KHOA HOC CONG NGHE

XAC DINH BOAN MA VACH ADN CUA MOT s6 MAU
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LOAI VA PHAN TiCH DA DANG DI TRUYEN
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TOM TAT

Hién nay, & nuoc ta da phat hién va xac dinh dugc khoang 40 loai Tra hoa vang, trong d6 Tra hoa vang tai
Quéng Ninh c6 mot s¢ dac trung riéng so véi cac loai khac vé hinh thai va mau sac hoa. Tuy nhién, viéc xac
dinh loai dua trén cac ddc diém vé hinh thai 12 hét sttc kho khan. Do d6, muc dich ctia nghién cttu nay 1a xac
dinh mot s6 doan ma vach ADN dé phuc vu giam dinh va phan tich da dang di truyén loai Tra hoa vang.
Mot s6 mau 14 Tra hoa vang da duoc thu thap tai huyén Hai Ha va Co T6 cta tinh Quang Ninh sau do tién
hanh tach chiét ADN t6ng s6 tit mau 14 cay Tra hoa vang. Cac doan ma vach ADN (rbcl, TrnH-psbA va
ITS2) dugc nhan ban tir ADN téng s6 ctia Tra hoa vang bang ky thuat PCR. Két qua dién di san phdam PCR
chi ra rang cac bang ADN thu duoc c6 kich thuoc twong tng voi kich thuéc cta cac doan ADN du kién, sau
d6 san pham PCR duoc xac dinh trinh tir nucleotide. Két quéa phan tich trinh tu nucleotide da chi ra, doan
rbcl. c6 599 nucleotide, doan 7rnH-psbA cé 510 nucleotide va doan 77552 c¢6 138 nucleotide. Cac trinh ty nay
duoc xtr Iy va so sanh véi trinh tu nucleotide cia cic doan ma vach ADN tuwong (ng ctia cac loai Tra hoa
vang khac da duoc cong b tréen NCBI va DNABank.vn. Cay quan hé di truyén duoc xay dung bing phuong
phap Maximum Likelihood (ML) va khoang cach di truyén duoc xt ly bing phan mém Mega X cho thay,
Tra hoa vang tai huyén Hai Ha va Co To, tinh Quang Ninh c6 quan hé di truyén gan nhat véi loai Tra hoa
vang (Camellia chrysantha) v6i he so tuong dong 99,83% ctia doan rbcl; 98,63% va 98,43% ciia doan trnH-
pshA; 89,13% va 89,29% cta doan /72. Nghién ctru da khuyén nghi stt dung doan /752 va trnH-psbA 1am
ma vach ADN cho Tra hoa vang & Hai Ha va Co To, tinh Quang Ninh. Két qua nay 1a co s& khoa hoc phuc

vu cho cong tac bao ton, khai thac va phat trién ngudn gen loai cay quy hiém nay.

Tt khéa: Da dang di truyén, giam dinh lodi, ma vach ADN, nhan ban gen, Tr4 hoa vang.

1. BAT VAN BE

Tra hoa vang 1a cac loai cay c6 gia tri kinh té cao,
duoc stt dung vao nhiéu muc dich khac nhau nhu:
dugc phdm, san phdam chic nang, trang tri, canh
quan,...[8, 11]. Hién nay, Tra hoa vang trong tu
nhién dang bi khai thac can kiét. Vi vay, can c6
nhiing nghién ctru vé nguoén gen, da dang di truyén,
bao ton, nhan giong va phat trién loai cay c6 gia tri
cao nay. Viéc nghién ctru xac dinh mot s6 doan ma
vach ADN cho loai Tra hoa vang tai Quang Ninh
phuc vu giam dinh loai va phan tich da dang di
truyén 1a can thiét va cap bach cho viéc dinh danh,
bao tén va phat trién loai Tra hoa vang ban dia quy
ctia Viet Nam. Phuong phap giam dinh loai bang ma
vach ADN (DNA Barcode) duoc dé xuat vao nim
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truyén thong 1a chi dua vao cac dac diém hinh thai
[7]. Ma vach ADN la trinh tu nucleotide ctia mot
doan ADN ngin dac trung cho ting loai, timg giong,
tham chi cho tirng ca thé, trong d6 c6 vung it bi thay
dé6i (rat 6n dinh — bao tht) va c6 vung dé thay ddi
trong qua trinh tién hoa. Dua vao mic do thay déi
trong trinh tw ADN nay dé danh gia su sai khac di
truyén gitt cac sinh vat. Nhu vay, ma vach ADN la
mot phuong phap dinh danh méi st dung mot doan
ADN dic trung nam trong hé gen (Genome) & ca
trong nhan hoac ngoai nhan ctia sinh vat dé xac dinh
sinh vat. Ma vach ADN 1a mot cong cu méi, rat co
hiéu qua cho phan loai, gidm dinh sinh vat gom ca
thuc vat, dong vat va vi sinh vat. O dong vat thuong
stt dung doan gen & ty thé cytochrome C oxidase
(CO)D [1,2] dé lam ma vach ADN cho phan 16n cac
loai. O thuc vat, thuong stt dung mot s6 doan ADN &
luc lap nhu: mafK, rbcl [3]; & trong nhan té€ bao nhu:
ITS, ITS2 va cac vung xen TrnH-psbA, psbK-psbl dé
lam ma vach ADN [4, 5, 6, 9, 10].

