KHOA HOC CONG NGHE
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TOM TAT

Lan Kim tuyén (Anoectochilus formosanus Hayata) c6 gia tri duoc liéu cao, loai nay da bi khai thac can kieét,
c6 thé dan dén nguy co bi tuyét chiing ngoai ti nhién. Loai A. formosanus Hayata c6 hinh thai twong dong
voi cac loai thudc chi Lan Kim tuyén (Anoectochilus Blume) nén viéc phan loai va dinh danh theo phuong
phap truyén théng gap khé khan. Vi vay, nghién ctu xac dinh moét s chi thi DNA ma vach loai Lan Kim
tuyén thu thap tai Thanh Hoa nhim dinh danh chinh xé4c loai nay 1a rat can thiét cho cong tac bao ton va
phat trién nguon gen. Két qua nghién ctru da xac dinh duoc ba trinh te DNA ma vach 1a mafK, rbcl va ITS2
ctia loai Lan Kim tuyén A. formosanus Hayata, céc trinh tu c6 do twong déng cao véi céc trinh tu gen da
cong bo trén Ngan hang Gen qudc té. Cac trinh tr DNA ma vach thu duoc c6 tir 3 — 8 vi tri nucleotide sai
khéc véi cac trinh tu tuong tng cta céac loai thudc chi Anoectochilus c6 ma sé cong bo trong Ngan hang
Gen quoc té. Trong ba doan trinh tr DNA ma vach thu duoc, ma vach gen mafK va I7521a tng vién hitu
hiéu cho viéc phan loai va dinh danh loai Lan Kim tuyén A. formosanus Hayata tai Thanh Hoéa. Két qua
nghién cttu nay la co sé khoa hoc phuc vu cho cong tac bao ton, khai thac va phat trién nguén gen loai cay

quy hiém nay.

Titkhéa: DNA ma vach, dinh danh, Lan Kim tuyén, trinh tur gen.

1. DAT VAN BE

Cac loai thuc vat thuoc chi Lan Kim tuyén
(Anoectochilus Blume) thuong moc sau trong cac
tang ring 4m voi khoang 51 loai phan bé trén mot
khu vuc kha rong, tir ving Himalaya dén Pong Nam
A, mién Nam Trung Quéc, Uc, Papua New Guinea va
mot s6 hai dao thudc quan ddo Thai Binh Duong;
Viét Nam c6 17 loai nhu: A. formosanus Hayata, A.
calcareus Aver, A. annamensis Aver, A. setaceus
Blume, v.v. (Sach D¢ Viet Nam, 2007; Nguyén Trong
Quyén va cong su, 2020). Cac loai thuoc chi Lan Kim
tuyén hinh thai dep co gia tri lam canh, dic biét gia
tri duoc liéu quy doi voi stic khée con nguoi (Vo Van
Chi, 2003; Lin, 2007; Chuan Gao, 2009; Pham Hoang
Ho, 2010). Chang c6 nhiéu hoat chit c6 gia tri nhuw
than cay va la chira kinsenoside c6 kha nang bao vé
gan, chtta rat nhiéu hop chat glycoside va flavonoids
khac c6 kha ning ho tro diéu tri cac bénh nhu tiéu
duong, cao huyét ap, viem than va tc ché té bao ung
thu. v.v. (Du et al, 2003; Fang et al, 2008). Trong chi

! Vién Néng nghiép Thanh Hoa
2 Truong Pai hoc Lam nghiép

Lan Kim tuyén, loai A. formosanus Hayata c6 gia tri
duoc lieu cao nén loai nay da bi khai thac can kiét
ngodi tw nhién, dan dén nguy co bi tuyét ching
(Nghi dinh s6 06/2019/ND-CP, 2019; Sach Do Viéet
Nam, 2007). Vi vay, viéc nghién cttu dinh danh ro
nguédn goc va bao tén cac loai Lan Kim tuyén noi
chung va loai Lan Kim tuyén (A. formosanus Hayata)
noi riéng 1a rat can thiét.

