TNU Journal of Science and Technology 228(01): 234 - 240

CHARACTERIZATION OF atpB-rbcL AND trnL DNA SEQUENCES OF Hoya lockii
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Hoya lockii is endemic to Viet Nam and currently endangered. Hoya
lockii is one of the plants used as ornamental plants as well as
medicinal plants. The classification of plants is usually based on
morphological characteristics and DNA barcodings such as matK,
ITS, rpoC1,... Molecular characteristics are necessary for studying the
molecular taxonomy of each species, Therefore, additional molecular
sequences are needed to find the most specific markers for each
species. In this study, the gene sequences atpB-rbcL and trnL in
chloroplasts were isolated from samples of Hoya lockii . The obtained
atpB-rbcL gene sequence has a size of 713 nucleotides and the trnL
gene has a size of 524 nucleotides. Sequences with high similarity
when analyzed by Blast with sequences of the same genus have been
published. Both amplified DNA of the two regions rbcL and trnL
were used to construct the phylogenetic tree.
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Phan loai

Cam cu loc 1a loai dic hiru caa Viét Nam va hién dang c6 nguy co
tuyét chung. Cam cu 16¢ 14 mot trong nhiing loai duoc sir dung lam
cay canh cling nhu cdy duogc liéu. Viéc phan loai thuc vat hién nay
thuong duoc dya trén dic diém hinh thai va DNA barcoding nhu
matK, ITS, rpoCl,... Cac dic diém phan tir la can thiét cho viéc
nghién ciru phan loai phan tir cua ting loai; vi vay, can phai bo sung
c4c trinh ty phan tir ¢é tim ra nhimg marker dic trung nhét cho ting
loai. Trong nghién ctru nay, trinh tu gen atpB-rbcL va trnL trong luc
lap da duoc phan lap tir mau cdy Cam cu l¢. Trinh ty gen atpB-rbcl
thu duoc c6 kich thude 713 nucleotide va gen trnL ¢6 kich thuéc 524
nucleotide. Céc trinh tu co do twong ddng cao vai cac trinh tu clng
chi da dwoc cong bb. Ca hai ving atpB-rbelL va trnL duoc st dung dé
xay dung cay phat sinh loai.
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1. Gioi thigu

Tir khi dugc phét hién vao nam 2012 dén nay [1], Cam cu 1oc (Hoya lockii) 1a loai dic hiru
ctia Viét Nam va hién dang co nguy co tuyét chung. Cam cu 16¢ 12 mot trong nhing loai dugc sir
dung lam cdy canh. Hoa Cam cu 16¢ c6 dang khéi cau tron, c6 mui thom dé chiu va dugc nhiéu
nguoi yéu thich. Cam cu 16¢ dugc coi 1a loai dic hitu cia Viét Nam véi tinh trang bao tdn duoc
dé nghi xem xét 1a rat nguy cép (CR) (theo huéng dan cac hang myc Danh luc d6 cia IUCN
phién ban 8.1.2010). Loai Cam cu 16¢ ¢6 hinh dang tuong ddi glong v6i loai Cam cu tén lia
(Hoya multifolia), sy khac nhau co ban nhat gitra 2 loai 1a mau sic hoa. Vi vay, de phéan biét loai
Cam cu 1oc voi Cam cui tén Itra nodi riéng va cac loai Cam cu khac néi chung can ap dung thém
phuong phap phan tich ma vach DNA.

Hién nay, co nhiéu loai DNA barcoding dugc su dung dé phén loai phan t& nhu ITS, matK,
rpoC1,... [2]. Hai trinh ty gen rbcL va matK 1a mot trong nhimg DNA barcoding tiéu chuin dang
duge str dung cho tat ca cac loai cdy trong [3]. D3 c6 nhiéu nghién ctru két hop trinh tu gen rbel
va cac trinh ty ma vach khac dé phan loai phan tir [4]-[6]. 6] Viét Nam, da c6 nhiéu nhom nghién
ctru sir dung gen rbcl va trnL dé dénh gia dac diém di truyén ciia mot sb loai nhu Son dao [6],
Bach b [7], Balsams [8]. Tir 2012 dén nay, cac trinh ty DNA barcoding cay Cam cu 16¢c duogc
cong bd tuong ddi it, trén Genbank chi ¢6 3 trinh tu gen ctia loai Cam cu 16¢ 1a 1TS1 (JQ823005),
psbA-trnH (JQ82300), matK (JQ823006). Trong nghién ctru nay, dic diém trinh tu doan gen
atpB—rbcL va trnL-UUA ctia cidy Cam cu 16¢ da duoc xac dinh va sir dung nham b sung trinh ty
gen luc lap cho myc dich phéan loai loai.

