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Camellia sp. is rare and a valuable nutritious drink and medicinal herb. It
has been considered a high economic plant. To date, the research of this
genus has only been carried out on a few species, with the main focus on
morphology but some camellia species have many similar morphological
characteristics, so they are easily influenced and inaccurate. Therefore,
there is a need to research the gene's characteristics to improve efficiency
to preserve precious genetic resources. This study was conducted to
analyze morphological and molecular characteristics for species
identification purposes and to provide more information about a chloroplast
DNA barcode on the subject of Camellia, serving species identification
service to improve the efficiency and conservation of the rare and precious
Camellia species in Vietnam. The results of the study have described in
detail the anatomical characteristics of the stem, leaf, and petiole. Using the
trnH-psbA sequence analyzing method, the sequence of the trnH-psbA
gene has a size of 396 nucleotides. trnH-psbA zone similarity index on the
nucleotide sequence of yellow flower tea sample compared to 10 trnH-
psbA sequences on GenBank varies between 97.51% to 99.49%. As such,
the trnH-psbA sequence of the yellow flower tea sample is 99.49% similar
to that of Camellia tamdaoensis coded as NC 069227.1.
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Tra hoa vang la loai cay quy hiém, cé nhiéu gia tri sir dung va da tac
dung trong y hoc. Day 1a loai cdy dugc liu quy, da va dang mang lai
nhiéu gia tri kinh té cao. Hién nay, phan tich vé Tra hoa vang chi yeu
dwa vao chi thi hinh thai nhung con gap nhiéu kho khan, boi mot sé
loai Tra hoa vang c6 nhiéu dic diém hinh thai twong ty nhau nén dé& bi
nham 1an. Vi vdy, can c6 cac nghién ciru ddc diém trinh ty gen dé nang
cao hiéu qua va bao ton ngudn gen quy. Nghién ciu nay dwoc thuc
hién nham phan tich dac diém hinh thai giai phdu va phan ta phuc vu
muc dich dinh danh loai va cung cip thém théng tin vé mot ma vach
DNA lyc lap trén déi tuong cdy Tra hoa vang, phuc vu giam dinh loai
dé nang cao higu qua va bao ton loai Tra hoa vang quy hiém & Vit
Nam. Bang phuong phap gidi phau, két qua nghién ctu da mo6 ta chi
tiét dac diém ciu tao cua cac bo phan than, 1a va cudng la. Bang
phuong phép phan tich trinh tur gen cia mau cdy Tra hoa vang, trinh tu
gen trnH-psbA thu dugc co kich thudc 396 bp. So sénh véi 10 trinh ty
trnH-psbA trén Genbank, chi thi trnH-psbA cia mau thi nghiém dao
dong tir 97,51% dén 99,49% va co dic diém vé di truyén gan nhat
(99,49%) véi loai Camellia tamdaoensis mang ma s6 NC_069227.1.

DOI: https://doi.org/10.34238/tnu-jst.7587

* Corresponding author. Email: ngantt.bio@tnue.edu.vn

http://jst.tnu.edu.vn

439 Email: jst@tnu.edu.vn


http://jst.tnu.edu.vn/
mailto:jst@tnu.edu.vn
https://doi.org/10.34238/tnu-jst.7587

TNU Journal of Science and Technology 228(05): 439 - 447

1. Giéi thiéu

Tra hoa vang Ia tén chung chi cac loai thugc chi Camellia, ho Che (Theaceae), c6 hoa mau vang
& cac muc do khac nhau. Trén thé giéi, Tra hoa vang c6 khoang 350 loai, phan bb ¢ viing nhiét doi
chau A, dic biét & khu vuc Dong Nam A [1], [2]. Pay 14 loai cay c6 nhiéu gia tri sw dung nhu lay
g6, trong lam cay canh, cdy trong tang dudi & cac dai rieng phong ho, 1am do uong cao cap va cd tac
dung lam dugc liéu quy trong y hoc. Cay Tra hoa vang cd tac dung ha huyét &p, ha duong huyét,
giam cholesterol mau, tang cuong hé mlen dich,... [3]-[5]. Do c6 nhiéu gia tri nén nhiéu doanh
nghiép va nguoi dan ¢ Viét Nam da trong voi dlq:n tich twong ddi 16n tai cac khu vic nhu Vuon
Qudc gia Tam Pao, Vinh Phuc, Thai Nguyén, Quang Ninh, Lang Son,... Nhiing nim gan day, cac
nha nghién ciru da phat hién duwoc 68 loai Tra hoa vang tai Viét Nam va c6 32 loai dac hiru [6].

