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TOM TAT

Bach qua la cdc lodi cdy durorc liéu cé gid tri kinh té cao, lam thudc, lam cdnh.
Hién nay, cdc san phdm duoc liéu tir Bach qud dang duoc bdn trén thi trudng
tran lan vdi gid thanh rdt cao. Do véy, viéc xdc dinh cdc doan méd vach ADN
dé dinh danh cho loai Bach qué (Ginkgo biloba) phuc vu gidm dinh lodi la cén
thiét trong cdc sén phdm dwoc liéu dé. ADN téng s6 dwoc phén lap tir 16 cy
Bach qud. Cdc doan mé vach ADN (rbcl, TrnH-psbA va ITS2) dwoc nhén bén
tir ADN téng s6 cta Bach qud béng ki thudt PCR. San phdm PCR chi ra rdng
cdc bdng thu duoc cé kich thudc gibng vdi kich thudc dy kién, sau dé san
phdm PCR duoc xdc dinh trinh tw. Két qud phdn tich trinh tw da chi ra, doan
rbcL co 679 nucleotide, dogn TrnH-psbA c6 275 nucleotide va doagn ITS2 c6
239 nucleotide. Cdc trinh tw ndy sau dé duoc xir ly trén Ngén hang gen quéc
té (NCBI) da tim ra: lodi Bach qud cd ty Ié twong déng 100% cia doan gen
rbcl, 99,64% ctia doan gen trnH-psbA va 99,58% cta doan ITS2 vdi lodi Bach
quad trén NCBI. So sdnh s khdc biét cua ba doan chi thj rbcl, TrnH-psbA va
ITS2 cho théy: doan gen ITS2 va trnH-psbA c6 sai khdc. Do vdy, ¢ thé s
dung chi thj ITS2 va trnH-psbA lam mé vach ADN dé€ gidm dinh lodi Bach qud
trong cdc san phdm duoc liéu & Viét Nam.

ABSTRACT

Ginkgo biloba is a species of high economic value with medicinal and
ornamental plants. Currently, medicinal products from Ginkgo biloba are
widely sold at very high prices. So, it is necessary to identify DNA barcode
fragments of the Ginkgo biloba for species identification. The genomic DNA
was extracted from the leaf tissue of Ginkgo biloba. The DNA barcodes (rbcl,
TrnH-psbA va ITS2) were amplified from the total DNA of Ginkgo biloba by
PCR technique. The PCR results indicated that all DNA bands have a size
similar to the theoretical size of rbcL, TrnH-psbA va ITS2. Results nucleotide
sequencing of PCR product samples showed that the size of the isolated rbcL
fragment is 679 bp, the trnH-psbA fragment is 275 bp and the ITS2 fragment
is 239 bp. These sequences were analyzed by using Blast on the NCBI we
found that: Ginkgo biloba had a percent identity of 100% of rbcL, 99.64% of
TrnH-psbA gene fragment, and 99.58% of ITS2 gene fragment. Then,
comparing the differences of the three markers rbcl, TrnH-psbA va ITS2
showed that: ITS2 and TrnH-psbA had the difference sequences. Therefore,
it is best to use ITS2 and TrnH-psbA molecular markers as DNA barcodes to
identify Ginkgo biloba in medicinal products in Vietnam.

1. DAT VAN DE

Ginkgo, ho Ginkgoaceae. Bach qua la cdy thao

Bach qua (tén goi khoa hoc la Ginkgo biloba dugc da céng dung nhu: hop chat flavonoid
L.) 1a cay than gb duy nhat con ton tai trong chi  trong Bach qud 1& hop chat chéng oxy hda
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manh m&, gilp cai thién lvu théng bang cach
lam gidn mach mau va giam “do dinh” cda tiéu
cau. L& Bach qua thuwong ubng dé diéu tri roi
loan tri nhé& bao gébm ca bénh Alzheimer, giam
lo du, cing thang, gidm cac triéu chirng tam
than phan liét, cai thién céc triéu chirng chéng
mat va roi loan thiang bang [1, 2]. Hau hét cac
san pham thdo dugc tir cdy Bach qua duwoc
chiét xuat tir 1 dwdi dang vién uéng hodc tra
[1, 2]. C4c san pham duoc liéu tir Bach qua
dang dugc béan trén thi trwong tran lan véi gia
thanh rat cao. Tuy nhién cd rat nhiéu san pham
chua duoc kiém chirng cé thanh phan cua loai
Ginkgo biloba L. hay khéng, néu cé thi ngudn
goc tir dau van |a van dé dang can duoc giai
quyét. Vi vay, viéc xac dinh cac chi thi ADN m3
vach cho loai Bach qua vé&i muc dich dinh danh
chinh xac loai Bach qua trong cic san pham
duoc lidu thwong mai trdi ndi trén thi trwong
va thém nira 1a dé duwa vao nghién ctru tiép
theo nhu nhan gidng, tach chiét cac hop chat
flavonoids... 1a hét src can thiét. Do d6, viéc
nghién ctru xac dinh cac doan ma vach ADN cho
loai Bach qua phuc vu gidm dinh loai 1a can thiét
va cdp bach cho viéc dinh danh trong cac san
pham duoc liéu va nhan giéng loai Bach qua tai
Viét Nam.