90 NONG NGHIEP VA PHAT TRIEN NONG THON - KY 1 - THANG 1/2022



KHOA HOC CONG NGHE

Nghién cttu nay, tién hanh lwa chon ba doan
trinh tv  ADN (rbcl, TrnH-psbA va ITS2) dé giai
trinh tu nucleotide phuc vu gidm dinh va phéan tich
quan heé di truyén ctia Tra hoa vang tai Quang Ninh.
Trong do, cac doan rbd., TrnH-psbA 1a ADN nam &
hé gen luc lap va /72 1a doan ADN nam & hé gen
nhan. Cac doan trinh ty nay déu cé tinh dac trung
cao cho loai, c6 thé dem lai két qua kha quan nham
phan loai, gidm dinh va xac dinh moéi quan hé di
truyén, tit d6 gép phan nang cao hiéu qua bao ton va
phat trién loai Tra hoa vang & Quang Ninh noéi riéng
va ¢ Viét Nam néi chung.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Dai tugng, vat liu, hoa chat

boi twong nghién ctru: Cac mau Tra hoa vang
duoc thu thap tai huyén Hai Ha va Co To cta tinh
Quang Ninh. Mau thu thap tai Hai Ha voi toa do
212346" vi do Bac, 1073852" kinh do Dong, do cao
150 - 200 m. Mau thu thap tai Co To6 voi toa do
210518 vi do Bac, 1075428 kinh do Pong, do cao 30
-40 m.

Vat lieu nghién ctru: mau 1a banh té cta cay Tra
hoa vang. Sau khi thu, mau dugc bao quan trong tui
ni long c6 chira hat hut 4m (Silica gel), sau d6 dua vé
phong thi nghiém va duogc bao quan & - 20°C dé phuc
vu tach chiét ADN tdng so.

Trinh tr cac cap moéi rbd.  (rPIF:
TGTCACCACAAACAGAGACTAAAGC; rP1R: GTAA
AATCAAGTCCACCTCG) v6i nhiét do gan moi 52°C;
moi 7rnH-pshA (trnPF1: CGCGCATGGTGGATTCA
CAATCC; psbPR1: GTTATGCATGACGTAATGCTC)
voi nhiét d0 gin modi 50°C; moi /72 (IsP1F:
ATGCGATACTTGGTGTGAAT; IsP1R: TCCTCCGC
TTATTGATATGC) voéi nhiét do gan moéi 48°C. Héa
chat: Kit tach chiét ADN téng s6 (Plant ADN
Isolation Kit) clia hang Norgen, Canada; hoa chat
cho phan tng PCR nhén ban cic doan ma vach ADN:
Master mix cta Hing Intron Biotechnology, Han
Quoc; Kit tinh sach san pham PCR (PCR Purification
Kit) ctia Norgen, Canada; hoa chat cho dién di trén
gel Agarose: Agarose, ADN marker, Redsafe,...

2.2. Phuong phap nghién ctru

Phuong phap tach chiét ADN téng so tir cac mau
la ctia cay Tra hoa vang theo huong dan str dung Kit
(Plant ADN Isolation Kit) ctia hang Norgen. Nhan
ban doan gen rbd., TrnH-psbAva ITS2 tir cac mau
ADN tdng s6 bang ky thuat PCR trén may PCR 9700,

moi phan tng PCR duoc thuc hién trong tong thé
tich 20 pl, bao gom: H,0O deion (7 ul), 2x PCR Master
mix Solution (10 ul), 10 pmol/ pl méi xudi (1,0 ul), 10
pmol/ pl médi nguoc (1,0 ul) va 50 ng/pl ADN khuon
(1 pl). Chuwong trinh phan tng PCR: 95°C trong 5
phut; (95°C: 30 giay, 48 - 52°C: 30 giay, 72°C: 1 phut)
lap lai 40 chu ky; 72°C trong 5 phuat; 4°C. Nhiét do
gin moi cac phan tmg phu thudc vao cip moi sir
dung. Moi phan tmg PCR lap lai 3 lan trén méi mau
thi nghiém. San phdm PCR duoc tinh sach bang Kit
(PCR Purification Kit) ctia hang Norgen, Canada.
Sau khi tinh sach san phdm PCR duoc gtti cho phong
thi nghiém 1 st Base & Malaysia dé giai trinh tu.

