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TOM TAT

Gibng Keo lai TBO1 (Acacia mangium x Acacia auriculiformis) va BV71 (Acacia
mangium x Acacia auriculiformis) Id giéng cdy cé gid tri kinh té€ cao dé duworc
cbng nhdn giéng theo quyét dinh 1998/Qb/BNN-KHCN ngdy 11/07/2006. Tuy
nhién, déi vdi nhitng ngurdi néng dén viéc xdc dinh giéng chi béng hinh thdi ld
hét strc khé khdn. Do d6, muc dich ctia nghién ctru ndy ld stz dung phuong
phdp ADN mé vach dé xdc dinh cdc giéng Keo lai TBO1, BV71. ADN téng sé
dwoc tdch chiét tir cdc méu Id cua TBO1, BV71 va dwoc st dung dé nhdn bén
cdc doan gen matK, rbcl, trnH-psbA va ITS2 bdng kj thudt PCR. Cdc két qud
chi ra réng cdc bdng cta sén phdm PCR dting vdi kich thudc dw kién nhw 485
bp, 815 bp, 423 bp va 377 bp cho rbcl, matK, trnH-psbA va ITS2, twong trng.
Cdc trinh ty nay sau do duwoc so sdnh vdi cdc trinh tw trén Ngédn hang gen
Quéc t& (NCBI). Két qud dd chi ra rdng giéng Keo lai TBO1, BV71 6 ty Ié turong
ddng 100% cua trinh ty doan gen rbcl, twong ddng 99,75% cta doan gen
matK, twong ddéng 99,76% cua doan gen trnH-psbA, twong déng 99,73% cla
doan gen ITS2. Két qud cho thdy cé thé st dung cdc chi thi matK, trnH-psbA
va ITS2 lam ADN mé vach d€ gidm dinh giéng Keo lai TBO1, BV71 & Viét Nam.
Két qua nghién ctru I co sé quan trong cho viéc xdc dinh giéng Keo lai TBO1, BV71
dang tréng & nudc ta phuc vu cdc dinh hudng phdt trién trong turong lai.

ABSTRACT

The hybrid Acacia TBO1 (Acacia mangium x Acacia auriculiformis) and BV71
(Acacia mangium x Acacia auriculiformis) had been recognized as a high
economic value species according to Decision 1998/QD/BNN-KHCN on July
11th in 2006. However, it is very hard for the farmers to identify this species
by observation. Therefore, this study aimed to develop a method using DNA
barcode fragments to identify the hybrid Acacia TBO1 and BV71. The total
genomic DNA was extracted from leaf samples of TBO1 and BV71 and was
used to amplify the DNA barcodes (matK, rbcL, trnH-psbA and ITS2) by PCR.
The results showed that the bands of PCR production have the expected size,
which is 485 bp, 815 bp, 423 bp and 377 bp for rbcl, matK, trnH-psbA and ITS2
fragments, respectively. After that, these sequences were aligned with the
sequence of those genes of other Acacia species in NCBI. The results indicated
that TBO1 with rbcl gene fragment is 100% similar to BV71, ITS2 gene
fragment is 99.73% similar to BV71, trnH-psbA gene fragment is 99.76%
similar to BV71, matK gene fragment is 99.75% similar to BV71. These results
suggest it is best to use matK, trnH-psbA and ITS2 molecular markers as a DNA
barcode to identify Hybrid Acacia TBO1 (Acacia mangium x Acacia
auriculiformis) and BV71 (Acacia mangium x Acacia auriculiformis) in
Vietnam. These results are an important basis for the identification of hybrid
Acacia TBO1 (Acacia mangium x Acacia auriculiformis) and BV712 (Acacia
mangium x Acacia auriculiformis) in our country for future development
orientations.
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1. DAT VAN DE

Cay Keo thudc chi Keo Acacia la loai cdy than
gd. Hién nay ngudi ta biét khoang 1300 loai cay
Keo trén toan thé gidi, trong d6 khoang 950 loai
cé ngudn gdc & Australia va phan con lai phd
bién trong cac khu vuc khd cla vung nhiét déi
va 6n d&i am trong dé cd Viét Nam [1, 2]. Cay
Keo I3 loai cay gb c6 gid trj kinh t€ cao nhu [am
nguyén liéu san xuat gidy, lam gd trong xay
duwng, d6 gb ndi that, st dung san xuat nudc
hoa... Keo lai TB01, BV71 duoc tao ra ti hai loai
Keo tai twong (Acacia mangium) va Keo |3 tram
(Acacia auriculiformis) 1a giéng Keo lai ty nhién
d3d duwoc cong nhdn 13 giéng qubc gia
(1998/QD/BNN-KHCN ngay 11/07/2006) vdi
cdc dac diém wu viét nhu chéng chiu bénh tét,
chat luvgng gb tét, it canh nhanh, nang suat dat
30-35 m3/ha/ndm. Hién nay trén thj truéng co
rat nhiéu gidng Keo lai khac nhau ma bang phan
biét vé mat hinh thai rat khé dé phan loai. Do
vay, viéc nghién cltu xac dinh cdc doan ADN ma
vach cho giéng Keo lai TBO1 va BV71 phuc vu
giam dinh giéng la can thiét va cap bach cho
viéc dinh danh va phat trién vung trong cho
giong lai TBO1 va BV71 & Viét Nam.