Viéc phan loai va dinh danh loai bing phuong
phap truyén thong thuong dua trén cac dic diém
hinh thai ré, than, 14 va dic biét 1a hoa. Tuy nhién,
cac loai Lan Kim tuyén rat da dang va phong phu
déng thoi cac loai gan nhau thuong co hinh thai
tuong tr nhau nén rat khé phan biét. Hién nay, dé
dinh danh chinh xac cac loai, bén canh viéc st dung
cac dac diém hinh thai thi viec st dung cac chi thi
phan ttr 1a rat can thiét. Trong céc loai chi thi phan ti
thi chi thi DNA ma vach (DNA Barcode) dang duoc
stt dung phé bién nhat dé phan loai va dinh danh loai
(Group et al, 2009; Hebert, 2003) da dé xuat DNA
ma vach nhu 1a mot phuong phap dé dinh danh loai.
binh danh loai dua vao cac doan DNA ma vach dic
trung dam bao do chinh xac cao; dac biét hiru dung
va khéic phuc duoc han ché ctia phuong phap phan
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loai chi dua vao hinh thai. Huynh Hau Dtc va cong
st (2019), Lo Thi Mai Thu va cong su (2019) da tién
hanh nghién cttu nhan dang va dinh danh mot s6 loai
Lan Kim tuyén thuoc chi Anoectochilus Blume & Viet
Nam bang chi thi DNA ma vach. Trong nghién ctru
nay, ba doan trinh tu DNA ma vach 13 maK, rbd.,
ITS2 ctia loai Lan Kim tuyén thu thap tai Thanh Hoa
da phan lap, xac dinh va phéan tich trinh tt DNA lam
co s¢ dit lieu phan tir phuc vu cong tac phan loai,
nhan dang va bao tén nguén gen.
2. VAT LIEU, PHUONG PHAP NGHIEN CUU

2N ST DR e TN

2.1. Vat liéu nghién ctru

Vat lieu nghién ctu 1a cac mau 14 cta loai Lan
Kim tuyén (4. formosanus Hayata) thu thap tai Khu
Bao ton cac loai hat tran quy hiém Nam Dong,
Thanh Héa. Thu 3 mau 14 ctia 3 cay dai dién c6 diém
hinh thai giéng nhau (Hinh 1). DPiac diém hinh thai
cta loai Lan Kim tuyén (A formosanus Hayata)
nghién cttu duoc mo ta boi Nguyén Trong Quyén va
cong s (2020).

Hinh 1. M4u Lan Kim tuyén thu tai Khu Bao tdn cac loai hat trin quy hiém Nam Déng, Thanh Héa

2.2. Phurong phap nghién cttu

2.2.1. Phuong phap tich chiét DNA tong sé

DNA tdng s6 tir 3 mau 14 Lan Kim tuyén (3 cay)
duoc tach chiét rieng timg mau bang bo kit tach
chiét DNA thuc vat (Plant DNA Isolation Kit) cta
Hang Norgen Biotek; cac buoc tach chiét theo huong
dan cta nha san xuit. DNA téng s6 sau tach chiét

duoc xac dinh nong do va do tinh sach biang phuong
phap quang phé ké trén may Nanodrop 2000 va pha
loang vé nong do 100 ng/pl dé st dung cho phan
tng PCR.

2.2.2. Phuong phdp khuéch dai PCR va gidi trinh
tr nucleotide

Bang 1. Trinh tiy cac ciip méi va kich thurdc ving gen dich theo Iy thuyét

Gen Tm Kich thuoc
, Ki hieu moéi Trinh tu mdi (5’ - 3) (°C) | doan DNA Tham khao
dich x
(bp) du kién
3F_KIM_f |CGTACAGTACTTTTGTGTTTACGAG CBOL Plant
matK Working
1R_KIM_r |ACCCAGTCCATCTGGAAATCTTGGTTC 59 800 Group, 2009
rbcLa-F ATGTCACCACAAACAGAGACTAAAGC Levin et al,
rbcl 2003; Kress &
rbcLa-R GTAAAATCAAGTCCACCRCG 59 600 Erickson, 2007
[TS2PF ACGAATTCATGTCCGGTGAAGTGTTCG Ha Van Huan
TS2 1 reopr | TaGaATTCCCCGGTTCGCTCGCCGTTAC| 400 ‘2’320 cong S

Nhan ban doan gen mafK, rbcl, ITS2 tt DNA
téng s6 bing phan tng PCR trén may PCR 9700
Thermal Cycler Applied Biosystems (My); moi phan
ung PCR duoc thuc hién trong téng phan tmg 25 pl,
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bao gom: H,O deion (8,5 pl), 2x PCR Master mix
Solution ctia Hang Norgen Biotek (12,5 ul), 10
pmol/pul méi xudi (1,0 ul), 10 pmol/pl médi nguoc (1,0
pl), DNA tong s6 (2 pl twong tng 200 ng). Chu trinh
nhiét phan tmg PCR: bién tinh 94°C 5 phut, tiép theo
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35 chu ky [Bién tinh 95°C - 30 gidy, gdn moi 52°C
(doi voi gen malK, rbel) va 55°C (d6i voi gen ITS2) -
50 gidy, téng hop 72°C - 1 phut], hoan tat kéo dai
chudi 72°C trong 10 phut va gitt mau & 4°C. San
pham PCR duoc dién di kiém tra trén gel agarose 1%
c6 b6 sung thudc Redsafe (Hang Intron). Sau khi
dién di, ban gel duoc soi duéi déen UV va chup anh
bang hé thoéng Dolphin - Doc Image system cia
Hang Wealtec. Nhitng san ph4m PCR sau khi duoc
khuéch dai thanh cong sé duoc tinh sach biang bo
kit (PCR purification Kit cia Hang Norgen Biotek),
cac budc thuc hién theo huéng dan ctia nha san xuat.