Do ¢6 nhiéu dic tinh duoc hoc quy, cdy Tra hoa vang hién nay 1a dbi tuong duoc nhiéu nha
khoa hoc quan tdm nghién ctru. Tuy nhién, cac nghién ciru cha yéu mang tinh khdm pha, sang
loc, tap trung vao da dang sinh hoc va viéc nhan giéng. Vé thanh phan hoé hoc va tac dung sinh
hoc cua loai ndy chua duge cht § phan tich day du [6], [7]. Nhiéu cong b vé phan loai cac Tra
hoa vang con chu yéu tap trung vao chi thi dac diém hinh théi. Tuy nhién, phuong phap phan loai
dira trén hinh thai gap nhiéu kho khin va han ché, bai vi mot sb loai Tra hoa vang c6 nhiéu dic
diém hinh thai twong ty nhau nén dé dan toi két qua phan loai thiéu chinh xac. Do d6, céc ky
thuat sir dung chi thi phan tr nhu ITS, rbcL, matK,... dé nhan dién va phan loai sinh vat da duoc
sir dung phé bién va dem lai hiéu qua cao nhu thoi gian nhanh chong, d6 chinh xac, c6 thé tién
hanh quanh nim trén cac mau vat khd hozc cac mau vat hu hai [8], [9]. P4 c6 nghién ciu sir
dung k¥ thuat nay dé giam dinh mot s6 loai tra nhu: C. sinensis, C. petelotii, C. yunnanensis, C.
oleifera, C. taliensis, C. pachyandra, C. japonica, C. reticulata , C. Sasanqua, C. Chrysantha,...
[4], [10], [11]. i

Ma& vach DNA la mot trinh tu nucleotide cua chuoi DNA, st dung trong viéc dinh danh cac
loai sinh vat chua biét loai bang phuong phap so sanh véi trinh tu DNA trén Genbank. Cac gen
thuong dugc st dung lam ma vach trong phan loai cac loai thuc vat la: gen ITS, atpB, rbcL,
matK, intron trnL, psbK-psbl, trnH-psbA,... [12]. Trong do, cac chi thi matK va trnH-psbA da
dugc ung dung phd bién [13]. Chi thi trnH-psbA 1a doan trinh tu ¢6 chiéu dai thay ddi ¢ cac loai
thuc vét khac nhau (khoang 286 - 504 bp). Véi wu diém 1a d& dang nhan 18n biang mot cap moi &
95% cac loai, doan trinh tu ndy cho thay diém wu thé so véi matK [14], [15]. Nghién ctu nay
dugc thyc hién nham phan tich dugc dic diém hinh thai giai phau va trinh tu trnH-psbA phan lap
mau Tra hoa vang phuc vu muc dich dinh danh loai va cung cip thém thong tin vé mot ma vach
DNA luc lap trén di twong cdy Tra hoa vang, phuc vu giam dinh loai dé nang cao hiéu qua va
bao ton loai Tra hoa vang quy hiém ¢ Viét Nam.

2. Phuong phap nghién ciru
2.1. Vat ligu

Cay Tra hoa vang duoc sir dung lam mau nghién ciu do phong Cong ngh¢ té bao thyc vat -
khoa Sinh hoc, Truong Dai hoc Su pham — Pai hoc Thai nguyén cung cap.