Xac dinh ma vach ADN la mét phuwong phap
dinh danh, str dung mét doan hodc nhiéu doan
ADN chudn ngan nam trong bd genome cla
sinh vat dang nghién ctru d€ phuc vu gidm dinh
loai, mang lai hiéu qua cao trong thoi gian
ngan, gép phan khéng nhé vao su dinh danh va
bdo tén cac loai thyc vat trén thé gidi. Phuong
phdp xac dinh cdc doan ma vach ADN la mot
cong cu hiru hiéu bd trg cho phuwong phap phan
loai dwa vao hinh thai [3]. o} dbéng vat, doan ma
vach ADN dugc st dung cho phan I&n céac loai
la doan gen & ty thé cytochrome C oxidase
(CO1) [4]. O thuc vat, tSc do tién héa cla cac
doan gen ty thé khong nhanh nhu & déng vat
do d6 doan CO1 khong dwgce sir dung. Thay vao
do, moét sé gen luc lap nhu matK, rbcl; gen vung
nhan nhu ITS, ITS2; vung xen TrnH-psbA, psbK-
psbl duoc st dung két hop dé gidm dinh céac
loai thyc vat [5-9].

Nghién clru nay, da tién hanh lua chon ba
doan trinh ty ADN dé st dung lam ma vach
ADN la: rbcL, TrnH-psbAva ITS2. Trong s6 do,
cac doan rbcl, TrnH-psbA va ITS2 la cdc doan
ADN nam & hé gen luc lap. Cac doan trinh tuw
nay déu cé tinh dac trwng cao cho loai, c6 thé
dem lai k&t qua kha quan nham phan loai, giam
dinh va xac dinh méi quan hé di truyén, tir d6
gop phan nang cao hiéu qua bao ton va phat
trién loai Bach qua & Viét Nam.

2. PHUO'NG PHAP NGHIEN CUU
2.1. Boi twong, vat liéu, héa chat

Da&i tugng nghién ctru: loai Bach qua duwoc
thu thap tai Viét Nam.

V4t lieu nghién cttu: mau 1a banh té cla cay
Bach qud, 18y 3 mau Ia tir 3 cay khac nhau. Sau
khi thu, m3u dwoc bdo quan trong tui nilon cé
chira hat silica gel hat 4am, sau dé duogc bao
quan & -20°C dé tach chiét ADN phuc vu nghién
clru. Ki hiéu cac mau Bach qua duoc lay: BQ1,
BQ2, BQ3.

Trinh ty cidc cdp modi rbcL (rP1F:
TGTCACCACAAACAGAGACTAAAGC; rP1R:
GTAAAATCAAGTCCACCTCG) v&i nhiét d6 gan
moéi  52°C; moi  TrnH-psbA  (trnPF1:
CGCGCATGGTGGATTCACAATCCG; psbPR1:
GTTATGCATGACGTAATGCTC) vdi nhiét do gén
moi 50°C; moi ITS2 (IsP1F:
ATGCGATACTTGGTGTGAAT; IsP1R:
TCCTCCGCTTATTGATATGC) v&i nhiét do gén moi
48°C. Ca 3 mbi nay déu nam & hé gen luc lap.

Hda chat: kit tach chiét ADN téng sd (Plant
ADN Isolation Kit) cia hdng Norgen, Canada;
héa chat cho phan &rng PCR nhan ban cdc doan
ma vach ADN: Master mix clUa héang
Intron Biotechnology, Han Quéc; kit tinh sach
san pham PCR (PCR Purification Kit) cla
Norgen, Canada; hda chat cho dién di trén gel
Agarose: Agarose, ADN marker, Redsafe...

