Nghién ctru khoa hoc c6ng nghé

SU DUNG TRINH TU' NUCLEOTIDE VUNG GEN NHAN (ITS-rRNA)
PE XAC PINH LOAI LAN THUQC CHI LAN HOANG THAO
(DENDROBIUM)

VU PINH DUY
1.MO PAU

Chi lan Hoang thao (Dendrobium) la mot trong nhiing chi quan trong nhit
trong ho Phong lan (Orchidaceae), bao gom 800-1400 loai [1, 2, 3, 4, 5] phan bb chu
yéu ¢ vung nhiét doi va can nhiét doi, mién Bic va Pong Uc [6]. Pa s6 cac loai nay
nam trong Cong udc qudc té vé budn ban cac loai dong vit, thuc vat hoang da nguy
cap (CITES). C6 107 loai thudc Dendrobium ¢ Viét Nam va ching phan bd rong rai
trén khip cac ving cua nudc ta [7, 8]. Chung c6 y nghia duoc liéu ddi véi strc khoe
con ngudi nhu: tic dung loai bé cac chat doc hai tich lily trong cac mo, ting cuong
kha ning mién dich cta co thé, giam lugng duong trong mau va kéo dai tudi tho [9,
10]. Mac du hinh thai ctua cac loai lan da dugc nghién ctru rong rai, thong tin vé
phan tir va di truyén quan thé cua loai phan 16n chua duoc biét dén.

Viéc x4c dinh chinh xac cac loai lan 1a rat quan trong ddi v6i viéc xac dinh
gidng cay trong, lua chon cha me dé nhan gidng, sir dung va bao tén ngudn gen cua
ching. Cac phuong phap truyen théng dé xac dinh cac loai trong Dendrobium chu
yéu dya trén cac quan sat k1eu hinh [11, 12], trong khi cac ddc diém hinh thai thudng
bi anh huong boi cac yéu t6 moi truong [1, 13, 14]. Pac biét, trong giai doan chua ra
hoa, dac dlem hinh thai cta nhiéu loai Dendrobium 13 v cung giong nhau, nén phén
biét chung rat kho khan va doi khi khong thé thuc hién bing phwong phéap truyén
thong [1, 2, 6, 12, 15]. Do do, mot phuwong phap nhén dang chinh xac cho cac loai
Dendrobium 13 can thiét.

Ma vach DNA (DNA barcoding) 1a mot k¥ thuat méi, st dung doan DNA
ngan dé chuan hoa phan biét giita cac loai [16, 17]. Chung di tré thanh cong cu moi
phuc vu ¢6 hi¢u qua cho cong tac giam dinh, phan loai, danh gia quan h¢ di truyen
phat hién loai méi, quan ly chat luong, nguon gbc, xult xtr, ban quyén cua san phdm
tur sinh vat [18, 19, 20]. O thuc vat, mot sd vung gen luc lap (matK, rbcL, psbA-trnH
va atpF-atpH spacer) va vung gen nhan (/7S-rDNA) dang dugc ung dung rong rai
trong cac nghién ctru moéi quan hé phat sinh ching loai (phylogeny), phan loai
(taxonomy) va nhan dang (identity) loai [18, 21, 22, 23]. Céc chi thi di truyén phan
tor da dugc st dung rong rai trong viéc xac dinh cac loai lan: Paphiopedilum [12],
Dendrobium [24], Cymbidium [25], Vanda [26], Phalaenopsis [27]. Dac biét, clng
c6 kha nhiéu cong bd vé mbi quan hé di truyén va nhan dang loai lan trén co sé phan
tich trinh ty nucleotide ving gen nhan (I7S-rDNA) [6, 15, 25, 28, 15, 29, 30].

