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TOM TAT

Giéng Bach dan lai UP35 (E. urophylla x E. pellita) va UP54 (E. urophylla x E.
pellita) l& giéng céy cé gid trj kinh té cao & Viét Nam. Tuy nhién, viéc xdc dinh
cdc giéng ndy con hét sirc khé khén do ching cé hinh thdi cdc giéng cdy rat
giébng nhau. Do dd, muc dich cta nghién ciru ndy la si dung phuong phdp
phdn t&r DNA mé vach dé€ xdc dinh cdc giéng Bach dan lai UP35 va UP54. Cdc
két qud cho théy cdc bdng cta sén phdm PCR dung vdi kich thudc dv kién nhw
643 bp, 743 bp, 626 bp, 563 bp va 214 bp tuong *ng vdi cdc doan gen matk,
rbcl, trnH-psbA, ITS va ITS2. Két qud so sdnh vdi cdc trinh tw trén Ngén hang
gen Quéc té (NCBI) cho thdy gibng Bach dan lai UP35 va UP54 ¢6 ty Ié twong
dbéng cua trinh ty doan gen rbcl va matK va trnH-psbA Ia 100% va ty twong
ddng la 99,06% va 98,29 % tuong (rng cla doan gen ITS va ITS2. Cdc két qua
nay cho thdy st dung chi thj ITS va ITS2 lam DNA mé vach d€ gidm dinh giéng
Bach dan lai UP35, UP54 & Viét Nam ld tét nhét. Két qua nghién ctru la co sé&
quan trong cho viéc xdc dinh giéng Bach dan lai UP35, UP54 dang tréng &
nwdc ta phuc vy cdc dinh huwdng phdt trién trong twong lai.

ABSTRACT

Hybrid Eucalyptus UP35 (E. urophylla x E. pellita) and UP54 (E. urophylla x E.
pellita) varieties are economically valuable in Vietnam. However, identifying
these varieties is challenging due to their very similar morphology. Therefore,
this study aimed to use a DNA barcoding method to identify the hybrid
Eucalyptus varieties UP35 and UP54. The results showed that the bands of PCR
products had the expected size, which is 643 bp, 743 bp, 626 bp, 563 bp, and
214 bp corresponding to the matK, rbclL, trnH-psbA, ITS, and ITS2 gene regions,
respectively. Comparison with sequences from the other Eucalyptus species in
NCBI revealed that the UP35 and UP54 hybrids have 100% sequence similarity
for the rbcl, matK, and trnH-psbA gene regions, and 99.06% and 98.29%
similarity for the ITS and ITS2 gene regions, respectively. These results suggest
that using ITS2 and ITS markers as a DNA barcode is the most effective method
for identifying the hybrid UP35 and UP54 in Vietnam. This research provides a
crucial foundation for identifying the UP35 and UP54 hybrids currently planted
in the country, supporting future development directions.

1. DAT VAN DBE

Eucalyptus pellita d3 dugc cdng nhan la gidng

Bach dan lai UP35 (Eucalyptus urophylla x
Eucalyptus pellita) va UP54 (Eucalyptus
urophylla x Eucalyptus pellita) duoc tao ra tw
hai loai Bach dan Eucalyptus urophylla va

quéc gia (65/QD-BNN-TCLN, ngay 11 thang 01
nam 2013) va cd gia tri kinh té cao trong trong
rirng san xuat. Hién nay, viéc phan loai Bach
dan lai UP35 va UP54 vdi nhiéu giéng bach dan
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khéc trén thi thwong bang phuong phap hinh
thai 13 rat khé khan. Do d6, nghién clru xac dinh
cac doan ma vach DNA dic trung cho giéng
Bach dan lai UP35 va UP54 |a can thiét dé phuc
vu gidm dinh gidng va phat trién vung trong cho
hai giéng bach nay & Viét Nam.

St dung cac chi thi DNA m3 vach la mét
phuong phap phan loai phan tl, trong dé su
dung mét doan DNA ngan, chuin nam trong hé
gen nhan, hé gen luc lap, hodc hé gen ty thé cua
sinh vat dé gidm dinh loai. Phwong phap nay
mang lai hiéu qua cao trong thoi gian ngan, gép
phan dinh danh va b3o tén cac loai thuc vat
trén thé gidi [1]. Phuwong phap nay |a mét cong
cu bé trg hitu hiéu cho phan loai dua vao hinh
thai, dua lai k&t qua chinh xac cao [2]. M6t s6
gen thuwong duoc sira dung dé phan loai gom:
gen luc lap matK, rbcL, rpoB, ycf...; vung xen
cla gen vung nhan ITS, ITS2, ITS1...; ving xen
cta gen luc lap trnH-psbA, psbKpsbl, trnl-
psbF... [3-8]. Trong nghién clru nay, nam doan

trinh ty duoc lwa chon lam ma vach DNA la:
matK, rbcl, trnH - psbA, ITS va ITS2. Cac doan
trinh tw ndy déu cd tinh ddc trung cao cho loai,
c6 thé dem lai két qua kha quan trong viéc phan
loai, gidm dinh va xac dinh mdi quan hé di
truyén, tir d6 gép phan nang cao hiéu qua bao
ton va phat trién giébng Bach dan lai UP35 va
UP54 & Viét Nam.
2. PHUO'NG PHAP NGHIEN CU'U
2.1. Vat liéu, héa chat

V@t liéu nghién ctru: 06 mau 14 banh té duoc
|y tir 03 cdy Bach dan lai UP35 va 03 cay Bach
dan lai UP54 khac nhau. MAau 14 dugc bao quan
trong tui nilon cé chira hat silicagel hut 4m, sau
dé dugc bdo quan & -20°C dé tach chiét DNA
phuc vu nghién ctru. Ki hiéu cac mau Bach dan
lai UP35 duwoc danh s6 lan luwot l1a UP35.1;
UP35.2; UP35.3; cdc mau Bach dan lai UP54
dwogc danh sé lan lwot |a UP54.1; UP54.2;
UP54.3.

