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PAC PIEM PHAN TU VUNG GEN ITS-rDNA CUA LOAI HOANG LIEN O RO LA DAY
(Mahonia bealei (FORTUNE) CARRIERE) CUA VIET NAM

Nguyén Thi Phuong Trang®, Vit Thi Hué?, Vii Thi Dung?, Ngé Vian Tung?,
Nguyén Thi Hong Lién? va Bui Thu Ha*
Vién Sinh thai va Tai nguyén Sinh v4t, Vién Han 1am Khoa hoc va Cong nghé Viét Nam
Khoa Sinh hoc, Truong Pai hoc Sw pham Ha Ngi

Tom tat. Trong nghién ctiu ndy, chiing t6i phan tich dic diém phan ta ving gen ITS-rDNA
cua loai Hoang lién 6 rd 14 day. Két qua cho thay ving gen ITS dai 700 bp c6 chira 24,1%
Timin, 28,4% Guamin, 23,4% Adenin va 24,1% Cistezin, la viing gen pht hop dé sir dung
trong cong tac xac dinh loai va nghién ctu méi quan hé di truyén cho céac loai ho
Berberidaceae. Su khac biét di truyén trung binh giita chi Mahonia va chi Berberis la 2,3%,
Vi cac chi khac 13 17% dén 22%. Cap mdi dac hiéu khuéch dai ving gen ITS dai 300 bp loai
Mahonia bealei da duoc phat trién va tong hop. Trinh tu ving gen 1TS-300 cua Hoang lién
6 10 1a day da duoc dang ky 1én ngan hang gen thé giGi véi ma s6 MT 008067.

Tar khéa: Hoang lién 6 rd 14 day, ITS, Mahonia bealei.

1. Mé dau

Hoang lién 6 rd 14 day c6 tén khoa hoc Ia Mahonia bealei (Fortune) Pynaert thuoc ho Hoang
lién gai (Berberidaceae). Theo Sach do Viét Nam (2007) loai nay dugc xép vao danh muc (EN -
bi de doa & mirc do cao nhat do c6 sb lugng cé thé trong tw nhién con rat it. Hién nay, cac nghién
ctru & Viét Nam vé loai nay chii yéu chi tap trung vao md ta hinh thai, dic diém sinh hoc, sinh
thai, phan bd, gia tri tai nguyén, nhan giéng bang giam hom... ma chwa c6 cong trinh nao nghién
clru vé dac diém phan tir, phat trién moi khuéch dai viing gen dic hiéu phuc vu cho cong tac giam
dinh va bao ton loai. Trén thé gisi, co mot s cong trinh nghién ciru vé dich chiét than caa Mahonia
bealei c6 tac dung chdng ung thu (Mohib U.K. 2019). Nam 2004, Kim Y.D. et al. nghién ciru hé
thong cua ho Beberidaceae dua vao cac gen ndhF, rbcL va ITS trong d6 chi dé cap dén trinh ty
gen rbcL ¢6 ma sé L75871 cua loai Mahonia bealei trén GenBank.

Giai ma trinh ty nucleotide viing gen ITS-rDNA cua loai nghién ciu nham tim hiéu vé dac
diém phan tir ciing nhu kha nang phan loai ciia viing gen va gop phan b sung co so dit liéu vé di
truyén cho loai. Dua trén két qua dat dwoc, phat trién cap mdi dic hiéu phuc vu cho cong tac gidm
dinh khi nghién ctru vé duoc hoc y hoc cuaa loai nay khi thu mau dinh loai chwa da dic diém mang
tinh bao tha nhu hoa hoac qua.

Ngay nhan bai: 20/2/2021. Ngay sua bai: 13/3/2021. Ngay nhan dang: 20/3/2021.
Tac gia lién hé: Bui Thu Ha. Dia chi e-mail: thuhabui.plant@gmail.com
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2. Noi dung nghién cwiu
2.1. Vat liéu nghién cau
C6 06 mau duogc thu bai Vién Sinh thai va Tai nguyén Sinh vat va 17 mau sir dung trén GenBank.