Hién nay, dé khac phuc cho viéc phan loai
hinh thai cac nha khoa hoc d3 s&r dung phuong
phap dinh danh bang ADN ma vach [3]. Phuong
phap ADN m3 vach la s&r dung mét doan ADN
chuan, ngdn nam trong hé gen cla sinh vat
dang nghién ctu dé phuc vu gidm dinh loai
mang lai hiéu qua cao trong thoi gian ngan gép
phan khdng nhoé vao su dinh danh va bdo tén
cdc loai thyc vat trén thé gidi [3]. Mot s6 doan
gen thudng dugc dung trong dinh danh la cac
gen ma héa & luc lap nhu matK, rbcl...; vung
xen cla gen vung nhan nhu ITS, ITS2; ving xen
cGia gen ma hda & luc lap nhu trnH-psbA, psbK-
psbl duwoc s& dung két hop dé gidm dinh cac
loai thuc vat [3-8]. M6t s6 loai Keo da duwoc
dinh danh thanh céng b&i cac ma vach matK,
rbcL [9].

Trong nghién cru nay, nhdm tac gia lua chon
bén doan trinh ty dé st dung lam ADN m3 vach

la: matK, rbcl, trnH-psbA va IIT2. Cac doan trinh
tw nay déu cé tinh dic trung cao cho loai, cé thé
dem lai két qua kha quan nham phan loai, giam
dinh va xac dinh méi quan hé di truyén, tir do
gdp phan nang cao hiéu qua bdo tén va phat
trién giéng Keo lai TBO1, BV71 & Viét Nam.

2. PHUO'NG PHAP NGHIEN CU'U

2.1. B6i twong, vat liéu, hda chat

DPSi twong nghién clru: cidy Keo lai TBO1,
BV71 (A. mangium x A. auriculiformis) dwgc thu
thap tai Trung tam Nghién clru thuc nghiém
Lam nghiép (NCTN LN) Pong Nam BO, Tram
NCTN LN Song M3y Tan An-Vinh Clru- Déng Nai.

V4t liéu nghién cru: 06 mau 14 banh té duoc
|4y tir 03 c3y Keo lai TBO1 va BV71 khac nhau.
Mau 14 dwoc bdo quan trong tui nilon cé chira
hat silicagel hut &m, sau d6 duoc bdo quan & -
20°C dé tach chiét ADN phuc vu nghién ctru. Ki
hiéu cac mau Keo lai TBO1 duoc 13y Ian luot 1a
TB01.1; TBO1.2; TB01.3, cdc mau Keo lai BV71
dwoc danh sé lan lwot 1 BV71.1; BV71.2;
BV71.3.

Trinh twy cdc cap mobi rbcl (rP1F:
TGTCACCACAAACAGAGACTAAAGCG; rP1R:
GTAAAATCAAGTCCACCTCG) véi nhiét do gin
moi 52°C, kich thuéc doan gen du kién khodng
750 bp); m6i  trnH-psbA  (trnPF1:
CGCGCATGGTGGATTCACAATCCG; psbPR1:
GTTATGCATGACGTAATGCTC) v&i nhiét do ga”'m
mdi 500C, kich thudc doan gen dy kién khoang
600 bp); moi matK (mP3F:
TTCCATGGCCTTCTTTGCATTTGTTGC; mP3R:
TTCCATGGTTTTTTGAGGATCCGCTGT), kich
thudc doan gen dy ki€n khoang 700 bp); moi
ITS (IsP2F:
ACGAATTCATGGTCCGGTGAAGTGTTCG; IsP2R:
TAGAATTCCCCGGTTCGCTCGCCGTTAC), kich
thudc doan gen du kién khoang 600 bp. Cac
cap moi st dung cho cdc doan gen can nhan
duoc cung cap tir Ha Van Huan (2018) [10]. Héa
chat: Kit tdch chiét ADN téng sé (Plant ADN
Isolation Kit) cia hdng Norgen, Canada; hoda
chat cho phan rng PCR nhan ban cdc doan ma
vach ADN: Master mix cGa hang Intron
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Biotechnology, Han Quéc; Kit tinh sach san
pham PCR (PCR Purification Kit) cia Norgen,
Canada; Hda chat cho dién di trén gel Agarose:
Agarose cla Dic, ADN marker, Redsafe cla
Han Quéc.
2.2. Phuwong phap nghién ctru

ADN téng s6 tir cdc mau |4 cla cay Keo lai
TBO1, BV71 dugc tach bang kit (Plant ADN
Isolation Kit) cla Birc. Cac mau ADN tong sd
nay dugc dung dé nhan ban cdc doan gen
matK, rbcl, trnH-psbA va ITS2 bang ky thuat
PCR trén mdy PCR 9700. Md&i phan &tng PCR
duogc thyc hién trong téng thé tich 20 pl, bao
gébm: H20 deion (7 ul), 2x PCR Master mix
Solution (10 pl), 10 pmol/pl méi xudi (1,0 ul),
10 pmol/ul méi ngwoc (1,0 pl) va 50 ng/ul ADN
khuén (1 pl). Chuong trinh phan (ng PCR: 95°C
trong 5 phut; (95°C: 30 giay, 48- 52°C: 30 giay,
72°C: 1 phat) lap lai 40 chu ky; 72°C trong 5
phut; 4°C. Nhiét do gan mdi cac phan ng phu