Sau khi tinh sach, san phdm PCR nhan gen
mafK, rbcl, ITS2 duoc giri cho Cong ty 1% Base ¢
Malaysia @€ giai trinh tu. Trinh tw nucleotide ctia cac
doan DNA duoc xac dinh bang may giai trinh tu tu
dong, stt dung bo kit BigDye® Terminator v3.1 Cycle
Sequencing, theo nguyén ly Sanger.

2.2.3. Phuong phdp phan tich di lieu DNA ma
vach

Trinh tu nucleotide ctia cac doan gen mafK,
rbcl, ITS2 duoc xtt ly va phan tich bing phan mém
tin sinh hoc BioEdit 6.0; Mega 7 va cong cu BLAST
trén website NCBIL.

3. KET QUA VA THAO LUAN

3.1. Nhan ban doan trinh ty gen mafK, rbcl. va
N

Gen maiK 1a mot trong nhitng gen ma héa nam
trong luc lap, c6 thé nhan ban mot cach dé dang &
nhiéu loai thuc vat, day 1a trinh tr gen duoc st dung
rong rai dé dinh danh céc loai thuc vat (Vijayan va
Tsou, 2010). Mot s6 doan trinh tw DNA ma vach
mafK cta cac loai thuoc chi Lan Kim tuyén
(Anoectochilus Blume) da duoc cong bé trén Ngan
hang Gen qudc t& (NCBI). Trén co s& cac cong trinh
da cong b6, trong nghién cttu nay da st dung cap
méi, méi xudi 3F_KIM_f: 5-CGT ACA GTA CIT
TTG TGT TTA CGA G-3’ va moéi nguoc: 5-ACC CAG
TCC ATC TGG AAA TCT TGG TTC-3’ dé nhan ban
doan gen maK tir DNA téng s6 ctia loai Lan Kim
tuyén. Két qua kiém tra san phdm PCR nhan ban
doan gen mafK trén ban gel agarose 1% cho thay
doan gen mafK d&a duwoc nhan ban dic hiéu, bang
DNA ¢6 kich thuéc khoang 800 bp nhu tinh toan ly
thuyét khi so voi thang DNA chu4n 100 bp (Hinh 2a);
c6 thé khing dinh da nhan ban thanh cong doan gen
maifK & loai Lan Kim tuyén nghién ctru.

Tuong tw gen maf, gen rbcl. ciing la mot gen
nam trong luc lap va c6 thé nhan ban mot cach dé
dang & nhiéu loai thyc vat. St dung cip moi, moi
xu6i rbcla-F 5- ATG TCA CCA CAA ACA GAG ACT
AAA GC-3 va mdi nguoc rbcLa-R GTA AAA TCA
AGT CCA CCR CG-3’ da nhan ban thanh cong doan
gen rbcl tt mau DNA téng s6 cta loai Lan Kim
tuyén. Bang DNA nhéan ban dic hiéu co6 kich thuoc
khoang 600 bp khi so sanh voi thang DNA chu4n 100
bp (Hinh 2b); két qua nay c6 thé khang dinh da nhan
ban thanh cong doan gen rbcl & loai Lan Kim tuyén
nghién ctu.

Gen ITS2 1a gen nam trong nhan té bao va ciing
c6 thé nhan ban mot cach dé dang & nhiéu loai dong,
thuc vat. Poan gen /72 ciing duoc st dung rong rai
va hiéu qua trong viéc dinh danh, phan loai cac loai
dong, thuc vat (Vijayan va Tsou, 2010; Yao ef al,
2010; Yong et al, 2010). Nhan ban doan gen /72 tir
mau DNA téng s6 ctia loai Lan Kim tuyén bing phan
ung PCR v6i cap moéi, moi xuoi [7S2PF: 5- ACG AAT
TCA TGT CCG GTG AAG TGT TCG -3’ va modi
nguoc ITS2PR: 5- TAG AAT TCC CCG GTT CGC
TCG CCG TTAC -3, két qua dién di kiém tra san
pham PCR cho thdy doan gen /72 da duoc nhan ban
dac hiéu, bang DNA c¢o6 kich thudc khoang 350 bp
nhu tinh toan ly thuyét khi so v6i thang DNA chudn
100 bp (Hinh 2c); c6 thé khing dinh da nhan ban
thanh cong doan gen /72 & loai Lan Kim tuyén
nghién ctru. Cac san phdm nhan ban doan gen maf,
rbd. va ITS2 duoc tinh sach va giai trinh ty
nucleotide.