2.2. Phwong phdp nghién curu

* Phan tich déc diém hinh thai giai phau: Than, 14 va cudng la cia mau Camellia sp. duoc
thyc hién giai phau cu tao theo tai li¢u cua Hoang Thi San va Nguyén Phuong Nga (2008) [16].

- Dic diém hinh thai dugc md ta theo phuong phdp mo ta phan tich.

- Tiéu ban vi hoc than, la Va cudng 14 dugc lam bang phwong phap cit, tay, nhuém kép.

* Tach chiét DNA caa mau Tra hoa vang bang phuong phép mini - CTAB va Dneasy Plant
Mini Kit (hang Qiagen).

* Sau khi tach chiét, DNA téng sb ciia mau Tra hoa vang duogc dién di bang dém TBE 1X véi
gel agarose 1% o hi¢u dién thé 90V (marker 1kb). Kiém tra nong d¢ va d¢ tinh sach cia DNA
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tong s6 bang phuong phap do quang phd hip phu & budc séng 260 va 280 nm. Pha lodng dich
chiét 100 Ian (5ul mau + 450pl DDW), mdi mau do ba 1an. Sau khi miu c6 gia tri trung binh
duoc 1am két qua cudi cung. Thé hién do tinh sach cua mau qua thdng sé A260/280 (1,8-2,0).

* Phuong phdp nhan gen:

- Cap moi duoc str dung dé nhan trinh ty gen trnH-psbA bang ky thuat PCR trong nghién ctru
nay la trnH-psbA F/ trnH-psbA R véi théng tin va trinh ty thé hién ¢ bang 1 [17].

Bang 1. Thong tin va trinh tw cgp moi duoc sir dung trong nghién citu

Tén cap moi Trinh tw (5’ - 3°) Nhiét d§ gan méi  Kich thwéc du Kién

trnH-pshA F GTTATGCATGAACGTAATTGCTC 540C 400b
trnH-psbA R CGCGCATGGTGGATTCACAATCC P

- Thanh phan dé phan tng PCR: master mix (2X): 7,5ul; mdi xudi (10 pmol/ul): 0,5ul; moi
nguoc (10 pmol/ul): 0,5ul; DNA khuén (10ng/ul): 0,5ul va H,O: 6pl. Téng thé 1a 15ul.

- Chu trinh nhiét cho phan ung nhén trinh tu doan trnH-psbA: 94°C/4 phat; lap lai 35 chu ki
v6i (94°C/30 gidy, 54°C/40 giay, 72°C/40 gidy); 72°C/10 pht, gitt & 4°C.

- Xéc dinh trinh ty gen trnH-psbA bang may giai trinh ty ABI PRISM® 3100 Avant Genetic
Analyzer, sir dung bo Kit BigDye® Terminator v3.1 Cycle Sequencing véi cap méi dac hiéu.

- Phén tich, so sanh va xay dung so db phat sinh chiing loai bang céc chuong trinh Bioedit va MegaX.

3. Két qua va thao luan
3.1. Pic diém gidi phdu mdu cay Tra hoa vang

Giai phau than: Két qua giai phau than Tra hoa vang cho thay, mit cat ngang c6 thiét dién
gan tron (Hinh 1) gom nhiing b phan nhu: (1) Biéu bi: c6 mot Iop té bao hinh gan chir nhat c6
kich thudc déu nhau, c6 pha I6p cutin ¢ phia ngoai; (2) Mo mém vo: gom nhiéu 16p té bao da giac
¢6 kich thudc khong déu va sap xép 16n xon; (3) Vong mo cung: gom 2 - 3 16p té bao co kich
thudc khac nhau, c4c té bao bat mau xanh. (4) B6 libe gé cap hai: c6 libe & ngoai, gd nam phia
trong, gom céc t bao hinh tron, kich thudc khong déu, xép thanh day xuyén tam. Trong libe xuét
hién rai rac cc thé cing voi kich thuoc khéc nhau; (5) Tang trugc phét sinh: nam ¢ gira libe va
o, gom cac té bao det mong; (6) G6 Cap hai: gom cac mach gd xép rat sit nhau, tia ruét hep; (7)
M6 mém rugt: & phan gitra cua than, gom cac té bao da giac, kich thudc khong déu nhau, céc té
bao ¢ kich thugc 16n & phia trong va cac té bao bé ¢ ngoai.