TBO1.1 TB01.2

TB01.3

thudc vao cdp moi sir dung. M&i phan &rng PCR
13p lai 3 [an trén m&i mau thi nghiém. San pham
PCR duwoc tinh sach bang Kit (PCR Purification
Kit) cia Canada. Trinh ty nucleotide cla cac
doan gen matK, rbcl, trnH-psbA, ITS va ITS2
duoc so sanh trén Ngan hang gen Qudc té
(NCBI) dé tim ra cac loai twong déng. Xay dung
cay phat sinh ching loai cia tirng doan gen
bang phuwong phap Maximum Likelihood (ML),
tinh khoang cach di truyén bang phan mém
Megall, gia tri boostrap 100.
3. KET QUA NGHIEN CcUU
3.1. K&t qua tach chiét ADN tdng sé tir 1a cay
Keo lai

ADN téng s6 sau khi dugc tach chiét tir cac
mau |4 cay Keo lai TBO1, BV71 duwoc kiém tra
bang dién di trén gel agarose 1%. San pham
tach chiét ADN téng s& dam bao lam khudn cho
nhan ban cidc doan ADN quan tdm bang k{
thuat PCR.

BV71.1 BV71.2

BV71.3

Hinh 1. Anh dién di ADN téng s6 cta 3 mu | Keo lai TB01.1, TB01.2, TB01.3
va 3 miu la Keo lai BV71.1, BV71.2,BV71.3

3.2. Két qua nhan ban cic doan ma vach ADN
bang ky thuat PCR
ADN tbng sé cla cay Keo lai duoc st dung

lam khudn dé& nhan ban cdc doan gen matk,
rbclL, trnH-psbA va ITS2 bang ky thuat PCR. Két
qua dugc minh hoa trong Hinh 2 va Hinh 3.

M TB01.1 TB01.2 TB01.3 TB01.1 TB01.2 TBON3 TB01.1 TB01.2 TB01.3 TB01.1 TB01.2 TB01.3
. matK  matK matK  ITS2 ITS2  ITS2 trn trn trn rbcL rbcL. rbeL

Hinh 2. Anh dién di cdc doan gen matK, ITS2, trnH-psbA va rbcL clia TBO1, thang marker 1 kb
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BV71.1 BV71.2 BV71.3 BV71.1 BV71.2 BV71.3 BV71.1 BV71.2 BV71.3 BV71.1 .BV71.2 BV71.3

rbcl. rbcl. rbcL. ITs2 1rs2

172 rn mrn rn

markK matK  marK

Hinh 3. Anh dién di cdc doan gen matK, ITS2, trnH-psbA va rbcL chia BV71, thang marker 1 kb

K&t qua PCR duoc kiém tra bang dién ditrén
gel agarose 1% (Hinh 2, Hinh 3) cho thay xuat
hién bang ADN cé kich thudc tuong ng vai
kich thudc cha cdc doan ma vach ADN du kién.
San pham PCR cdc doan ma vach ADN & Hinh 2,
Hinh 3 ciing cho thdy khéng cé bing ADN phu
xuat hién, nhu vy san phan PCR rat d3c hiéu,
sau khi tinh sach cé thé sir dung truc tiép cac
sadn pham nay dé xac dinh trinh ty nucleotide.

3.3. Két qua xac dinh va phan tich trinh ty
nucleotide cia doan ma vach ADN
3.3.1. Trinh tw ADN trén gen rbcL

Trinh ty nucleotide doan gen rbcL cho thay
ca 3 m3u TBO1.1; TBO1.2; TBO1.3 déu cho ra két
qua trinh ty giéng nhau va ca 3 mau BV71.1;
BV71.2; BV71.3 déu cho ra két qud trinh tu
giéng nhau. Sau khi x{ Iy cdc doan ADN bj nhiéu
doan gen rbcl cé kich thuédc 485 bp nhu Hinh

4, Hinh 5.

AAGATTATAAATTGACTTATTATACTCCTGACTATGAAACCAAAGATAGTGATATCTTGGCAGCATTCCGAGTAACTCCTCAAC
CTGGAGTTCCGCCTGAAGAAGCAGGTGCCGCGGTAGCTGCTGAATCTTCTACTGGTACATGGACAACTGTGTGGACCGATGGGC
TTACCAGTCTTGATCGTTACAAAGGACGATGCTACCACATCGAGTCCGTTGCTGGAGAAGAAAATCAATATATTGCTTATGTAGC
TTATCCCTTAGACCTTTTTGAAGAAGGTTCTGTTACTAACATGTTTACTTCGATTGTGGGTAATGTATTTGGGTTCAAGGCCCTGCG
CGCTCTACGTCTGGAAGATTTGCGAATCCCTCCTTCTTATTCTAAAACTTTCCAAGGTCCGCCTCACGGCATCCAAGTTGAGAGAG
ATAAATTGAACAAGTACGGCCGTCCCCTATTGGGATGTACTATTAAACCAAAATTGGGG