Hinh 2. a- San ph4m PCR nhan doan gen maf&;b -
San ph4m PCR nhan doan gen rbcl; c - San phdm
PCR nhan doan gen /72 tir DNA tdng s6 cta loai
Lan Kim tuyén nghién ctru trén gel agarose 1,0%. M -
thang DNA chuén 100 bp
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3.2. Phan tich trinh ti cdc doan DNA ma vach

3.2.1. Trinh tir nucleotide doan gen matK

Két qua xac dinh trinh tu nucleotide doan gen

BLAST trén Ngan hang Gen qudc t€ (NCBI), thu
duoc doan gen matK co kich thudc 790 bp véi chat
luong tot. St dung doan trinh ty gen ma/K dé phan

tich va so sanh voi mot so trinh tr gen khac trén
Ngan hang Gen quoc té. Két qua doan gen mafK cia
loai Lan Kim tuyén thu thap tai Thanh Hoéa da duoc
dang trén GenBank (NCBI) v6i ma s6 MW678627,
nhu sau:

AAGATGTTCCTTCTTTGCATTTGTTGCGATTTATTTTCCACGAATATCATAATTTGAAGAGTATCATT
ACTTCAAATAAATCCATTCACGTTTTTTCAAAAAAAAAGAAAAGAATTTTTTGGTTCCTACATAATTTTTA
TGTATATGAATGCGAATATCTCTTTCTTTTTCTTCGTAAAAATTCTTCTTATTTACGATCAACATCTTTITG
GAGTCTTTATTGAGCGAACACTTTTTTATGTAAAAATGGAATCTATTCTAGTAGTATATTTTAATTCTTTT
CAGAGGATTCTCTGGTTCCTCAAAGATCCTTTCATACATTATGTTCGATATCAAGGAAAAGTAATTCTGA
CTTCAAAGGTAACTCTTATTCTGATGAAGAAATGGAATTTTCATGTTGTGAATTTTTGTCAATTTTATTTT
CACTTTTGGTCTCAACCTTATAGGATCCATATAAAGCAATTACCCAACTATTCCTTCTCTTTTCTGGGGT
ATTTTTTAAGTGTACAAAAAAAAACTTTGGTAGTAAGAAATCAAATGCTAGAGAATTCCTTTCTAATAAAT
ACTATGACTAAGAAATTAGATACCGTAGCCCCAGTTATTTCTCTTATTGGATCATTGTCGAAAGCTCAAT
TTTGTACTATATCAGGTCATCCTATTAGTAAACCCATTTGGACTGATTTTTCGGATTCTGATATTATTGAT
CGATTTTGTCGGAAATGTAGAAATCTTTGTCGTTATCACAGCGGATCCTCAAAAAAAAAAGTTTTGTATC
GTATAAAATATATATT

Trinh tu nucleotide ctia doan gen mafK thu duoc
nay duoc so sanh v6i 7 trinh ty gen maK cuta cac loai
khac cung thudc chi Anoectochilus va 1 loai thudc chi
Ludisia- day 1a chi c6 dac diém hinh thai kha giong voi
cac loai chi Anoectochilus nho cong cu BLAST trén
NCBI. Két qua cho thdy, trinh tu gen maK ctia loai Lan
Kim tuyén nghién ctru c6 mizc d6 trong dong 99,87%
cao nhat voi trinh te gen maiK ctaloai A. formosanus
c6 ma s6 EU797513.1 trong Ngan hang Gen qudc té

Bang 2. C4c vi tri nucleotide sai khac trong trinh tir gen mafK ctia loai Lan Kim tuyén nghién ctu véi 7 ma
gen cong bo trong Ngan hang Gen qudc té

malK cta loai Lan Kim tuyén, cho thdy doan gen
dwoc nhan ban co kich thuéc 790 bp.

Sau khi giai trinh tu doan gen mafK, trinh tu
duoc xtt ly bang phin mém BioEdit va cong cu

va tuong ddng vaéi cac loai thuoc chi Anoectochilus tix
98,72 - 99,75% (tuong tmg vo6i loai A Iylei ma so
IN166019.1 1la 98,72%; loai A elafus ma so
KU687098.1 1a 98,95%; loai A. albolineatus ma so6
IN166018.1 1a 98,98%; loai A. koshunensis ma so
EU797512.1 1a 99,62% va loai A. roxburghii ma s6
KY966708.1 1a 99,75%) va loai Ludisia discolor ma so
AJ543947.1 1a 96,83%.