Gan day, phan loai cac loai thudc chi Dendrobium 1a mbi quan tim 16n cta cac
nha thyc vat hoc va duge coi 1a mot trong nhitng thach thirc phirc tap nhéat ¢ ho lan [4,
6, 14,31, 32]. Xac dinh loai voi thong tin chinh xac la mot trong nhitng chia khoa dé
cai thién quan 1y va bao tdn loai [33]. Mot sb phén tich phan tir da chi ra rang nhiéu
ddc diém hinh thai cua Dendrobium duong nhu 1a ddng nhét, va mot sé don vi phan
loai Dendrobium dugc xac dinh trudc day khong phai la don nganh [4, 6, 14, 34,
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35]. Mot phuong phap nhanh chéng va chinh xac dé xac dinh loai lan 1a diéu can
thiét gop phan cho viéc bao ton ngudn gen cac loai lan cé gia tri & nudc ta [12, 28].
Trung et al. (2013) [12] 14an diu phén tich trinh tu nucleotide ving gen nhan (/7'S-
rDNA) dé xay dung co sé dit 1liéu DNA phén tir va tim ra moi quan h¢ di truyen gitra
céc loai lan trong chi lan hai (Paphiopedilum) & Viét Nam. Két qua cho thdy ving
gen ndy rat hiru ich cho phan tich phat sinh chung loai. Bac biét, tac gia cing da
dinh hudng trong tuong lai tiép tuc phat trién cac chi thi phan tr khac dé xac dinh
cac loai hay giéng cua chi lan hai & Viét Nam kho xac dinh hinh thai (néu khéng co
hoa). Feng et al. (2015) [15] cling da nhan dang 64 loai lan thudc chi Hoang thao
(Dendrobium) & Trung Qudc dua trén co s& phan tich trinh tu nucleotide viing gen
nhan (/752). Két qua chi ra rang trinh tu nucleotide ving gen /752 khong chi dugc st
dung hi€éu qua nhu mot ma vach dé xac dinh céc loai thudc chi Dendrobium, ma cling
c6 kha nang dong gop vao phan tich phat sinh loai cua chi lan do.

Trong nghién ciru nay, ching t61 da giai ma trinh ty nucleotide vung gen nhén
(T, S—rDNA) dé xac dinh loai lan Phi diép, gop phan xay dung co s¢ dir liéu ma vach
DNA nham cung cip nén tang cho bao ton, tién hoa va hé thdng sinh hoc cua loai.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

Vit liéu: 15 mau lan thudc chi Hoang thao thu tai cac ho gia dinh hai tinh Hai
Duong (T1-T8) va Hoa Binh (T9-T15) dugc dung lam vét li¢u nghién ctru (hinh 1)

Hinh 1. Loai lan thu tai Hai Duong

~ Phuong phap tach chiét va tinh sach ADN téng s6: DNA tong sb duoc tach
chiét bang b hoa chat Plant DNA isolation Kit (Norgenbiotek, Canada).

Nhén ban gen dich bang kj thudt PCR: Nhan ban ving gen nhan (ITS-rDNA)
bang k§ thuat PCR véi cap moi ITS1: 5'- AGTCGTAACAAGGTTTCC-3' va ITS2:
5-GTAAGTTTCTTCTCCTCC-3' [36]. Thanh phan mdi phan (mg PCR c6 thé tich
25ul v6i cac thanh phan: 7ul nudce khir ion; 12,5u] PCR Master mix kit (2X); 1,25ul
moi xudi (10 pmol/pl); 1,25 ul méi nguoce (10 pmol/ul); 3 pl ADN (10-20ng). Phan
ung dugc thuc hién trén may PCR model 9700 (GeneAmp PCR System 9700, My).
Chu trinh nhiét ctia phan tng PCR gdm: 94°C trong 3 phut; tiép sau 1 35 chu ky nbi
tiép nhau véi cac bude: 94°C trong 45 gidy, 55°C trong 45 gidy, 72°C trong 45 gidy;
két thiic phan tmg nhan gen & 72°C trong 10 phut, giit san pham & 4°C.
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Giai trinh tw va hiéu chinh trinh ty: San phém PCR dugc dién di trén gel
agarose 1,5% va qua trinh xac dinh trinh ty nucleotide dugc thuc hién tai cong ty
Macrogen, Han Quéc. Trinh ty DNA sau khi giai trinh tu dugc hi€u chinh va loai bo
c4c xung tin hiéu nhiéu voi su tro gitp ctia phan mém ChromasPro2.1.6 [37]. Trinh
tu nucleotide ciia 15 mau lan dugc so sanh véi cac trinh ty da ¢ trén Genbank (sir
dung cong cu BLAST trong NCBI - http:www.ncbi. nlm nih.gov/BLAST). Céc trinh
tu phan tich dugc sip xep thang hang bang phan mém Bioedit v7.0.5.2 [38]. Cac
vung khong c6 kha nang sap xép bi loai bé trudce khi phan tich.