Bang 1. Danh sach cac moi sir dung dé nhan cac doan DNA ma vach

e a Nhiét dé
Mff' xubi/ Trinh tw mai (5’-3’) ?NA gan moi Tai liéu tham khao
moi ngug'c ma vach (EC)
matKF 5’ -TCCATGGGTTTATATGGATCCTTCCTGGTT-3' matK 60.7
matkR 5'-CCCGCCATGGATGGAAGAATTCAAAAGATA-3 60.5
rP1F 5'-ATGTCACCACAAACAGAGACTAAAGC-3’ rbcl 57.2 Levin et al., 2023 [9]
rP1R 5’- GTAAAATCAAGTCCACCRCG-3 52.8  Kress etal.,, 2007 [10]
H-
trnPF1 5'-CGCGCATGGTGGATTCACAATCC-3 anb \ 61.1 Sang et al., 1997 [11]
psbPR1 5~ GTTATGCATGAACGTAATGCTC-3' 52.3 Tate et al., 2003 [12]
IsP2F 5'-ACGAATTCATGGTCCGGTGAAGTGTTCG-3’ ITS 62.4 WWW'dgibngd'”gl
IsP2R 5’-TAGAATTCCCCGGTTCGCTCGCCGTTAC-3’ 65.2 WWW'dgiberOd'”gl
Is2P-F 5'-ATGCGATACTTGGTGTGAAT-3’ ITS2 51.9 WWW'dgib:ri:Od'”gl
, , www.dnabarcodingl
Is2P1-R  5'- TCCTCCGCTTATTGATATGC-3 52.1 OLorg

Hda chét: Kit tach chiét DNA téng s6 (Plant
DNA Isolation Kit, Norgen, Canada); 2x PCR
Master mix (Intron Biotechnology, Han Qudc);
Kit tinh sach sdn phdm PCR (PCR Purification
Kit, Norgen, Canada); Agarose (Merck, Pirc),
DNA marker va Redsafe (Han Quéc).

2.2. Phuwong phap nghién ctru
DNA t6ng s6 tir cac mau | ctia cay Bach dan

lai UP35 va UP54 duwoc tach bang kit (Plant DNA
Isolation Kit). Cdc mau DNA tong s6 nay duwoc
dung lam khuén dé nhan ban cdc doan gen
matK, rbcl, trnH-psbA, ITS va ITS2 bang ky thuat
PCR trén may PCR 9700. Mdi phan (ng PCR
duogc thyc hién trong téng thé tich 20 ul, bao
gém: H20 deion (7 ul), 2x PCR Master mix
Solution (10 pl), 10 pmol/pl méi xudi (1,0 ul),
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10 pmol/pl méi ngugc (1,0 pl) va 50 ng/ul DNA
khudn (1 pl). Chu ky nhiét cGa phan (rng PCR:
95°C trong 5 phut; (95°C: 30 gidy, 48 — 52°C: 30
gidy, 72°C: 1 phut) 13p lai 40 chu ky; 72°C trong
5 phat. Nhiét d6 gan moi cac phan (ng phu
thudc vao cdp moi st dung. Moi phan &rng PCR
dwoc l3p lai 3 1an trén mdt mau thi nghiém.
San pham PCR duwoc tinh sach bang Kit (PCR
Purification Kit) va doc trinh ty tai Cong ty 1st
Base (Malaysia). Trinh ty nucleotide cla cac
doan DNA duoc xtt ly, phan tich bang cac phan
mém chuyén dung nhu Bioedit, NCBI, MegaX...
Cac trinh ty nay duoc so sanh trén Ngan hang
gen Qudc t& (NCBI) dé tim ra cdc loai twong
ddng. Cay phat sinh ching loai cla tirng doan
gen duoc xdy dung bang phuong phép

Maximum Likelihood (ML), tinh khoang céch di
truyén bang phan mém megaX.
3. KET QUA NGHIEN cUU
3.1. K&t qua tach chiét DNA tdng sé tir 1a cay
Bach dan lai UP35 va UP54

K&t qua cho thay DNA téng s6 d3 duoc tach
chiét tr cdc mau 14 cay Bach dan lai UP35 va
UP54 (Hinh 1). K&t qua xac dinh ndng do va dé
tinh sach cta dung dich DNA téng sé cho thay,
dung dich DNA t8ng s6 c6 néng dd dao dong tir
200 - 300 ng/ul va ty s6 OD260 nm/OD2so nm trong
khodng tir 1,7 - 2,05. Cac két qua nay khang
dinh d3 tach chiét dugc DNA véi néng dd cao
va dam bdo doé tinh sach. San pham téach chiét
DNA t8ng s6 dam b3o lam khudn cho nhan ban
cac doan DNA quan tdm bang k{ thuat PCR.

Hinh 1. Két qua dién di DNA téng sé cta UP35 va UP54

3.2. Két qua nhan ban cac doan DNA ma vach
bang ky thuat PCR

K&t qua PCR sau khi kiém tra bang dién di
trén gel agarose 1% (Hinh 2, 3) cho thay xuat
hién bang DNA cd kich thudc tuvong &ng voi
kich thuwdc cla cac doan ma vach DNA du kién

trong Bang 1. San pham PCR & Hinh 2 va Hinh 3
cho thdy khéng c6 bang DNA phu xuat hién,
nhu vay san phan PCR rat dic hiéu, sau khi tinh
sach cd thé sir dung tryc tiép cac sdn pham nay
dé xac dinh trinh tv nucleotide.

