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TOM TAT

Gidng bach dan lai UG24 (Eucalyptus urophylla x E. grandis) 1a giéng cay c6 gia tri kinh té cao da dwoc cong
nhéan gidng theo quyét dinh 3893/QB-BNN-TCLN ngay 20/9/2016. Tuy nhién, dbi véi nhitng nguoi néng dan
viéc xac dinh gidng chi bang hinh thai 14 hét stc kho khian. Do d6, muc dich ciia nghién ctru nay 1a sir dung
phuong phdp méi Ma vach ADN dé xac dinh dong Bach dan lai UG24. ADN tong sé duoc tach chiét tir cac
mau 14 cia UG24 va duoc st dung dé nhan ban cac doan gen matK, rbcL, trnH-psbA, ITS va ITS2 béng ky
thuat PCR. Céc két qua chi ra ring cic bang ciia san phim PCR dung véi kich thude du kién nhu 687 bp, 449
bp, 336 bp, 564 bp, va 178 bp cho rbcL, matK, trnH-psbA, ITS, va ITS2, tuong tng. Cac trinh ty nay sau do
dugc so sanh véi cac trinh ty trén Ngan hang gen Qudc té (NCBI). Két qua da chi ra ring gidng Bach dan lai
UG24 (E. urophylla x E. grandis) thudc loai E. urophylla véi céc ty 1€ tuong déng 100% cua doan gen rbcL va
matK, 98,76% cua doan gen ITS, 98,31% cta doan gen /752, 97,92% ctia doan gen trnH-psbA, va mot cay la
E. grandis véi cac ty 1¢ tuong déng 100% cua doan gen rbcL, 99,55% cia doan gen matK, 98,23% cua doan
gen ITS, 98,31% cua doan gen /752, 87,43% cua doan gen trnH-psbA. Két qua ciing cho théy su dung chi thi

trnH-psbA 1am mi vach ADN dé giam dinh giéng Bach dan lai UG24 ¢ Viét Nam 1a tot nhat.
Tur khéa: Bach dan lai UG24, giam dinh loai, ma vach ADN, nhan béan gen.

1. PAT VAN PE

Bach dan hay Khuynh diép thudc chi thuc
vat c6 hoa Eucalyptus trong ho Sim
(Myrtaceae) (Boland D.J. et al., 2006). Hi¢n
trén thé gidi c6 hon 700 loai bach dan duoc tim
thiy & Australia, chau My, chau Au, chau
Phi... va ca Viét Nam (Boland D.J. et al., 2006;
Brooker M.LLH. et al., 2006). Bach dan la loai
ciy g0 c6 gia tri kinh t& cao nhu 1am gd trong
xay dung, 1am nguyén lidu ché bién bot gidy va
van ép trong cong nghiép, tinh dau bach dan
diéu trj dau dau, nhtc xuong trong y hoc...
(https://caythuocdangian.com). Bach dan lai
UG24 (E. urophylla x E. grandis) dugc tao ra
tur hai loai Bach dan E. urophylla va E. grandis
dd duoc cong nhan 1a gidng qudc gia
(3893/QbB/BNN-TCLN, ngay 20 thang 09 nam
2016) véi md s BDL.TVT.16.03, va la giong
cdy co gia tri kinh té cao trong tréng rimg san
xuat. Hién nay trén thi trudng cé rat nhiéu
gidng bach dan va bach dan lai khac nhau ma
bang phan biét vé hinh thai rat kho dé phan
loai. Do vay, viéc nghién ctru xac dinh céc
doan ma vach ADN cho giéng Bach dan lai
UG24 phuc vu giam dinh dong 1a can thiét va
cap bach cho viéc dinh danh va phat trién ving

trong cho giéng lai UG24 ¢ Viét Nam.

Xac dinh cac doan ma vach ADN la mot
phuong phép dinh danh, st dung mot doan
ADN chuén, ngin nim trong hé gen cua sinh
vat dang nghién cuu dé phuc vu giam dinh
lodi, mang lai hi¢u qua cao trong thoi gian
ngan, gop phan khong nho vao sy dinh danh va
bao ton cac loai thuc vat trén thé giéi (Mark W
Chase et al., 2005). Phuong phap xac dinh céac
doan ma vach ADN la mét cong cu hitu hi¢u
bb trg cho phuong phap phan loai dwa vao hinh
thai (Aron ef al., 2008). Mot sb gen luc lap nhu
matK, rbcL...; gen vung nhan nhu I7S, ITS2;
vung xen trnH-psbA, psbK-psbl dugc st dung
két hop dé giam dinh cac loai thuc vat (Chase
et al., 2005; Chen et al, 2010; Ford et al.,
2009; Kress et al., 2005; Von Crautlein et al.,
2011). Thém vao d6, mot sé loai Bach dan da
dugc dinh danh thanh cong bdi cac ma vach
ITS va matK, rbcL, psbA-matK, trnG-psbK
(Fladung et al., 2015).

Trong nghién clru nay, ching t6i lya chon
nam doan trinh ty dé su dung lam ma vach
ADN la: matK, rbcL, trnH-psbA, ITS va ITS2.
Cac doan trinh tuy nay déu co6 tinh dic trung
cao cho loai, c6 thé dem lai két qua kha quan
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nham phan loai, gidm dinh va xac dinh mbi
quan hé di truyén, tr d6 goép phan ning cao
hiéu qua bao t6n va phat trién giéng Bach dan
lai UG24 ¢ Viét Nam.