Xay dyng cdy phat sinh ching logi: Cay phat sinh chung loai dugc xay dung
dwa trén phuong phép xéac suat toi da ML (Maximum Likelihood) sir dung phan mém
Treefinder v 2011 [39] va phuong phap Bayesian inference (BI) bang phan mém
MrBayes v 3.2.1 [40]. Trudc khi phan tich ML va BI, dir li€u trinh tu nucleotide s€
duoc khao sat phan bd nucleotide, kiém tra cac gia thuyét va xac dinh mé hinh tién
hoéa t6i wu st dung boi Kakusan 4.0 [41] dya trén thong tin Akaie dwoc hiéu chinh
(corrected AICc - Akaike Information Criterion) Mo hinh tién hoa tot nhat dugc
chon cho ML 1a mé hinh dao chiéu thoi gian tong thé (GTR) véi gia tri tham 5O
gamma (G: 0,7675 trong ML va 0,4762 trong BI). Kiém tra u6c lugng tham sé va
diém hoi tu bang cach su dung phan mém Tracer 1.5 [42]. Thuc hién véi 1.000 lan
1ap lai dé xac dinh gié trj tng ho (bootstrap) trong cdy ML (MLBS) va BI (BPP) véi
1.000 1an lap lai. Ngoai ra, danh gia cic nit trong cidy ML véi gia tri bootstrap 75%
trg 1€n [43] va cac nat c6 BPP 95% trd 1én c6 y nghia trong phan tich BI [44].
Khoang cach di truyén (P) giita cac loai trong chi duogc tinh toan bang Mega 7.0 [45].

3. KET QUA VA THAO LUAN

3.1. Tach chiét va 1am sach DNA tong s6 tir 15 miu lan

DNA tbng s6 cua 15 mau lan di dugc tach chiét DNA thanh coéng voi chit
luong DNA cao (hinh 2). Két qua dién di kiém tra DNA trén gel agarose 1% cho
thdy ADN it bi dut gdy va tuong d6i sach. Ké qua do OD cho thiy chi sb
0OD260/0D280 ctia cac mau luén nam trong khoang 1,8 dén 2,0 cho thay ham lugng
DNA c6 d¢ tinh khiét cao.

Hinh 2. Két qua kiém tra DNA t6ng s6 15 mau lan trén gel agarose 1%

3.2. Nhan bén trinh tw DNA vung gen nhan (ITS-rDNA) véi cip mdi
ITS1/ITS2

Cap moi ITS1/ITS2 da nhan ban thanh céng & nhiét do gan moi 1a 55°C cho 15
mau nghién ctru (hinh 3). San pham PCR c¢6 kich thudc khoang 650 bp. Chat luong
cua san phém PCR duoc thé hién khi dién di trén gel agarose 1,5% chi c6 mot bang
duy nhét, sang dam, du ti€u chuan dé gidi ma trinh ty nucleotide.
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Hinh 3. San pham PCR cuia 15 mAu lan phan tich v6i cip moi ITS1/ITS2 dién di
trén gel agarose 1,5%. Marker phan tir 1 kb

3.3. Xac dinh trinh tu nucleotide viung gen ITS-rDNA ciia 15 méu lan

Sau khi xdc dinh trinh ty nucleotide vung gen nhan (/7S-rDNA) cua 15 mau
lan tir 2 tinh Hai Duong va Hoa Binh. Két qua chi ra rang 15 mau nay ¢6 mirc do
tuong dong nucleotide 100% nén da st dung két qua ciia 1 mau dé tién hanh cac
phan tich tiép theo. Trinh tu thu duoc tir 15 mau lan dugc kiém tra tinh trong dong
(similarity) voi cac trinh tu sdn c6 trén ngan hang Genbank bang cong cu BLAST.
Két qua tim kiém chi ra rang trinh tu nucleotide ctia 15 méu lan twong dong cao véi
cac loai trong chi lan Hoang thao (Dendrobium). Cu thé, twong dong di truyén cao
100% véi loai lan Da hac - Phi diép (Gia hac) (Dendrobium anosmum EU477499);
99% v&i loai lan Gia hac than ngan (D. parishii AB593630) va loai lan Hoang thao
ken (D. lituiflorum KJ944624); 98% voi loai lan Hac vy (D. aphyllum KC205201).
Tuy nhién, mirc d§ twong dong di truyén kha thap véi loai lan Long tu (D.
primulinum AB593641) (94%); lan Hoang thdo voi (D. cretaceum KJ944626)
(93%); Hoang thao nghé tdm (D. loddigesii AB593604) (90%),... Viéc so sanh véi
co s& dit liéu trén Genbank nham muc dich cho mot két qua tham chiéu véi nhom
loai tuong dong nhét véi trinh ty nucleotide truy van. Két qua BLAST khong thé két
luan chinh x4c vé loai. Vi nhitng trudng hop BLAST c6 d6 bao phu va twong déng
cao (99%) ciing khong thé suy nguoc lai tn loai boi két qua BLAST chi hién thi
trinh ty nucleotide tuong dong nhat ma trén Genbank hién cé. Do két qua cta
BLAST cho ra nhitng diém nghi van chua chuan xéc, vi vdy chung t6i di sir dung
phuong phap dung cdy phat sinh ching loai dé xac dinh tén khoa hoc cho 15 méu
lan trong nghién cuu.