- Mai sé Vi tri nucleotide sai khac
Lodi 1 ong NCBI
g 114182237 |248|258|266(297|338(361|410|439|588| 647|668 |677 |683|706|712
A.
formosanus | \rwezeeor|A [T T |6 |c |a [T |a T [T |[cle|alc |t |T |¢ |6
Hayata
nghién ctru
4 EU797513.1|A |T |T |G |[C |A [T |A |T |T |T |G |A |C |T |T |G |G
formosanus
A .. |KY9667081|A |T |T |G |[C |A |T |A |T |T |C |[A |A |C |T |T |A |G
roxburghii
A . |EU797512.1|A |T |T |G |C |A |T |_ |T |T |[C |[A |A |C |T |T |A |G
koshunensis
A’, JN166018.1 |T |T |T |T |€C |[A |T |[A |G |T |[C |A |G |C |T |T |G |T
albolineatus
A. lylei JN166019.1 |T |T |T |G |C |[A |T |[A |G |T |[C |A |G |C |T |T |T |G
A. elatus KU687098.1|T |T |T |T |C |A |T |A |G |T |[C |A |G |[C |T |T |G |T
L. discolor |AJ543911.1 |T |G |C |G |[T |G |[C |A |G |G |C |[A |A |[A [C |A |G |G
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So sanh doan trinh te gen mafK nghién ciu thu
duoc co kich thude 790 bp véi cdc ma hiéu gen maK
ctia cac loai tréen Ngan hang Gen qudc té, nhan thay
tir vi tri nucleotide thtt 8 dén vi tri 763 c6 muc do
tuong dong cao véi ca 7 ma gen con lai. Vi vay, sé st
dung doan trinh tr nay dé so sanh va phan tich. Cu
thé trinh ty gen maiK cta loai Lan Kim tuyén nghién
ctu ¢6 18 vi tri nucleotide sai khac so véi 7 ma gen
so sanh (Bang 2). Trong s6 18 diém khac biét trén,
c6 8 diém sai khéc gitta mau Lan Kim tuyén nghién
ctu voi cac loai cung chi Anoectochilus (vi tri: 114,
248, 338, 361, 439, 588, 647, 706 va 712). Két qua cho
thdy, doan gen matK nhan ban duoc c6 muc do da
hinh kha cao, khong nhimg co6 thé st dung lam ma
vach d€é phan biét gitta cac loai thuoc chi
Anoectochilus va chi Ludisia ma con c6 thé st dung
dé phan biét gitta cac loai thuoc chi Anoectochilus.
Mat khac, loai Lan Kim tuyén nghién cttu thu thap tai
Thanh Héa c6 su khac biét nho véi trinh tu gen mafkk

ctia loai A formosanus Dai Loan ma s6 EU797513.1,
& vi tri nucleotide 439. Diéu nay cho thdy, ngay ciing
loai, & cac xuat xt khac nhau ciing c6 thé co nhitng
khac biét nhé trong cau triuc gen maK. Nhu vay, tir
két qua phan tich va so sanh cho thiy doan trinh tur
nucleotide gen maiK cuta loai Lan Kim tuyén nghién
ctru rat dac trung nén co6 thé duoc stt dung lam DNA
ma vach d6i véi loai Lan Kim tuyén thu thap tai
Thanh Hoa.

3.2.2. Trinh tir nucleotide doan gen rbclL

Sau khi giai trinh tw doan gen rbcl, trinh ty duoc
phan tich va so sanh véi dir liéu trén Ngan hang Gen
quoc té, két qua thu duoc doan gen rbcl nghién cttu
c6 kich thudc 523 bp co6 chat lugng tot. Poan trinh tu
gen rbcl cia loai Lan Kim tuyén thu thap tai Thanh
Hoéa da duoc dang trén GenBank (NCBI) véi ma so
MW678628, nhu sau:

AGCTGGTGTTAAAGATTACAAGTTGACTTATTATACTCCTGACTACGAAACCAAAAGTACTGATATC
TTGGCAGCATTCCGAGTAACTCCTCAACCGGGAGTTCCGCCTGAAGAAGCGGGCGCTGCGGTAGCAGC
CGAATCTTCTACTGGTACATGGACAGCTGTGTGGACTGATGGACTTACCAGTCTTGATCGTTACAAAGG
ACGATGCTACCACATTGAGCCCGTTGTTGGGGAGGAAAATCAATATATTGCTTATGTAGCTTATCCTTTA
GACCTTTTTGAAGAAGGTTCTGTTACTAACATGTTTACTTCCATTGTGGGTAATGTTTTTGGTTTCAAAG
CCCTGCGAGCTCTACGTCTGGAAGATCTGCGAATTCCCACTTCTTATTCCAAAACTTTCCAAGGCCCGCC
TCATGGCATCCAAGTTGAAAGAGATAAATTGAACAAGTATGGTCGTCCCCTATTGGGATGTACTATTAAA
CCAAAATTGGGATTATCCGCAAAAAACTACGGTAGAGCG

