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TOM TAT

Xac dinh dung loai sé& giup ich cho viéc bao tdn cling nhu cac nghién ctru vé sinh hoc tién hoa va hé théng hoc
cua loai. Ma vach DNA 1a cong cu hitu ich dé x4c dinh loai bé“lng cach sir dung cac doan DNA b gen duogc
chuén héa. Ching t6i sir dung ma vach DNA (gen I7S-rDNA) d¢ kham pha tinh trang phan loai ciia loai Hoa
trimg ga yén tir dya trén 19 mau thu thap & rimg qudc gia Yén T, tinh Quang Ninh nhim cung cap mot cach
nhin méi v& mdi quan hé phat sinh loai cua chi Ngoc Lan (Magnolia L.), ho Ngoc Lan (Magnoliaceae). Trong
nghién ciru nay, ty 1¢ thanh céng cho phan tmg khuyéch dai PCR ving gen ITS-rDNA 1a 100%. Ty 1¢ doc thanh
cong trinh tu hai chiéu dat dugc tir sin pham PCR 1 100% ddi voi doan gen ITS-rDNA dai 600 bp va dang ky
trén GenBank (M2 s6: MW969605 dén MW969623). Phan tich phat sinh loai st dung phuong phédp ML chi ra
ré“lng cac mau Hoa tring ga yén tir (Magnolia sp.) co mdi quan hé gin glii vdi cac loai Magnolia championii, M.
albosericea, M. coco va hinh thanh mét nhanh chi em dbi v6i ba loai noéi trén. Chung t6i xac nhan Hoa trimg ga
yén tir (Magnolia sp.) & Rung qudc gia Yén Tu 1a M. quangninhensis va nghién ciru ndy cung cap dir liéu di
truyén diu tién cua loai ndy. Khoang cach di truyén gilra cac loai trong va gitta cac loai Magnolia 2,7% (dao
dong tir 0 dén 5,7%). Nghién ciru hién tai cung cAp thém bang ching vé ving gen ITS-rDNA nhu mét dau hiéu

hiru ich dé xé4c dinh loai trong chi Magnolia.

Tir khoa: ciy phat sinh pha hé, DNA ma vach, hoa tring ga yén tir, ITS-rDNA, Magnolia sp..

1. PAT VAN PE

Trén thé giéi, Ngoc lan (Magnolia L.) 1a
mdt chi thyc vat thudéc ho Ngoc lan
(Magnoliaceae) voi khoang trén 90 loai, phan
bd chi yéu & Pong Nam A va Chau My (Vu
Quang Nam, 2017), thuong 1a cay bui va gb
nhd, bao hoa chua phan héa, khong c¢6 cudng
nhuy, hoa va qua thuong moc ¢ dau canh, c6 2
nodn trong mdi 14 nodn. O Viét Nam, chi Ngoc
lan c6 khoang trén 12 loai, phan bd rong khip
dat nudc, da sd cac loai duoc ding lam canh
boi hoa thuong to, thom, 14 xanh quanh nam.
Trong nhiéu dot khao sat, diéu tra tai Rung
qudc gia Yén Tu, tinh Quang Ninh chung toi
phat hién va thu mau duoc loai Hoa trimg ga
yén tir (Hinh 1). Loai ndy dugc céc can bo
quan 1y va nguoi dan dia phuong goi la loai
Hoa tring ga. Tuy nhién, qua nghién cuu
chung t6i thay loai Magnolia coco hoan toan
khong 16ng, cdy bui, hoa tring, thuong 1a cay
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trong, trong khi loai duoc phat hién tai rimg
quéc gia Yén Tir c6 dic diém sinh hoc nhu hoa
to, mau tréng hoac tim h@)ng, cy gb nho (5-8
m), c6 phan bd tu nhién. Do vay, xac dinh
chinh x4c tén khoa hoc cua loai/thtr Hoa trirng
g yén tir trong tu nhién 1a rat quan trong d6i
vo1 viéc xac dinh giéng cay, lya chon cha me
dé nhan giéng, str dung va bao tén ngudn gen
cua chung.