Hinh 4. Trinh ty ADN trén doan gen rbcl cuia giong Keo lai TB01

AAGATTATAAATTGACTTATTATACTCCTGACTATGAAACCAAAGATAGTGATATCTTGGCAGCATTCCGAGTAACTCCTCAAC
CTGGAGTTCCGCCTGAAGAAGCAGGTGCCGCGGTAGCTGCTGAATCTTCTACTGGTACATGGACAACTGTGTGGACCGATGGGC
TTACCAGTCTTGATCGTTACAAAGGACGATGCTACCACATCGAGTCCGTTGCTGGAGAAGAAAATCAATATATTGCTTATGTAGC
TTATCCCTTAGACCTTTTTGAAGAAGGTTCTGTTACTAACATGTTTACTTCGATTGTGGGTAATGTATTTGGGTTCAAGGCCCTGCG
CGCTCTACGTCTGGAAGATTTGCGAATCCCTCCTTCTTATTCTAAAACTTTCCAAGGTCCGCCTCACGGCATCCAAGTTGAGAGAG
ATAAATTGAACAAGTACGGCCGTCCCCTATTGGGATGTACTATTAAACCAAAATTGGGG

Hinh 5. Trinh ty ADN trén doan gen rbcl cua giéng Keo lai BV71

gen tuwong déng vai gidng Keo lai TBO1 duwoc
trinh bay & Bang 1.

Trinh ty nay duoc so sanh vdi cac trinh ty
trén Ngan hang gen quéc t& NCBI dé tim ra sy
khac biét & cap do loai. Mét sb loai cd trinh tu

Bang 1. Mot sd loai c6 trinh ty doan rbcl twong déng véi gidng Keo lai TBO1 trén NCBI

1T Tén loai M3 sé Hé sd twong dong (%)
1 Acacia auriculiformis MH549715.1 100
2 Acacia mangium KJ440053.1 100
Acacia mangium x Acacia
3 auriculiformis_BV71 BV71 100
4 Acacia ulicifolia ON594124.1 99,18
5 Pithecellobium dulce NC_081484.1 98,97
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Sau dé xay dwng cay phat sinh ching loai tim
ra mdi quan hé cda giéng Keo lai, nghién ctru

Acacia mangium x Acacia auriculiformis BV71
Acacia auriculiformis MH549715.1
0.001052

Acacia mangium x Acacia auriculiformis TB01

Acacia mangium KJ440053.1

0.008304

0,009156

0.0020

v0i céc loai khac & Bang 1 va khoang céach di
truyén gitta ching (Hinh 6).

Acacia ulicifolia ON594124.1

- Pithecellobium dulce NC 081484 .1

Hinh 6. Cy phan loai dwa vao trinh ty trén doan rbcl tao béi ML

Khodng cach di truyén (p-distance) cua
gidng Keo lai TBO1 véi cac loai khac thu duoc

nhu Bang 2.

Bang 2. Khodng cach di truyén chia gidng Keo lai TBO1 v&i céc loai khac chia doan rbcl

Pithecellobium

dulce A. ulicifolia  A. mangium  TBO1 BV71 A. auriculiformis
Pithecellobium
dulce
A. ulicifolia 0,0189
A. mangium 0,0104 0,0083
TBO1 0,0104 0,0083 0,0000
BV71 0,0104 0,0083 0,0000 0,0000
A.auriculiformis 0,0104 0,0083 0,0000 0,0000 0,0000

T cdy phan loai dya trén sé liéu trinh ty
doan gen rbcL két hgp véi khodng cich di
truyén va hé sé tuong dong cia giéng Keo lai
TBO1, BV71 véi céc loai khac ta thay: gidng Keo
lai TBO1 ¢ trinh tu gen gidng 100% vdi doan
gen cua loai BV71, Acacia auriculiformis,
Acacia mangium v&i khoang cach di truyén |3
0,0000 (hé sé twong déng 100%) va cé quan hé

xa hon va&i loai Acacia ulicifolia véi khoang cach
di truyén 13 0,0083 (hé s tuwong dong 99,18%),
cé quan hé xa nhat vdi loai Pithecellobium
dulce v&i khoang cach di truyén 13 0,0104 (hé
s6 twong dong 98,97%). Do vay, doan gen rbcl
chua xac dinh sy khac nhau gitra TB01 va BV71.
3.3.2. Trinh tw doan gen matK

K&t qua xac dinh trinh tu nucleotide doan
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gen matK cho thay ca 3 mau TBO1 cho ra két  ra két qua trinh ty gidng nhau. Sau khi x{r Iy doan
qua trinh tu gidng nhau va ca 3 mau BV71 cho  gen matK cé kich thudc 936 bp nhu Hinh 7.