Bdang 1. Thong tin cAc mdu si dung trong nghién cizu

stt Ten loai Kihigu | Thoi gian Dia diém
mau thu mau :

1 | Mahonia bealei SMO02 08/03/2018 | Ha Giang

2 | Mahonia bealei BLCO03 03/11/2011 | Béat Xat (Lao Cai)

3 | Berberis hypoxantha | Bl 03/11/2016 | Sa Pa (Lao Cai)

4 | Berberis julianae SB0O1 06/12/2007 | Sa Pa (Lao Cai)

5 | Mahonia jingxiensis | C307 2018 Yén Thuan, Ham Yén, Tuyén Quang
6 | Mahonia klossii DL02 31/07/2017 | Langbian, Pa Lat, Lam Pong

Bdng 2. Danh sach 17 loai ldy di ligu tir GenBank diing dé so sanh véi 6 mau nghién cru
Stt Tén loai M4 so Genbank |  Stt Tén loai M4 s6 Genbank

1 | B. hemsleyana MH258097.1 10 E. dewuense MG837288.1

2 | B.vulgaris KX268517.1 11 D. sinensis KC494674.1

3 | B. fortune MK524268 12 D. cymosa KC494676.1

4 | B. wallichiana KC575611.1 13 D. difformis KC494661.1

5 | B. poiretii JF421477.1 14 D. pleiantha KC494652.1

6 | B.julianae KM580586.1 15 P. peltatum KC494685.1

7 | M. jingxiensis KU221049.1 16 P. hexandrum AF328965.1

8 | B. bealei MG730545.1 17 C. agrestis JF976160.1

9 | E. baojingense MG837277.1

2.2. Phuwong phap nghién ciu

Phurong phdp tach chiét DNA tong so: 14 tuoi duoc bao quan trong silicagen duoc sir dung
dé tach chiét DNA téng s6 theo phuong phap ctia Doyle (1990) ¢6 hiéu chinh theo diéu kién
phong thi nghiém cua Viét Nam.

Nhan ban gen dich bang ki thugt PCR:

Ving gen ITS dai 700 bp caa ca 6 miu nghién ctru dugc nhan ban bing PCR véi cap moi
ITS1/1TS2 (Cheng, 2015).

Thanh phan mdi phan tng Polymerase Chain Reation (PCR) c6 thé tich 25 ul véi cac thanh
phan: 7 pl H,0 deion; 12,5 ul PCR Master mix kit (2X); 1,25 pl mdi xudi (10 pmol/ul); 1,25 pl
mdi nguoc (10 pmol/ul); 3 ul DNA (10 — 20 ng). Phan ting duogc thuc hién trén may PCR model
9700 (GeneAmp PCR System 9700, M§). Chu trinh nhiét ciia phan (g PCR gém: 94 °C trong 3
phut; tiép sau 1a 35 chu ki néi tiép nhau véi cac budc: 94 °C trong 45 gidy, 55 °C trong 30 gidy,
72 °C trong 30 gidy; két thdc phan tng nhan gen ¢ 72 °C trong 10 ph(t, giir san pham & 4 °C.