2. Vit li¢u va phwong phap nghién ctru

Vit ligu
Mau cay Cam cu 16¢ do phong Cong nghé té bao thuc vat, khoa Sinh hoc, Truong Pai hoc Su
pham — Dai hoc Thai nguyén cung cap.
Cdp méi sir dung trong nghién cizu
Cap méi dugc str dung dé nhan ban doan gen dich 1a trnL va rbclL, trinh ty va théng tin vé cap
mbi dugc thé hién & bang 1.
Bang 1. Trinh t moi nghién ciru

Tén moi Trinh tw moi Nhi¢tdp  Kich thuéc Tham khao
gan moi dw kién
trnL-F 5’- CGAAATCGGTAGACGCTACG -3’ Taberlet va cong
trnL-R 5’- GGGGATAGAGGGACTTGAAC -3’ 54°C 700 bp su (1991) [9]
atpB 5’- ACATCTAGTACCGGACCAATGA-3’ 500C 500 bp Janssens va cong
rbcL 5’- AACACCAGCTTTGAATCCAA-3’ su (2006) [10]

Phuwong phap

Téch chiet DNA tong so

DNA tong sé duoc tach chiét tir mo 1a non twoi theo quy trinh cua kit DNeasy Plant Mini Kit
héng QiaGen.

Kiém tra sin pham DNA sau tach chiét

DNA téng sé cia mau sau khi tach chiét duoc dién di trén gel agarose 1%, trong dém TBE
1X, & hiéu dién thé 90V. Nong do va do tinh sach ciia DNA tong sé duoc kiém tra qua phuong
phap do quang phd hap phu ¢ budc song 260 va 280 nm. Pha loang 100 lan (5pl mau + 450 pl
nuéce), moi mau do ba 1an va gia tri trung binh cta ba lan do duoc lay Iam két qua cudi cung. Do
tinh sach ciia mau thé hién qua théng sé A260/280 (1,6-2,0 dugc coi 1a mau tinh sach).

Nhan gen bang ky thugt PCR va kiém tra DNA trén gel agarose

Phan g PCR duoc tién hanh véi cap mdi dac hiéu trong 25 pl bao gom: master mix (2X-
Thermo Fisher Scientific) — 12,5 pul, mdi xudi (10 pmol/ul) - 1,0 ul, mdi nguoc (10 pmol/ul) - 1,0
ul, DNA khuon (10 ng/ul) - 0,5 pl, H20 - 10 pl. Chu trinh nhiét cho gen trnL: 94°C/4 phat; lap lai
35 chu ki vai (94°C/30 gidy, 54°C/40 gidy, 72°C/40 giay); 72°C/10 phut va gitr ¢ 4°C. Chu trinh
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nhiét cho gen atpB-rbcL: 94°C/4 phat; lap lai 35 chu ki vai (94°C/30 gidy, 50°C/40 giay, 72°C/40
gidy); 72°C/10 phat va gitr ¢ 4°C.

San pham PCR duoc kiém tra trén gel agarose 1,0%. DNA mau duoc tron véi dye va duoc tra
vao gel. Chay dién di ¢ hiéu dién thé 100V trong 45 phut trong dung dich dém 1X TBE. Cac
bang DNA dugc quan sat dudi tia UV.

Xdc dinh va phan tich trinh tw

Trinh ty nucleotide cua doan gen atpB—rbcL va gen trnL duoc xac dinh truc tiép bang cap moi
dac hiéu trén may giai trinh tu ABI PRISM® 3100 Avant Genetic Analyzer, sit dung bd Kit
BigDye® Terminator v3.1 Cycle Sequencing.

Trinh tu gen atpB—rbcL va gen trnl duoc kiém tra bang phan mém Bioedit va duoc sir dung dé
tim kiém trinh ty twong ddng trén NCBI bang chwong tinh BLAST. Phan tich phat sinh loai bang
phan mém MEGA X. Céc doan gen duoc danh gia bang phan tich bootstrap (lip lai 1000 Ian).