UP35.1 UP35.2 UP35.3 UP35.1 UP35.2 UP35.3 UP35.1 UP35.2 UP35.3 UP35.1 UP35.2 UP35.3 UP35.1 UP35.2 UP35.3

rn rn rn mark mark markl

ITS2 ITS2 1752 ITs ITrs ITs rbecl. rbcL. rbcL

UP54.1 UP54.2 UP54.3 UP54.1 UP54.2 UP54.3 UPS54.1 UP54.2 UP54.3 UPS4.1 UP54.2 UP54.3 UP54.1 UP54.2 UP54.3

TS Irs TS rn trn rn

rbcL. rbel.  rbeL 1752 1752 1752

marK  marK  markK

Hinh 3. Dién di san pham PCR clia UP54 vé&i cac doan gen matK, rbcl, trnH-psbA, ITS va ITS2
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3.3. Két qua xac dinh va phan tich trinh ty Két qud doc trinh tu nucleotide doan gen
nucleotide cua cac doan DNA ma vach rbcl tir mau 14 cay UP35 va UP54 dugc thé hién
3.3.1. Trinh tw doan gen rbcL twong ng trong Hinh 4 va Hinh 5.

ATGTCACCACAAACAGAGACTAAAGCAAGTGTTGGATTCAAAGCTGGTGTTAAAGATTATAAACTGACTTATTATACTCCTGACTATGAAACCAAAGATACTG
ATATCTTGGCAGCATTCCGAGTAACTCCTCAACCTGGAGTTCCTCCTGAGGAAGCAGGGGCTGCGGTAGCTGCTGAATCTTCTACTGGTACATGGACAACTGTGTG
GACCGATGGGCTTACCAGCCTTGATCGTTATAAAGGAAGATGCTACCACATCGAGCCTGTTGCTGGAGAAGAAAATCAATATATATGTTATGTAGCTTACCCTTTAG
ACCTTTTTGAAGAAGGTTCTGTTACTAATATGTTTACTTCCATTGTGGGTAATGTATTTGGGTTCAAAGCCCTGCGCGCTCTACGTCTGGAGGATCTGCGAATCCCTC
CTTCCTATACGAAAACTTTCCAAGGCCCGCCTCATGGCATCCAAGTTGAGAGAGATAAATTGAACAAATATGGGCGTCCCCTATTGGGATGTACTATTAAACCGAAA
TTGGGGTTATCCGCTAAGAACTACGGTAGAGCAGTTTATGAATGTCTTCGTGGTGGACTTGATTTTACGAAAGATGATGAGAACGTGAACTCACAACCATTTATGC
GTTGGAGAGACCGTTTCTTATTTTGTGCCGAAGCCATTTTTAAATCACAGGCTGAAACAGGTGAAATCAAAGGGCATTACTTGAATGCTACTGCAGGTACATGCGA

Hinh 4. Trinh ty DNA trén doan gen rbcL ctia giong Bach dan lai UP35

ATGTCACCACAAACAGAGACTAAAGCAAGTGTTGGATTCAAAGCTGGTGTTAAAGATTATAAACTGACTTATTATACTCCTGACTATGAAACCAAAGATACTG
ATATCTTGGCAGCATTCCGAGTAACTCCTCAACCTGGAGTTCCTCCTGAGGAAGCAGGGGCTGCGGTAGCTGCTGAATCTTCTACTGGTACATGGACAACTGTGTG
GACCGATGGGCTTACCAGCCTTGATCGTTATAAAGGAAGATGCTACCACATCGAGCCTGTTGCTGGAGAAGAAAATCAATATATATGTTATGTAGCTTACCCTTTAG
ACCTTTTTGAAGAAGGTTCTGTTACTAATATGTTTACTTCCATTGTGGGTAATGTATTTGGGTTCAAAGCCCTGCGCGCTCTACGTCTGGAGGATCTGCGAATCCCTC
CTTCCTATACGAAAACTTTCCAAGGCCCGCCTCATGGCATCCAAGTTGAGAGAGATAAATTGAACAAATATGGGCGTCCCCTATTGGGATGTACTATTAAACCGAAA
TTGGGGTTATCCGCTAAGAACTACGGTAGAGCAGTTTATGAATGTCTTCGTGGTGGACTTGATTTTACGAAAGATGATGAGAACGTGAACTCACAACCATTTATGC
GTTGGAGAGACCGTTTCTTATTTTGTGCCGAAGCCATTTTTAAATCACAGGCTGAAACAGGTGAAATCAAAGGGCATTACTTGAATGCTACTGCAGGTACATGCGA

Hinh 5. Trinh tw DNA trén doan gen rbclL ctia giéng Bach dan lai UP54

Cac trinh ty nay duwoc so sanh véi cac trinh dd loai. Mét sé loai cé trinh ty gen twong dong
tw trén Ngan hang gen Qudc t& (NCBI) bang  vdi giéng Bach dan lai UP35 duoc trinh bay &
phan mém BLAST dé tim ra su khac biét & cdp  Bang 2.