Gidi trinh tir va hiéu chinh trinh tu: San phdm PCR duoc dién di kiém tra trén gel agarose 1%.
Qua trinh xac dinh trinh ty nucleotide dugc thuc hién tai cong ti Firstbase (Malaysia). Trinh ty
DNA sau khi gidi trinh tu dugc hiéu chinh va loai bo cac vung tin hiéu nhidu ciia phan mém
Chromas-Pro 2.1.6. Trinh ty nucleotide ving gen ITS cia mau Hoang lién 6 rd 1a day (SMO02 va
BLC03) dugc so sanh véi cac trinh tu da c6 trén Genbank, (st dung cong cu BLAST trong NCBI-
http:www.ncbi.nlm.nih.gov/BLAST). Cac trinh ty phan tich duoc sap xep thang hang bang phan
mém Bioedit v7.0.5.2. C4c vuing nucleotide bi nhiéu hoic khéng co kha ning sip xép bi loai bo
trudc khi phén tich (Hall TA, 1999).
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Xay dung cay phét sinh chuing logi: Cay phat sinh chiing loai dugc xay dung dua trén phuong
phap ML (Maximum Likelihood) str dung phan mém Treefinder v.0 (Jobb G., 2011). Thuc hién
v6i 1.000 lan lap lai dé xac dinh gié tri ung ho (bootstrap). Ngoai ra, danh gia cac nut trong cay
ML véi gia tri bootstrap 75% trg 1én. Khoang céch di truyén (P) giita cac loai trong chi dugc tinh
toan bang MEGA 7.0 (Kumar S., Stecher G., Tamura K., 2016).

2.3. Két qua nghién ciu

* Két qud tach chiét DNA téng sé

Két qua dién di DNA tong sb cua 6 mau trén gel agarose 1% cho vach rd nét chirng t6 DNA
tong sd it bi dut giy va tuong dbi sach. Két qua do OD ciing cho thay chi s6 OD260/0D280 cua
cac mau déu tir 1,81 - 1,83 ching t6 ham luong DNA thu dugc c6 do tinh khiét cao.

* Két qud nhan ban trinh te gen I TS bang PCR

Két qua dién di san pham PCR cua ca 6 miu déu xuat hién 1 vach rd nét c6 kich thuéc khoang
700 bp (Hinh 1), chung to cap moi ITS1/ITS2 nhan ban thanh cong & nhiét do gan moi 12 55 °C
cho ca 6 mau nghién ctru. San phdm PCR sang dam, rd nét, du tiéu chuan dé giai ma trinh tu
nucleotide truc tiép (Hinh 1).

* Két qua phan tich trinh tze nucleotide

Két qua giai trinh ty ving gen ITS ciia mau hoang lién 6 16 14 day duoc kiém tra tinh twong
ddng (similarity) voi cac trinh ty san c6 trén ngan hang Genbank bang cong cu BLAST. Théng
thuong, két qua BLAST khong cho két luan chinh xac vé loai, nhung véi nhimg truong hop
BLAST ¢6 d6 bao phu va twong ddng cao (trén 98%) thi cd thé dua ra goi y vé nhitng loai gan
giii véi mau nghién cau. Trong nghién ctu nay, trinh ty ving gen 1TS cia ca 2 mau M. bealei
SM02 va BLCO03 déu giéng hét nhau va déu cho két qua tuong ddng 100% véi loai Berberis
bealei md s6 MG730545 (loai cia Trung Qudc), didu ndy chung to mau nghién ctu 1a loai
Berberis bealei va két qua PCR d3 nhan ban chinh xac viing gen ITS.

Két qua so sanh viing gen ITS ciia 4 mau nghién ciru con lai trén Genbank ciing déu cho thy
su gan giii v6i cac loai trong chi Berberis, cu thé mau DL02 (M. klossii) gan giii 93% voi loai
Berberis bealei (m& sé6 MG730545), mau C307 (M. jingxiensis) gan giii 97% vai loai Berberis
dictyophylla (ma s6 X83829.1), mau SBO1 (B. julianae) gan giii 97,27% voi lodi Berberis
hemsleyana (ma s6 KY 624390), va mau B1 (B. hypoxantha) gan giii 97,89% véi loai Berberis
bealei (ma s6 MG730545). Piéu d6 cho thdy chung t6i da khuéch dai thanh cong ving gen ITS
cho tit ca 6 mau nghién cuu.