2. PHUONG PHAP NGHIEN CUU

2.1. Péi twong, vit liéu, héa chat

Dbi twong nghién ctru: cdy Bach dan lai
UG24 (E. urophylla x E. grandis) dugc thu
thap tai TAn Mai - Pong Mai - Quang Yén -
Quang Ninh.

Vit liéu nghién ciru: 03 mau 14 banh té duoc
liy tir 03 cAy Bach dan lai UG24 khac nhau.
Mau 14 dugc bao quan trong thi nilon c6 chira
hat silicagel hiit am, sau d6 dugc bao quan o -
20°C dé tach chiét ADN phuc vu nghién ciru.
Ki hiéu cac mau Bach dan lai UG24 duoc lay
lan luot 1a UG24.1; UG24.2; UG24.3.

Trinh ty cac cdp modi  rbcL (rP1F:
TGTCACCACAAACAGAGACTAAAGC;
rP1IR: GTAAAATCAAGTCCACCTCG) voi
nhiét do grfm moi 52°C, kich thude doan gen du
kién khoang 750 bp); moi trnH-psbA (trnPF1:
CGCGCATGGTGGATTCACAATCC; psbPRI1:
GTTATGCATGACGTAATGCTC) véi nhiét do
gén mdi 50°C, kich thudc doan gen du kién
khoang 600 bp); mdi maK (mP3F:
TTCCATGGCCTTCTTTGCATTTGTTGC;
mP3R:
TTCCATGGTTTTTTGAGGATCCGCTGT),
kich thudc doan gen du kién khoang 700 bp);
mdi ITS (IsP2F:
ACGAATTCATGGTCCGGTGAAGTGTTCG;
IsP2R:
TAGAATTCCCCGGTTCGCTCGCCGTTAC),
kich thudc doan gen du kién khoang 600 bp; mdi
ITS2 (IsP1F: ATGCGATACTTGGTGTGAAT;
IsPIR: TCCTCCGCTTATTGATATGC) voi
nhiét do gén moi 48°C, kich thude doan gen du
kién khoang 300 bp. Cac cip mdi sir dung cho
cac doan gen can nhan dugc cung cap tir Ha
Van Huan (Ha Van Huan, 2018).

Hoa chat: Kit tach chiét ADN tong s6 (Plant
ADN Isolation Kit) ctia hang Norgen, Canada;
hoa chit cho phan tmg PCR nhan ban cac doan
ma vach ADN: Master mix cua hang
Intron Biotechnology, Han Quédc; Kit tinh sach

san phim PCR (PCR Purification Kit) cia
Norgen, Canada; Hoa chét cho dién di trén gel
Agarose: Agarose cua DPuc, ADN marker,
Redsafe ciia Han Qudc.

2.2. Phuong phap nghién ctru

ADN tong sb tir cac mau 14 cua cdy Bach
dan lai UG24 dugc tach bang kit (Plant ADN
Isolation Kit) cia Ptrc. Cac mau ADN tdng sd
nay duoc dung dé nhan ban cac doan gen
matK, rbcL, trnH-psbA, ITS va ITS2 bang ky
thuat PCR trén may PCR 9700. Mdi phan tng
PCR duoc thuc hién trong tong thé tich 20 pl,
bao gom: H2O deion (7 ul), 2x PCR Master
mix Solution (10 pl), 10 pmol/ul mdi xudi (1,0
ul), 10 pmol/ul méi nguoc (1,0 pl) va 50 ng/pul
ADN khuén (1 pl). Chuong trinh phan tUng
PCR: 95°C trong 5 phut; (95°C: 30 giay, 48-
52°C: 30 giay, 72°C: 1 phut) 1ap lai 40 chu ky;
72°C trong 5 phut; 4°C. Nhiét do gin modi cac
phan tmg phu thudc vao cip mdi sir dung. Mdi
phan tng PCR ldp lai 3 1an trén mdi mau thi
nghiém. San phim PCR duogc tinh sach bang
Kit (PCR Purification Kit) ctia Canada. Sau khi
tinh sach san phém PCR duoc doc trinh ty tai
cong ty Ist Base (Malaysia).

Trinh ty nucleotide ciia doan ADN duogc xtr
1y, phan tich bang cac phan mém chuyén dung
nhu Bioedit, ADNClub, Biohit, MegaX...
Trinh tu nucleotide cua cdc doan gen matK,
rbcL, trnH-psbA, ITS va ITS2 dugc so sanh
trén Ngan hang gen Quéc té (NCBI) dé tim ra
cac loai twong dong. Xay dung cay phat sinh
ching loai ciia timg doan gen bang phuong
phédp Maximum Likelihood (ML), tinh khoang
cach di truyén bang phan mém megaX.

3. KET QUA NGHIEN CUU
3.1. Két qua tach chiét ADN tong sb tir 14
cay Bach dan lai

ADN tong sb sau khi dugc tach chiét tir cac
mau 14 cay Bach dan lai UG24 dugc pha lodng
dé xac dinh né)ng dd va do tinh sach. Két qua
xac dinh néng dé va dd tinh sach cuia dung
dich ADN tong sb cho thiy, dung dich ADN
tong sd c6 nébng do6 dao dong tir 100 - 200
ng/pl; Ty $6 OD260nm/OD2gonm trong khoang tir
1,7 - 2,05, két qua nay khang dinh di tach chiét
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duoc ADN véi néng d06 cao va dam bao do
tinh sach. San pham tach chiét ADN tong sb
dam bao lam khuon cho nhadn ban cac doan
ADN quan tim bang k¥ thuat PCR.