Hinh 1. Cdu tao I4t cdt ngang than cua cz;y Tra hoé\)and
(1) Biéu bi; (2) M6 mém vé; (3) Mé cieng; (4) Libe; (5) Tang phat sinh; (6) Mach gd; (7) M& mém rugt
Giai phiu la: Két qua phan tich tiéu ban giai phiu cau cao 14 cia mau Tra hoa vang thé hién
trén hinh 2.

http://jst.tnu.edu.vn 441 Email: jst@tnu.edu.vn


http://jst.tnu.edu.vn/
mailto:jst@tnu.edu.vn

TNU Journal of Science and Technology 228(05): 439 - 447

Hinh 2. Cdu tao 14 ciia mdu cay Tra hoa vang

A. Gan chinh B. Phién la
(1) Biéu bi duéi; (2) M6 day xop; (3) M6 mém; (4) (1) Biéu bi duéi; (7) Biéu bi trén; (9) M6 khuyét;
Mb ciing; (5) Libe; (6) Mach gd; (7) Biéu bi trén; (10) M6 gigu; (11) Tinh thé calci oxalat

(8) Thé cirng

A. Phin gan I4: Loi r6 ca 2 mat, gom cac cAu triic: (1) Biéu bi dudi: gom nhicu té bao hinh
chir nhat, kich thuéc khac nhau va co phu mét 16p cutin mong; (2) Mo day X0p gom 4-5 16p té
bao hinh da giac khac nhau, té bao xép sit 1am nhiém vu nang dd; (3) M6 mem: gom cac 16p té
bao hinh gan tron c6 kich thudc khac nhau, té bao siap xép 1on xon; (4) M6 cing: c6 4-5 16p té
bao hinh da gidc c6 kich thuéc khéc nhau va sap xép thanh mét cung bao quanh b libe-gé (libe
phia duéi va gd & phia trén); (5) Libe: co nhiéu 16p té bao hinh da giac kich thudge déu nhau va
xep 16n xon; (6) Mach go: hinh da giac, xép thanh day xen 1an véi md mém gd hda mé cang; (8)
Thé cung: nam rai rac trong moé mém, hinh da dang, c6 kich thuéc I6n va nhanh nhon.

B. Phan phién la: (1, 7) Biéu bi: gdm mét 16p té bao hinh chir nhat, té bao biéu bi trén (7)
I6n, c6 vach trong rat day va cutin day, con té bao biéu bi dudi (1) nho va c6 16 khi nhiéu; (9) M6
khuyét: c6 cac 1op té bao da giac hoac tron, sap xép 1on xon; (10) Mo giau: gom cac té bao thudn
dai xép sit nhau; (11) Tinh the calci oxalat: hinh da giac va nhanh nhon.

Pic diém giai phiu cudng l4: Quan sat tiéu ban giai phiu cho thiy: cau tao cuong la cua
mau Tra hoa vang c6 thiét dién ban nguyét, gdm nhitng bo phan nhu: (1) Biéu bi: duoc ciu tao tir
nhiéu té bao hinh chit nhat kich thudc khac nhau va c6 phu mét 16p cutin mong; (2) M6 mém: ¢
cac 16p té bao hinh tron cé kich thuéc khéc nhau; (3) Libe: c6 nhiéu I6p té bao hinh da giac, kich
thude déu nhau va té bao sip xép 16n xon tao thanh timg dam; (4) Tinh thé calci oxalat: ¢6 hinh
dai; (5) Gé: gom nhiéu b6, mot sé bo gdbm 1-2 mach, mot sé bo gdbm 3-4 mach, té bao hinh da
giac hodc tron ¢6 kich thudce nho (Hinh 3).