Trinh tu nucleotide ctia doan ADN duoc xit 1y,
phan tich bang cac phan mém chuyén dung nhu:
Bioedit, ADNClub, Biohit, Mega 10,.. Trinh tu
nucleotide ctia cac doan ADN rbd., TruH-psbA va
ITS2 duoc so sanh véi cac loai Tra hoa vang khac &
Viét Nam trén Ngan hang Gen DNABank.vn dé xac
dinh he s6 di truyén va xay dung ciy quan hé di
truyén bing phuong phap Maximum Likelihood
ML).

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Két qua tach chiét ADN tdng so tir 14 cay Tra
hoa vang

ADN t6ng s6 sau khi duoc tach chiét tir cac mau
la cay Tra hoa vang bang Kit tach chiét ctia hang
Norgen duoc pha loang dé xac dinh nong do va do
tinh sach. Két qua xac dinh nong d¢ va do tinh sach
cta dung dich ADN téng s6 cho thdy, dung dich
ADN téng s6 c6 nong do dao dong tir 200 - 300 ng/yl;
ty 6 ODyg00m/ ODsgonm trong khodng gia tri tir 1,7 -
2,05. Két qua nay khang dinh da tach chiét duoc
ADN v6i nong @ cao va dam bao do tinh sach. San
pham tach chiét ADN téng s6 dam bao yéu cau ky
thuat lam khuoén cho nhan ban cac doan ADN nghién
cttu bang ky thuat PCR.

3.2. Két qua nhan ban cac doan mi vach ADN
bang ky thuat PCR

ADN téng so tach chiét tir cac mau 14 cia cay
Tra hoa vang duogc st dung lam khuon dé nhan ban
cac doan gen trrH-psbA, rbcl va ITS2 bang ky thuat
PCR v6i cap méi dic hiéu.

Két qua PCR sau khi duoc kiém tra bang dién di
trén gel agarose 1% (hinh 1) cho thdy, xuat hién bang
ADN c6 kich thudc twong tmg véi kich thudce ctia cac
doan ma vach ADN du kién. San phdm PCR khong
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c6 bang ADN phu xuat hién, nhu vay san phdm PCR
rat dac hiéu, sau khi tinh sach c6 thé st dung truc
tiép cac san phdm nay dé xac dinh trinh tu
nucleotide.

Hinh 1. Anh dién di két qua PCR céc doan gen trrH-
DsbA, rbd., ITS ciia Tra hoa vang tai Hai Ha (HH)
va Co To (Coto)

3.3. Két qua phan tich trinh ty nucleotide cac
doan ma vach ADN cfia Tra hoa vang thu thap tai
huyén Hai Ha va C6 To ctia tinh Quang Ninh

3.3.1. Trinh tw ADN doan gen rcbl cua Tra hoa
vang thu thap tai huyén Hai Ha va Co 10 cua tinh
Quang Ninh

Két qua xac dinh trinh tu nucleotide cho thay,
doan gen rbd. duoc nhan ban cé kich thudc 599 bp.
Két qua giai trinh tu doan gen rbcl cta cac mau Tra
hoa vang duoc thu thap tai Hai Ha va Co T6 c6 trinh
tu nucleotide giong nhau 100% va trinh tu thu duoc
nhu sau:

ATGTCACCACAAACAGAAACTAAAGCAAGTG
TTGGATTCAAAGCTGGTGTTAAAGATTACAAATT
GACTTATTATACTCCTGACTATGAAACCAAAGAT
ACTGATATCTTGGCAGCATTCCGAGTAACTCCG
CAACCTGGAGTTCCACCTGAAGAAGCAGGGGCC
GCGGTAGCTGCCGAATCTTCTACTGGTACATGG
ACAACTGTGTGGACCGATGGACTTACTAGCCTT
GATCGTTACAAAGGGCGATGCTACCACATCGAG
CCCGTTGCTGGAGAAGAAAGTCAATTTATTGCTT
ATGTAGCGTATCCTTTAGACCTTTTTGAAGAAGG
TTCTGTTACTAACATGTTTACTTCCATTGTGGGT
AATGTATTTGGGTTCAAAGCCCTGCGCGCTCTA
CGTCTGGAAGATCTGCGAATCCCTACTGCGTAT
GTTAAAACTTTCCAAGGACCGCCTCATGGCATC
CAAGTTGAAAGAGATAAATTGAACAAGTATGGTC
GTCCCCTGTTGGGATGTACTATTAAACCTAAATT
GGGGTTATCTGCTAAAAACTACGGAAGAGCAGT
TTATGAATGTCTCCGCGGTGGACTTGATTTTAC

Trinh tr ndy duoc dung dé so sanh voi cac loai
Tra hoa vang khac & Viet Nam (DNABank.vn) va
tréen Ngan hang Gen Quéc té (NCBI). Do c6 su giong
nhau vé trinh tu nucleotide ctia doan rbd. gitta cac
mau Tra hoa vang tai Hai Ha va Co To6 nén da chon
doan trinh tu cia Hai Ha lam dai dién dé so sanh. Hé
sO tuong doéng cta Tra hoa vang duoc ldy & Hai Ha
voi céac loai Tra khac va duoc thé hién & bang 1.