Bang 3. Céc vi tri nucleotide sai khac trong trinh tir gen rbdl ciia lodi Lan Kim tuyén nghién ctru v6i 5 ma gen
cong b6 trong Ngan hang Gen qudc té

Lodi Ma s§ trong NCBI Vi tri nucleotide sai khac
85 161 383
A. formosanus Hayata nghién ctu MW678628 A G A
A. emeiensis LC057212.1 A G A
A. elatus KU687104.1 A G C
A.qgeniculatus JN166036.1 A G C
A. albolineatus JN166035.1 M R C
L. discolor MH749095.1 A A C

So sanh trinh tir nucleotide ctia doan gen rbd.
thu duoc voi 4 trinh ty gen rbcl da duoc cong bo
tréen Ngan hang Gen qudc té cta 4 loai cung chi
Anoectochilus va loai Ludisia discolor. Két qua cho
thay, mic do twong dong trinh tu nucleotide ctia
doan gen rbcl rat cao tir 99,43 - 100% (twong tmg véi
loai A. emeiensis ma s6 1L.C057212.1 1a 100%; loai A.
elatus ma s6 KU687104.1 1la 99,81%; loai A.
geniculatus ma s6 JN166036.1 1la 99,81%; loai A

albolineatus ma s6 JN166035.1 1a 99,43% va voi loai
Ludisia discolorma s6 MH749095.1 12 99,43%).

Phan tich trinh tu nucleotid doan gen rbcl. cta
loai Lan Kim tuyén nghién cttu cho thiy khong cé
nhiéu diém sai khac voi cac loai da cong bo. Cu thé,
doi voi loai A emeiensis (1.C057212.1) khong tim
thdy su khac biét nao trong 523 nucleotide duoc so
sanh. Ba loai con lai cling chi Anoectochilus ciing cé
mutc do twong dong rat cao dao dong tir 99,43 -
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99,81%. Trong do, ca ba loai nay khac mau Lan Kim
tuyén nghién ctru & vi tri nucleotide thi 383: & mau
Lan Kim tuyén nghién cttu 1a A, con ba loai con lai 1a
C; riéng loai A. albolineatus c6 hai vi tri thi 85 va 161
chua xac dinh duoc loai nucleotide chinh xac trong
khi mau Lan Kim tuyén nghién cttu 1a nucleotite loai
A (Bang 3). Nhu vay, voi it diém sai khac nhu trén c6

thé khang dinh doan gen rbcl nhan ban duoc it co y
nghia phan dinh loai thuoc chi Anoectochilus.

3.2.3. Trinh tw nucleotide doan gen ITS2

Doan gen /T2 duwoc nhan ban tir mau Lan Kim
tuyén, giai trinh tr c6 kich thudc 335 bp va da duoc
diang tréen GenBank (NCBI) v6i ma s6 MW663932,
nhu sau:

AATCTTTGACGCAAGTTGCGCCTGAGGCCAATTGGCTAAGGGCACGTCCGCCTGGGCGTCAAGCAT
TACATCGCTTCATTCGACACCAATTGCCCAGTATTGTGCTGTGGTGCTGGTCTGAATGCGGAGAGTGGC
CCTTCGTGCACACTTGTGCGACGGGTTGAAGAACAATTTGCTTTCCTCTGGCCATGTTTTGATAAAGGG
GTGGTGTATGCAGCCATTTGGCCCACACTATCATCTCATTGCCTTGAGGAGGATAAATGTACACATTCGT
GGCTGATCACCCGATATAAATGTCGCAGGTGACGCCCTGAAATGCGACCCCAGGATGGGCG

Trinh tg nay duoc xtt ly, so sanh véi 4 trinh tu
gen twong tmg da duoc cong bo tréen Ngan hang Gen
quoc té NCBI cta 4 loai thuoc chi Anoectochilus. Két
qua cho thay, mac @6 twong dong trinh tu nucleotide
ctia doan gen 752 rat cao tir 98,78 - 99,69% (twong
ung voi lodi A. formosanus ma s6 GQ396668.1 va A.