Ma vach DNA (DNA barcoding) st dung
doan DNA ngin da chuan hoa phén biét giira
cac loai (Hebert et al, 2004; Liu et al,
2012a,b), chung tr¢ thanh cong cu phuc vu cé
hiéu qua cho cong tac giam dinh, phan loai,
danh gia quan hé di truyén, phat hién loai méi,
quan ly chét lugng, ngué)n géc, xuét xu, ban
quyén cta san pham tir sinh vat (Chen et al.,
2010; Gao et al., 2010; Liu ef al.,, 2012a,b). O
thuc vat, mot sb vung gen luc lap (matK, rbcL,
psbA-trnH, atpF-atpH...) va vung gen nhan
(ITS-rDNA) dang dugc ung dung rong rai
trong cac nghién ctru mdi quan hé phat sinh
chung loai (phylogeny), phan loai (taxonomy)
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va nhan dang loai (identity) (Hollingsworth et
al., 2009; Li et al., 2011). Nhiéu phan tich phat
sinh loai phan tir d3 duoc tién hanh & Magnolia
hodc Magnoliaceae trén co s¢ phan tich trinh
tu nucleotide vung gen luc lap (matK, rbcL,
trnH-psbA va ycf 1b) va gen nhan (I7S-rDNA)
(Nie et al., 2008; Ha Van Huan et al., 2017,
Huan et al., 2018; Wang et al., 2020; Liu et al.,
2020). Nhitng nghién ctru phat sinh loai nay da
ning cao hiéu biét cia ching ta vé cac mbi
quan hé tién hoa trong ho.

Pé cong tac quan ly, bao ton va phat trién
loai Hoa tring ga yén tor c6 hi¢u qua, trong
nghién cuu nay chung t6i1 giai trinh tu

nucleotide vung gen nhan (/7S-rDNA) cua 19
mau Hoa trimg ga nham phuc vu phan loai,
giam dinh va xac dinh mdi quan hé di truyén
cling nhu xem xét muc do hiru dung vung gen
DNA ma vach nay.

2. PHUONG PHAP NGHIEN CUU

2.1. Vat liéu nghién ciru

19 mau Hoa trimg ga yén tir hoang di duoc
dung lam vat liéu trong nghién ctu nay (Hinh
1, Bang 1). Cac mau 14 duoc bao quan trong tii
nhua déo co chtra silicagel ngay tai thuc dia va
chuyén dén phong thi nghiém giit ¢ ti lanh 4m
30°C dén khi st dung tach chiét DNA.

Hinh 1. Hinh dnh Hoa va Qua cua loai Hoa tring ga yén tir (Magnolia sp.)

(Anh: Vii Quang Nam)

Bing 1. Bang ky hiéu 19 miu Hoa trimg ga yén tir sir dung trong nghién ciru

Tén K¢ hiu S6 hiéu Noi thu mau Mai 50 ODzsonm/  Ham luong
Viét Nam : tiéu ban GenBank OD280nm (ng/nL)
, VQNOI . L A
Hoa trimg VQNOI- i Rung quoc gia Yén  MW969605- 1.85 750
ga yén tu VQNI19 VON19 tr, Quang Ninh MW969623 ’
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2.2. Phuong phap nghién ctru trong phong
thi nghiém
2.2.1. Tach chiét DNA téng sé
DNA tong s6 ctia 19 miu loai Hoa trimg ga
yén tir dugc tach chiét bang bo hoa chat Plant
DNA isolation Kit (Norgenbiotek, Canada).
Cac budc duoc thuc hién theo huéng dan cua
nha san xuat.
2.2.2. Nhin bén gen dich bang kj thudt PCR
Nhan ban ving gen nhan (/7S-rDNA) bang
ky thuat PCR véi cap modi thiét ké 600
nucleotide trén co s¢ trinh tu I7S-rDNA cua
cac loai trong chi Magnolia trén Genbank
(Bang 2) bang phan mém primer 5.0. Mdi xudi
ITS-F: 5’-CTCCTACCGATTGAATGGTC-3’