Bang 2. Mot s6 loai ¢é trinh tuw doan rbcl twong dong véi gidng UP35 trén NCBI

1T Tén loai Ma sé Hé sd twong dong (%)
1 E. urophylla KJ440000.1 100

2 E. pellita KF496742.1 100

3 E. grandis AB537496.1 100

4 UP54_ E. urophylla x E. pellita UP54 100

5 Syzygium aromaticum NC_047249.1 99,07

Tir dit liéu cla cac trinh tw thu dwoc khodng  dinh bing phuong phdp Kimura 2-parameter
cach di truyén (p-distance) cla gidng Bach dan trong Mega X va trinh bay trong Bang 3.
lai UP35 va UP54 va@i cac loai khac duoc xac

Bang 3. Khoang cach di truyén chia gidng Bach dan lai UP35 v&i céc loai khac chia doan rbcl

Syzygium E. E. E. E.urophylla x E.urophylla x
aromaticum urophylla pellita grandis E.pellita_UP54 E.pellita_UP35

Syzygium

aromaticum

E. urophylla 0,0093

E. pellita 0,0093 0,0000

E. grandis 0,0093 0,0000 0,0000

E.urophylla x

E.pellita_UP54 0,0093 0,0000 0,0000 0,0000

E.urophylla x 0,0093 0,0000 0,0000 0,0000 0,0000

E.pellita_UP35

Trén co s& cha khodng cich di truyén, cdy  mdi quan hé cla gidng UP35 va UP54 vdi cac
phat sinh chiing loai dwoc xay dwng dé xac dinh loai khac (Hinh 6).
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Eucalyptus urophylla

Eucalyptus pellita

0.004658

E.urophylla x E.pellita UP54

E.urophylla x E.pellita UP35

Eucalyptus grandis

0.004658

Syzygium aromaticum

1

0.0010

Hinh 6. Cay quan hé di truyén dwa trén doan gen rbcl ctia giéng Bach dan lai UP35, UP54
véi mot sd loai trén Ngan hang gen Qudc té

T cdy phan loai dua trén sé liéu trinh ty
doan gen rbcL két hgp véi khodng cich di
truyén va hé sé twong déng clia giéng Bach dan
lai UP35 va UP54 vdi cac loai khéc ta thay: 100%
vGi doan gen cua giéng Bach dan lai UP54 va
UP35 gidng vdi cac loai E. urophylla, E. pellita,
E. grandis v&i hé sb tuwong déng 100% (khoang
cach di truyén 13 0,0000 ) va cé quan hé xa hon
V@i loai Syzygium aromaticum véi hé sé tuong

ddng 99,07% (khoang cach di truyén 13 0,0093).
Nhu vay, véi doan gen rbcl chua xac dinh dugc
su khdc nhau gitra hai dong UP54 va UP35.
3.3.2. Trinh tw doan gen matK

Két qua xac dinh trinh ty nucleotide doan
gen matK cho thay ca 3 mau UP35.1; UP35.2;
UP35.3 ¢6 kich thuwéc 643 bp va 3 mau UP54.1;
UP54.2; UP54.3 c6 kich thudc 643 bp duoc thé
hién nhu Hinh 7 va Hinh 8.

TGGCTTCAAAAGATACGCCTCTTCTGATGAAGAAATGGAAATATTACCTTGTTAATTTATGGCAATATCATTTTTACGCCTGGTTTCAACCAGGAAGGATCGAT
ATAAACCAATTATGCAAGTATTCTCTTTACTTTTTGGGCTATCGTTCAAGCGTGCGACTAAATTCTTCAGTGGTACGAAGTCAAATGCTAGAAAATTCATTTCTAATA
AATAATGCTATGAAGAAGTTCGAGACAATAGTTCCAATTATTCCTCTGATTGGATCATTGTCTAAAGCGAATTTTTGTGACACATTAGGGCATCCCATTAGTAAACC
GACCCGGGCTGATTCATCAGATTCTGATATTATCGACCGTTTTTTGCGTATATCCAGAAATCTTTCTCATTATCACAGCGGATCCTCAAAAAAAAAGAGTTTATATCG
AGTAAAATATATACTTCGACTTTCTTGTGTTAAAACTTTGGCTCGTAAACACAAAAAGACTGTACGTACTTTTTTAAAAAGATTAGGTTCGGAATTTTTGGAAGAATT
CCTTACGGAGGAAGAAGTTGTTCTTTCTTTGATCTTCCCAAGAACTTATTCTACTTCACGAAGGTTATATAGAGGGCGGATTTGGTATTTGGATATTACTTCTATCAA

Hinh 7. Trinh ty DNA trén doan gen matK cda giéng Bach dan lai UP35

TGGCTTCAAAAGATACGCCTCTTCTGATGAAGAAATGGAAATATTACCTTGTTAATTTATGGCAATATCATTTTTACGCCTGGTTTCAACCAGGAAGGATCGAT
ATAAACCAATTATGCAAGTATTCTCTTTACTTTTTGGGCTATCGTTCAAGCGTGCGACTAAATTCTTCAGTGGTACGAAGTCAAATGCTAGAAAATTCATTTCTAATA
AATAATGCTATGAAGAAGTTCGAGACAATAGTTCCAATTATTCCTCTGATTGGATCATTGTCTAAAGCGAATTTTTGTGACACATTAGGGCATCCCATTAGTAAACC
GACCCGGGCTGATTCATCAGATTCTGATATTATCGACCGTTTTTTGCGTATATCCAGAAATCTTTCTCATTATCACAGCGGATCCTCAAAAAAAAAGAGTTTATATCG
AGTAAAATATATACTTCGACTTTCTTGTGTTAAAACTTTGGCTCGTAAACACAAAAAGACTGTACGTACTTTTTTAAAAAGATTAGGTTCGGAATTTTTGGAAGAATT
CCTTACGGAGGAAGAAGTTGTTCTTTCTTTGATCTTCCCAAGAACTTATTCTACTTCACGAAGGTTATATAGAGGGCGGATTTGGTATTTGGATATTACTTCTATCAA