Iyleima s6 JN166060.1 1a 99,69%; loai A. koshunensis
ma s6 EU700340.1 1a 99,39%; loai A. albolineatus ma
s6 JN166058.1 1a 98,78%). Két qua so sanh trinh tur
nucleotide gen /7'2 nghién cttu véi 4 ma gen cong
bo trong Ngan hang Gen quéc té bang phan mém
BioEdit 6.0, nhu sau:

LKT

JN166058.1
JN166060.1
GQ396668.1
EU700340.1

LKT

JN166058.1
JN166060.1
GQ39%6668.1
EU700340.1

LKT

JN166058.1
JN166060.1
GQ396668.1
EU700340.1

LKT

JN166058.1
JN166060.1
GQ396668.1
EU700340.1

LKT

JN166058.1
JN166060.1
GO396668.1
EU700340.1

LKT

JN166058.1
JN166060.1
GQ396668.1
EU700340.1

AATCTTTGA-CGCAAGTIGCGCCTGAGGCCAATTGGCTAAGGGCACGTICCGCCIGGGCGT
AATCTTTGARCGCAAGTTIGCGCCTGAGGCCAATTGGCTARAGGGCACGTICCGCCIGGGCGT
AATCTTTGARCGCAAGTTIGCGCCTGAGGCCAATTGGCTARAGGGCACGTICCGCCIGGGCGT
AATCTTTGARCGCAAGTIGCGCCTGAGGCCAATTGGCTARGGGCACGTICCGCCIGGGCGT
ARTCTTIGARCGCRAAGTITGCGCCTGAGGCCARTTGGCTARGGGCACGTICCGCCIGGGEGT

LR R R B A B 2 A B A 2 A A R A2 R R R Rt R R R Rt R R R R R R R R R R R R R LR R RS R RS 2

CAAGCATTACATCGCTTICATTCGACACCAATTGCCCAGIATTIGIGCTGIGGTGCTGGTICT
CARGCATTACATCGCTTICATTCGACACCAARTTGCCCAGTIATTTIGCTGIGGTIGCTIGGICT
CAARGCATTACATCGCTTICATTCGACACCAATTGCCCAGTATTGIGCTGIGGTIGCTGGICT
CAAGCATTACATCGCTTICATTCGACACCAATTGCCCAGIATTIGIGCTGIGGTGCTGGICT
CARAGCATTACATCGCTTICATTICGACACCAATTGCCCAGTIATTIGIGCTGIGGTGCTGGICT

g o o e e e e e o g g e e e g g e g e e e e e e g e g e e e g g g

GRATGCGGAGAGIGGCCCTTICGIGCACACTIGIGCGACGGGTTGAAGRACAATTTGCTIT
GRATGCGGAGAGIGGCCCTTICGIGCACACTIGIGTGACGGGTTGARAGRACAATTTGCTIT
GRATGCGGAGAGIGGCCCTTICGIGCACACTIGIGCGACGGGTTGARAGRACAATTTGCTIT
GAATGCGGAGAGIGGCCCTTICGIGCACACTTIGIGCGACGGGTTGAAGRACAATTTGCTIT
GAATGCGGAGAGIGGCCCTITICGIGCACACTTIGIGCGACGGGTTGARAGRACAATTTGCTIT

LR A R R A Rt A R R RS A R R R RS R R R Rt R R R Rt R R R R L SRR R R R R R R LR R R R LR RS2

CCICIGGCCATIGITITGATAARGGGGTIGGTGTATGCAGCCATTTIGGCCCACACTATCATC
CCICIGGCCATIGITITGATAAAGGGGTGGTGTATGCAGCCATTAGGCCCACACTATCATC
CCICIGGCCATIGITITGATAARGGGGTIGGTGTATGCAGCCATTIGGCCCACACTATCATC
CCICIGGCCATIGITITGATAARGGGGTIGGTGTATGCAGCCATTIGGCCCACACTATCATC
CCICTIGGCCAIGITITGATAAAGGGGTGGTGTIATGCAGCCATTIGGCCCACACTATCATC

e e o e o g e e e e e g g g g e e e g g e e e g g g g e e e e g e e R e

TCATTGCCTIGAGGAGGATAARTGTACACATTICGTGGCTIGATCACCCGATATRAAATGTICG
TCATTGCCTTGAGGAGGATARATGTACACATTCGTGGCTIGATCACCCGATATAAATGTICG
TCATTGCCTIGAGGAGGATARATGTACACATICGTGGCTIGATCACCCGATATARATGTICG
TCATTGCCTIGAGGAGGATARATGTACACATTICGTGGCTGATCACCCGATATARATGTICG
TCATTGCCTIGAGGAGGATAARTGTACACATTCATGGCTIGATCACCCGATATRAAATGTICG

r***ttttt*****ttt*t***t*ttt*t***t LA A A 2 2 8 2 8 2 8 2 2 8 8 8 8 8 2 8 8 & & 24