3.2. Két qua nhan ban cic doan mi vach
ADN bing ky thuit PCR

ADN tdng s6 tach chiét tir cac mau 14 cua
cady Bach dan lai UG24 dugc st dung lam
khudn dé nhan ban cac doan gen matK, rbcl,
trnH-psbA, ITS va ITS2 bang k¥ thuat PCR véi
cap mdi dic hicu. Két qud dugc minh hoa
trong hinh 1.

1000bp

700bp
500bp

300bp

Hinh 1. Anh dién di cic doan gen truH-psbA, matK, rbcL, ITS2, ITS cia UG24

Két qua PCR sau khi kiém tra bang dién di
trén gel agarose 1% (hinh 1) cho thiy xuét hién
bang ADN c6 kich thudc twong ung véi kich
thudce cta cac doan mi vach ADN du kién. San
phiam PCR cac doan mi vach ADN & hinh 01
cling cho thay khong c6 biang ADN phu xuét
hién, nhu vay san phén PCR rat dic hiéu, sau
khi tinh sach ¢ thé st dung truc tiép cac san
pham nay dé xac dinh trinh ty nucleotide.

3.3. Két qua xac dinh va phén tich trinh tu
nucleotide ciia doan ma vach ADN
3.3.1. Trinh tw ADN trén gen rcbL

Két qua xéac dinh trinh ty nucleotide doan
gen rbcL cho thiy ca 3 mau UG24.1; UG24.2;
UG24.3 déu cho ra két qua trinh tu giéng nhau.
Sau khi x1r 1y cac doan ADN bi nhiéu doan gen
rbcL c6 kich thude 687 bp nhu hinh 2.

GGTGTTAAAGATTATAAACTGACTTATTATACTCCTGACTATGAAACCAAAGATACTGATATCTTGGCAGCATTCCGAGTAACTCCT
CAACCTGGAGTTCCTCCTGAGGAAGCAGGGGCTGCGGTAGCTGCTGAATCTTCTACTGGTACATGGACAACTGTGTGGACCGATGGG
CTTACCAGCCTTGATCGTTATAAAGGAAGATGCTACCACATCGAGCCTGTTGCTGGAGAAGAAAATCAATATATATGTTATGTAGCT
TACCCTTTAGACCTTTTTGAAGAAGGTTCTGTTACTAATATGTTTACTTCCATTGTGGGTAATGTATTTGGGTTCAAAGCCCTGCGCG
CTCTACGTCTGGAGGATCTGCGAATCCCTCCTTCCTATACGAAAACTTTCCAAGGCCCGCCTCATGGCATCCAAGTTGAGAGAGATA
AATTGAACAAATATGGGCGTCCCCTATTGGGATGTACTATTAAACCGAAATTGGGGTTATCCGCTAAGAACTACGGTAGAGCAGTTT
ATGAATGTCTTCGTGGTGGACTTGATTTTACGAAAGATGATGAGAACGTGAACTCACAACCATTTATGCGTTGGAGAGACCGTTTCT
TATTTTGTGCCGAAGCCATTTTTAAATCACAGGCTGAAACAGGTGAAATCAAAGGGCATTACTTGAATGCTACTGCA

Hinh 2. Trinh tw DNA trén doan gen rbcL

trinh tw gen trong ddng dung so sanh voi gidng
Bach dan lai dugc trinh bay ¢ bang 1.

Céc trinh ty nay sau d6 duoc so sanh véi cac
trinh tu trén ngan hang gen quoc t&¢ NCBI dé
tim ra sy khéc biét ¢ cap do loai. Mot s6 loai co

Bang 1. Mt s6 loai ¢6 trinh tw doan rbcL twong dong véi gidng Bach dan lai trén NCBI
Hé s6 twong dong

TT Tén loai Ma so (%)
1 Eucalyptus grandis MG925369.1 100
2 Eucalyptus urophylla KJ440000.1 100
3 Eucalyptus baxteri KC180773.1 99,42
4  UP35 (Eucalyptus urophylla x Eucalyptus pellita) UP35 100
5 UP95 (Eucalyptus urophylla x Eucalyptus pellita) UP95 100

Sau do ching to61 xdy dung cady phat sinh
chung loai tim ra moi quan hé cua giong Bach
dan lai ching t61 nghién ctru voi cac loai khac

& bang 1 va khoang cach di truyén giira ching
(hinh 3).
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JUP95
»UP35
0.0029 94% »Eucalyptus grandis
! Eucalyptus urophylla
»E.urophylla x E. grandis_UG24
0.0029

Eucalyptus baxteri

0.0005

Hinh 3. Cay phan loai dua vao trinh ty trén doan rbcL tao béi ML

Khoang cach di truyén (p-distance) cia
giong Bach dan lai véi cac loai khac thu dugc

nhu bang 2.