TAATTTACGATCAATTCATTCAATATTTCCTTTTTTTGAGGAAAAATTTCCATATTTAAATTATGTGTCAG
ATGTACAAATACCCTACCCTATACATCTGGAAATCTTGATTCAAACCCTTCGATACTGGGTGAAAGATGCCT
CCTCCTTTCATTTATTAAGGCTCTTTCTTTATGAGTATTGTAATTGGAATAGTCTTATTACTCCAAAAAAAAG
GATTTCTACTTTTTCAAAAAGTAATCCAAGATTTTTCCTGTTCCTATATAATTTTTATGTATGTGAATACGAA
TCCATCTTTCTTTTTCTCCGTAACAAATCTTCTTATTTACGATTAACATCTTCTGGAGTCTTTTTTGAACGAAT
CTATTTCTATGCAAAAATAGAACATTTTGTAGAAGTCTTTGATAAGGATTTTCCGTCCACCCTATGGTTCTTC
AAGGACCCTTTCATTCATTATGTTAGATATCAAGGAAAATCCATTCTAGTTTCAAAGAATACGCCCTTTTTG
ATGAAAAAATGGAAATACTATCTTATCCATTTATGGCAATGTCATTTTTTTGTTTGGTCTCAACCAGGAAAG
ATCCATATAAACCAATTATCCGAGCATTCATTTTACTTTTTGGGCTATTTTTCAAATGTGCGGCTAAATCCTT
CAGTGGTACGGAGTCAAATGTTGGAAAAGTCATTTATAATGGAAAATCTTATGAAAAAGCTTGATACAAT
AATTCCAATTATTCCTCTAATTAGATCATTGGCTAAAGCAAATTTTTGTAATGTATTAGGACATCCCATTAGT
AAGCCGGTCTGGGCCGATTCATCCGATTTTGATATTATTGAGCGATTTTTGCAGATATGCAGAGATCTCTCT
CATTATTACAACGGATCCTCAAAAAAAAGAGTTTGTATCGAATCAAATATATACTTCGGCTTTCTTGT

Hinh 7. Trinh ty ADN trén doan gen matK cua giéng Keo lai TBO1

CGATACTGGGTGAAAGATGCCTCCTCCTTTCATTTATTAAGGCTCTTTCTTTATGAGTATTGTAATTGGA
ATAGTCTTATTACTCCAAAAAAAAGGATTTCTACTTTTTCAAAAAGTAATCCAAGATTTTTCCTGTTCCTATA
TAATTTTTATGTATGTGAATACGAATCTATCTTTCTTTTTCTCCGTAACAAATCTTCTTATTTACGATTAACAT
CTTCTGGAGTCTTTTTTGAACGAATCTATTTCTATGCAAAAATAGAACATTTTGTAGAAGTCTTTGATAAGG
ATTTTCCGTCCACCCTATGGTTCTTCAAGGACCCTTTCATTCATTATGTTAGATATCAAGGAAAATCCATTCT
AGTTTCAAAGAATACGCCCTTTTTGATGAAAAAATGGAAATACTATCTTATCCATTTATGGCAATGTCATTT
TTTTGTTTGGTCTCAACCAGGAAAGATCCATATAAACCAATTATCCGAGCATTCATTTTACTTTTTGGGCTAT
TTTTCAAATGTGCGGCTAAATCCTTCAGTGGTACGGAGTCAAATGTTGGAAAAGTCATTTATAATGGAAAA
TCTTATGAAAAAGCTTGATACAATAATTCCAATTATTCCTCTAATTAGATCATTGGCTAAAGCAAATTTTTGT
AATGTATTAGGACATCCCATTAGTAAGCCGGTCTGGGCCGATTCATCCGATTTTGATATTATTGAGCGATTT
TTGCAGATATGCAGAGATCTCTCTCATTATTACAACGGATCCTCAAAAAAAAAGAGTTTGTATCGAATCAA
ATATATACTTCGGCTTTCTTGT

Hinh 8. Trinh ty ADN trén doan gen matK cua giéng Keo lai BV71

Trinh ty trén dwoc x ly trén Ngan hang gen loai. M6t s6 loai cd trinh ty gen twong déng vai
qudc té NCBI dé tim ra sy khac biét & cdp d6  gidng Keo lai TBO1 dwoc trinh bay & Bang 3.

Bang 3. Mot sd loai ¢6 trinh ty doan matK twong dong véi giong Keo lai TBO1 trén NCBI

1T Tén loai M3 s6 Hé s6 twong dong (%)
1 Acacia auriculiformis KX518644.1 99,88
2 Acacia mangium KJ510953.1 99,88
Acacia mangium x Acacia
3 auriculiformis_BV71 BV71 99,75
4 Acacia victoriae MF828474.1 99,02
5 Inga goldmanii AM920206.1 98,77

Sau do xay dwng cay phat sinh chingloaitim  loai khdc & Bang 3 va khodng cach di truyén
ra méi quan hé cha giéng Keo lai TBO1 v&i cdc  gitta ching (Hinh 9).
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0.0010

Acacia mangium KJ510953.1

Acacia mangium x Acacia auriculiformis TBO1

Acacia mangium x Acacia auriculiformis BV71

Acacia auriculiformis KX518644.1

Acacia victoriae MF828474.1

Inga goldmanii AM920206.1

Hinh 9. Ciy phan loai dwa vao trinh ty trén doan matK tao béi ML

Khoang cach di truyén (p-distance) cta giéng Keo lai TBO1 véi céc loai khac nhu Bang 4.