Hinh 8. Trinh tw DNA trén doan gen matK cua gidng Bach dan lai UP54

Trinh ty nay dugc so sanh véi cac trinh tv
trén Ngan hang gen Quéc té (NCBI) dé tim ra sy
khac biét & cap d6 loai. Mot s6 loai ¢é trinh tu

gen twong déng giéng Bach dan lai UP35 duoc
trinh bay & Bang 4.
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Bang 4. Mot s loai c6 trinh ty doan matK twong déng véi ging UP35 trén NCBI

1T Tén loai M3 s Hé s6 twong dong (%)
1 E. urophylla KJ510901.1 100

2 E. pellita KT633046.1 99,45

3 E. grandis MG925369.1 99,45

4 UP54_E. urophylla x E. pellita UP54 100

5 Syzygium aromaticum KMO065365.1 98,07

Tir dit liéu cla cac trinh ty thu duwgc khoang  dinh bang phwong phap Kimura 2-parameter
céch di truyén (p-distance) cta giéng Bach dan  trong Mega X va trinh bay trong Bang 5.
lai UP35 va UP54 vdi cac loai khac dwoc xac

Bang 5. Khoang cach di truyén cla gidng Bach dan lai UP35 véi céc loai khac chia doan matK

Syzygium E. . E. E.urophylla x E.urophylla x
. E. pellita . , .

paniculatum urophylla grandis E.pellita_UP54 E.pellita_UP35

Syzygium

paniculatum

E. urophylla 0,0196

E. pellita 0,0196 0,0055

E. grandis 0,0196 0,0055 0,0000

E.urophylla x

. 0,0196 0,0000 0,0055 0,0055
E.pellita_UP54
E. hyll
uropayra x 0,0196 0,0000 0,005  0,0055 0,0000

E.pellita_UP35

Trén co s& cha khodng cich di truyén, cdy  mdi quan hé cla gidng UP35 va UP54 vdi cac
phat sinh chiing loai dwoc xay dung dé xac dinh loai khac (Hinh 9).

E.urophyila x E._pellita UP54

E.urophyilla x E._pellita UP35

o.co7014 Eucalyptus urophyila

Eucalyptus pellita

Eucalyptus grandis

Syzygium paniculatum

—

0.0020

Hinh 9. Cay quan hé di truyén dya trén doan gen matK cla gidng Bach dan lai UP35, UP54
véi mot sé loai trén Ngan hang gen Qudc té

T cdy phan loai dua trén s6 liéu trinh ty  lai UP35 va UP54 véi cac loai khac ta thay: gidng
doan gen matK két hop véi khodng cach di Bach dan lai UP35 cd trinh ty gen giéng 100%
truyén va hé s6 tuong dong cla giéng Bach dan  vdi doan gen ctia UP54, E. urophylla véi khodng
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cach di truyén |3 0,0000 va cé quan hé xa hon
v0i loai E. grandis, E. pellita v&i khoang cach di
truyén 1a 0,0055 (hé sé tuwong dong 99,45%).
Tuy nhién, giéng Bach dan lai UP35 c6 quan hé
xa nhat véi loai Syzygium aromaticum vd&i
khodng cach di truyén la 0,0196 (hé s6 twong
dong 98,07%). Nhu vay, véi doan gen matK

UP54 va UP35.
3.3.3. Trinh tw doan gen trnH-psbA

Két qud xac dinh trinh tu nucleotide doan
gen trnH-psbA cho thdy cd 3 mau UP35.1;
UP35.2; UP35.3 ¢6 kich thudc 626 bp va 3 mau
UP54.1; UP54.2; UP54.3 c6 kich thudc 626 bp
duwoc thé hién nhu Hinh 10 va Hinh 11.

chua xac dinh duoc sy khac nhau gitra hai dong

CGCGCATGGTGGATTCACAATCCACTGCCTTGATCCACTTGGCTACATCCGCCCCCACTACTACTAATATTCTTTTTTTTCTTTTTAAATGGATTAAAAAGAAAAA
AAAGAATATTCCATTTTTAATGAAATAAAAAAAAGAAATTCATAATGGAAAATATTTCATTCGATTGTTAATTTTTAACATTTTTCTATACTTAATTATGAGTAACATT
TTTCTATCTTAATTATGAGATAGAAGAAGCAGAAAATTATAACCTTTCTATTTTATTTGATAAAAAAAAACTAGAAGATAATAATCTCACAAAGCCTTACAAAGGGTT
GAAAAGAATGTATATAAATTCATATCTAAGGAAAAAAGTATGATAAGCAATCATAAAGCAATCCCTAAGACTAGAATACTTTTTCTTATGTTGAAGTAAAGAAAAAC
TTATGTAAAGAAAAGAGCACTAAATAAAGGAACAATAACCAATTTCTTTTTCTATCAAGAGTGTTGGTTATTGCTCCTTTCCAATCAAAAACTCGGCTAGACTTATAC
TAAGACCAAAGTCTTATCCATTTGTAGATGGAACTTCGACAGCAGCTAGGTCTAGAGGGAAGTTATGAGCATTACGTTCATGCATAAC