Béng 1. Ty 1é tuong dong di truyén ctia Tra hoa vang &
Hai Ha véi mot s6 loai Tra hoa vang khac dua trén két
qua so sanh trinh tr nucleotide ctia doan gen rbcl

Ty le
TT Ten loai Ma s6 tuong
dong (%)

1 C. chrysantha TCC0007 99,83
2 | C amplexicaulis | TCA0002 99,83
3 C. petelotii TCP0002 99,83
4 C. tamdaoensis TCT0008 99,83
5 C. hakoda TCHO0003 99,83
6 C. crassiphylla TCC0002 99,83
7 C. tienii TCT0003 99,67
8 C. petelotii KJ806276.1 99,83
9 C. japonica MK353211.1 99,83

St dung phuong phap Maximum Likelihood
(ML) dé xay dung cay phat sinh chung loai tim ra
moi quan hé cta cac loai Tra hoa vang nhu & hinh 2.

Hinh 2. Cay quan hé di truyén ctia Tra hoa vang & Hai
Ha véi mot sd loai Tra hoa vang khac dua trén két qua
so sanh trinh tr nucleotide ctia doan gen rcbL

St dung phan mém Mega X da xac dinh duwoc
khoang cach di truyén (p-distance) cia Tra hoa vang
thu thap tai Hai Ha véi céc loai Tra hoa vang khac va
duoc thé hién & bang 2.

Can c vao cay phat sinh ching loai va khoang
cach di truyén cta cac loai cho thay: Tra hoa vang tai
Hai Ha va Co To6 c6 quan hé gan nhat voi loai Tra hoa
vang (Camellia chrysantha, C. tamdaoensis, C.
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petelotii, C. hakoda, C. crassiphylla, C. japonica,
C.amplexicaulis) voi khoang cach di truyén 1a 0,00167

va c6 quan hé xa voi loai Tra hoa vang (Camellia

tieniz) voi khoang cach di truyén 1a 0,00335.

Bang 2. Khoang cach di truyén ctia Tra hoa vang & Hai Ha v6i mot s6 lodi Tra hoa vang khac dya trén két qua
so sanh trinh tie nucleotide ctia doan gen rchL

Hai Ha C. C C. petelotii ) C. japonica_ C C C C
tienii | tamdaoensis nchi | petelotii nchi hakoda | chrysantha| crassiphylla| amplexicaulis
Hai Ha
C. tienii 0,00335
C. tamdaoensis |0,00167 | 0,00167
C. petelotii_ncbi|0,00167 | 0,00167 | 0,00000
C. petelotii  0,00167 {0,00167 | 0,00000 0,00000
C. japonica_ncbi|0,00167 | 0,00167 |  0,00000 0,00000 | 0,00000
C. hakoda  ]0,00167 [0,00167 | 0,00000 0,00000 |0,00000 | 0,00000
C. chrysantha 0,00167 | 0,00167 |  0,00000 0,00000 |0,00000 | 0,00000 |0,00000
C. crassiphylla 10,00167 | 0,00167 | 0,00000 0,00000 |0,00000 | 0,00000 |0,00000 | 0,00000
C. amplexicaulis |0,00167 | 0,00167 |  0,00000 0,00000 |0,00000 | 0,00000 |0,00000 | 0,00000 0,00000

3.3.2 Trinh tir ADN doan trnH-psbA ciia Trd hoa
vang thu thap tai huyén Hai Ha cua tinh Qudng Ninh

Két qua xac dinh trinh tr nucleotide cho thdy,
doan frnH-pbsA duoc nhan ban cé kich thuoc 510
bp. Két qua giai trinh tu doan #rnH-phsA ctia mau Tra
hoa vang sau xtt Iy nhu sau:

CGCGCATGGTGGATTCACAATCCACTGCCT
TAATCCACTTGGCTACATCCGCCCCCTTACTCC
ACTATTTAAATTATAAAATAAAGAATTCAAATTC
AACCATTCATGATTATTTCTTTTTTTTTTTATTT
TTGAGATACAAATAGTAAGCAAAAATTCAAAATT
TTATCTTTTATTTTAAATGGAAAATAACAATTTC
ACAAAGGTATATAAATTCTAAATTAATACATAAC
AAAAAGACGATACTCAATGATGAACCAACCCAT
AACCCATAAAAATCCTTTTCTTTTTACCCATACG
AATCTTTTTCTTGTAACGAAAAAAGGATATGTAA
AAAAAAAAAAAGTAAAGGAACAATAACGCCTTC
CTGATAGAACAAGAAATTGGTTATTGCTCCTTT
ACTTTTAAAAACGAGTATACACTAAGACCAAAG
TCTTATCCATTTGTAGATGGAGCTTCAATAGCA
GCTAGGTCTAGAGGAAAGTTATGAGCATTACGT
TCATGCATAAC

Trinh tw nay duoc dung dé so sanh voi cac loai
Tra hoa vang khac & Viet Nam (DNABank.vn) va
tren Ngan hang Gen Quoc t€ (NCBI). Ty lé twong
déng ctia Tra hoa vang duoc 14y & Hai Ha voi cac loai
Tra hoa vang khac va duoc thé hién & bang 3.