Bang 4. Khoang cach di truyén ctia gidng Keo lai TBO1 v&i cac loai khac cia doan matK

Inga goldmanii A. victoriae A. mangium TBO1 BV71 A. auriculiformis
Inga goldmanii
A. victoriae 0,0049
A. mangium 0,0036 0,0028
TBO1 0,0036 0,0028 0,0000
BvV71 0,0041 0,0032 0,0004 0,0004
A. auriculiformis 0,0041 0,0032 0,0004 0,0004 0,0008

T cdy phan loai dya trén sé liéu trinh ty
doan gen matK két hop va&i khoang cach di
truyén va hé sé tuong dong cia giéng Keo lai
TBO1, BV71 véi céc loai khac ta thay: gidng Keo
lai TBO1 ¢4 trinh tu gen giéng 99,88% vdi doan
gen cua loai Acacia auriculiformis, Acacia
mangium, giéng 99,75% vdi doan gen cua loai
BV71 va cé quan hé xa hon vdi loai Acacia
victoriae v3i hé s6 tuwong déng 99,02, cé quan
hé xa nhat véi loai Inga goldmanii véi hé s6

twong déng 98,77%. V4i chi thi matK, c6 sy
khac nhau gitra hai giéng TBO1 va BV71.
3.3.3. Trinh tw ADN trén doan gen trnH-psbA
K&t qua trinh tu nucleotide doan gen trnH-
psbA cho thay cd 3 mau TBO1 cho ra két qua
trinh tu giéng nhau va 3 mau BV71 cho két qua
trinh tu giéng nhau. Sau khi x& ly doan gen
trnH-psbA co kich thwdc 383 bp nhu Hinh 10,
Hinh 11.

CCCTATACTATCTAAAAATTACAGAGATTTCCATTTGTATTCTTTCTTTTTTTTTTCATTATTTTGAAGTTTT
TACTCGTCTTCTAAGATACAATAGACTAGAATTAAAACATTCATTTCTCTTTTTTTTTTTTTCATTTCAAAAGA
TAAAGAAAGATTGCTGAGAAAAACGTATAAAATAAATTAGTAAAAAAGAAACAAAAAGTATGAAACTCCA
ATATTTTTCTTAAAACAACGGTAAAGAATGTTGAAGTAAATACAAAATTGATGTATGAAACTACTAAAAAG
TAAAGGTAAAAAGTAAAGGAGCAATATTAACCCTCTTGATAGAACAATAAATTAATTATTGCTCCTTTACG
TTCAAAAACTCGTATACATTAAGACCAAGATTTTATCCGTTTATAGCTGGAGCCTCAACCGCAG

Hinh 10. Trinh tw ADN trén doan gen TrnH-psbA clia giéng Keo lai TBO1
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CCCTATACTATCTAAAAATTACAGAGATTTCCATTTGTATTCTTTCTTTTTTTTTTCATTATTTTGAAGTTTT
TACTCGTCTTCTAAGATACAATAGACTAGAATTAAAACATTCATTTCTCTTTTTTTTTTTTTTCATTTCAAAAG
ATAAAGAAAGATTGCTGAGAAAAACGTATAAAATAAATTAGTAAAAAAGAAACAAAAAGTATGAAACTCC
AATATTTTTCTTAAAACAACGGTAAAGAATGTTGAAGTAAATACAAAATTGATGTATGAAACTACTAAAAA
GTAAAGGTAAAAAGTAAAGGAGCAATATTAACCCTCTTGATAGAACAATAAATTAATTATTGCTCCTTTAC
GTTCAAAAACTCGTATACATTAAGACCAAGATTTTATCCGTTTATAGCTGGAGCCTCAACCGCAG

Hinh 11. Trinh tw ADN trén doan gen TrnH-psbA cla gidng Keo lai BV71

Trinh tw nay duoc x& ly trén Ngan hang gen loai. M&t s8 loai cé trinh tu gen tuong ddng véi
qudc té NCBI dé tim ra sy khac biét & cdp d6  gidng Keo lai TBO1 duwoc trinh bay & Bang 5.

Bang 5. Mot s6 loai ¢6 trinh tw doan trnH-psbA twong déng véi loai Keo lai TBO1 trén NCBI

1T Tén loai M3 s6 Hé sd twong dong (%)
1 Acacia auriculiformis KM191776.1 100
2 Acacia mangium KM191760.1 99,76
e
Acacia resinosa LN885305.1 96,98
5 Inga fanchoniana GQ428686.1 93,06

Sau do xay dwng cay phat sinh chingloaitim  khac & Bang 5 va khoang céch di truyén giira
ra m&i quan hé cla giong Keo lai véi céc loai  chung (Hinh 12).

Acacia mangium x Acacia auriculiformis TB01

0000026 3
Acacia auriculiformis KM191776.1

0.002327 0000011

Acacia mangium KM191760.1

0009517

Acacia mangium x Acacia auriculiformis BV71

0.002632

Acacia resinosa LN885305.1

0012148

Inga fanchoniana GQ428686.1

0.0020

Hinh 12. Ciy phéan loai dwa vao trinh tw trén doan trnH-psbA tao bé&i ML
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Khodng céch di truyén (p-distance) cla giéng Keo lai TBO1 vdi céc loai khac nhu Bang 6.
Bang 6. Khoang cach di truyén cha gidng TBO1 véi cac loai khac chia doan trnH-psbA

Inga A.
fanchoniana A. resinosa A. mangium TBO1 BV71 auriculiformis
Inga fanchoniana
A. resinosa 0,0167
A. mangium 0,0152 0,0032
TBO1 0,0152 0,0032 0,0000
BV71 0,0152 0,0032 0,0000 0,0000
A. auriculiformis 0,0152 0,0032 0,0000 0,0000 0,0000