Hinh 10. Trinh tw DNA trén doan gen trnH-psbA cua gidng Bach dan lai UP35

CGCGCATGGTGGATTCACAATCCACTGCCTTGATCCACTTGGCTACATCCGCCCCCACTACTACTAATATTCTTTTTTTTCTTTTTAAATGGATTAAAAAGAAAAA
AAAGAATATTCCATTTTTAATGAAATAAAAAAAAGAAATTCATAATGGAAAATATTTCATTCGATTGTTAATTTTTAACATTTTTCTATACTTAATTATGAGTAACATT
TTTCTATCTTAATTATGAGATAGAAGAAGCAGAAAATTATAACCTTTCTATTTTATTTGATAAAAAAAAACTAGAAGATAATAATCTCACAAAGCCTTACAAAGGGTT
GAAAAGAATGTATATAAATTCATATCTAAGGAAAAAAGTATGATAAGCAATCATAAAGCAATCCCTAAGACTAGAATACTTTTTCTTATGTTGAAGTAAAGAAAAAC
TTATGTAAAGAAAAGAGCACTAAATAAAGGAACAATAACCAATTTCTTTTTCTATCAAGAGTGTTGGTTATTGCTCCTTTCCAATCAAAAACTCGGCTAGACTTATAC
TAAGACCAAAGTCTTATCCATTTGTAGATGGAACTTCGACAGCAGCTAGGTCTAGAGGGAAGTTATGAGCATTACGTTCATGCATAAC

Hinh 11. Trinh tw DNA trén doan gen trnH-psbA cua gidng Bach dan lai UP54

Trinh tu nay dwogc so sanh véi cac trinh ty
trén Ngan hang gen Qudc té (NCBI) dé tim ra su
khéc biét & cap d6 loai. Mot s6 loai ¢6 trinh tuw

gen tuwong déng vai giébng Bach dan lai UP35
duwoc trinh bay & Bang 6.

Bang 6. Mot s6 loai c6 trinh tw doan trnH-psbA twong ddng vdi gidng UP35 trén NCBI

1T Tén loai M3 sé Hé sé twong dong (%)
1 E. urophylla EF507887.1 100

2 E. grandis EF507887.1 88,51

3 UP54_ E. urophylla x E. pellita UP54 100

4 Syzygium aromaticum MH070008.1 85,05

Tl dit liéu cda cac trinh ty thu dwoc khoang
cach di truyén (p-distance) cla giéng Bach dan
lai UP35 va UP54 va@i cic loai khdc duwoc xac

dinh bang phuong phdp Kimura 2-parameter
trong Mega X va trinh bay trong Bang 7.

Bang 7. Khodng céch di truyén cha gidng UP35 véi cac loai khac cia doan trnH-psbA

Syzygium E. E.urophylla x E.urophylla x
aromaticum urophylla grandis E.pellita_UP54 E.pellita_UP35
Syzygium
aromaticum
E. urophylla 0,1105
E.grandis 0,0966 0,0087
E.urophylla x
. 0,1105 0,0000 0,0087
E.pellita_UP54
E.urophylla x
0,1105 0,0000 0,0087 0,0000

E.pellita_UP35
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Trén co s& cha khodng cach di truyén, cay dinh mé&i quan hé cta gidng UP35 va UP54 vdi
phat sinh ching loai dugc xay dung dé xac cac loai khac (Hinh 12).

E.urophylla x E.pellita UP54

0.000256

E.urophylla x E.pellita UP35

0.048738
Eucalyptus urophylla

0.008610

Eucalyptus grandis

0.057348

Syzygium aromaticum

0.01

Hinh 12. Cay quan hé di truyén dwa trén doan gen trnH-psbA ctla gidng Bach dan lai UP35, UP54
véi mot sé loai trén Ngan hang gen Qudc té

T cdy phan loai dua trén sé liéu trinh ty Nhu vay, véi doan gen trnH-psbA chua xac dinh
doan gen trnH-psbA két hop véi hé sé twong  dugc sy khac nhau gitra hai dong UP54 va
déng cla giong Bach dan lai UP35, UP54 v&i  UP35.
cac loai khac ta thay: giébng Bach dan lai UP35  3.3.4. Trinh tw doan gen ITS
cé trinh tu gen twong déng 100% vdi gidng K&t qua xac dinh trinh ty nucleotide doan
UP54, véi loai E. urophylla (khodng cach di  gen ITS cho thay cd 3 miu UP35.1; UP35.2;
truyén 0,0000), twong dong 88,51% véi doan  UP35.3 c6 kich thudc 534 bp va 3 mau UP54.1;
gen cUa loai E. grandis va cé quan hé xa nhat UP54.2; UP54.3 c6 kich thuwdc 563 bp dwoc thé
v@i loai Syzygium aromaticum vdi hé sé tuong hién nhu Hinh 13 va Hinh 14.
dong 85,05% (khoang cach di truyén 0,1105).

CCGACGTCCCTCTCGACGCCGAGGATCGGGGCTCGGGCACCTCCGGGCGCTCGGCCTTTGTCCTCGGCGGCGCAACGAACCCCGGCGCGGAATGCGCCAAG
GAACTTTAACAAGAGTGCGATGCTCCCGCCGCCCCATACACGGTGCGCGCGCGGGATGCCATGCAATCTCATATTACTCATAACGACTCTCGGCAACGGATATCTC
GGCTCTCGCATCGATGAAGAACGTAGCGAACTGCGATACTTGGTGTGAATTGCAGAATCCCGTGAACCATCGAGTCTTTGAACGCAAGTTGCGCCCGAAACCTTTG
GTCGAGGGCACGTTTGCCTGGGTGTCACACATGGCGTTGCCCCTAATCCCCTCCGTCCTCTAAACGGGGCGAGCGGGACTCGGGCGCGTACGATGGCCTCCCGLCG

ACGACCACGTCCCGGTTGGCCCAAAATCGAGCGTCGGAGCGATCAGCACCACGACATTCGGTGGTTGATTAGACCCCAATGATCAATGTCGCGCGTGCCGCTCATC
GCGCGCTCCGCGAATCTGCTCCTTACCAACGCGACCCCA