2.2. Phwong phap nghién ctru

Phuong phdp tach chiét ADN t6ng sé tir cac
mau |a cla ciy Bach qud theo huéng dan sl
dung Kit (Plant ADN Isolation Kit). Nhan ban
doan gen rbcl, TrnH-psbAva ITS2 tir cdc mau
ADN téng s6 bang ky thuat PCR trén may PCR
9700, mbi phan rng PCR duoc thyc hién trong

24 TAP CHI KHOA HQC VA CONG NGHE LAM NGHIEP TAP 14, SO 2 (2025)



Coéng nghé sinh hoc & Giéng cdy tréng

téng thé tich 20 pl, bao gdbm: H,0 deion (7 pl),
2x PCR Master mix Solution (10 pl), 10 pmol/ pl
mdi xubi (1,0 pl), 10 pmol/ pl méi ngwoc (1,0
ul) va 50 ng/ul ADN khuon (1 ul). Chuong trinh
phan ng PCR: 95°C trong 5 phut; (95°C: 30
gidy, 48-52°C: 30 giay, 72°C: 1 phut) lap lai 40
chu ky; 72°C trong 5 phat; 4°C. Nhiét d6 gén
moi cac phan &ng phu thudc vao cdp moi st
dung. Mbi phan (rng PCR 13p lai 3 [an trén maoi
mau thi nghiém. San pham PCR duoc tinh sach
bang Kit (PCR Purification Kit) ciia Canada. Sau
khitinh sach sdn pham PCR dwoc glri cho phong
thi nghiém 1st Base & Malaysia dé giai trinh tu.

Trinh ty nucleotide clia doan ADN dwoc x&
ly, phan tich bang cdc phan mém chuyén dung
nhu Bioedit, Megal0, NCBI... Trinh tv
nucleotide clia cdc doan gen rbcL, TrnH-psbA va
ITS2 dugc so sanh trén Ngan hang gen qudc té

BQ1

={@)]

(NCBI) dé tim ra cac loai twong dong. Xay dwng
cay phat sinh ching loai cla tirng doan gen
bang NCBI.
3. KET QUA VA THAO LUAN
3.1. K&t qua tach chiét ADN tdng sé tir 1a cay
Bach qua

ADN t6ng s6 sau khi duwgc tach chiét tir cac
mau |4 cay Bach qud bang Kit tach chiét cla
hang Norgen duogc pha lodng dé xac dinh ndng
dd va do tinh sach. Sau d6, nghién ctu tién
hanh dién di dé kiém tra sy nguyén ven cla san
pham (Hinh 1). K&t qua dién di cho thiy cac
bang ADN khd sic nét, khdng c6 san pham phu,
diéu nay khang dinh ADN téng s6 con nguyén
ven, it dirt gdy. San pham tach chiét ADN tong
s6 ddm bao yéu cau ky thuat lam khudn cho
nhan ban cac doan ADN quan tdm bang k§
thuat PCR.

BQ3

Hinh 1. Anh dién di ADN t8ng sé ctia 3 miu Bach qua
BQ1: Bach qua 1, BQ2: Bach qua 2, BQ3: Bach qua 3

3.2. K&t qua nhan ban cac doan ma vach ADN
bang ky thuat PCR
ADN téng s6 tach chiét tir cdc mau 13 cla

rbclL

cdy Bach qua duwoc s& dung lam khudn dé nhan
ban cac doan gen rbcl, TrnH-psbAva ITS2 bang
ky thuat PCR véi cdp moi dac hiéu.

trnH ITS2

Hinh 2. K&t qua PCR cac doan gen rbcl, trnH-psbA, ITS2
clia mau Bach qua
(M la thang marker 1 kb)
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K&t qua PCR sau khi kiém tra bang dién di
trén gel agarose 1% (Hinh 2) cho thay, xuat hién
bang ADN co6 kich thuwdc twong ng véi kich
thwdc cda cac doan ma vach ADN du kién. San
pham PCR cac doan m3 vach ADN & Hinh 2 cling
cho thay, khéng cé bang ADN phu xuat hién,
nhu vy san phan PCR rat dac hiéu, sau khi tinh
sach cd thé sir dung truc tiép cac san pham nay
dé xac dinh trinh trinh tv nucleotide.