CAGGTGACGCCCIGAARATGCGACCCCA
CAGGTGACGCCCIGARATGCGACCCC-
CAGGTGACGCCCIGARATGCGACCCC-
CAGGTGACGCCCIGAARRTGCGACCCC-
CAGGTGACGCCCIGAARATGCGACCCC-
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Bang 4. C4c vi tri nucleotide sai khac trong trinh ti gen /732 ctia loai Lan Kim tuyén nghién ctu véi 4 ma gen
cong b6 trong Ngan hang Gen quéc t&

. .. L Vi tri nucleotide sai khac
STT Tén loai Mai hiéu 10 112 991 931 73
1 A. formosanus Hayata nghién ctiu MW663932 - G C T G
2 A. formosanus GQ396668.1 A T C T G
3 A. albolineatus JN166058.1 A T T A G
4 A. lylei JN166060.1 A T C T G
5 A.koshunensis EU700340.1 A T C T A

Trinh ty nucleotide gen /72 cta loai Lan Kim
tuyén nghién ctru c6 5 vi tri nucleotide sai khac doi
v6oi 4 ma hiéu gen so sanh (Bang 4). Trong do, so
sanh véi trinh ty nucleotide gen /752 cta loai A.
formosanus Dai Loan cong b6 thi mau Lan Kim
tuyén nghién ctru c6 2 vi tri nucleotide sai khac 1a vi
tri 10 va 112. Nhu vay, gen /752 c6 thé dung dé phan
biét cac xuat xt loai A. formosanus véi nhau. Déi voi
muc d6 loai, Lan Kim tuyén nghién cttu c6 sy khac
biét v6i loai A. albolineatus & 4 vi tri (10, 112, 221 va
231), v6i loai A. koshunensis co su khac biét & 3 vi tri
(10, 112 va 273) va véi loai A. Iylei c6 sai kKhac & 2 vi
tri (s6 10 va 112). Véi nhitng phan tich trén, cho thay
c6 thé dung gen /752 @é phan biét & muic do loai
hoac duéi loai trong chi Anoectochilus.

4. KET LUAN

Pa xac dinh dugc 3 doan trinh tv DNA ma vach
cho loai Lan Kim tuyén A. formosanus Hayata, doan
gen malK kich thuéc 790 bp (ma s6 trong Genbank:
MW678627), gen rbcl kich thuoc 523 bp (ma so trong
Genbank: MW678628) va gen /72 kich thudc 335 bp
(ma so6 trong Genbank: MW663932). Trinh tu
nucleotide ctia cac doan gen nay déu c6 s sai khac voi
cac trinh tr gen twong déng cong bo trén Ngan hang
Gen qudc té. St dung chi thi gen maiK va rbcL nghién
ctru c6 thé phan loai va dinh danh chinh xac loai Lan
Kim tuyén A. formosanus Hayata tai Thanh Hoéa, gop
phan quan trong cho cong tac bao ton, khai thac va
phat trién nguén gen loai cay duoc lieu quy nay.
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DETERMINATING DNA BARCODE FOR CLASSIFICATION AND IDENTIFICATION OF
Anoectochilus formosanus Hayata IN THANH HOA PROVINCE

Nguyen Trong Quyen', Le Cong Manh?, Nguyen Thi Tho?,
Khuat Thi Hai Ninh?, Hoang Van Sam?, Bui Van Thang?

!Thanh hoa Agriculture Institute
? Vietnam National University of Forestry

Summary

Anoectochilus formosanus Hayata, a highly valued medicinal plant, has been over-exploited, which can lead
to the extinction of this species in the wild. However, it is difficult to distinguish this plant from other
species of genus Anoectochilus because of the similar morphological characteristics of these species. This
study aimed to develop some DNA barcode markers of A. formosanus Hayata collected in Thanh Hoa
province to accurately identify this species for the conservation and development of the genetic resources.
In the outcome of this study, we have identified three DNA barcode sequences from A. formosanus Hayata
genome, which were mafK, rbcl. and /752. The three sequences had high similarities with the respective
sequences published on the International GeneBank (NCBI) with the differences were only from 3 to 8
nucleotides. Out of the three DNA barcode sequences, maiK and /72 were effective candidates for the
classification and identification of A. formosanus Hayata in Thanh Hoa. These findings are the scientific
basis for the conservation, exploitation and development of the genetic resources of of this plant species.

Keywords: Anoectochilus formosanus Hayata, DNA barcode, identification, gene sequences.
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