Bang 3. Ty 1é twong déng clia Tra hoa vang & Hai Ha
voi cac loai Tra hoa vang khac dua trén két qua so
sanh trinh tr nucleotide cfia doan #rmH-pbsA

TT|  Tenlodi Ma s Tﬁéflgt‘i%‘g
1 C. chrysantha TCC0008 98,63
2 C. petelotii TCP0003 98,63
3 | C tamdaoensis | TCT0009 97,45
4 C. hakoda TCHO0004 97,25
5 | C. crassiphylla | TCC0003 97,45
6 C. tienii TCT0004 97,25
7 C. petelotii KJ806276.1 98,83
8 C. japonica MK353211.1 97,45

Stt dung phuong phap Maximum Likelihood dé
xay dung cay phat sinh chiing loai tim ra méi quan
heé ctia cac loai Tra hoa vang nhu ¢ hinh 3.

Hinh 3. Cay quan hé di truyén ctia Tra hoa vang & Hai
Ha véi mot sd loai Tra hoa vang khac dua trén két qua
so sanh trinh tir nucleotide ctia doan frmH-pbsA
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Str dung phan mém Mega X da xac dinh duoc
khoéang céach di truyén (p-distance) ctia Tra hoa vang

& Hai Ha véi cac loai Tra hoa vang khac va duoc thé
hién & bang 4.

Béang 4. Khoang cach di truyén ctia Tra hoa vang & Hai Ha v6i mot s6 lodi Tra hoa vang khac dya trén két qua
so sanh trinh ty nucleotide ctia doan &rmH-pbsA

Hai Ha C C. C C C. C C C
tienii | tamdaoensis| petelotii_ncbi| petelotii| japonica_ncbi| hakoda| crassiphylla| chrysantha
Hai Ha
C. tienii 0,01208
C. tamdaoensis| 0,01410 |0,00202
C
petelotii_nchi 0,01200 [0,00807|  0,00600
C. petelotii | 0,01393 [0,00200[  0,00000 0,00594
) C .| 0,01008 |0,00601] 0,00813 0,00605 0,00805
Japonica_nchi
C. hakoda | 0,01191 |0,00000{ 0,00199 0,00795 0,00197 0,00601
C. crassiphylla| 0,01410 {0,00202| 0,00000 0,00600 0,00000 0,00813 0,00199
C. chrysantha | 0,00994 |0,00602]  0,00803 0,00598 0,00794 0,00402 0,00594| 0,00803

Can ct vao cay phat sinh ching loai dua trén chi
thi trnH-pbsA va khoang cach di truyén ctia cac loai
cho thay Tra hoa vang lay tai Hai Ha c6 quan hé gan
nhat v6i loai Tra hoa vang (Camellia chrysantha) voi
khoang cach di truyén 1a 0,00994, hé s6 Bootstrap
(tan s6 xuat hién cta mot nhom trén s6 lan gian do
duoc thiét 1ap nham kiém tra tinh chinh xac va do tin
cay cho timg nhanh trong cay tién héa) 1a 100% va co
quan hé xa vdi loai Tra hoa vang (C. tamdaoensis, C.
crassiphylla) v6i khoang cach di truyén 1a 0,01410,
hé so6 Bootstrap 1a 99%.

3.3.3. Trinh tir ADN doan trnH-psbA ciia Trd hoa
vang thu thip tai huyén Co 10 cua tinh Quang Ninh

Két qua x4c dinh trinh tr nucleotide cho thdy,
doan frnH-psbA duoc nhan ban c6 kich thudc 510 bp.
Két qua giadi trinh tu doan #rnH-psbA ctia mau Tra
hoa vang nhu sau:

CGCGCATGGTGGATTCACAATCCACTGCCT
TAATCCACTTGGCTACATCCGCCCCCTTACTCC
ACTATTTAAATTATAAAATAAAGAATTCAAATTC
AACCATTCATGATTATTTCTTTTTTTTITTTATTT
TTGAGATACAAATAGTAAGCAAAAATTCAAAATT
TTATCTTTTATTTTAAATGGAAAATAACAATTTC
ACAAAGGTATATAAATTTTAAATTAATACATAAC
AAAAAGACGATACTCAATGATGAACCAACCCAT
AACCCATAAAAATCCTTTTCTTTTTACCCATACG
AATCTTTTTCTTGTAACGAAAAAAGGATATGTAA
AAAAAAAAAAAGTAAAGGAACAATAACGCCTTC
CTGATAGAACAAGAAATTGGTTATTGCTCCTTT
ACTTTTAAAAACGAGTATACACTAAGACCAAAG
TCTTATCCATTTGTAGATGGAGCTTCAATAGCA

GCTAGGTCTAGAGGAAAGTTATGAGCATTACGT
TCATGCATAAC

Trinh ty ndy duoc dung dé so sanh voi cac loai
Tra hoa vang khac & Viet Nam (DNABank.vn) va
tréen Ngan hang Gen Quoc té (NCBI). Ty lé tuong
déng ctia Tra hoa vang duoc 1ay & Co T6 voi cac loai
Tra hoa vang khac duoc thé hién & bang 5.