M 1 2 3 4 5 6

700bp
500bp =

Hinh 1. San pham PCR 6 mdu nghién cizu khi kiém tra bang dign di trén gel agarose 1%
(M: Marker phan tzz DNA 1kb ladder, Lane 1-6: thi? tir cAc mau nghién cizu lan Lot
la SM02, BLCO03, B1, SB01, C307, DL02)
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Két qua kiém tra trinh ty nucleotide ving gen ITS dai 700 bp cua loai Mahonia bealei cho
thay ty 1¢ phan trim céc nucleotide T, G, A, C lan luot 12 24,1%, 28,4%, 23,4% va 24,1%. Trong
d6, ¢ 59 vj tri bién do6i (Variable) véi 27 vi tri Nucleotide c6 gia tri mang théng tin (Parsimony
informative).

* Khodng cach di truyén va vi tri phan logi ciia loai Mahonia bealei

Trinh ty nucleotide viing gen ITS caa mau SMO02 va BLCO3 sau khi loai bo tat ca céc vi tri
tréng thi duoc sir dung cho phan tich so sanh véi 20 loai khéc ciia ho Berberidaceae, trong d6 c6
17 loai lay dir liéu trén Genbank (GB).

So @6 mbi quan hé di truyén cua 23 loai trong ho Berberidaceae dugc xay dung theo ca 2
phuong phap ML va BI chi ra cac két qua nhan dugc 14 nhu nhau. Theo d6 23 loai nghién ctu
chia thanh 2 nhéanh chinh Ién, nhanh chinh 16n 1 gom cac loai cua chi Berberis va chi Mahonia,
nhanh chinh I6n 2 gém céc loai cua chi Epimedium, chi Diphylleia, chi Dysosma va chi
Podophyllum. Trong d6 nhanh chinh 16n 1 chia thanh 2 nhanh phu gom nhanh phu s 1 1a céc loai
thuoc chi Berberis va nhanh phu s6 2 12 c4c loai thugc chi Mahonia (Hinh 2).

MH258097.1 Berberis nemsley'm'l
52 ﬁ{‘ KX268517.1 Berberis vulgaris
51 MK524268.1 Berberis fortunei

54

KC575611.1 Berberis wallichiana 1
[Tda {— JF421477.1 Berberis poiretii

85 ~ Berberis hypoxantha B1
—~ KM580586.1 Berberis julianae

‘ Berberis julianae SBO1 J—
—

100 72 — KU221049.1 Mahonia jingxiensis

79 | 'manonia jingxiensis C307
Mahonia klossii DL02

Mahonia subimbricata BCBO1

Mahonia bealei SM02 2
“—MG730545.1 Berberis bealei
94

Mahonia bealei BLC03

100 MG837277.1 Epimedium baojingense |

r-3

KC494674.1 Diphyllela sinensis

MGS837288.1 Epimedium dewuense

-4
— KC494676.1 Diphylleia cymosa |

KC494661.1 Dysosma difformis

99 721 5
KC494652.1 Dysosma pleiantha

33 KC494685.1 Podophyllum peltatum |

6

64 — AF328965.1 Podophyllum hexandrum

JF976160.1 Circaeaster agrestis

Hinh 2. So' @6 méi quan h¢ di truyén ciia 6 mdu nghién cieu véi 17 loai
(Idy diz liéu trén Genbank) trén co sé phan tich trinh t nucleotide viing gen nhan (ITS-rDNA) bang

phirong phdp Maximum Likelihood (ML). Cdc s6 trén c&c nhdnh twong trung cho s hé tro
bootstrap. Loai tinh di¢p thao Circaeaster agrestis duwoc sir dung 1am loai ngoai nhém (outgroup)

Nhanh chinh Ién 2 chia thanh 4 nhanh phu nho hon twong tng véi cac chi khac nhau (nhanh
phu 63, 4,5, 6) (H|nh 2). Pidu d6 cho thay 2 chi Berberis va Mahonia 1a 2 chi c6 quan hé rat
gan giii voi nhau, cu. thé khoang cach di truyen trung binh cua 2 chi nay 14 0,0236 (=2,3%) (tinh
trung binh trén 7 mau Mahonia va 8 mau Berberis nghién ctu), trong khi d6 khoang cach di
truyén trung binh giira chi Mahonia véi Dysosma 1én dén 0,223 (x22,3%), véi chi Epimedium la
0,198 (=19,8%) va vai chi Podophyllum 1a 0,214 (~21,4%) (Hinh 3).