3. Két qua va ban luan
3.1. Két qua tach chiét DNA téng sé

Sau khi téch chiét tir Ia non cua cdy Cam cii 1oc, DNA tong s6 dugc dién di trén gel agarose
1,0%. Ket qua dién di dugc thé hién tr(gn hinh 1. Két qua dién di dé‘cho thay, xuat hién 1 bang
séng, ro nét. Khi kiém tra véi OD cho két qua ty 1€ OD 260/280 déu nam trong khoang 1,8-2,0.
M 1 2

750bp mp 4
500bp mp S 4=
Hinh 1. Hinh dnh dién di DNA téng sd ciia mdu Hinh 2. Két qua di¢n di kiém tra san pham PCR
Cam cil lgc nghién ciu M: marker 1kb, 1: gen atpB—rbcL, 2: gen trnL

3.2. Két qud khuéch dai va phén tich trinh tw nucleotide gen atpB—rbcL va gen trnL

Sau khi tach chiét va tinh sach DNA téng s, tién hanh nhan gen atpB—rbcL va gen trnlL bang
ky thuat PCR. San pham PCR duoc dién di kiém tra trén gel agarose 1% dugc thé hién & hinh 2.

San pham PCR duoc tinh sach, sau d6 mau dugc xac dinh trinh ty trén may giai trinh tyu ty
dong. Két qua phan tich doan trinh ty bing phin mém Bioedit thu duoc trinh tu nucleotide caa
doan gen atpB-rbcL ¢o6 kich thude 713 nucleotide (hinh 3) va doan gen trnL cé kich thuéc 524
nucleotide (hinh 4).

10 20 30 40 50 60 70 80 90 100
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CCL_atpB-rbcL

CCL_atpB-rbcL

CCL_atpB-rbcL

CCL_atpB-rbcL

CCL_atpB-rbcL

CCL_atpB-rbcL

ACTAGCAATGTTTCCTGCTACK TCCGGCAAGGACCTCTTCTCCTAGT ACGAATACATCGAATGGGAAATCTGGAARAACTTCTT
310 320 330 340 350 360 370 380 390 400
........ L R B I B I B T I B B R N I I I I |
CCAAGACAATGATTGTACGAATGAAGGTAACATCCATTACATARACCCAAGTTTCGGGATGCGC TGCAGACCTTCTAAACGCT CGAA
410 420 430 440 450 460 470 480 490 500
........ L O e e L P e I |
TATAATTTTH AGGTTCCGGGT! GTACC 'CCAACTCTCTCTATTTAACTTGTTTATACCAGCAGGGGACAACCCTACATGATAATTTGGTTT
510 520 530 540 550 560 570 580 590 600
........ L O e e L P e I |
TAACCCCAATAGTCGATTTTTGATGCCATCCCGCCAAATACTTACAGAAGCACCACCTGAACTAAA TTCTACTACTTTTGCACTTGAGGGTCGGG
610 620 630 640 650 660 670 680 690 700
........ R R R T I L e e e e I I I I |
AAATACGCAACCTCTCTAGCAAAGAACAAAACACGACTTCGTGAAAAATTTA( CGACTTTGACCGCTTTAGTTTCCTGTAATGAACTTACGATGAC
710
P leone
GTCATGTACGCTTT

Hinh 3. Trinh ti nucleotide cza gen atpB—rbcL phan ldp tir mau cay Cam cu lgc

10 20 30 40 50 60 70 80 90 100
CCL_trnL GTTGACCT' AGGAACCTACTA TTTCAATTCAGAGAAACCCCGGAATTAAGAAAAAGGGCAATCCTGAGCCARATCCTATTTTCAGG
110 120 130 140 150 160 170 180 190 200

B B R I R e | I | I | I | I | I | I | I
CCL_trnL TTGAGAAAACGARAACAAGGATAGGTGCAGAGACTCGACGGAAGCTGTTCTAACARATGGAGTT CGC AATCTTTCCATCGAAAATT
210 220 230 240 250 260 270 280 290 300
CCL_trnL CAGAARAGAAAGGATGAAAGATATACATACATATTGAATACTATATCAAATGATTAATACCGACCCARATGAGTCTGTATTTTTTCTATAAARACGTAAG

310 320 330 340 350 360 370 380 390 400
CCL_trnL AATT TTGATTCTTTCTTCA ATCGAATATTCATTGATCAARAGATTCACTCCATAGTCTGTAGATCCTCTTTTCAAGAACTGGATT
410 420 430 440 450 460 470 480 490 500
CCL_trnL AATCGGACGAGAATAA. 'CCGTTCTACATGTCAATGCTGGCAACAATGCAATTT AGAGGAAAATCCGTCGACTTAAAAAATCGTGA
510 520
CCL_trnL GGGTTCAAGTCCCTCTATCCCCA