Bang 5. Ty lé teong dong ciia Tra hoa vang & Co To
voi cé4c lodi Tra hoa vang khac dua trén két qua so
sanh trinh tr nucleotide ciia doan ZrmH-pbsA

TT|  Tenloai Ma s Tg (;flgt"(‘;:)lg
1 C. chrysantha TCC0008 98,43
2 C. petelotii TCP0003 98,43
3 C. tamdaoensis TCT0009 97,25
4 C. hakoda TCHO0004 98,43
5 C. crassiphylla TCC0003 97,25
6 C. tienii TCT0004 97,06
7 C. petelotii KJ806276.1 98,43
8 C. japonica MK353211.1 97,25

Hinh 4. Cay quan hé di truyén ctia Tra hoa vang & Co
T6 véi mot s loai Tra hoa vang khac dira trén két
qud so sanh trinh ty nucleotide clia doan &rmH-pbsA
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Str dung phuong phap Maximum Likelihood dé
xay dung cay phat sinh chiing loai tim ra moi quan
hé ctia mot s6 loai Tra hoa vang nhu & hinh 4.

St dung phan mém Mega X da xac dinh duoc
khoang cach di truyén (p-distance) cta loai Tra hoa
vang lay tai Co To6 véi cac loai Tra hoa vang khac va
duoc thé hién & bang 6.

Béng 6. Khoang céch di truyén ctia Tra hoa vang & Co T6 vai mot s6 loai Tra hoa vang khac dua trén két qua
so sanh trinh ti nucleotide ciia doan &rnH-pbsA

Co To | C tienii c c c c ¢ c c
tamdaoensis | petelotii_nchi| petelotii | japonica nchi | hakoda | crassiphylla| chrysantha

CoTo

C. tienii 0,01413
C. tamdaoensis| 0,01615| 0,00202

C

petelotiinchi 0,01403|0,00807|  0,00600

C. petelotii  |0,01596(0,00200|  0,00000 0,00594
jlapom;_ncbi 0,01212 | 0,00602 0,00814 0,00606 0,00806

C. hakoda |0,01393|0,00000| 0,00199 0,00796 0,00197 0,00602
C. crassiphylia|0,01615 | 0,00202 0,00000 0,00600 0,00000 0,00814 0,00199
C. chrysantha | 0,01195]0,00603 0,00804 0,00599 0,00794 0,00402 0,00594 |  0,00804

Can ct vao cay phat sinh ching loai dua trén chi
thi doan frnH-pbsA va khoang cach di truyén ctia cac
loai cho thay, Tra hoa vang lay tai Co T6 co quan hé
gan nhat voi loai Tra hoa vang (Camellia chrysantha)
v6i khoang céach di truyén 1a 0,01195, hé s6 Bootstrap
la 100% va c6 quan hé xa véi loai Tra hoa vang (C.
tamdaoensis, C. crassiphylla) voi khoang cach di
truyén 1a 0,01615, hée s6 Bootstrap 1a 99%.

3.3.4. Trinh tir ADN doan ITS2 cua Trd hoa vang
thu thap tai Hai Ha, Quang Ninh

Két qua xac dinh trinh tu nucleotide cho thay,
doan /72 duoc nhan ban c6 kich thudc 138 bp. Két
qua gidi trinh tw doan /752 ctia mau Tra hoa vang
sau xtt Iy nhu sau:

GCGCGCGCACGCGGTTGGCCTAAAAATGAG
TCCCCCGCGACAGACGACGCGTCGCGACGAGTG
GTGGTTGACAAACTGTTGTGTCGCCTCGTGCGC
GTCCAAGTCATCGCGGGAGGTCTGTTGTGACCC
TATCGCGCC

Trinh ty nay duoc ding dé so sanh v6i cac loai
Tra hoa vang khac & Viet Nam (DNABank.vn) va
tréen Ngan hang Gen Quoc t€ (NCBI). Ty le twong
déng ctia Tra hoa vang duoc 14y & Hai Ha voi cac loai
Tra hoa vang khac va duoc thé hién & bang 7.