3.3. Két qua xac dinh va phan tich trinh tvw
nucleotide cia doan ma vach ADN
3.3.1. Trinh tw ADN cta doan gen rbcl

K&t qua xac dinh trinh tu nucleotide cho
thdy, doan gen rbcL duwgc nhan ban cé kich
thudc 679 bp. K&t qud gidi trinh tu doan gen
rbcl clla mau Bach qua nhu sau:

GATTACAGATTGACTTATTATACTCCTGAATATCA
AACCAAAGATACTGATATCTTGGCAGCATTCCGAGTA
ACTCCTCAACCTGGAGTGCCACCTGAGGAAGCGGGA
GCTGCAGTAGCTGCCGAATCTTCCACTGGTACATGGA

CCACTGTTTGGACCGATGGACTTACCAGTCTTGATCG
TTACAAGGGAAGATGCTATGACATCGAGCCCGTTCCT
GGGGAGGAAAATCAATTTATTGCCTATGTAGCTTACC
CTTTGGATCTTTTCGAGGAAGGTTCTGTTACTAACCT
GTTCACTTCCATTGTAGGGAATGTATTTGGATTCAAA
GCCCTACGAGCTCTACGTCTGGAAGATCTGCGAATTC
CTCCTGCTTATTCCAAAACTTTCCAGGGTCCACCTCAT
GGTATCCAAGTTGAAAGGGATAAATTGAATAAATAT
GGCCGTCCCCTATTGGGATGTACTATCAAGCCAAAAT
TGGGTTTATCTGCCAAAAATTATGGTAGAGCAGTTTA
CGAATGTCTTCGTGGTGGACTTGATTTTACTAAAGAT
GATGAGAACGTAAATTCCCAACCATTCATGCGCTGGA
GAGATCGTTTCTTGTTTTGTGCAGAAGCAATTTATAA
AGCTCAGACCGAGACGGGTGAAATTAAGGGACATTA
CTTGAATGCTACTGCAG

Trinh tu nay sau d6 duoc x ly trén NCBI dé
tim ra sy khac biét gitta cic loai cé trinh ty
tuwong déng theo doan gen rbcl & loai Bach qua
bang cach s dung cdng cu BLAST. Mot s6 loai
c6 trinh ty gen tuwong déng dung so sanh vdi
loai Bach qua dugc thé hién & Bang 1.

Bang 1. Mot sd loai c6 trinh ty doan gen rbcL twong dong véi loai Bach qua trén NCBI

A1 as ~ Ty lé
T Tén loai Ma so twong dong (%)
1 Ginkgo biloba MG922664.1 100
2 Cycas clivicola MZ339183.1 94,18
3 Encephalartos paucidentatus ON832133.1 93,89
4 Pinus brutia AB019820.1 92,19

Sau d6 da sr dung céc loai trong Bang 1 dé
xdy dung cdy phat sinh ching loai vdi loai Bach

qua duogc thé hién & Hinh 3.

0.0000

1 Ginkgo biloba WN

0.0296
=
0.0000
0.0081 ! Ginkgo biloba MG922664.1
9580
0.0144
0.0182 Encephalartos paucidentatus ON832133.1
0.0138
Cycas clivicola MZ339183.1
0.0407
Pinus brutia AB019820.1
i
0.01

Hinh 3. Ciy phén loai dwa vao trinh ty trén doan rbcl tao bé&i Maximum Likelihood Tree
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T cdy phan loai dua trén s6 liéu trinh ty
doan gen rbcl két hgp vdi hé s6 twong dong
cla loai Bach qua vdi céac loai Bach qua khac
trén NCBI ta thay: loai Bach qua nghién ctru cé
trinh ty gen giéng 100% véi doan gen cda loai
Bach qua trén NCBI véi m3 s6 MG922664.1 va
c6 quan hé xa hon véi loai Cycas clivicola va
Encephalartos paucidentatus véi hé s6 twong
dong 94,18% va 93,89%, c6 quan hé xa nhat véi
lodi Pinus brutia v&i hé s6 twong déng 92,19%.
3.3.2. Trinh tw ADN ctia doan gen trnH-psbA

K&t qua xac dinh trinh tu nucleotide cho
thdy, doan gen trnH-psbA dwoc nhan ban cé
kich thudc 275 bp. K&t qud gidi trinh ty doan

gen trnH-psbA clia mau Bach qua nhu sau:

TGGCTACGTCCGCCCTATTATTATTCACATTITGTTG
AACAGAATACAAGTAGAACTTGAATTAAACAGTACC
AATGTGGATAGAGCAACACTGGCAGATAAAGTAAAC
AATACGATATTGGTGGGTAGGATAAAAAAAAAAAAA
AAAAAAACAGATAAATACCAAACCTTTCATTTGATTG
AAAGGCTTGGTATTATCTTATCGGTAATTTAAACACG
CTAACTAGCAATATGTCAGAATATTATCCAGCTATAG
AAAGAGCTTCAACAGCGGCTA

Trinh tu nay sau d6 duoc x ly trén NCBI dé
tim ra sy khac biét gitta cac loai c6 trinh ty
tuwong déng theo doan gen trnH-psbA & loai
Bach qua bang cach s dung cong cu BLAST.
Mot sé loai ¢ trinh ty gen twong déng dung so
sanh vai loai Bach qua duoc thé hién & Bang 2.

Bang 2. Mt sd loai cé trinh ty doan gen trnH-psbA tuong déng véi loai Bach qua trén NCBI

1T Tén loai M3 s6 TV‘Ié
tuong dong (%)

Ginkgo biloba KX673566.1 99,64

2 Zamia loddigesii GU807422.1 97,22

3 Dioon mejiae GU807410.1 95,00

Sau d6 d3 sir dung céc loai trong Bang 2 dé
xay dung cdy phat sinh ching loai véi loai Bach

0.020

qua duoc thé hién & Hinh 4.

0.012

0.020

A

0.0050

Dicon mejiae(GU807410.1)

Zamia loddigesii(GUB07422.1)

Ginkgo biloba VN

Ginkgo biloba(KX673566.1)

Hinh 4. Ciy phén loai dwa vao trinh ty trén doan trnH-psbA tao b&i Maximum Likelihood Tree

T cdy phan loai dua trén s liéu trinh ty
doan gen trnH-psbA két hop véi hé sé tuwong

déng cda loai Bach qua vdi cac loai Bach qud
khéc trén NCBI, cho thay: loai Bach qua nghién
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clru c6 trinh tu gen giéng 99,64% v&i doan gen
cha loai Bach qud trén NCBI v&i ma sd
KX673566.1 va c6 quan hé xa hon vdi loai
Zamia loddigesii v&i hé s6 tuong déng 97,22%,
cé quan hé xa nhat védi loai Dioon mejiae véi hé
s6 twong déng 95%.
3.3.3. Trinh tw ADN cta doan gen ITS2
K&t qua xac dinh trinh tu nucleotide cho
thdy, doan gen ITS2 duwgc nhan ban cé kich
thudc 239 bp. K&t qud gidi trinh tu doan gen
ITS2 clla mau Bach qua nhu sau:
CGAGTCTTTGAACGCAGTTGCGCCCGAGGCCTCG

GCCGAGGGCACGTCTGCCTGGGCGTCGCACAACCTA
TCGCCCCCCGCCCTCCGGGTGCGGGGGCGCGGAGTT
GGCCGTCCGTGCCCCCAGCGGCGCGGTCGGCTGAAA
ACCACGCGGTCGTCGTCTCTCTGCGCCGGCGAACGG
TGTCCGGGCCGCGCGATGCGCGGTCGATCGGCGCCG
GCGCGGAGCATCGGGCGAGCGTCTC

Trinh tu nay sau d6 duoc x& ly trén NCBI dé
tim ra sy khac biét gitra cac loai cé trinh ty
tuwong déng theo doan gen ITS2 & loai Bach qua
bang cach s dung cong cu BLAST. Mot s8 loai
c6 trinh ty gen tuwong déng dung so sanh vdi
loai Bach qua duoc thé hién & Bang 3.

Bang 3. Mot sd loai c6 trinh ty doan gen ITS2 twong dong v&i loai Bach qua trén NCBI

T Tén loai M3 sé Tﬁ‘lné
tuong dong (%)

1 Ginkgo biloba MH744122.1 99,58

2 Taxus chinensis MG730407.1 84,56

3 Cephalotaxus sinensis MH711695.1 84,93

4 Amentotaxus argotaenia MW788528.1 84,93

Sau d6 d3 sir dung céc loai trong Bang 3 dé
xay dung cdy phat sinh ching loai véi loai Bach

0.0000

qua duoc thé hién & Hinh 5.