Trinh ty vang gen ITS dai 700 bp cta loai Hoang lién 6 r6 la day sau khi dugc so sanh vai
trinh tw gen ITS cua 22 loai khac da phat hién ra 1 doan trinh tu dai khoang 300 nucleotide (Nu)
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nam gitra viing Spacer va viing 26S ¢6 chira dén 35 vi tri bién doi (Variable), trong d6 c6 19 vi
tri Nucleotide c0 gié tri mang thong tin (Parsimony informative) (Hinh 4). Diéu nay goi y cho
chdng t6i c6 thé xac dinh dugce 1 vung ITS dac hiéu cho loai M. bealei.

(G M/ Pamense Usstances [EAUSSrALMING- TVAPP PVhylcAnya-Lmeg)
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Hinh 3. Bing khodng cach di truyén gia 24 mdu nghién cizu

* Thiét ké cap maéi khuéceh dai dic hiéu ving gen ITS-300 cho Ioal Mahonla bealei

........... 1222222222 333]

«ooIT T..C.UCT

JATICC .CG.CAG.AG .G.A

H|nh 4 Bdang tong hep cac vi tri Nu blen doi trong doan 300 Nu cia vung gen ITS

Chung t6i da tién hanh thiét ké cap moi theo nguyén tac moi xudi co trinh ty cuing trinh tu
v6i mach gbc DNA, trong d6 2/3 trinh ty mdi nam trong viing bao tha, 1/3 trinh tw moéi nam trong
viing siéu bién ddi (1a ving ITS dai 300 bp); mdi nguoc 6 trinh ty bd sung véi mach DNA géc,
¢6 2/3 doan trinh ty ndm trong viing bao tha bao 2 dau cua doan gen chtra nhiéu vi tri bién doi va
1/3 doan trinh ty nam trong vung siéu bién déi (Hinh 5). Hai dau mai mdi déu c6 chira G, C dam
bao d6 bat cap chic chin cho mdi trong qué trinh khuéch dai gen bing PCR. M3i mdi (xudi va
nguoc) gom 21 nucleotide, trong d6 co 10 G-C (chiém 48%) va va 11 A-T (chiém 52%).
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F-Primer
|
T et

Viing siéu bicn doi (300bp) ,
—

Viing bao th Viing bao thu

5 R-Primer

Hinh 5. So' @ doan méi thiét ké @é khuéch dai ving chira nhiéu vi tri bién doi
dai 300bp ciza gen ITS

Trinh tu méi thiét ké nhu sau (ki hiéu mdi ITS-300):

Mai xudi (F): F:5- GCA-ATT-CAC-ACC-AAG-TAT-CGC- 3

Mai nguoc (R): R: 5- GCG-ATA-CTT-GGT-GTG-AAT-TGC -3

Nhiét do bit cap Tm duoc tinh theo cong thitc Tm = 4 (G+C) + 2(A+T), theo d6 nhiét d6 bat
cap Ii thuyét cua ca 2 moi xudi va moi nguoc déu la 62 °C.

Cip moi sau d6 da dugc kiém tra bing PCR cho 2 mau nghién ciru SM02, BLCO3, va 4 mau
dbi chirtng gom B1, SB01, C307, DL02. Phan ting tring hop (PCR) khuéch dai gen ITS-300 duoc
thuc hién véi 35 chu ki, bét cap ¢ 58 °C trong 30 gidy.