Bing 2. Khoing cach di truyén ciia giong Bach dan lai véi cac loai khac ciia doan rbcL

UP95 UP35 E.grandis E.urophylla E.baxteri UG24
UP95
UP35 0,0000
E.grandis 0,0000 0,0000
E.urophylla 0,0000  0,0000 0,0000
E.baxteri 0,0058  0,0058 0,0058 0,0058
_UG24 0,0000  0,0000 0,0000 0,0000 0,0058

Tu cay phan loai dya trén sb liéu trinh tu
doan gen rbcL két hop véi khoang cach di
truyén va hé sé twong dong cuia gidng Bach
dan lai v6i cac loai khac ta thiy: gidng Bach
dan lai ma ching t61 nghién ctru c6 trinh tu gen
gidng 100% v6i doan gen cua loai E.
urophylla, E. grandis, UP35 va UP95 voi
khoang cach di truyén 1a 0,0000 (hé sé tuwong

ddng 100%) va co quan hé xa hon voi loai E.
baxteri v6i khoang cach di truyén 13 0,0058 (hé
s6 twong dong 99,42%).
3.3.2. Trinh tw doan gen matK

Két qua xac dinh trinh ty nucleotide doan
gen matK cho thiy ca 3 mau déu cho ra két
qué trinh ty gidng nhau. Sau khi xir Iy doan
gen matK co kich thudc 449 bp nhu hinh 4.

TGGCTTCAAAAGATACGCCTCTTCTGATGAAGAAATGGAAATATTACCTTGTTAATTTATGGCAATATCATTTTTACGCCTGGTTTCA
ACCAGGAAGGATCGATATAAACCAATTATGCAAGTATTCTCTTTACTTTTTGGGCTATCGTTCAAGCGTGCGACTAAATTCTTCAGTG
GTACGAAGTCAAATGCTAGAAAATTCATTTCTAATAAATAATGCTATGAAGAAGTTCGAGACAATAGTTCCAATTATTCCTCTGATT
GGATCATTGTCTAAAGCGAATTTTTGTGACACATTAGGGCATCCCATTAGTAAACCGACCCGGGCTGATTCATCAGATTCTGATATT
ATCGACCGTTTTTTGCGTATATCCAGAAATCTTTCTCATTATCACAGCGGATCCTCAAAAAAAAAGAGTTTATATCGAGTAAAATAT
ATACTTCGACTTTCTTGTGTTAAAACTTTGGCTCGTAAACACAAAAAGACTGTACGTACTTTTTTAAAAAGATTAGGTTCGGAATTTT
TGGAAGAATTCCTTACGGAGGAAGAAGTTGTTCTTTCTTTGATCTTCCCAAGAACTTATTCTACTTCACGAAGGTTATATAGAGGGCG
GATTTGGTATTTGGATATTACTTCTATCAA

Hinh 4. Trinh tw DNA trén doan gen matK

Céc trinh ty nay sau d6 dugc xu ly trén
ngan hang gen quoc t¢ NCBI dé tim ra su khac
bi¢t & cap do loai va cac loai. Mgt so loai co

trinh ty gen twong dong véi giéng Bach dan lai
duoc trinh bay ¢ bang 3.
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Bang 3. Mt s6 loai ¢6 trinh tw doan marK twong dong véi giong Bach dan lai trén NCBI

H¢ s twong dong

TT Tén loai Mi sb %)
1 Eucalyptus grandis MG925369.1 99,55
2 Eucalyptus urophylla KJ510901.1 100
3 Eucalyptus marginata KC180781.1 98,89
4  UP35 (Eucalyptus urophylla x Eucalyptus pellita) UP35 100
5  UP95 (Eucalyptus urophylla x Eucalyptus pellita) UP95 100

Sau d6 xay dung cdy phat sinh chung loai
tim ra moi quan hé cta giong Bach dan lai véi

cac loai khac ¢ bang 3 va khoang cach di
truyén giita chiing (hinh 5).

0.001

UPa9s
Up3s5
0.0022 100%
Eucalyptus urophylla
0.0034 100%)|
E.urophylla x E.grandis_UG24
0.0022 Eucalyptus grandis
0.0056

Eucalyptus marginata

Hinh 5. Cay phan loai dua vao trinh ty trén doan marK tao béi ML

Khoang cach di truyén (p-distance) ctia gidng Bach dan lai vi cac loai khac nhu bang 4.

Bing 4. Khoing cich di truyén ciia giéng Bach dan lai véi cac loai khac ciia doan marK

UP95 UP35 E. grandis E. urophylla  E. marginata UG24
UP95
UP35 0,0000
E.grandis 0,0045 0,0045
E.urophylla 0,0000 0,0000 0,0045
E.marginata 0,0112 0,0112 0,0112 0,0112
- UG24 0,0000 0,0000 0,0045 0,0000 0,0112

Tu cay phan loai dya trén sb liéu trinh tu
doan gen matK két hop vé6i khoang cach di
truyén va hé sé twong dong cuia gidng Bach
dan lai v6i cac loai khac ta thiy: gidng Bach
dan lai ma ching t61 nghién ctru c6 trinh tu gen
gidng 100% v4i doan gen cua loai E.
urophylla, UP35 va UP95 véi khoang céach di
truyén 14 0,0000 va c6 quan hé xa hon véi loai

E. marginata v&i khoang cach di truyén la
0,0112 (hé sb tuong dong 98,89%).
3.3.3. Trinh tw DNA trén gen trnH-psbA

Két qua xéac dinh trinh ty nucleotide doan
gen trnH-psbA cho thay ca 3 mau déu cho ra
két qua trinh tu gidng nhau. Sau khi xu 1y
doan gen trnH-psbA c6 kich thude 383 bp nhu
hinh 6.