Cephalotaxus sinensis MH711695.1

Taxus chinensis MGT30407.1

Ginkgo biloba VN

| 0.0000
Ginkgo biloba MH744122 1

0.0318
%
l 0.0000
u%]i‘gﬁ? Amentotaxus argotaenia MWT7T88528.1
0.0739
0.0003
0.0909
Q7%
_
0.02

Hinh 5. Cdy phén loai dwa vao trinh ty trén doan ITS2 tao b&i Maximum Likelihood Tree

T cdy phan loai dua trén s liéu trinh ty
doan gen ITS2 két hop vdi hé s6 twong dong
cla loai Bach qua va&i céac loai Bach qua khac
trén NCBI ta thay: loai Bach qua nghién ctru c6
trinh ty gen giéng 99,58% v&i doan gen cua loai

Bach qua trén NCBI véi m3 s6 MH744122.1 va
c6 quan hé xa hon véi loai Cephalotaxus
sinensis va Amentotaxus argotaenia v3i hé s6
tuwong dong 84,93%, c6 quan hé xa nhat vdi loai
Taxus chinensis v&i hé s6 twong déng 84,56%.
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Nhu vay, dua vao cdy phan loai cla ca 3
doan gen ITS2, trnH-psbA va rbcL déu cho thay
loai Bach qua nghién clru twong déng cao nhat
voi loai Bach qua trén Ngan hang gen qudc té
vdi cac ty |1& twong ddng nhu 100% cta doan
gen rbcl, 99,64% cua doan gen trnH-psbA,
99,58% clia doan ITS2.

4. THAO LUAN
Dwa vao két qua so sanh trinh tu cic doan

gen ITS2, trnH-psbA va rbcL cua loai Bach qua
véi trinh ty gen clha loai Bach qua (Ginkgo
biloba) cdng bé trén Ngan hang gen qudc té, ta
lap duoc bang so sanh kha ndng phan biét cla
cac doan trinh ty ITS2, trnH-psbA va rbcL nhuv
Bang 4. K&t qua cho thay, ca 3 chi thj ITS2, trnH-
psbA va rbcl déu cé khd nang phan biét cho loai
Bach qua véi ty |é sai khac 13 0,42%, 0,36% va 0%
tuong ng.

Bang 4. Bang so sanh kha nang phan biét ciia Cac doan trinh tw ITS2 , trnH-psbA va rbcL

Tén doan gen ITS2 trnH-psbA rbcl
S6 diém sai khéc 1 1 0
Kich thwéc trinh ty 239 275 704

Ty 1€ sai khac 0,42% 0,36% 0%

Vi tri cc nucleotide sai khac cia doan gen trnH-psbA: vi tri 132 d3 dugc danh dau in dam.

Query 1 TGGCTACGTCCGCCCTATTATTATTCACATTTGTTGAACAGAATACAAGTAGAACTTGARA 60
CEEErrr et rrrrr et ettt et et et et et r et e

Sbjct 86  TGGCTACGTCCGCCCTATTATTATTCACATTTGTTGAACAGAATACAAGTAGAACTTGAA 145

Query 61  TTAAACAGTACCAATGTGGATAGAGCAACACTGGCAGATAAAGTAAACAATACGATATTG 120
FEEErrr et rrrrr et et et rrr et e ettt

Sbjct 146 TTAAACAGTACCAATGTGGATAGAGCAACACTGGCAGATAAAGTAAACAATACGATATTG 205

Query 121 GTGGGTAGGATaaaaaaaaaaaaaaaaaaaaCAGATAAATACCAAACCTTTCATTTGATT 180
FEEErrrerrr rrrrrrr et et et et et et et e r et

Sbjct 206 GTGGGTAGGAT-AAAAAAAAAAAAAAAAAAACAGATAAATACCAAACCTTTCATTTGATT 264

Query 181 GAAAGGCTTGGTATTATCTTATCGGTAATTTAAACACGCTAACTAGCAATATGTCAGAAT 240
FEEErrr et e et et et et er e et et r et

Sbjct 265 GAAAGGCTTGGTATTATCTTATCGGTAATTTAAACACGCTAACTAGCAATATGTCAGAAT 324

Query 241 ATTATCCAGCTATAGAAAGAGCTTCAACAGCGGCTA 276
CEEEEEr et et et e

Sbjct 325 ATTATCCAGCTATAGAAAGAGCTTCAACAGCGGCTA 360

Vi tri cac nucleotide sai khac cla doan gen ITS2: vi tri 11 d8 dugc danh ddu in dam