3.4. Khoang cich di truyén (P) giita cac loai trong chi lan Hoang thao
(Dendrobium)

Trinh ty nucleotide vung gen ITS cua mau lan nghién ciru s& dugc so sanh vé
khoang cach di truyén véi trinh tu cua 16 loai trong cung chi (dr liéu lay trén
Genbank (bang 1)). Sau khi loai b tit ca cac vi tri trong, cac vi tri con lai duoc sir
dung cho phén tich. Két qua phan tich cho thay c6 278/648 vi tri bién doi (variable),
160/648 vi tri c6 gid tr1 mang thong tin (parsimony informative). Khoang cach di
truyén gitta cac cap loai trén co so phan tich theo phwong phéap p-distance da chi ra
mirc d6 khac nhau giita cac cip loai trong chi lan Hoang thao. Két qua cho thiy,
khoang cach di truyén giita cac loai trong chi lan Hoang thao dao dong kha 16n trung
binh 12,12% (1-17%). Tuy nhién, khong c6 sai khac nucleotide nao duoc tim thay
gitta 15 mau lan trong nghién ctru va loai lan Phi diép di dugc coéng bd trén
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Genbank (D. anosmum EU477499); su sai khac rat thap (1%) ciing duoc tim thiy
giita loai lan di hac v6i loai lan Gia hac than ngén (D. parishii) va loai lan Hoang
thao kén (D. lituiflorum). Khoang cach di truyén giita cac loai trong chi lan Hoang
thao (12,12%) cao hon so v6i khoang cach di truyén giita cac loai go quy thugc chi
Dalbergia trung binh 8,1% (6,5-9,3%) [46]. Két qua nay phan anh 15 mAu lan trén
c6 tén khoa hoc 1a (Dendrobium anosmum). Dé 6 thém cac bang ching khoa hoc
chung t61 xac dinh vi tri phan loai cua 15 mau lan.

Bang 1. Khoang cach di truyén cta 15 mau lan (T) v6i 16 loai trong chi lan Hoang
thdo lay tor Genbank trén co s¢ phan tich trinh tw nucleotide vung gen I7S-rDNA

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
1.T -
2. Dendrobium
anosmum 0.00 -
EU477499
3. D. parishii
AB593630
4. D. lituiflorum
KJ944624
5. D. aphyllum
KC205201 0.01 0.01 0.02 0.02 -
6. D. primulinum
AB593641
7. D. cretaceum
KJ944626
8.D.
macrostachyum 0.10 0.10 0.10 0.10 0.10 0.10 0.10 -
AB847663
9. D. loddigesii
AB593604
10. D.
tetrachromum 0.11 0.11 0.11 0.11 0.11 0.12 0.12 0.14 0.15 -
AB847672
11. D. aqueum
HMO54570 0.11 0.11 0.11 0.11 0.11 0.11 0.11 0.11 0.12 0.11 -
12. D. brymerianum
KJ210422
13. D. transparens
AB593679 0.13 0.13 0.13 0.13 0.13 0.14 0.14 0.15 0.16 0.06 0.12 0.13 -
14. D. hancockii
KF143467
15. D. formosum
AB593564
16. D. lobbii
AB593603
17. D. huoshanense
KP264995

0.01 0.01 -

0.01 0.01 0.01 -

0.06 0.06 0.06 0.06 0.05 -
0.06 0.06 0.06 0.06 0.05 0.01 -

0.11 0.11 0.11 0.11 0.10 0.11 0.11 0.11 -

0.13 0.13 0.13 0.13 0.12 0.13 0.13 0.13 0.13 0.12 0.10 -

0.14 0.14 0.13 0.14 0.13 0.14 0.14 0.14 0.14 0.12 0.11 0.09 0.13 -
0.15 0.15 0.15 0.15 0.14 0.15 0.15 0.15 0.16 0.14 0.13 0.12 0.15 0.12 -
0.16 0.16 0.16 0.16 0.15 0.15 0.16 0.18 0.17 0.16 0.15 0.14 0.17 0.13 0.10 -