Hinh 13. Trinh tw DNA trén doan gen ITS cla gidng Bach dan lai UP35
TCAGCCCGACGTCCCTCTCGACGCGGAGGATCGGGGCTCGGGCACCTCAGGGCGCTCGGCCTTTGTCCTCGGCGGCGCAACGAACCCCGGCGCGGAATGCG
CCAAGGAACTTTAACAAGAGTGCGATGCTCCCGCCGCCCCATACACGGTGCGCGCGCGGGATGCCATGCAATCTCATATTAGTCATAACGACTCTCGGCAACGGAT
ATCTCGGCTCTCGCATCGATGAAGAACGTAGCGAACTGCGATACTTGGTGTGAATTGCAGAATCCCGTGAACCATCGAGTCTTTGAACGCAAGTTGCGCCCGAAAC
CTTTGGTCGAGGGCACGTTTGCCTGGGTGTCACACATGGCGTTGCCCCTAATCCCCTCCGCCCTCTGAACGGGGCGAGCGGGACTCGGGCGCGTACGATGGCCTCC

CGCGACGACCACGTCCCGGTTGGCCCAAAATCGAGCGTCGGAGCGATCAGCACCACGACATTCGGTGGTTGATTAGACCCCAATGATCAATGTCGCGCGTGCCGC
TCATCGCACGCTCCGCGAATCTGCTCCTTACCAACGCGACCCCA

Hinh 14. Trinh tw DNA trén doan gen ITS cua giéng Bach dan lai UP54

Trinh tu ndy duwoc so sanh vdi cac trinh ty  gen tuwong déng vai giéng Bach dan lai UP35
trén Ngan hang gen Quéc té (NCBI) détimrasy  dugc trinh bay & Bang 8.
khéc biét & cap d6 loai. Mot s6 loai ¢o trinh tu
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Bang 8. Mot s loai c6 trinh ty doan ITS twong déng véi gidng UP35 trén NCBI

1T Tén loai M3 s Hé s6 twong dong (%)
1 E. urophylla HM596068.1 99,44

2 E. pellita KT631261.1 98,88

3 E. grandis AF058475.1 98,13

4 UP54_E. urophylla x E. pellita UP54 99,06

5 Syzygium aromaticum KM064993.1 90,11

Tl dit liéu cla cac trinh ty thu dwoc khodng  dinh bang phuwong phép Kimura 2-parameter
cach di truyén (p-distance) cla gidng Bach dan  trong Mega X va trinh bay trong Bang 9.
lai UP35 va UP54 vdi cac loai khac dwoc xac

Bang 9. Khoang cach di truyén cuia gidng Bach dan lai UP35 v&i cac loai khac cua doan ITS

Syzygium E. E. E. E.urophylla x E.urophylla x
aromaticum urophylla pellita grandis E.pellita_UP54 E.pellita_UP35

Syzygium

aromaticum

E. urophylla 0,1006

E. pellita 0,1094 0,0076

E. grandis 0,1080 0,0076 0,0095

E.urophylla x

E.pellita_UP54 0,0983 0,0075 0,0171 0,0134

E.urophylla x 0,1024 0,0038 00114 0,0133 0,0095

E.pellita_UP35

Trén co s& cha khodng cich di truyén, cdy  mdi quan hé cla gidng UP35 va UP54 vdi cac
phat sinh ching loai dwoc xay dung dé xac dinh loai khac (Hinh 15).

©.040003

Eucalyptus pellita

©.003767

©.005675

mmmmm Eucalyptus grandis

Eucalyptus urophylla

©.001911

E .urophylla x E._pellita UP35

o.0s8151

0.00078S
— E.urophylla x E._pellita UPS54

0.01

Syzygium aromaticum

Hinh 15. Cay quan hé di truyén dya trén doan gen ITS cua giong Bach dan lai UP35, UP54

vé&i mot sd loai trén Ngan hang gen Qudc té

T cdy phan loai dya trén sé liéu trinh ty  gidng Bach dan lai UP35, UP54 véi cac loai khac
doan gen ITS két hop véi hé s6 twong dong clia  ta thay: giéng Bach dan lai UP35 cd trinh tu gen
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twong déng 99,06% véi giébng UP54, tuong
doéng 99,44% vdi loai E. urophylla, twong déng
99,88% vdi loai E. pellita, twong déng 98,13%
v@i doan gen cua loai E. grandis va cé quan hé
xa nhat vai loai Syzygium aromaticum véi hé s
tuwong déng 90,11%. Do d6, doan gen ITS d3
phan biét duoc hai dong UP54 va UP35 vdi ty

|é sai khac [a 0,94%.
3.3.5. Trinh tw doan gen ITS2

K&t qua xac dinh trinh ty nucleotide doan
gen matK cho thay cad 3 mau UP35.1; UP35.2;
UP35.3 c6 kich thudc 175 bp va 3 mau UP54.1;
UP54.2; UP54.3 c6 kich thuwdc 214 bp dwoc thé
hién nhu Hinh 16 va Hinh 17.

CACATGGCGTTGCCCCTAATCCCCTCCGTCCTCTAAACGGGGCGAGCGGGACTCGGGCGCGTACGATGGCCTCCCGCGACGACCACGTCCCGGTTGGCCCAA
AATCGAGCGTCGGAGCGATCAGCACCACGACATTCGGTGGTTGATTAGACCCCAATGATCAATGTCGCGCGTGCCGCTCATCGCGCGCTCCGCGAATCTGCTCCTT

ACCAAC

Hinh 16. Trinh ty DNA trén doan gen ITS2 cla gidng Bach dan lai UP35

CACATGGCGTTGCCCCTAATCCCCTCCGCCCTCTGAACGGGGCGAGCGGGACTCGGGCGCGTACGATGGCCTCCCGCGACGACCACGTCCCGGTTGGCCCAA
AATCGAGCGTCGGAGCGATCAGCACCACGACATTCGGTGGTTGATTAGACCCCAATGATCAATGTCGCGCGTGCCGCTCATCGCACGCTCCGCGAATCTGCTCCTT

ACCAAC

Hinh 17. Trinh tw DNA trén doan gen ITS2 cha gidng Bach dan lai UP54

Trinh ty nay dugc so sanh véi céc trinh ty
trén Ngan hang gen Quéc t& (NCBI) dé tim ra sy
khéc biét & cap d6 loai. Mot s6 loai ¢o trinh tuw

gen tuwong déng vdi giébng Bach dan lai UP35
duwoc trinh bay & Bang 10.

