATTCTAATATTCA
TTGATCAAATGATTCATTCCAGAGTTTCATAGATCC
TTTGAAAATTAATCGGACGAGAATAAAG
AGAGAGTCCCATTTT

Khi so sanh véi cac trinh tu & GenBank thi cac trinh tu ¢ 4
ving rpoB, rpoC1, ITS va trnL mau cta Viét Nam ciing tuong
dong voi cac trinh tu cua thé gi6i véi do twong dong 100%
(hinh 5-8).

MF033379.1 Paphiopedilum delenatii isolate GBVNMLT.13 RNA polymerase B (1poB) gene, parial cds; chioroplast
Sequence ID: Query_234553 Length: 369 Number of Matches: 1

Range 1: 4 to 369 Grapfics

Score Expect
676 bits(365) 0.0

Identities Gaps Strand
366/366(100%) 0/366(0%) Plus/Plus
Query 1 ACTGOGTTAGAAGGCCAAACGGLTCTAGATTCGGGTATTTCAGCTATAGCCGALCACAAG 60
s TN

Shjct 4 ACTGOGTTAGAAGGCCAAACGGCTCTAGATTCGGGTATTTCAGCTATAGCCGAACACANG 63

GGAARAATCATTTATACTGATACTCACAAGATCOTTTTCTCARCTAATGOGGATACTCTA 120

A MAGATCGT
(N T

Shjct 64 GGAARRATCATTTATACTGATACTCACAAGATCGTTTTCTCAAGTAATGGGOATACTCTA 123

Query 61

Hinh 5. So sénh trinh tw ving rpoB ciia miu Hai hong nghién ciru véi
trinh tw GenBank cho két qua twong dong identity 100%.
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Sequences producing significant alignments:
Select: Al None Selected:0
t Alignments 0

Max  Totel Query E

[dent ~ Accession
§COre SCore | cover | value

Dascription

o KX265004.1

Hinh 6. So sanh trinh ti viing rpoC1 ciia mau Hai héng nghién ciru véi
trinh tw GenBank cho két qué twong dong identity 100%.

producing significant ali
Select: All None Sslecied:0
i Alignments )

Description i gE dent

Accession
score score  cover  value

'Paphiopedilum delenatii voucher KF3G2047B intemal transcribed spacer 1. partial sequence; 1110 1110 100% 0.0 100.00% KY966634.1

Paphiopedilum delenatii voucher KFBG2047A intemal transcribed spacer 1. partial sequence; 1110 1110 100% 0.0 100.00% KY966633.1

Paphiopedilum delenatil intemal transcribed soacer 1, parial sequence; 5.8S ribosomal RNA¢ 1110 1110 100% 0.0 100.00% JQ929314.1

Paphiopedilum delenatii intemal transcribed spacer 1, partial sequence; 5.88 riboscmal RNA ¢ 1110 1110 100% 0.0  100.00% JX088548.1

Paphiopedilum delenatil intemal transcribed sgacer 1, partal sequence; 5.8S ribosomal RNA¢ 1110 1110 100% C.0  100.00% GU461600.1

Paphiopedilum delenatii vougher KDAIS Pap-73 internal ranscribed spacer 1, 5.8S ribosomal 1110 1110 100% 0.0 100.00% EF156096.1

Hinh 7. So sanh trinh ty ving ITS ciia mAu Hai hong nghién ctru véi trinh
tu GenBank cho két qua twong dong identity 100%.

‘Sequences producing significant alignments;
Select: Al Nore Selected:0
1t Alignments &

Mex ' Total Query E
5006 Sc0re | cover  value

Description Ident  Accession

Paphiopedilum celenati voucher KDA'S Pap-73 {RNALeu (tmL) gene, ntrom; choroplast -~ 963 963 100% 00 100.00% EF16601.1

Hinh 8. So sanh trinh ty ving trnL ciia mAu Hai hong nghién ciu véi
trinh tw GenBank cho két qua twong dong identity 100%.

Riéng d6i voi ving matK, trong sb cac trinh ty GenBank ciia
P. delenatii ¢6 3 trinh tu c¢6 nucleotide bién di so voi cua Viét
Nam, trong d6 hai trinh tu P. delenatii AY368379 va P. delenatii
JQ182193.1 khac biét & mot s6 vi tri nucleotide (hinh 9), do tuong
ddng dat 99,60-99,87%. Day 14 hai trinh tw thu thap tir GenBank
nén mang tinh chét tham khao, su khac biét c6 thé do da hinh di
truyén dia Iy hodc do sy lai gidng trong ty nhién, hodc do cac vin
dé vé dinh danh c4 thé.

36 79 83 242 328 332 404 413 551 588 674 741
Del 2 AAA T G G C T A A C G G
Del 46 AA T G G C T A A C G
Del 47 AA T G G C T A A C G G
P.delenatii EU490699.1 A A T G G C T A A C G G
P.delenatiiJQ6609051 A A T G G C T A A A G G
P.delenatiiJQ9293681 - - - G G C T A A C G G
P.delenatiiAY3683791 G C T G G C T A A C G G
P.delenatii JQ182193.1 A G A A C G G C A A

Hinh 9. Céc vi tri da hinh trinh ty trong viing matK giira cic mau lan

Hai hong

Chu thich: cac vi tri mang dau gach ngang (-) la cdc nucleotide & dau trinh ty chua xac
dinh. Cac mau mang mi s6 accession number 13 miu tham khéo tir GenBank. Hinh so
sanh thé hién céc vi tri nucleotide khéc biét.

TAP CHI

HOA HOC
ONG NGHE I} Nam 61(5) 5.2019

Céc trinh ty cia 3 mAu lan Hai hong Viét Nam trong nghién
ctru déu giong nhau vé da hinh nucleotide & nhiing vung trinh ty
rpoB, rpoC1, ITS, matK va trnL. Diéu nay cho thay tinh thong nhat
vé mat di truyen ctia loai. Pong thoi, trinh tu ciia loai & Viét Nam
ciing tuong dong cao voi trinh ty clng loai trén thé gioi. Ving
trnH-psbA 1a ving kho khuéch dai va giai trinh ty nén can xem xét
viéc str dung ving nay trong nhan dién cac loai lan Hai.

Nghién ctru ndy duoc tai trg boi Quy Phat trién khoa hoc va
cong ngh¢ NTTU thong qua dé tai ma s6 2017.01.53. Céc tac gid
xin chan thanh cam on.
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