va moi nguoc ITS-R: 5-
GAATCCTCGTAAGTTTCTTC-3’. Mdi phan
tmg PCR c6 thé tich 25uL véi cac thanh phan:
7 uL H>O deion, 12,5 uL PCR Master mix 2X
(Thermo Scientific™), 1,25 pL mdi xudi (10
pmol/uL), 1,25 pL mdi nguoc (10 pmol/uL), 3
uL DNA (10 — 20 ng). Phan tng duoc thuc
hién trén may PCR model 9700 (GeneAmp
PCR System 9700, M¥). Chu trinh nhiét cua
phan tng PCR gdm: 94°C trong 3 phut; tiép
sau 1 35 chu ky ndi tiép nhau voi cac bude:
94°C trong 45 gidy, 55°C trong 45 giay, 72°C
trong 45 gidy; két thiic phan tmg nhan gen &
72°C trong 10 phut, giit san pham & 4°C.

Bang 2. Danh sach cac loai/thir trong chi Magnolia trén GenBank sir dung trong nghién ciru

Ma so . X
TT Tén loai/thir GenBank  TT Tén loai/thir M?IST‘;_?"D‘]‘\];‘)“"
(UTS-rDNA)
1 Magnolia championii MN990501 21 M. obovata MN990498
2 M. albosericea MN990548 22 M. lotungensis MN990513
3 M. bidoupensis MN990552 23 M. omeiensis MN990567
4 M. coco MN990540 24 M. aromatica MN990504
5 M. hodgsonii MNO990515 25 M. macrophylla MN990529
6 M. delavayi MN990502 26 M. odora MN990509
7 M. nitida MN990568 27 M. kwangtungensis MN990543
8 M. wilsonii MN990549 28 M. chevalieri MN990544
9 M. kobus MN990563 29 M. martini MN990507
10 M. cathcartii MN990497 30 M. ernestii MN990566
11 M. stellata MN990565 31 M. denudata MN990546
12 M. sieboldii MN990511 32 M. insignis MN990505
13 M. sinica MN990512 33 M. kachirachirai MN990569
14 M. dawsoniana MN990550 34 M. mexicana MN990530
15 M. tripetala MN990535 35 M. laevifolia MN990510
16 M. officinalis MN990499 36 M. montana MN990542
17 M. amoena MN990551 37 M. champaca MN990539
18 M. biondii MN990524 38 M. guatemalensis MN990556
19 M. acuminata MN990523 39 M. decidua MN990519
20 M. salicifolia MN990517 40 M. dodecapetala MN990526

2.2.3. Gidi trinh tu va hiéu chinh trinh tuw

San pham PCR duoc dién di trén gel agarose
1,5% va qué trinh xac dinh trinh tu nucleotide
dugc thyc hién tai cong ty Macrogen, Han Quéc.
Trinh ty DNA sau khi giai trinh ty dugc hiéu
chinh va loai bo céac tin hiéu nhiéu véi su tro
gitip ctia phan mém ChromasPro2.1.6 dugc so

sanh voi céc trinh ty da co trén Genbank (st
dung cong cu BLAST trong NCBI -
http:www.ncbi.nlm.nih.gov/BLAST). Cac trinh
tu phan tich dugc sap xép thang hang bang phan
mém Bioedit v7.0.5.2 (Hall, 1999). Cac ving
khong co kha ning sap xép bi loai bo trude khi
phan tich.
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2.2.4. Xdy dung cdy phat sinh chung logi