~Hinh 3. Cdu tgo cuong 4 cay Tra hoa vang i
(1) Biéu bi; (2) M6 mém; (3) Libe; (4) Tinh thé calci oxalat; (5) Go

3.2. Két qud khuéch dgi chi thi trnH-psbA
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M3u nghién ctru da duoc tach chiét DNA téng sb theo quy trinh mini - CTAB va DNeasy
Plant Mini Kit. L4 non ciia mau cay Tra hoa vang duoc sir dung 1am vat lidu tach chiét DNA tng
s6. Két qua thi nghiém tach DNA duoc kiém tra bang dién di trén gel agarose 1%. Sau khi tach
chiét va tinh sach DNA tong sd, tién hanh nhan chi thi trnH-psbA bang k¥ thuat PCR. San pham
PCR dugc dién di kiém tra trén gel agarose 1%. Két qua duoc thé hién trén hinh 4.

—==— 1 kb

—==== 500 bp

Hinh 4. Két qua dién di san pham PCR nhdn doan trinh ty trnH-psbA tir mau Tra hoa vang
1, 2 — san pham dién di mau Tra hoa vang; M - marker
Két qua nhan gen cho thdy san pham khuéch dai c6 kich thuéc khoang 400 bp. Két qua nay
dung nhu tinh toan 1y thuyét.

3.3. Két qud phan tich trinh te gen trnH-psbA

San pham PCR duoc tinh sach, sau d6 mau duge xac dinh trinh ty trén may giai trinh ty ty
dong. Két qua phan tich bang phan mém Bioedit 7.0 thu dugc trinh ty nucleotide ciia doan chi thi
trnH-psbA c¢6 kich thuéc 396 nucleotide. Trong do, nucleotide loai A la 163 (46,16%), T la 125
(31,57%), C 12 60 (15,15%), G l1a 48 (12,12%). Két qua phan tich trinh tu chi thi trnH-psbA duoc
thé hién trén hinh 5.

1 20 30 40 50
Tra_hoa_va TTATTICITT CITCICTTAT TTITTGAGATA CAAARTAGTAA GCARARARITA

60 70 80 S0 10

Tra_hoa va AARAATTTTAT CTTTTATTIT ARATGGAAAR TAACARATTTC ACAARGGTAT
P T N EET T B I S R EEPPIP [P

110 120 130 140 150

Tra_hoa va ATAAATTCTA AATTAATACA TARCAARARG ACGATACTCA ATGATGRACC
....... I ocvvelonael wonaloneal cveeloneal covalanns

16 170 1 1%0 200

Tra_hoa va AACCCATAAC CCATAARAAT CCTTTITACC CATACGAATC TTTTICITGT

210 220 230 240 250
Tra_hoa_va AACGARAARA GGATATGTAA ARARAARAAR GTARAGGARC AATARTGCCT
sssslasaal svaelanas I seaaloneal wuus losasl auus leasns
260 270 280 290 300
Tra_hoa va TCCTGATAgQA ACAAGARATT GGITATTGIT CCTITTACTTIT TARARACGAG
R B T I N I I [P P leaus
310 320 330 340 350
Tra_hoa va TATACACTAR gACCAARGIC TTATCCATTT GTAAATGGAG CTTCAARTAGC
AP PR B I Y R B lewaal wune l-
360 370 380 380
Tra_hoa va AGCTAGGTCT AGAGGARAGT TATGAGCAAT TACGTITCATG CATAARC

Hinh 5. Trinh tw gen trnH-psbA phan ldp tir mau cay Tra hoa vang
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Dé chéc chén chi thi trnH-psbA phan lap dugc tir miu cay Tra hoa vang (Camellia), chung toi
tién hanh so sanh bang BLAST trén Genbank - NCBI. Két qua cho thiy, chi thi trnH-psbA phan
lap duoc c6 do tuong dong cao, dao dong tir 97,51% dén 99,49% véi cac trinh ty gen di cong bd
& mot s6 loai khac thugc chi Camellia. Trong d6, ¢ 4 trinh ty ¢6 do twong dong trén 98,00% la
C. tamdaoensis, C. sinensis, C. amplexifolia va C. luteocalpandria. Két qua so sanh trinh ty chi
thi trnH-psbA cua mau cdy Tra hoa vang bang BLAST trén Genbank - NCBI duoc thé hién trén

hinh 6.