ATATTTTTTTTTTCTTTTTAATCCATTTAAAAATTAAAAAAAGAATATTCCATTTTTAATGAAATCAAAAAAAGAAATTCATAATGGA
AAATATTTCATTCGATTGTTAATTTTTAACATTTTTCTATACTTAATTATGAGTAACATTTTTCTATCTTAATTATGAGATAGAAGAAG
CAGAAAATTATAACCTTTCCATTTTATTTGAAAAAAAAAACTAGAAGATAATAATCTCACAAAGCCTTACAAAGGGTTGAAAAGAA
TGTATATAAATTCATATCTAAGGAAAAAAGTATGATAAGCAATCATAAAGCAATCCCTAAGACTAGAATACTTTTTCTTATGTTGAA
GTAAAGAAAAACTTATGTAAAGAAAAGAGCACTAAATAAAGGAACAATAACCAATTTCTTTTTCTATCAAGAGTGTTGGTTATTGCT
CCTTTCCAATCAAAAACTCGGCTAGACTTATACTAAGACCAAAGTCTTATCCATTTGTAGATGGAACTTCGACAGCAGCTAGGTCTA

GAGGGAAGTTATGAGCATTACGTTCATGCATAAC

Hinh 6. Trinh tw DNA trén doan gen 7rnH-psbA
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Céc trinh ty nay sau d6 dugc xu ly trén
ngan hang gen qudc té NCBI dé tim ra su khéc
bi¢t & cap do loai va cac loai. Mgt so loai co

trinh ty gen twong dong véi giéng Bach dan lai
dugc trinh bay ¢ bang 5.

Bang 5. Mot s6 lodi c6 trinh ty doan rnH-psbA twong ddng véi loai Bach dan lai trén NCBI

Hé s6 twong dong

TT Tén loai Mi sb %)
1 Eucalyptus grandis HM347959.1 87,43
2 Eucalyptus urophylla EF507887.1 97,92
3 Eucalyptus extrica FJ654343.1 84,59
4 UP35 (Eucalyptus urophylla x Eucalyptus pellita) UP35 96,74
5 UP9S5 (Eucalyptus urophylla x Eucalyptus pellita) UP95 97,92

Sau d6 xay dung cay phat sinh chung loai
tim ra mdi quan hé ciia gidng Bach dan lai véi

cac loai khac ¢ bang 5 va khoang cach di
truyén giita chiing (hinh 7).

UP95
100%
03678 - Eucalyptus urophylla
94% |
0.5911 $UP35
0.0151
. 89%: 0.1080 E.urophylla x E.grandis_UG24
0.0917
03795 Eucalyptus grandis
1.0607 Eucalyptus extrica
0.1

Hinh 7. Cay phan loai dwa vao trinh tw trén doan trnH-psbA tao béi ML

Khoang cach di truyén (p-distance) ctia gidng Bach dan lai vi cac loai khac nhu bang 6.

Bang 6. Khoang cach di truyén cia gidng UG24 véi cac loai khac cia doan trnH-psbA

UP95 UP35 E.grandis E.extrica E.urophylla UG24
UP95
UP35 0,0151
E.grandis 1,2406 1,2770
E.extrica 1,6827 1,7277 1,6015
E.urophylla 0,0000 0,0151 1,2406 1,6827
UG24 0,4665 0,4781 1,0368 2,0949 0,4665

T cay phan loai dua trén s6 liéu trinh tu
doan gen trnH-psbA két hop voi khoang cach
di truyén va hé sé tuong dong cua gidbng Bach
dan lai voi cac loai khac ta thiy: giéng Bach
dan lai UG24 ¢ trinh ty gen gidng 97,92% véi
doan gen cua loai E. urophylla va UP95 voi
khoang cach di truyén 1a 0,4665, giéng 87,43%
vo1 doan gen cua loai E. grandis v&i1 khoang
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cach di truyén 1a 1,0368 va c6 quan hé xa hon
v6i loai E. extrica véi khoang cach di truyén 1a
2,0949 (hé sé twong dong 84,59%). Ngoai ra,
v6i1 chi thi nay phan biét dugc hai dong UP95
(Eucalyptus urophylla x Eucalyptus pellita) va
UP35 (Eucalyptus urophylla x Eucalyptus
pellita) c6 khoang cach di truyén 13 0,0151 va
hé sb tuong dong 98,81%.
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3.3.4. Trinh ty DNA trén doan ITS
Két qua xac dinh trinh tu nucleotide doan
gen ITS cho thiy ca 3 mau déu cho ra két qua

trinh ty gidng nhau. Sau khi xir Iy doan gen

ITS c¢6 kich thudc 564 bp nhu hinh 8.