Két qua PCR sau d6 dugc kiém tra trén gel agarose 1% cho thdy 2 mau Mahonia bealei
(SM02 va BLCO03) déu cho 1 vach sic nét c6 kich thudc ~ 300bp, trong khi 4 mau ddi chimg déu
khong c6 vach (Hinh 6). Didu d6 cho thay kha ning cip moi ITS-300 1a dic hiéu cao cho loai
Mahonia bealei. San pham PCR nay sau d6 da dugc doc trinh tu va két qua so sanh trén BLAST
cho thay day dung 1a doan gen ITS cua loai Mahonia bealei. Trinh ty doan gen ITS-300 nay cua
lodi Mahonia bealei di duoc chung t6i ding ky 1én ngan hang gen va da duoc cdp ma sé la
MT 008067.

Hinh 6. Két qiia PCR kiém tra tinh ddc higu ciia méi 17S-300 trén 6 mdu nghién ciru
Lane 1, 2: mgu SM02, BLC 03, M: DNA 1 kb ladder,
Lane 3, 4, 5, 6 ldn Iwot 1a cac mdu B1, SB01, DL02, C307

3. Keét luan
Dic diém vang gen nhan (ITS-rDNA) cua loai Mahonia bealei dai 700 bp ¢4 ti 18 phan trim
cac nucleotide T, G, A, C lan luot 1a 24,1%, 28,4%, 23,4 % va 24,1%. Trong d6, c6 59 vi tri bién
ddi (Variable) véi 27 vi tri Nucleotide cé gia tri mang thong tin (Parsimony informative).
Trinh tu vung gen 1TS-300 cua loai Mahonia bealei cia Viét Nam da dugc dang ki trén ngan
hang gen thé gigi véi ma sb 1a MT 008067.
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Khoang cach di truyén trung binh cua 2 chi Berberis va Mahonia la 0,0236 (~2,3%) (tinh
trung binh trén 7 mau Mahonia va 8 mau Berberis nghién citu), khoang céch di truyén trung binh
gitra chi Mahonia vai Dysosma la 0,223 (=22,3%), voi chi Epimedium 14 0,198 (x~19,8%) va véi
chi Podophyllum 14 0,214 (=21,4%).

Da thiét ké dugc cip moi dac higu nhan ban viing gen ITS-300 véi trinh tu moi: Moi xudi (F):
F:5-GCA-ATT-CAC-ACC-AAG-TAT-CGC-3; Moi nguoc (R): R:5-GCG-ATA-CTT-GGT-GTG-
AAT-TGC -3; Nhiét d6 bt cap cua ca 2 moi xudi va moi nguoc la 62°C.
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Molecular characteristics of ITS-rDNA region of Mahonia bealei (Fortune) Carriére in Vietnam

Nguyen Thi Phuong Trang?, Vu Thi Hue?, Vu Thi Dung?, Ngo Van Tung?,

Nguyen Thi Hong Lien? and Bui Thu Ha?*

YInstitue of Ecology and Biological Resources, Vietnam Academy of Science and Technology

2Faculty of Biology, Hanoi National University of Education

In this research, we study on molecular characteristics of ITS-rDNA region of Mahonia

bealei. The gotten result showed that, the ITS with 700 bp in length contained 24.1% Timin,

28.4% Guamin, 23.4% Adenin and 24.1% Cistezin. The average genetic difference between

Mahonia genus and Berberis genus is 2,3% while with other genera is from 17% to 22%. The

gotten result also demonstrated this ITS region can be useful and suitable for identification and

study phylogenetic of Berberidaceae. Specific primer to amplify the ITS genome in the length of

300 bp of Mahonia bealei species aslo have been developed and synthesized. This ITS-300

genome sequence of Mahonia bealei was registered on the Gene Bank with accession number as
MT 008067.

Keywords: Mahonia bealei, ITS (Internal Transcribed Spacer), conservation, Berberidaceae.
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