Sequences producing significant alignments

[ selectall 10 sequences selected

Description
Camellia tamdaoensis chloraplast, complete genome

Camellia tfamdaoensis chloroplast, complete genome

Download

GenBank

Scientific Name

Camellia tamdao

Camellia tamdao

Camellia sinensis isolate | eikouchai cultivar Phoenix Dancong Tea chloroplast, complete genome Camellia sinensis

Camellia sinensis isolate Baxian cultivar Phoenix Dancong Tea chloroplast,_complete genome

Camellia sinensis

Camellia sinensis var. sinensis cultivar TTES No. 13 photesystem Il protein D1 gene, complete cds; chloroplast Camellia sinensi

Camellia amplexifolia chloroplast, complete genome

Camellia amplexifolia chloroplast, complete genome

Camellia |uteocalpandria plastid

Camellia amplex. .

Camellia amplex..

Camellia luteoca..

Camellia flava PsbA (psbA) gene, partial cds; and psbA-trnH intergenic spacer, partial sequence; chloroplast Camellia flava

Camellia fonkinensis PsbA (psbA) gene, partial cds, and psbA-frnH intergenic spacer, partial sequence; chloro .. Camellia tonkine

Camellia longipedicellata voucher YangSX 5001 plastid, complete genome

Camellia longipedicellata voucher YangSX 5001 plastid, complete genome

Camellia aurea chloroplast, complete genome

Camellia nitidissima var. nitidissima chloroplast, complete genome

Camellia zhaiana voucher YangSX 6023 plastid, complete genome

Camellia sinensis sangmok chloroplast DNA, complete genome

Camellia oleifera chloroplast, complete genome

Camellia reticulata plastid, complete genome

R AnN<EER<R<-B<NAEN<NEREN<NEN < NEENE< NEN- |

Camellia crapnelliana chloroplast, complete genome

Camellia longipe...

Camellia longipe

Camellia aurea

Camellia nitidissi...

Camellia zhaiana
Camellia sinensis

Camellia oleifera

Camellia flava PsbA (psbA) gene, partial cds; and psbA-frnH intergenic spacer,_partial sequence; chloroplast Camellia flava

Camellia reticulata

Camellia crapnel

v

Select columns ¥ Show (2]

Graphics

Distance tree of results ~ MSA Viewer

Max = Total Query

Score Score Cover wvalue
-

719
719
693
693
693
691
691
691
691
686
686
686
686
686
686
680
680
680
680
680

719
719
693
693
693
691
691
691
691
686
686
686
686
686
686
680
680
680
680
680

100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%

100%

00
0.0
00
00
0.0
00
0.0
0.0
00
0.0
0.0
00
0.0
0.0
00
0.0
00
00
0.0
00

Per.
Ident
99.49%
99.49%
98.24%
98.24%
98.24%
98.00%
98.00%
98.01%
98.00%
97.76%
97.76%
97.76%
97.76%
97.76%
97.76%
97.51%
97.51%
97.51%
97.51%

97.51%

Acc

Len Accession

156633 NC_069227.1
156633 OP066526.1
157103 OL690362.1
157103 OL690353.1

1673 AY741458.1
156591 NC_061610.1

156591 0OL435568.1

156772 OK546696.1

469  GQ487340.1
512 KX098581.1

156669 NC_065391.1

156669 MZ382808 1

156588 NC_062050.1
157567 MT157618.1
156627 NC_058253.1
153044 LC488797.1
156995 ME5417302
470 KY172820.1

156754 KY406793.1

156997 NC_0245411

Hinh 6. Két qua so sénh trinh i chi th; trnH-psbA ciia mau cay Tra hoa vang bang BLAST trén Genbank - NCBI
Bang phan mém MegaX, tién hanh xay dung so d6 moi quan h¢ di truyén vé trinh tu chi thi
trnH-psbA véi 10 trinh ty dugc cong bo trén Genbank-NCBI. Cac thong tin dugc trinh bay trong

bang 2.