Cay phat sinh ching loai dugoc xay dung
dwa trén phuong phap xac suat téi da ML
(Maximum Likelihood) sir dung phan mém
Mega 7.0 (Kumar et al., 2016) véi gia tri ung
ho (bootstrap) 1.000 1an lip lai. Khoang cach
di truyén (P) giita cac loai trong chi duogc tinh
toan bang Mega 7.0.
3. KET QUA VA THAO LUAN
3.1. Tach chiét DNA tong sé va phan tng
PCR

Tach chiét DNA tong s6 1a mot bude khai
dau rat quan trong, né quyét dinh sy thanh
cong cho phan ung PCR. Trong nghién cuu
nay chung t6i st dung bd hoa chit Plant DNA
isolation Kit (Norgenbiotek, Canada) dé tach
chiét DNA tong s tir 19 miu 14 cta loai Hoa
tring ga yén tir (Bang 1). DNA tong s duoc
xac dinh ham lugng va d¢ tinh sach cua céc

VQN1 VQN2 VQN3 VQN4 VQN5 VQNB VQN7 M

-y - G G QI e e

mau bang phuong phap quang phd trén may
NanoDrop 2000. Két qua thu duoc ¢ bang 1,
cho thdy cac mau DNA tong s6 c6 ham luong
cao (750 ng/pL) va déu c6 ti 1& ODasonm/
OD2sonm nam trong khoang 1,8 — 2,0, diéu nay
ching t0 cic miu DNA tong sb tach chiét
duoc dam bao do tinh sach dé lam khudn thuc
hién phan tng PCR véi mdi dic hiéu. Cac mau
DNA tong s6 duoc pha lodng bang H,O deion
vé ham luong 20 ng/pL dé bao quan va thuc
hién phan ung PCR.

Cap mdi vung gen ITS-rDNA d3 nhan ban
thanh cong ¢ nhiét do gin mdi 1a 55°C cho 19
mau nghién ctru. San pham PCR c6 kich thudc
khoang 600 bp. Chit lugng ciia san pham PCR
duoc thé hién khi dién di trén gel agarose 1,5%
chi c6 mdt bang duy nhét, sang dam, du tiéu
chuan dé giai ma trinh ty nucleotide cho cac
mau trong nghién ctru (Hinh 2).

VQN8 VQNS VQN10 VQN11 VQN12 VQN13 VQN14 VQN15

and WE o e D e o o

Hinh 3. San phim PCR ciia mdt s6 miu Hoa trirng ga yén tir phan tich véi cip moi I7S-rDNA dién di
trén gel agarose 1,5% (M: Marker phan tir 100bp; VONI-15: ky hiéu mau)

3.2. Trinh ty nucleotide gen I7S-rDNA cia
19 méu Hoa trimg ga yén tir

San pham PCR 19 mau cua loai Hoa tring
ga yén tir sau khi duoc giai trinh ty hai chiéu
(xudi va nguoc) cua vung gen /7S-rDNA dugc
hiéu chinh, ghép ndi véi su trog gitip cta phan
mém chromaspro 2.1.6 dé loai bo cac ving tin
hiéu nhiu va cac dinh mau khong 1d rang.
Téng s6 19 trinh ty nucleotide sau hiéu chinh
da thu duoc doan trinh tu ¢6 kich thudc 1a 578
nucleotide va ching da dugc dang ky trén ngan