CCCGACGTCCCTCTCGACGCGGAGGATCGGGGCTCGGGCACCTCAGGGCGCTCGGCCTTTGTCCTCGGCGGCGCAACGAACCCCGG
CGCGGAATGCGCCAAGGAACTTTAACAAGAGTGCGATGCTCCCGCCGCCCCATACACGGTGCGCGCGCGGGATGCCATGCAATCTC
ATATTACTCATAACGACTCTCGGCAACGGATATCTCGGCTCTCGCATCGATGAAGAACGTAGCGAACTGCGATACTTGGTGTGAATT
GCAGAATCCCGTGAACCATCGAGTCTTTGAACGCAAGTTGCGCCCGAAACCTTTGGTCGAGGGCACGTTTGCCTGGGTGTCACACAT
GGCGTTGCCCCCAATCCCCTCCGCCCTCTGAACGGGGCGAGCGGGACTCGGGCGCGTACGATGGCCTCCCGCGACGACCACGTCCC
GGTTGGCCCAAAATCGAGCGTCGGAGCGATCAGCACCACGACATTCGGTGGTTGATTAGACCCCAATGATCAATGTCGCGCGTGCC
GCTCATCGCACGCTCCGCGAATCTGCTCCTTACCAACGCGACCCCA

Hinh 8. Trinh tw DNA trén doan gen ITS

Céc trinh tg nay sau do6 duogc xu ly trén
ngan hang gen quoc té NCBI dé tim ra sy khac
biét ¢ cap do loai va cac loai. Mgt so loai co

trinh tu gen twong dong v6i gidng Bach dan lai
dugc trinh bay ¢ bang 7.

Bang 7. Mét s6 loi c6 trinh ty doan ITS twong dong véi giong Bach dan lai trén NCBI

Hé s6 twong dong

TT Tén loai Mi s6 %)
1 Eucalyptus urophylla HM596068.1 98,76
2 Eucalyptus grandis AF058475.1 98,23
3 Eucalyptus viminalis KMO064970.1 97,16
4 UP35 (Eucalyptus urophylla x Eucalyptus pellita) UP35 98,93
5 UP95 (Eucalyptus urophylla x Eucalyptus pellita) UP95 99,47

Sau d6 xay dung cay phat sinh chung loai
tim ra mdi quan hé ciia gidng Bach dan lai véi

cac loai khac ¢ bang 7 va khoang cach di
truyén giita chiing (hinh 9).

100%
0.0047

100%

0.0001

0.0028 0.0071

0.0054

0.0135
0.002

UP3s
0.0024

Eucalyptus urophylla
0.0035 s ik

Eucalyptus grandis

UPS5
0.0053

E.urophylla x E.grandis_UG24
0.0004 il g -

Eucalyptus viminalis

Hinh 9. Ciy phén loai dwa vao trinh ty trén doan ITS tao béi ML
Khoang cach di truyén (p-distance) cia gidng Bach dan lai v6i cac loai khéac thé hién & bang 8.
Bing 8. Khoing cach di truyén ciia giong Bach dan lai véi cac loai khac ciia doan ITS

UP95 UP35 E.viminalis E.urophylla UG24  E.grandis
UP95
UP35 0,0126
E.viminalis 0,0275  0,0237
E.urophylla 0,0108  0,0036 0,0200
UG24 0,0054  0,0108 0,0219 0,0090
E.grandis 0,0181 0,0144 0,0238 0,0090 0,0126
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T cay phan loai dua trén s6 liéu trinh tu
doan gen ITS két hop véi khoang cach di
truyén va hé sd tuong dong cua gibng Bach
dan lai v6i cac loai khac ta thay: gidng Bach
dan lai ma chung t6i nghién ctru ¢6 trinh tu gen
gidng 99,47% véi doan gen cua loai UP95 véi
khoang cach di truyén 1a 0,0054 va c6 quan hé
xa hon v6i loai E. viminalis v6i khoang céch di
truyén 13 0,0219 (hé sé twong dong 97,16%).
Vi chi thi nay da phan bi¢t dugc hai dong

UP95 (Eucalyptus urophylla x Eucalyptus
pellita) va UP35 (Eucalyptus wurophylla x
Eucalyptus pellita) c6 khoang cach di truyén 1a
0,0126.
3.3.5. Trinh tw DNA trén doan I7S2

Két qua xac dinh trinh ty nucleotide /752
cho thiy ca 3 mau déu cho ra két qua trinh tu
gidng nhau. Sau khi xir Iy doan gen ITS c6 kich
thude 178 bp nhu hinh 10.

AATCCCCTCCGCCCTCTGAACGGGGCGAGCGGGACTCGGGCGCGTACGATGGCCTCCCGCGACGACCACGTCCCGGT
TGGCCCAAAATCGAGCGTCGGAGCGATCAGCACCACGACATTCGGTGGTTGATTAGACCCCAATGATCAATGTCGCG

CGTGCCGCTCATCGCACGCTCCGC

Hinh 10. Trinh tw DNA trén doan gen ITS2

Céc trinh ty nay sau do6 duogc xu ly trén
ngan hang gen quoc té NCBI dé tim ra sy khac
biét ¢ cap do loai va cac loai. Mgt so loai co

trinh tu gen twong dong v6i gidng Bach dan lai
dugc trinh bay ¢ bang 9.