Bang 2. Cac thdng tin trinh tuw gen trén Genbank duwot sir dung d@é so sanh véi mau Tra hoa vang nghién ciiu

STT Masb gen Tén loai Nim cdng bd Kich thwéc (bp) Téc gia
1  Trahoavang - trnH-psbA 396
2 NC_069227.1 Camellia tamdaoensis 2023 433 J. Zhang va cs
3 0L690362.1 Camellia sinensis 2022 503 Y. Liuvacs
4 NC_061610.1 Camellia amplexifolia 2022 491 X. Ding va cs
5 OKb546696.1 Camellia luteocalpandria 2021 472 X. Q. Yuvacs
6 NC_065391.1 Camellia longipedicellata 2022 569 Q. Zhang va cs
7 NC_062050.1 Camellia aurea 2022 588 J. Zhang va cs
8 MT157618.1 Camellia nitidissima var. nitidissima 2021 567 S. Liuvacs
9 NC_058253.1 Camellia zhaiana 2021 527 F.Y.Wuvacs
10 MF541730.2 Camellia oleifera 2019 495 Q. Zhang va cs
11 KY406793.1 Camellia reticulata 2017 454 X. Q. Yuvacs

Tién hanh xay dung so d6 méi quan hé di truyén vé trinh tu cta chi thi trnH-psbA véi 10 trinh
tu dugc cong bo trén Genbank. Két qua so sénh trinh tu chi thi trnH-psbA cua cay Tra hoa vang
so vai 10 trinh tu cua cac chi Camellia duoc thé hién trén Bang 3 va Hinh 7.
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Bang 3. Két qua so sanh trinh tir chi thi trnH-psbA cua cay Tra hoa vang véi 10 loai thugc chi Camellia

Vi tri sai khac

STT Tén loai/ giong 50 149 177181 236 252 285 340 385
Tra_hoa_vang_TrnH-psbA A C - - T T A A
1 Camellia tamdaoensis c C - - - - G -
2 Camellia sinensis cC T - A C C G -
3 Camellia amplexifolia c C CTTTT - - - G -
4 Camellia luteocalpandria cC C CTTTT A - - G -
5  Camellia longipedicellata C C CTTTT A - - G -
6 Camellia aurea C C CTTTT A - - G -
7 Camellia nitidissima var. nitidissima C C CTTTT - C C G -
8 Camellia zhaiana C C CTTTT A - - G -
9 Camellia oleifera C C CTTTT - C C G -
10 Camellia reticulata C C CTTTT - C C G -

Tra_hoa_vang_TrnH-psbA
Camellia zhaiana
Camellia tamdaocensis
Camellia sinensis
Camellia reticulata
Camellia oleifera
Camellia nitidissima var. niti
Camellia luteocalpandria
Camellia longipedicellata
Camellia aurea

Camellia amplexifolia

Tra_hoa_vang_TrnH-psbA
Camellia zhaiana
Camellia tamdaocensis
Camellia sinensis
Camellia reticulata
Camellia oleifera
Camellia nitidissima var. niti
Camellia luteocalpandria
Camellia longipedicellata
Camellia aurea

Camellia amplexifolia

Tra_hoa_vang_TrnH-psbA
Camellia zhaiana

Camellia tamdaocensis
Camellia sinensis
Camellia reticulata
Camellia oleifera
Camellia nitidissima var. niti
Camellia luteocalpandria
Camellia longipedicellata
Camellia aurea

Camellia amplexifolia

Tra_hoa_vang_TrnH-psbA
Camellia zhaiana
Camellia tamdaocensis
Camellia sinensis
Camellia reticulata
Camellia oleifera