Hinh 4. Trinh tir nucleotide cza gen trnL phan ldp tir mau cay Cam cu léc

Cac trinh tu gen atpB-rbcL va trnL nghién ctru duoc Blast trong NCBI, két qua cho thdy mau
nghién ctru c6 do tuong dong cao vei cac trinh tu thuoc chi Hoya c6 md so6 MW719068,
NC045868, MW719071,... Két qua khi ghép hai trinh ty gen atpB-rbcL va trnL d€ so sanh ciing
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thu duoc trinh tu c6 d6 twong ddng cao, dao dong tir 98,60% dén 98,88% Vvai cac viing gen atpB—
rbcL va trnL caa luc lap thuoc mot sé loai Hoya nhu H. hamiltoniorum (MW719068, trong dong
98,88%), H. carnosa (NC045868, twong dong 98,74%), H. verticillata (MW719071, twong dong
98,74%). Trong d6 c6 14 trinh ty ¢ d6 twong dong trén 98,74%. Trong céc trinh ty so sanh ¢é ca
mot s6 trinh ty thudc ho Triic dao (Oreosparte celebica-MW719062, Micholitzia-AB586187) va
mot sé ho khac (hinh 5).

esenpton scientitc Name | Max | Total [Query | B | Per | Acc
peser CIENUTE NAME | grore Score Cover value  Ident | Len

Hoya hamiltoniorum chi asf 1267 2155 99% 0.0  95.83% 176245

[<J<]

1262 2133 99% 00 95.74% 176340 N

1262 2133 99% 95.74% 176340 MN7819

1262 1262 &7% 9274% 1383 JOO

arge subunit (rbc

B 00

[<N<N<]

1262 2138 09% 98.74% 175227

1262 2144 09% 92.74% 176040
1262 2122 09% 9274% 176481

1262 2144 09% 92.74% 176056

.. 1262 2133 99% 98.74% 178400

< Imj.|

[<J<N<]

1262 2142 99% 98.74% 175892

1262 2144 99% 98.74% 178525

1262 2133 99% 95.74% 176567

1262 1262 57% 95T4% 1344

1262 1262 57% 9574% 14dd

[< Imlm]

1256 2133 99% 95.60% 161

1256 2133 99% 9560% 161

1256 2127 99% ©560% 133891

1256 2138 09% 92.60% 177648

[<]

1256 2138 09% 92.60% 178205

56 2138 09% 92.60% 176!

51 2219 09% 92.46% 162080 NC

Hinh 5. Kér qua BLAST trinh tir gen atpB—rbcL va trnL trén ngan hang gen
3.3. Khodng di truyén (P-Distances) giiva cdc lodi thudc chi Hoya
Dua trén cac trinh tu nghién ciru va mot sé trinh ty gen twong tng cua cac lodi gan giii trén
GenBank (bang 2), khoang di truyen (P-Distances) va cay phat sinh ching loai dugc xay dung
bang phan mém Mega X.
Bang 2. Thong tin ma sé cac trinh tu trén Genbank si dung dé so sanh

STT M4 sb gen Tén loai/ giong P twong dong (%)
1 MW719068 Hoya hamiltoniorum 98,88
2 NC_045868 Hoya carnosa 98,74
3 MW719071 Hoya verticillata 98,74
4 MW719069 Hoya latifolia 98,74
5 MW719067 Hoya insularis 98,74
6 MW?719061 Hoya ignorata 98,74
7 MW719060 Hoya omlorii 98,74
8 MW719055 Hoya lyi 98,74
9 NC_042246 Hoya pottsii 98,60
10 MW?719072 Hoya thailandica 98,60

Sau khi xir ly loai bo cac khoang trong, trinh tu con lai s& dugc sir dung cho phan tich khoang
céch di truyén. Khoang cach di truyén dwoc phan tich dya trén phuong phéap p- distance vai chi
s6 bootstrap 1a 1000 lan. Két qua so sanh khoang di truyén gitra mét sé loai thudc chi Hoya duoc
thé hién trén bang 3. ‘ ’

Bang 3. Khodng cdch di truyén mét s6 loai thudc chi Hoya dya trén trinh tw gen atpB—rbcL va trnL