0.12 0.12 0.13 0.13 0.13 0.13 0.14 0.13 0.15 0.10 0.12 0.13 0.11 0.14 0.14 0.15 -

3.5. Vi tri phan loai ctia cic mau lan

So d6 mbi quan hé di truyén cua 16 loai thude chi lan Hoang thao da duoc xay
dung theo ca 2 phuong phap ML va BI (hinh 4) chi ra cac két qua nhan duoc 1a nhu
nhau. Cac phan tich ML va Bayesian (BI) da tao ra voi thong s6 (-InL) = 1768,912
va 1811,33 twong ung. 15 mau trong nghién ctru va loai lan Phi diép (D. anosmum
EU477499) tao thanh mot nhom riéng c6 mirc d6 twong dong di truyén cao (100%)
va quan hé mat thiét voi nhau véi gia tri bootstrap (MLBS = 97%, BPP = 100%).
Két qua nay cho phép nhan dinh 15 miu lan nghién ctru c6 chung ngudn gbc véi loai
lan Phi diép trén thé gi6i.
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Dendrobium anosmum EU477499
D. anosmum AB972339
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Papilionanthe teres DQ091682

Hinh 4. Mi quan hé ho hang cia 15 méu nghién ctru v6i cac loai trong cung chi lay
trén Genbank trén co sé phan tich trinh ty nucleotide viung gen nhan (/7S-rDNA)
bang phuong phap Maximum Likelihood (ML) va phuong phap Bayesian inference
(BI). Cac s trén cac nhanh twong trung cho sy hd tro bootstrap. Loai lan HO diép
Papilionanthe teres DQ091682 dugc xem nhu loai ngoai nhoém (outgroup)

Trong nghién ctru ndy, chiing t6i thdy rang trinh tuy nucleotide viing gen nhan
(ITS-rDNA) 1a mot vung DNA hoan toan c6 thé xac dinh, giam dinh duoc loai lan
Phi di€p ¢ giai doan cdy chua ra hoa va cling nhu ching minh kha nang phan biét
thanh cong gitra cac loai (hinh 4). Ket qua nay phu hop véi cong bd cta Tran Duy
Duong et al. (2018) [28]. Tuy nhién, can luu y rang mot s6 dac diém hinh thai trong
ddng cua céac loai trong chi Dendrobium c6 thé 1am cho viéc phén loai cac loai nay
gdy tranh cdi. Do d0, can thiét phai tién hanh phdi két hop chit ch& phuong phap
phan loai truyén théng v6i phuwong phap phan loai hién dai dé cé co so khoa hoc xac
dinh chinh x4c tén loai va mdi quan hé di truyén giita cac loai.

4. KET LUAN

- Viing gen nhan (ITS-rDNA) cta 15 mau lan thudc chi Hoang thao duge giai
trinh ty c6 kich thudc 648 nucleotide. Trong do, 278/648 vi tri nucleotide bién doi,
160/648 vi tri nucleotide c6 gia tri mang thong tin.
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- 15 mau lan duoc x4c dinh thudc loai lan Phi diép (Dendrobium anosmum) dua

trén phén tich khoang cach di truyén va quan hé ho hang vdi cac loai lan di cong bd.

- Ving gen nhan (ITS-rDNA) dai dién cho su tién hoéa din dén sai khac

nucleotide du dé dam bao cho sy phan dinh loai.
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SUMMARY

USING ITS NUCLEAR GENE NUCLEOTIDE SEQUENCES
FOR IDENTIFICATION SPECIES IN DENDROBIUM

DNA barcoding is a useful tool for species identification using standardized
genomic DNA fragments. We used DNA barcodes (Internal transcribed spacer of
the nuclear ribosomal DNA - ITS-rDNA) to explore Dendrobium anosmum, and to
investigate the current taxonomy of Dendrobium. In this study, the success rate for
PCR of ITS region was 100%. The success rate for bidirectional sequencing of PCR
product was 100% with length of 650bp. All 15 samples from two provinces (Hai
Duong and Hoa Binh) of Vietnam have close relationship with D. anosmum
(MLBS=97%, BPP=100%). Genetic p-distances interspecific divergence within and
among Dendrobium species was varied from 1% to 17%, average (12.12%). The
genetic relationship of species/gender belonging to the Dendrobium genus showed
that they have the same evolutionary origin.

Keywords: Dendrobium anosmum, DNA barcoding, DNA Sequencing,
identification, ITS (Internal Transcribed Spacer), nhdn dang, DNA mad vach, lan Phi
diép, trinh ty nucleotide.
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