Biang 9. Khoing cich di truyén ciia giéng Bach dan lai véi cac loai khac ciia doan I752

Hé s6 twong dong

TT Tén loai Ma s6 %)
1 Eucalyptus urophylla AF390492.1 98,31
2 Eucalyptus grandis HM596050.1 98,31
3 Eucalyptus viminalis KM064970.1 97,19
4 UP35 (Eucalyptus urophylla x Eucalyptus pellita) UP35 98,31
5 UP95 (Eucalyptus urophylla x Eucalyptus pellita) UP95 98,88

Sau d6 xay dung cay phat sinh chung loai
tim ra mdi quan hé cuia gidng Bach dan lai véi

cac loai khac ¢ bang 9 va khoang cach di
truyén gilra chiing.

UPS5

100%
0.0056

100%

0.0029

0.0057

0.0058

100%
0.0028

0.0113
0.002

E.urophylla x E.grandis_UG24

Eucalyptus viminalis

0.0056 Eucalyptus grandis

UP35

100% |

Eucalyptus urophylla

Hinh 11. Cay phan loai dwa vao trinh ty trén doan /752 tao béi ML

Khoang cach di truyén (p-distance) cia gidng Bach dan lai v6i cac loai khac nhu trong bang 10.
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Bang 10. Khoang cach di truyén ciia gidng Bach dan lai véi cac loai khac ciia doan 1752

UP95 UP35 E.wiminalis E.grandis UG24  E.urophylla
UP95
UP35 0,0229
E.viminalis 0,0173 0,0174
E.grandis 0,0056  0,0287 0,0232
UG24 0,0114 0,0171 0,0174 0,0171
E.urophylla 0,0229  0,0000 0,0174 0,0287  0,0171

Tu cay phan loai dya trén sb liéu trinh tu
doan gen ITS2 két hop v6i khoang cach di
truyén va hé sé twong dong cuia gidng Bach
dan lai v6i cac loai khac ta thiy: gidng Bach
dan lai ma ching t61 nghién ctru c6 trinh tu gen
gidng 98,88% va&i doan gen cua loai UP95 véi
khoang cach di truyén 13 0,0114 va c6 quan hé
xa hon v6i loai E. viminalis v6i khoang céch di
truyén 1a 0,0174 (hé sd twong dong 97,19%).
Chi thi nay ciing phan biét duoc hai dong
UP95 (Eucalyptus wurophylla x Eucalyptus

pellita) va UP35 (Eucalyptus wurophylla x
Eucalyptus pellita) v6i khoang cach di truyén
1a 0,0229.
4. THAO LUAN

Dua vao két qua so sanh trinh ty 5 doan gen
matK, rbcL, trnH-psbA, ITS va ITS2 cua Bach
dan lai UG24 véi trinh ty gen cua loai E.
urophylla cong bd trén ngan hang gen qudc té
NCBI ta lap dugc bang so sanh doan trinh tu
nhu bang 11.

Bang 11. So sanh trinh ty ciia cidc doan gen giira Bach dan lai UG24 va E. urophylla

Tén doan gen rbcL matK trnH-psbA ITS ITS2
S6 diém sai khac 0 0 7 7 3
Kich thuéc trinh ty 687 449 336 564 178
Ty I¢ sai khac (%) 0 0 3,08 2,24 2,69

Két qua cho thdy: trinh ty doan gen rbcL,
matK c6 ty 1€ sai khac 1a 0%, trinh tu doan gen
ITS c6 ty I¢ sai khac 1a 2,24%, trinh ty doan
gen ITS2 c6 ty 1€ sai khac 1a 2,69% va trinh tu
doan gen trnH-psbA c6 ty 1é sai khac cao nhit
la 3,08%. Nhu vay, ti 1€ sai khac cua trinh tu
doan gen frnH-psbA 1a cao nhat (3,08%) do d6
kha nang phan biét loai cia doan gen trnH-
psbA ciing 1a tot nhat. Hon nira, két qua ciing
cho théy ti 1¢ sai khac cua trinh ty doan gen
rbcL, matK 1a thap nhat (0%) dong nghia véi
kha niang dinh danh loai t6t nhat khi so sanh
gidng Bach dan lai (E. urophylla x E. grandis)
voi loai E. urophylla.

Két hop giita phén tich cho timg chi thi &
trén voi két qua so sanh cua ca 5 chi thi voi
loai E. urophylla & bang 11 cho thay: Ti 1é sai
khéc, khoang céach di truyén cua trinh tu doan
gen rbcL 1a thap nhat (0%) va hé sd tuong
dong cao nhit 1a 100%. Vi vy, doan gen rbcL

¢6 kha nang sir dung dé dinh danh loai t6t nhat
cho giéng Bach dan lai UG24. Ti 1¢ sai khac,
khoang cach di truyén ctia doan gen trnH-psbA
1a cao nhat (3,08%) va hé sb twong dong thap
nhét 1a 97,92%. Thém vao d6, voi doan gen
trnH-psbA da phan biét dugc hai dong UP35
(Eucalyptus urophylla x Eucalyptus pellita) va
UP95 (Eucalyptus wurophylla x Eucalyptus
pellita) ¢6 khoang cach di truyén 13 0,0151 va
hé s tuong déng 98,81%. Vi vay, doan gen
trnH-psbA c6 kha ning sir dung dé phéan biét
dong t6t nhat nhit cho giéng Bach dan lai
UG24. Mic du vay, cach tot nhét 1a sir dung
déng thoi cd 5 doan trinh ty gen marK, rbcL,
trnH-psbA, ITS va ITS2 d& c6 thé xac dinh
chinh x4c nhét loai can dinh danh.