hang gen thé giéi (Bang 1). Két qua so sanh
mirc d6 twong dong di truyén chi ra tat ca 19
mau Hoa trimg ga yén tar (VONOI-VONI19) cé
mirc d6 twong dong nucleotide 100% trong
vung gen nay nén ching toi da sir dung két qua
cia 1 mau dé tién hanh cac phan tich tiép theo.
Trinh ty thu duoc tir cac mau nay duoc kiém
tra tinh twong dong (similarity) véi cac trinh tu
san co trén ngin hang Genbank bang cong cu
BLAST. Két qua tim kiém cho thdy trinh tu
cac mau tuong ddng cao voi cac loai trong chi
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Ngoc Lan. Cu thé, miu Hoa tring ga yén tir
(VQN) twong dong di truyén cao 99,13% voi
loai Magnolia championii  (MN990501),
98.61% v&1 M. albosericea (MN990548) va
99,12% voi M. coco (MN990540). Viéc so
sanh voi co s& dit liéu trén GenBank nham
muc dich cho mot két qua tham chiéu véi
nhém loai twong dong nhat véi trinh ty truy
van. Két qua BLAST khong thé két luan chinh
xéac vé loai. Vé6i nhitng truong hop BLAST c6
d6 bao phi va tuong dong cao (99%) ciing
khong thé suy nguoc lai tén loai boi két qua
BLAST chi hién thi trinh ty tuong dong nhat
ma trén GenBank hién c6. Do két qua cua
BLAST cho ra nhimg diém nghi vén chua
chuan xéc, vi viy chung t6i st dung phuong
phép dung cay phat sinh chung loai dé xac dinh
tén khoa hoc cho cic mau trong nghién ciru.
3.3. Khoang cach di truyén (P) giira cac loai
trong chi Ngoc Lan

Trinh ty mau Hoa trimg ga yén tir (VQN)
duogc so sanh vé khoang cach di truyén voi 40
loai trong cung chi Ngoc Lan ldy trén
GenBank (Bang 2). Chung t6i da xac dinh
dugc 138 vi tri bién d6i (Variable), 82 vi tri
nao mang thong tin (Parsimony informative).
Khoang cach di truyén giita cac cap loai trén
co sO phan tich theo phuong phap p-distance
da chi ra mirc d khéac nhau gitra cac cap loai
trong chi Ngoc Lan. Két qua cho thay, trong
chi Ngoc Lan khoang cach di truyén giita cac
loai khé 16m, trung binh 2,7% (0 - 5,7%).
3.4. Vi tri phan loai ciia miu Hoa trimg ga
yén tir

Dé c6 thém céc bang ching khoa hoc chiing
toi xac dinh vi tri phan loai cua 19 mau nghién
ctru. So d6 mdi quan hé di truyén ctua mot sd
loai thudc chi Magnolia da dugc xay dung theo
phuong phap ML (Hinh 3). Cac mau trong
nghién ciu nay va céac loai
championii  (MN990501), M. albosericea
(MNO990548) va M. coco (MN990540) tao
thanh mot nhom riéng c6 muc do twong dong
di truyén cao va c6 quan hé mat thiét véi nhau
v6i gia tri bootstrap (69%). Tuy nhién, mau
nghién cuu duogc tdch biét so vdi ba loai

Magnolia

Magnolia  championii  (MN990501), M.
albosericea (MN990548) va M. coco
(MN990540). Két qua nay cho phép nhan dinh
cic mau trong nghién ctru c6 kha ning 1a mot
loai méi hay phu loai méi cho khoa hoc. Theo
nghién ctru moi nhéat cua Vu et al. (2020) sir
dung phuong phép hinh thai da mo ta loai Hoa
tring ga yén tir 1a mdt loai moi voi tén khoa
hoc (Magnolia quangninhensis QN Vu & NH
Xia) trong ho Magnoliaceae & Rung qubc gia
Yén Tu, tinh Quang Ninh véi mot s6 dic diém
ndi bat nhu tit ca cac bd phan cua cay déu ¢6
mau sang, cac 14 hinh elip 16n c6 mau tring
kem dén hong tim va nhi hoa (6-) 9-11
d6i. Két qua cua chung t6i ciing dong quan
diém véi tac gia trén, trong ving gen nhan
cling da thé hién dugc sy khac biét di truyén
gifta 19 mau Hoa trimg ga yén tir v6i cac loai
trong chi Ngoc Lan.
4. KET LUAN