St dung phuong phap Maximum Likelihood dé
xdy dung cay phat sinh chiing loai tim ra moi quan
hé ctia cac loai tra nhu ¢ hinh 5.
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Bang 7. Ty 1 tuong ddng ctia Tra hoa vang & Hai Ha
v0i cac loai Tra hoa vang khac dua trén két qua
so sanh trinh tw nucleotide ctia doan /752

TT|  Tenloai Ma s6 Tg gflgt‘r(‘;:)lg

1 C. chrysantha | TCC0008 89,13
2 C. petelotii TCP0003 88,41
3 C. tamdaoensis | TCT0009 86,96
4 C. hakoda TCH0004 88,41
5 C. crassiphylla | TCC0003 88,41
6 C. tienii TCT0004 88,41
7 C. chrysantha | FJ432140 88,41
8 C. petelotii KU669160

88,49

Hinh 5. Cay quan hé di truyén ctia Tra hoa vang &
Hai Ha véi mét 6 loai Tra hoa vang khac dya trén
két qua so sanh trinh ti nucleotide ctia doan /72
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Bang phan mém Mega X dé tinh khoang cach
di truyén (p-distance) cta loai tra 1dy tai Hai Ha voi

cac loai Tra hoa vang khac va dugc thé hién & bang
8.

Bang 8. Khoang cach di truyén ctia Tra hoa vang & Hai Ha v6i mot s6 lodi Tra hoa vang khac dya trén két qua
so sanh trinh ty nucleotide ctia doan /752

C C
HaiHa | C. tienit tamdac;ensis pete]olﬁii_ petg}oﬂj c]zzysan'tlza_ chly;ntba crassf’;by]]a ba]f;da
nchi nchi
Hai Ha
C. tienii 0,12851
C. tamdaoensis | 0,14817 | 0,02986
C. petelotii_ncbi | 0,11995 | 0,00728 0,02232
C. petelotii | 0,12851 | 0,00000 |  0,02986 0,00728
c]zzysanct‘.lza_ncbi 0,12928 | 0,00734 |  0,02253 0,01475 | 0,00734
C. chrysantha |0,11939 | 0,00720 | 0,03765 0,01468 | 0,00720 0,00734
C. crassiphylla |0,14817 | 0,02986 |  0,00000 0,02232 | 0,02986 0,02253 0,03765
C. hakoda 0,12851 | 0,00000 |  0,02986 0,00728 | 0,00000 0,00734 0,00720 0,02986

Can ct vao cay phat sinh ching loai dua trén chi
thi doan /732 va khoang cach di truyén ctia cac loai
cho thay Tra hoa vang lay tai Hai Ha c6 quan hé gan
nhat véi loai Tra hoa vang (Camellia chrysantha) voi
khoéang cach di truyén 1a 0,11939, hé s6 Bootstrap 1a
98% va co quan hé xa voéi loai Tra hoa vang (C.
tamdaoensis, C. crassiphylla) voi khoang cach di
truyén 1a 0,14817, hé s6 Bootstrap 1a 99%.

3.3.5. Trinh tw ADN doan gen ITS2 cua Trd hoa
vang thu thap tai Co 10, Quang Ninh

Bang 9. Ty 1é tuong déng ctia Tra hoa vang & Co
T6 voi cac loai Tra hoa vang khac dua trén két qua
so sanh trinh ti nucleotide ctia doan /72

TT Ten loai Ma so6 Ty le tuong
déng %)
1 C. chrysantha TCC0008 89,29
2 C. petelotii TCP0003 88,57
3 C. tamdaoensis | TCT0009 86,96
4 | C hakoda TCHO0004 88,57
5 C. crassiphylla | TCC0003 86,96
6 C. tienii TCT0004 88,57
7 C. chrysantha FJ432140 88,41
8 | C. petelotii KU669160 88,49

Két qua xac dinh trinh tu nucleotide cho thay,
doan /72 duoc nhan ban c6 kich thudc 138 bp. Két
qua gidi trinh ty doan /752 ctia mau Tra hoa vang
sau xtt Iy nhu sau:

GCGCCCGCGCGCGGTTGGCCTAAAAATGAG
TCCCCCGTGACAGACGACGCGTCGCGACGAGTG

GTGGTTGACAAACCGTTGTGTCGCGTCGCGCGC
GTCCAAGTCATCGCGGGAGGTCTGTTGTGACCC
TATCGCGCCGC

Trinh ty nay duoc dung dé so sanh voi cac loai
Tra hoa vang khac & Viet Nam (DNABank.vn) va
tréen Ngan hang Gen Quoc té€ (NCBI). Ty le twong
doéng ctia Tra hoa vang duoc 1ay & Co To voi cac loai
Tra hoa vang khac va duoc thé hién & bang 9.

St dung phuong phap Maximum Likelihood dé
xay dung cay phat sinh ching loai tim ra méi quan
hé ctia cac loai Tra hoa vang nhu & hinh 6.