Trudc day nam 1999 chi thi doan gen /7S
da duoc sir dung dé phan loai cho 35 loai Bach
dan khac nhau (Steane D.A. et al., 1999).
Flagdung vao nam 2015 cting da stir dung doan
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gen nhan /7S va 6 doan gen ¢ luc lap (rbcL,
matK, matK-trnK, trnG-psbK, psbK-psbl,
psbA-matK) phan loai thanh cong 6 loai Bach
dan (Eucalyptus) sinh truéng & Mexico
(Fladung M. et al., 2015). Nhu vay, ddi voi cac
loai Bach dan thi cac chi thi ADN ma vach cua
cac doan gen nhan /7S va cac doan chi thi ¢
luc lap nhu rbcL, matK, trnH-psbA 1a hoan
toan tin cdy va c6 do phan loai cao.
5. KET LUAN

ba nhan gen thanh cong cac doan gen
matK, rbcL, trnH-psbA, ITS va ITS2 bang k¥
thuat PCR. Trinh tu nucleotide cua cac doan
ma vach da duoc xac dinh: Poan matK c6 kich
thuoc 1a 449 bp, rbcl 1a 687 bp, trnH-psbA 1a
336 bp, ITS 1a 564 bp, va doan /752 1a 178 bp.
Céc trinh ty nay sau d6 dugc xu 1y trén Ngan
hang gen Qudc té (NCBI) d chi ra rang Giéng
bach dan lai UG24 (E. urophylla x E. grandis)
c6 mot cay thudce loai E. urophylla véi cac ty 1€
twong déng 100% cua doan gen rbeL va matk,
98,76% cua doan gen ITS, 98,31% cua doan
gen I7S2, 97,92% cua doan gen trnH-psbA, va
mot ciy 1a E. grandis véi cac ty 1¢ twong dong
100% cua doan gen rbcL, 99,55% cua doan
gen matK, 98,23% cua doan gen ITS, 98,31%
cua doan gen I7S2, 87,43% cua doan gen
trnH-psbA. Bang cong cu BLAST trén NCBI
da so sanh trinh tu cac doan marK, rbcL, trnH-
psbA, ITS va ITS2 cua gibng Bach dan lai
UG24 (E. urophylla x E. grandis) voi loai E.
urophylla tim ra dugc ti 1€ sai khac cua trinh tu
doan gen rnH-psbA 1a cao nhat vai 3,08% va
ti 18 sai khac cta trinh tu doan gen rbcL 1a thap
nhat (0%). Poan gen frnH-psbA phan biét
duoc hai dong UP35 (Eucalyptus urophylla x
Eucalyptus pellita) va UP95 (Eucalyptus
urophylla x Eucalyptus pellita) c6 khoang cach
di truyén 1a 0,0151 va hé s twong dong
98,81%. Vi vay, Su dung chi thi trnH-psbA 1a
t6t nhat lam ma vach ADN dé giam dinh giéng
bach dan lai UG24 ¢ Viét Nam. Mdac du vay,
cach t6t nhat 1a st dung dong thoi ca 5 doan
trinh tu gen matK, rbclL, trnH-psbA, ITS va
ITS2 dé c6 thé x4c dinh chinh xac nhat loi can
dinh danh.
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IDENTIFICATION OF DNA BARCODE SEQUENCE
OF HYBRID EUCALYPTUS UG24 (E. urophylla x E. grandis)
TO IDENTIFY PLANT SPECIES

Bui Thi Mai Huong', Bui Thi Hoang Yen2, Ha Van Huan!, Nguyen Thi Hong Gam'
"Vietnam National University of Forestry
’High school Dong Hoa, Hai Phong

SUMMARY
Hybrid Eucalyptus UG24 (E. urophylla x E. grandis) has been recognized as a high economic value species
according to Decision 3893/QD-BNN-TCLN dated 20/9/2016. 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 the hybrid Eucalyptus UG24. The total genomic DNA was extracted from leaf
samples of UG24 and was used to amplify the DNA barcodes (matK, rbcL, trnH-psbA, ITS and ITS2) by PCR
technique. The results showed that the bands of PCR products have the expected size, which is 687 bp, 449 bp,
336 bp, 564 bp and 178 bp for rbcL, matK, trnH-psbA, ITS, and ITS2 fragment, respectively. After that, these
sequences were aligned with the sequence of those genes of E. urophylla and E. grandis species in NCBI: The
results indicated that UG24 belongs to E. urophylla with matK and rbcL gene fragments are 100% similar to E.
urophylla, ITS gene fragment is 98.76% similar to E. urophylla, ITS2 gene fragment is 98.31% similar to E.
urophylla, trnH-psbA gene fragment is 97.92% similar to E. urophylla. UG24 also belongs to E. grandis with
rbcL gene fragment is 100% similar to E. grandis, matK gene fragment is 99.55% similar to E. grandis, ITS
gene fragment is 98.23% similar to E. grandis, ITS2 gene fragment is 98.31% similar to E. grandis, trnH-psbA
gene fragment is 87.43% similar to E. grandis. These results suggest it is best for using t#nH-psbA molecular
marker as a DNA barcode to identify Hybrid Eucalyptus UG24 (E. urophylla x E. grandis) in Vietnam.
Keywords: DNA barcoding, identify species, PCR, UG24.
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