Camellia nitidissima var. Diti ...icceiessaieses e iosananasoiossassenass

Camellia luteocalpandria
Camellia longipedicellata
Camellia aurea

Camellia amplexifolia

Tra_hoa_vang_TrnH-psbA AC
Camellia zhaiana

Camellia tamdaocensis

Camellia sinensis

Camellia reticulata

Camellia oleifera

Camellia nitidissima var. niti
Camellia luteocalpandria
Camellia longipedicellata
Camellia aurea

Camellia amplexifolia

QA QQQ

50

50

Hinh 7. Két qua so sénh trinh ti chi th; trnH-psbA cia cay Tra hoa vang so véi 10 loai chi Camellia
Hé s twong dong thé hién mdi quan hé di truyén cua 10 loai thugc chi Camellia dwa trén trinh

tu chi thi trnH-psbA thé hién & Bang 4 va so d6 cay phan loai (Hinh 8).
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Bang 4. Hé s6 twong dong thé hién mai quan hé di truyén
cua 10 lodi thugc chi Camellia dwa trén trinh ty chi thi trnH-psbA

Camellia_amplexifolia

Camellia_aurea 0,3822

Camellia_longipedicellata 0,3822 0,0000

Camellia_luteocalpandria 0,3868 0,0025 0,0025

Camellia_nitidissima_var. nitidissima  0,0075 0,3868 0,3868 0,3822

Camellia_oleifera 0,0050 0,3822 0,3822 10,3868 0,0025

Camellia_reticulata 0,0050 0,3822 0,3822 10,3868 0,0025 0,0000

Camellia_sinensis 0,5470 0,5949 0,5949 10,6013 0,5639 0,5580 0,5580
Camellia_tamdaoensis 05919 0,4954 10,4954 10,4901 10,5973 0,6037 0,6037 0,4022
Camellia_zhaiana 0,3822  0,0000 0,0000 0,0025 0,3868 0,3822 0,3822 0,5949 0,4954
Tra_hoa_vang_TrnH-psbA 0,5947 0,4990 0,4990 10,4936 0,6002 0,6065 0,6065 0,3968 0,00250,4990

100% Camellia oleifera
100% ﬂ,—: Camellia reticulata
0 Camellia nitidissima var. nitidissima
99% Camellia amplexifolia

Camellia luteocalpandria
Camellia aurea
100% Camellia longipedicellata
100% . 3

100% Camellia zhaiana

| Camellia sinensis
Camellia tamdaoensis

98% Tra hoa vang TrnH-psbA
Hinh 8. So' @6 méi quan hé di truyén cuia 10 loai chi Camellia theo trinh ti chi thi trnH-psbA

99%

Nhu vay, théng qua bang hé sé twong dong va so ¢ phan loai hinh cay dua trén trinh ty chi
thi trnH-psbA phan 1ap tir mau Tra hoa vang thu thap, nghién ctu di budce dau khing dinh dwoc
chinh xac mau thi nghiém 1a loai thudc chi Camellia. Két qua nghién ctu chi ra rang, mau Tra
hoa vang c6 dic diém vé di truyén gan nhat 99,49% véi mau thudc loai Camellia tamdaoensis
mang ma s6 NC_069227.1 trén Genbank.

4. Két luan

M3au Tra hoa vang thu thap tai Thai Nguyén da duoc mo ta giai phau chi tiét than, cudng la va
phién I4. Trinh ty chi thi trnH-psbA ciia mau cdy Tra hoa vang c6 kich thudc 396 nucleotide. Két
qua khi so sénh véi 10 trinh tu trén Genbank-NCBI bang BLAST cho thiy dé twong déng dao
dong tir 97,51% dén 98,24%. Trong d6, ¢6 4 trinh tu c6 d twong dong trén 98,00%. Trinh tu chi
thi trnH-psbA phan Iap tir mau cdy Tra hoa vang c6 dic diém vé di truyén gan nhat (99,49%) véi
loai Camellia tamdaoensis mang mé s NC_069227.1 trén Genbank.

Loi cam on
Chung t6i xin gui 161 cdm on t6i Truong Dai hoc Suw pham - Dai hoc Thai Nguyén da hd tro
thiét bi va co so vat chat cho nghién cau nay.
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