Hinh 6. Cay quan heé di truyén cia Tra hoa vang & Co
T6 véi mot s loai Tra hoa vang khac dira trén két
qua so sanh trinh ty nucleotide ctia doan /752

Bang phan mém Mega X tinh duwoc khoang cach
di truyén (p-distance) cta loai Tra hoa vang ldy tai Co
To v6i cac loai Tra hoa vang khac va duogc thé hién &
bang 10.
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Bang 10. Khoéng cach di truyén ciia Tra hoa vang & C6 To véi mot so loai Tra hoa vang khéc dua trén két qua
so sanh trinh ty nucleotide ctia doan /752

CoTol C tienit C C. petelotii C. C. C. chrysantha_ C C.
tamdaoensis nchi petelotii| hakoda nchi crassiphylla| chrysantha
CoTo
C. tienii 0,12638
C. tamdaoensis | 0,16428| 0,02959
C. petelotii_nchi|0,11981|0,00728| 0,02222
C. petelotii | 0,12638| 0,00000|  0,02959 0,00728
C. hakoda 0,12638| 0,00000|  0,02959 0,00728 | 0,00000
c 10,12931{0,00733| 0,02239 0,01473 | 0,00733 | 0,00733
chrysantha_ncbi
C. crassiphylla |0,16428| 0,02959| 0,00000 0,02222 | 0,02959 | 0,02959 0,02239
C. chrysantha |0,11775/0,00718| 0,03720 0,01464 | 0,00718 | 0,00718 0,00733 0,03720

Can ct vao cay phat sinh ching loai dua trén chi
thi doan /7552 va khoang cach di truyén cta cac loai
cho thdy, Tra hoa vang ldy tai Co To c¢6 quan hé gan
nhat véi loai Tra hoa vang (Camellia chrysantha) voi
khoang cach di truyén 1a 0,11775, hé s6 Bootstrap la
98% va c6 quan hé xa voi loai Tra hoa vang (C.
tamdaoensis, C. crassiphylla) voi khoang cach di
truyén 1a 0,16428, he s6 Bootstrap 1a 99%.

4. KET LUAN

Da nhan ban thanh céng cac doan rbd., trnH-
pbsA va ITS2 tit ADN téng s6 ctia cac mau Tra hoa
vang dugc thu thap tai huyén Hai Ha va Co To caa
tinh Quang Ninh bang ky thuat PCR. Két qua xéac
dinh trinh ty nucleotide ctia cac doan ma vach ADN
cho thdy, doan rbcl co6 kich thuoc 1a 599 bp, doan
TrmH-psbA c6 510 bp va doan /752 c6 138 bp. So
sanh trinh ty nucleotide ctia cac doan ma vach ADN
(rbd., TrnH-psbA va ITS2) ctua Tra hoa vang tai
Quang Ninh véi trinh tu nucleotide ctia cac doan ma
vach tuong tmg ctia mot so loai Tra hoa vang khac
trén DNABank.vn d4 chi ra: Tra hoa vang & Hai Ha
va Co6 To, Quang Ninh c6 quan hé gan nhat voi loai
Camellia chrysantha voi céac ty 1é teong dong 99,83%
(doan rbcl); 98,63% va 98,43% (doan #nH-psbA);
89,13% va 89,29% (doan /752). Nhu vay, doan /752 va
trnH-pbsA c6 kha nang phan biét cao hon so voi doan
rbd. nén c6 thé stt dung doan /72 va trnH-pbsA dé
dinh danh loai Tra hoa vang & huyén Hai Ha va Co
T6 cta tinh Quang Ninh.
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THE SCREENING AND IDENTIFICATION OF DNA BARCODE SEQUENCES FOR Camellia sp.
AT QUANG NINH TO IDENTIFY PLANT SPECIES

Bui Thi Mai Huong!, Nguyen Van Viet,
Ha Van Huan!, Le Tho Son!, Nguyen Thi Hong Gam!
Vietnam National University of Forestry

Summary

Camellia sp. is a species of high economic value with ornamental plant and medicinal plant. Nowaday, these
species are being exploited quite a lot. Camellia sp. at Quang Ninh have special flower shape and special
flower colours compared to another areas. However, it is very hard for the famer in identifying this species
by observation. Therefore, this study aimed to develop a new method using DNA barcode fragments to
identify Camellia sp. The total genomic DNA was extracted from leaf tissue of Camellia sp.. The DNA
barcodes (rbcl, TruH-psbA and I752) were amplified from total DNA of Camellia sp. by PCR technique.
The PCR results indicated that all DNA bands have the size similar to the theoretical size of rbcl., 7rnH-
psbA va ITS2. Results nucleotide sequencing of PCR product samples showed that the size of the isolated
rbcll fragment is 599 nucleotide, f&rnH-psbA fragment is 510 nucleotide and /72 fragment is 138
nucleotide. These sequences were analysed by Maximum Likelihood (ML) methods and Mega X, NCBI we
found that: Camellia sp. is Camellia chrysantha with percent identity 99.83% of rbcl., 98.63% and 98.43% of
TrnH-psbA gene fragment and 89.13% and 89.29% of /752 gene fragment for Camellia sp. at Hai Ha and Co
To, respectively. It is the best for using 7rnH-psbA and /72 molecular marker as DNA barcode to identify
Camellia chrysantha in Vietnam. These results are the scientific basis for the conservation, exploitation and
development of the genetic resources of this species.
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