Query 1 CGAGTCTTTGAACGC-AGTTGCGCCCGAGGCCTCGGCCGAGGGCACGTCTGCCTGGGCGT 59
I ettt e et ettt ettt et

Sbjct 2697 CGAGTCTTTGAACGCAAGTTGCGCCCGAGGCCTCGGCCGAGGGCACGTCTGCCTGGGCGT 2756

Query 60 CGCACAACCTATCGCCCCCCGCCCTCCGGGTGCGGGGGCGCGGAGTTGGCCGTCCGTGCC 119
FEErrrrrrrerrererrerrrrrr e et ettt rr ettt

Sbjct 2757 CGCACAACCTATCGCCCCCCGCCCTCCGGGTGCGGGGGCGCGGAGTTGGCCGTCCGTGCC 2816

Query 120  CCCAGCGGCGCGGTCGGCTGAAAACCACGCGGTCGTCGTCTCTCTGCGCCGGCGAACGGT 179
FEErrrrrrrerrererrerrrrrr e et ettt rr ettt

Sbjct 2817 CCCAGCGGCGCGGTCGGCTGAAAACCACGCGGTCGTCGTCTCTCTGCGCCGGCGAACGGT 2876

Query 180  GTCCGGGCCGCGCGATGCGCGGTCGATCGGCGCCGGCGCGGAGCATCGGGCGAGCGTCTC 239
FIErrrrrrrrrrrererrrrerrrr e ettt et et et et

Sbjct 2877 GTCCGGGCCGCGCGATGCGCGGTCGATCGGCGCCGGCGCGGAGCATCGGGCGAGCGTCTC 2936
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Céng nghé sinh hoc & Gibéng céy tréng

Nhu vay, v&i cac chithi DNA barcode cla céac
doan gen ITS2, trnH-psbA va rbcl cho loai Bach
qua chuiing ta c6 thé sir dung dinh danh cho loai
nay khi duoc liéu d3 qua so ché hay bi phan
manh, khéng con nguyén ven van dugc nhan
biét thong qua cdc trinh ty DNA barcode cua 3
doan gen trén. P& c6 co s& dit liéu nay nhém
tac gid da thu thap bo dit liéu vé hinh thai dac
trung cla loai cling nhu khu phan bé dac trung
cho loai. Co s& di liéu nay la két qua nghién
clru co ban vé diéu tra, thu thap, nhan dang va
dinh danh loai. Qua d6 tiép tuc xay dwng co s&
dit liéu déng bd vé hinh thai va DNA barcode
clia loai lam thudc dé bi nham 1an dé phuc vu
cdng tac giam dinh tinh dung cua duoc liéu.

5. KET LUAN

D3 tach chiét dwoc 3 m3u ADN téng s6 cua
Bach qua. Nhan gen thanh céng cac doan gen
ITS2, trnH-psbA va rbcL tir ADN téng s6 cla loai
Bach qua bang k{ thuat PCR. K&t qua xac dinh
trinh ty nucleotide clia cdc doan ma vach ADN
cho thdy doan rbcL ¢é kich thuéc la 679 bp,
doan TrnH-psbA c6 275 bp va doan ITS2 c6 239
bp. So sanh trinh ty nucleotide clia cac doan
ma vach ADN (ITS2, trnH-psbA va rbcl) cla loai
Bach qua vdi trinh ty nucleotide cla cac doan
ma vach twong &ng cla céc loai Bach qua trén
NCBI d3 chi ra: loai Bach qua nghién clru cé cac
ty I& twong déng 100% cla doan gen rbcl,
99,64% cua doan gen trnH-psbA, 99,58% cua
doan ITS2 vdi loai Bach qua trén Ngan hang gen
quéc té. Nhw vy, két qua so sanh cla c 3 doan
(ITS2, trnH-psbA va rbcl) v&i loai Ginkgo biloba
nhom téac gia tim ra duwgc doan ITS2 va trnH-
pbsA lam m3 vach c6 kha nang phan biét loai
Bach qua nghién ctru. Tuy nhién, dé chinh xac

nhat nén sr dung ca 3 chi thj dé dinh danh loai
Bach qua.
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