T cdy phan loai dya trén sé liéu trinh ty
doan gen trnH-psbA két hop véi khoang céch di
truyén va hé sé tuwong dong cda giéng Keo lai
TBO1, BV71 véi céc loai khac ta thay: gidng Keo
lai TBO1 c6 trinh ty gen gidng 100% v&i doan
gen cla loai Acacia auriculiformis, gidng
99,76% v&i BV71, Acacia mangium va cé quan
hé xa hon védi loai Acacia resinosa v&i hé so
tuwong dong 96,98%, cé quan hé xa nhat vdi loai

Inga fanchoniana véi hé s& tuong dong
93,06%. Vai chi thi trnH-psbA, cé su khac nhau
gitra hai giong TBO1 va BV71.
3.3.5. Trinh tw ADN trén doan ITS2

K&t qua trinh ty nucleotide /TS2 cho thay ca
3 mau TBO1 déu cho ra trinh ty giéng nhau va
3 mau BV71 cho ra trinh ty giéng nhau. Sau khi
xr ly doan gen ITS2 ¢6 kich thudc 178 bp nhw
Hinh 13, Hinh 14.

ATGCGATACTTGGTGTGAATTGCAGAATCCCGTGAACCATCGAGTCTTTGAACGCAAGTTGCGCCCGA
AGCCGTCAGGCCGAGGGCACGCCTGCCTGGGCGTCACGCACCGTCGCCAGCGCCCAACTCCCCCGGGLG
CGGCGGATGATGGCCTCCCGGGAGCCTCGCCTCCCGGCTGGCCGAAAAGGGGGCCCAACGTGGCGACCG
CCACGATCCACGGTGGTTGAGTGAACACTCGCTCGAGGCCAAGACGTGCGCGCGTCGTCCCACCGGTCTT
GGGCCCGTCGGCAGGGCGTGTTACCGCCGCTGCCCGCTCGTACGCGACCCCAGGTCAGGCGGGGCTACC

CGCTGAGTTTAAGCATATCAATAAGCGGAGGA
Hinh 13. Trinh tw ADN trén doan gen ITS2 cla gidng Keo lai TBO1

ATGCGATACTTGGTGTGAATTGCAGAATCCCGTGAACCATCGAGTCTTTGAACGCAAGTTGCGCCCGA
AGCCGTCAGGCCGAGGGCACGCCTGCCTGGGCGTCACGCACCGTCGCCAGCGCCCAACTCLCCLCCGGGLG
CGGCGGATGATGGCCTCCCGGGAGCCTCGCCTCCCGGCTGGCCGAAAAGGGGGCCCAACGTGGCGACCG
CCACGATCCATGGTGGTTGAGTGAACACTCGCTCGAGGCCAAGACGTGCGCGCGTCGTCCCACCGGTCTT
GGGCCCGTCGGCAGGGCGTGTTACCGCCGCTGCCCGCTCGTACGCGACCCCAGGTCAGGCGGGGCTACC

CGCTGAGTTTAAGCATATCAATAAGCGGAGGA
Hinh 14. Trinh ty ADN trén doan gen ITS2 cla gidng Keo lai BV71

déng vai gidng Keo lai TBO1 duwoc trinh bay &
Bang 7.

Trinh tu nay sau do duoc x& ly trén Ngan
hang gen qudc té NCBI dé tim ra sy khac biét &
cap do loai. Mot sé loai co trinh ty gen tuong

Bang 7. Mot sd loai c6 trinh ty doan trnH-psbA twong dong véi loai Keo lai TBO1 trén NCBI

1T Tén loai M3 sé Hé sd twong dong (%)
Acacia auriculiformis JX997273.1 99,73
Acacia mangium JX997302.1 100
Acacia mangium x Acacia
3 . . BV71 99,73
auriculiformis_BV71
Acacia tropica JX997321.1 98,93
5 Abarema floribunda JX870654.1 91,36
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Sau dé xay dwng cay phat sinh ching loai tim
ra méi quan hé cla giéng Keo lai TBO1 v&i cac

loai khdc & Bang 7 va khodng cach di truyén
gitta chung (Hinh 15).

0.031522

0.000059 0.002661

0.002491

Acacia mangium JX997302.1

Acacia auriculiformis JX997273.1

Acacia mangium x Acacia auriculiformis TB01

0.002656

Acacia mangium x Acacia auriculiformis BV71

0.037073

0.005551

Acacia tropica JX997321.1

Abarema fioribunda JX870654.1

0.01

Hinh 15. Cay phén loai dwa vao trinh ty trén doan ITS2 tao bé&i ML

Khodng céch di truyén (p-distance) cla gidng Keo lai véi cac loai khidc nhw trong Bang 8.