1 2 3 4 5 6 7 8 9 10
1 H. lockii
2 MW?719068 H. hamiltoniorum 0.0131
3 NC_0458681 H. carnosa 0.0163  0.0032
4 MW?719071 H. verticillata 0.0155  0.0024  0.0024
5 MW?7190691 H. latifolia 0.0147  0.0016 0.0016  0.0008
6 MW?719067 H. insularis 0.0155 0.0024 0.0024 0.0032 0.0024
7 MW?719061 H. ignorata 0.0139 0.0008 0.0024 0.0016 0.0008 0.0016
8 MW?719060 H. omlorii 0.0147 0.0016 0.0032 0.0024 0.0016 0.0024  0.0008
9 MW?719055 H. lyi 0.0163 0.0032 0.0016 0.0024 0.0016 0.0024 0.0024  0.0032
10  NC_042246 H. pottsii 0.0163  0.0032 0.0032 0.0008 0.0016 0.0041 0.0024 0.0032  0.0032
11  MW719072 H. thailandica 0.0155 0.0041 0.0057 0.0049 0.0041 0.0049 0.0032 0.0041 0.0057 0.0057
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Qua bang 3 cho thay khoang cach di truyén gitra 12 loai trong chi Hoya déu nho hon 1,63%, dao
dong trung binh 0,75% (tir 0,16% t&i 1,63%). Trong d6, trinh tu atpB-rbcL va trnL cta H. lockii
giéng nhat véi loai H. hamiltoniorum c6 ma s6 MW719068 (1,31%) va c6 khoang cach xa nhat véi
H. carnosa (NC_0458681), H. lyi (MW719055) va H. pottsii (NC_042246) véi hé s6 13 1,63%.

3.4. Phan tich cdy phdt sinh chiing logi giita cdc loai thudc chi Ficus

Dua trén trinh ty atpB—rbcL va trnL gitra 11 loai trong chi Hoya, cay phat sinh chung loai
dugc xa@y dyng dua trén phuong phap Neighbor-Joining vai gié tri bootstrap lap lai 1000. Trong
do, trinh atpB-rbcl va tmL cua loai Asclepias subaphylla (Ho La bd- Apocynaceae) c6 ma s
MG678900 lam cay ngoai nhom (outgroup). Phan tich duoc thuc hién bang phian mém MEGA X.
So d6 hinh cdy mé ta mdi quan hé gitra mot s6 loai thudc chi Hoya thé hién trén hinh 6.

52 NC 0458681 H. carnosa
ol MW719055 H. lyi
45 ———— MW719067 H. insularis
MW7190691 H. latifolia

% sl MW719071 H. verticillata
1 NC 042246 H. pottsii
MW719060 H. omlorii

MW719061 H. ignorata
MWW719072 H. thailandica

a5 { H. lockii
43 MW7 19068 H. hamiltoniorum

MGET78900 Asclepias subaphylla

Kl

Hinh 6. So o mé ta moi quan hé di truyén mét sé lodi thuge chi Hoya dwa trén trinh tw atpB—rbcl va trnlL

Két qua hinh 6 cho thay, so @ chia 1am 2 nhéanh: nhanh 1 gom céc loai: H. carnosa, H. lyi, H.
insularis, H. latifolia, H. verticillata, H. pottsii, H. omlorii, H. ignorata; nhanh 2 gém cac loai: H.
thailandica , H. lockii, H. hamiltoniorum. Trong do, loai H. lockii gan véi loai H. hamiltoniorum
nhét, véi hé sb bootstrap turong ddi thap 1a 43. Giira cac mau nghién ctru déu thé hién sy khac biét
& muc dudi loai véi hé sé bootstrap tir 43- 61.

4. Két luan

Di xac dinh duoc dic diém trinh tu gen atpB—rbcL va trnL caa cdy Cam cu 16c (Hoya lockii).
boan gen atpB-rbcL cé kich thuéc 713 nucleotide va doan gen trnL cé kich thuéc 524
nucleotide. Dwa trén trinh tu atpB—rbcL va trnL da xac dinh dugc quan hé caa mau Cam cu loc
thu thap & Viét Nam véi mot sé loai thudc chi Hoya. Trinh tu atpB—rbcL va trnL phan lap duoc
c6 d6 twong ddng cao véi c4c trinh ty di cong bd, dao dong tir 98,60% dén 98,88%.
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