Trong nghién ctru nay, vung gen nhan (/75-
rDNA) ctia 19 mau Hoa trimg ga yén tir dugc
gidi trinh ty nucleotide c6 kich thudc 578
nucleotide. Céc trinh tu nay da duoc dang ky
trén Ngan hang gen thé gigi (NCBI) v6i ma sd
(MW969605-MW969623) gop phan xay dung
co s& dir liéu ma vach DNA cung cip cho cac
nghién ctru tién hoa va hé théng sinh hoc cia
loai. Trong d6, 138 vi tri nucleotide bién dbi,
82 vi tri nucleotide c6 gia tri mang thong tin
khi so sanh trinh tu nucleotide ving gen nhan
gitra cac loai trong chi Ngoc Lan. Trong chi
Ngoc lan khoang cach di truyén giira cac loai
khé 16n, trung binh 2,7% (0- 5,7%) trong vung
gen ITS-rDNA. Hon nita, két qua phéan tich
trinh tu nucleotide vung gen I7S-rDNA chi ra
cac loai trong chi Ngoc Lan c6 cing ngudn gdc
tién hoa va cac mau trong nghién ctru duoc
tach bi€t 1 nhanh riéng r€, xac dinh dugc chinh
xéc tén loai dya trén két qua giai ma ving gen
ITS-rDNA va dc diém hinh thai véi tén khoa
hoc 1a Magnolia quangninhensis. Vung gen
nay la vung gen DNA barcode (DNA ma vach)
hiru dung dé nhan dang, dinh loai loai cho cac
loai trong chi Ngoc Lan.
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Hinh 3. Méi quan hé ho hang ciia mAu nghién ctru véi cac loai trong cung chi ldy trén Genbank trén
o sé phan tich trinh tw nucleotide ving gen I7S-rDNA bing phwong phap ML
(Cdc s6 trén cdc nhanh tirong trung cho sie hé tro bootstrap. Lodi Elmerrillia tsiampacca (DQ499098)
dwoc xem nhw loai ngoai nhom (outgroup))
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Két qua nghién ciru nay dwgc tdi tro boi nguon
kinh phi cia Hoc vién Khoa hoc va Cong nghé Viét
Nam  thuoc dé tai sau tien si ma s
GUST.STS.DT2019-ST01 va dé tai ma s6 106.03-
2017.16. Nhom tac gia xin chdan thanh cam on
Trung tam nhiét doi Viét - Nga, Vién Cong nghé
sinh hoc Lam nghiép, Truong Dai hoc Lam nghiép
dd tao diéu kién vé co so vt chat va phong thi
nghiém cho sw thanh cong cua nghién ciru nay.
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USING ITS-rDNA-BARCODING FOR IDENTIFICATION

OF Magnolia sp. SPECIES IN VIETNAM (Magnoliaceae)
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SUMMARY

Identifying a species will help its conservation as well as the studies on evolutionary biology and systematics of
this species. DNA barcoding is a useful tool for species identification using standardized genomic DNA
fragments. We used DNA barcodes (/I7S-rDNA gene) to explore the taxonomic status of Magnolia sp.
(Magnoliaceae) based on 19 samples collected from Yen Tu National Park, Quang Ninh province, and to
provide new insight on the genetic relationships of the genus Magnolia. In this study, the PCR success rate for
ITS-rDNA region was 100%. The success rate of bidirectional sequencing of PCR product was 100% for 600
bp long ITS-rDNA region fragment. Phylogenetic analyses using Maximum likelihood (ML) indicated that all
samples of Magnolia sp. had a close relationship with M. championii, M. albosericea and M. coco, and formed
a sister lineage with respect to a clade joining the three these species. We identified the Magnolia sp. from Yen
Tu National Park as M. quangninhensis. Our results provide the first genetic data for this species. Interspecific
genetic distances among Magnolia species was 2.7% (ranging from 0 to 5.7%). Our study confirmed the
monophyly of the genus Magnolia. The current study provides further evidence for ITS-rDNA region as a
useful marker for species identification in the genus Magnolia.

Keywords: DNA Barcodes, ITS-rDNA gene, Magnolia sp., Phylogenly.
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