Bang 8. Khoang cach di truyén cha gidng Keo lai TBO1 véi cac loai khac clia doan ITS2

, , N . Abarema
A. tropica  A.mangium TBO1 BV71  A.auriculiformis floribunda
A. tropica
A. mangium 0,0082
TBO1 0,0082 0,0000
BV71 0,0109 0,0027 0,0027
A. auriculiformis 0,0109 0,0027 0,0027 0,0053
Abarema floribunda 0,0838 0,0788 0,0788 0,0823 0,0823

T cdy phan loai dya trén sé liéu trinh ty
doan gen ITS2 két hgp véi khodng cach di
truyén va hé sé tuong dong cia giéng Keo lai
v3i céc loai khac ta thay: giéng Keo lai TBO1 ¢c6
trinh tu gen giéng 100% véi doan gen cda loai
Acacia mangium, giébng 99,73% véi loai BV71,
Acacia auriculiformis va cé quan hé xa hon vai
loai Acacia tropica v&i hé sé twong déng 98,93,

c6 quan hé xa nhat vdi loai Abarema floribunda
vGi hé s8 twong dong 91,36%. V&i chi thi ITS2,
c6 su khac nhau gitra hai giong TB01 va BV71.
4. THAO LUAN

Dwa vao két qud so sanh trinh ty 4 doan gen
matK, rbcL, trnH-psbA va ITS2 cla gidng Keo lai
TBO1 vd&i trinh ty gen cla gidng BV71 ta lap
duwoc bang so sanh doan trinh tw nhu Bang 9.
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Bang 9. So sanh trinh ty cta cac doan gen giitra Keo lai TBO1 va BV71

Tén doan gen rbcL matK trnH-psbA ITS2
S8 diém sai khac 0 2 1 1

Kich thudec trinh tw 485 815 423 377
Ty & sai khac (%) 0 0,25 0,24 0,26

Vi tri cdc nucleotide sai khdc ctia doan gen matK: vi tri 171 va 767 d3 duwoc ddnh diu in dam

Query 121 CCAAGATTTTTCCTGITCCTATATAATTTTTATGTATGTGAATACGAATCCATCTTTCTT 180
LIt rer e e et er et e
Sbjct 121 CCAAGATTTTTCCTGTTCCTATATAATTTTTATGTATGTGAATACGAATCTATCTITCTT 180
Query 721 TTTTTGCAGATATGCAGAGATCTCTCTCATTATTACAACGGATCCTIC—aaaaaaaaGAGT 779
PEErrrrrererrrerrrrrrerrr e et et ettt et e
Sbjct 721 TTTTTGCAGATATGCAGAGATCTCTCTCATTATTACAACGGATCCTCAAAAAAAAAGAGT 780
Vi tri cdc nucleotide sai khac ctiia doan gen trnH-psbA: vj tri 123 da dwoc danh ddu in ddm
Query 121 TC-=tttttttttttttCATTTCaaaagataaagaaagattgctgagaaaaacgtataaaa 179
Lottt et et et e
Sbjct 121 TCTTTTTTTTTTTTTTCATTTCAAAAGATAAAGAAAGATTGCTGAGAAAAACGTATAAAA 180
Vi tri cdc nucleotide sai khdc clia doan gen ITS2: vi tri 217 d3 duwoc dadnh dau in dadm
Query 181 GAAAAGGGGGCCCAACGTGGCGACCGCCACGATCCACGGTGGTTGAGTGAACACTCGCTC 240
FEEEr e e rr et er et ettt et et
Sbjct 181 GAAAAGGGGGCCCAACGTGGCGACCGCCACGATCCATGGTGGTTGAGTGAACACTCGCTC 240

K&t qua cho thay: trinh ty doan gen rbcl,
trnH-psbA cd ty 1é sai khac la 0%, trinh tw doan
gen ITS2 cé ty lé sai khacla 0,26%, trinh ty doan
gen trnH-psbA co ty |é sai khac 1a 0,24%, trinh
tyw doan gen matK cé ty 1é sai khac la 0,25%.
Nhu vay, v&i ca 3 doan chi thi ITS2, trnH-psbA
va matK déu cé kha nang phan biét hai giéng
TBO1 va BV71.

Nam 2020, Muhammad Ismail d3 s dung
thanh céng hai doan gen rbcL va matK dé phan
biét 5 loai Acacia (A. albida, A. ampliceps, A.
catechu, A. coriacea and A. tortilis) [4].

Nhu vay, doi véi cac loai Keo thi cac chi thi
ADN m3 vach cia cac vung xen ciia gen nhan
nhu ITS2 va cac doan chi thi & luc lap nhu rbcL,
matK, trnH-psbA la hoan toan tin cay va c6 do
phan loai cao.

5. KET LUAN

D3 nhan gen thanh cong cac doan gen matK,
rbcl, trnH-psbA va ITS2 bang k§ thudt PCR.
Trinh tu nucleotide cGa cidc doan ma vach d3
duwoc xac dinh: doan matK cé kich thudc l1a 815
bp, rbcL 1a 485 bp, trnH-psbA |la 423 bp va doan

ITS2 la 377 bp. Cac trinh ty nay sau d6 dugc xt
ly trén Ngan hang gen quéc t& (NCBI) d3 chi ra
rang Giéng Keo lai TBO1 (Acacia mangium x
Acacia auriculiformis) va BV71 cé cac ty |é
tuwong déng 100% cla doan gen rbcl; 99,75%
cla doan gen matK; 99,76% ctia doan gen trnH-
psbA, 99,73% cha doan gen ITS2. K&t qua cho
thay cé thé sir dung ca 3 doan matK, trnH-psbA
va ITS2 dé giam dinh giéng Keo lai TBO1 va BV71
& Viét Nam. Mac du vay, cach tét nhat 13 sl
dung doéng thoi cad 4 doan trinh ty gen matK,
rbcL, trnH-psbA va ITS2 dé c6 thé xac dinh chinh
xac nhat loai can dinh danh.
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