Bang 10. M6t sé loai ¢6 trinh tw doan ITS2 twong déng véi giong UP35 trén NCBI

1T Tén loai M3 sé Hé sé twong dong (%)
1 E. urophylla AF390492.1 100

2 E. pellita KT631261.1 98,29

3 E. grandis HM596050.1 97,71

4 UP54_ E. urophylla x E. pellita UP54 98,29

5 Syzygium aromaticum AY187204.2 89,58

Tl dit liéu cda cac trinh ty thu dwoc khoang
cach di truyén (p-distance) cla gidng Bach dan
lai UP35 va UP54 vdi cic loai khac dwoc xac

dinh bang phuong phdp Kimura 2-parameter
trong Mega X va trinh bay trong Bang 11.

Bang 11. Khoang céach di truyén chia gidng Bach dan lai UP35 véi cac loai khac ciia doan ITS2

Syzygium E. E. E. E.urophylla x E.urophylla x
paniculatum urophylla pellita grandis E.pellita_UP54 E.pellita_UP35

Syzygium

paniculatum

E. urophylla 0,1723

E. pellita 0,1723 0,0175

E. grandis 0,1667 0,0234 0,0175

E.urophylla x

E pellita_UP54 0,1485 0,0175 0,0357 0,0235

E.urophylla x 0,1723 0,0000 0,0175 0,0234 0,0175

E.pellita_UP35

Trén co s& cla khodng cach di truyén, cay
phat sinh chlng loai dugc xay dyng dé xac dinh

m&i quan hé cta giéng UP35 va UP54 véi cic
loai khac (Hinh 18).
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Eucalyptus urophylla

E.urophylla x E_pellita UP35

0.053139

o.co0316

009026

E.urophylla x E_pellita UPS5S4

o.cosss2

Eucalyptus pellita

Eucalyptus grandis

-_—

0.02

Syzygium paniculatum

Hinh 18. Cay quan hé di truyén dwa trén doan gen ITS2 cha giéng Bach dan lai UP35,
UP54 v&i mét s6 loai trén Ngan hang gen Qudc té

T cady phan loai dua trén s6 liéu trinh ty
doan gen ITS2 két hgp véi khodng cach di
truyén va hé sé twong déng clia giéng Bach dan
lai v&i cac loai khdc ta thay: gidng Bach dan lai
UP35 cé trinh tu gen twong déng 100% vdi
doan gen cula loai E. urophylla, twong doéng
98,29% vd&i gibng UP54 va loai E. pellita, twong
déng 97,71% véi loai E. grandis, twong dong
89,58% vai loai Syzygium aromaticum (khoang
cach ditruyén a3 0,1723). Do d6, doan gen ITS2
da phan biét dwoc hai dong UP54 va UP35 véi

ty & sai khac la 1,71%.
4. THAO LUAN

Dwa vao két qua so sanh trinh tw' 5 doan gen
matK, rbcl, trnH-psbA, ITS va ITS2 cGia Bach dan
lai UP35 va UP54 & bang 11 cho thay: Cac chi
thi matK, rbcL va trnH-psbA khéng cé sy khac
nhau gitta hai giéng UP35 va UP54. Tuy nhién,
hai chithj ITS2, ITS da chira cé su khac biét nho
gitta hai giong UP35 va UP54 védity 1€ 1,71% va
0,75%, tuong ng.

Bang 12. So sanh trinh tw clia cac doan gen giira Bach dan lai UP35 va UP54

Tén doan gen matK rbcL trnH-psbA ITS ITS2
S8 diém
—_ 0 0 0 4 3
sai khac
Kich thudc
R 643 743 626 534 175
trinh tw
Ty |é sai khac
yies 0 0 0 0,75 1,71
(%)
Vi tri cdc nucleotide sai khac ctia doan gen ITS: vi tri 15; 149; 340 va 497 d3 duoc danh dau in dam
Query 1 GGCTCGGGCACCTCCGGGCGCTCGGCCTTTGTCCTCGGCGGCGCAACGAACCCCGGCGCG 60
PErrrerrrrrer e rererrerrrrerrer e e ettt et
Sbijct 1 GGCTCGGGCACCTCAGGGCGCTCGGCCTTTGTCCTCGGCGGCGCAACGAACCCCGGCGCG 60
Query 121 GCGCGGGATGCCATGCAATCTCATATTACTCATAACGACTCTCGGCAACGGATATCTCGG 180
FErrrrrrrrrrrerrererrerrrr et et e ettt
Sbjct 121 GCGCGGGATGCCATGCAATCTCATATTAGTCATAACGACTCTCGGCAACGGATATCTCGG 180
Query 301 CCTGGGTGTCACACATGGCGTTGCCCCTAATCCCCTCCGTCCTCTAAACGGGGCGAGCGG 360
FErrrrerrrrrererrererrererrerrererrererr rrert rrrrrrrrrrrrrd
Sbjct 301 CCTGGGTGTCACACATGGCGTTGCCCCTAATCCCCTCCGCCCTCTGAACGGGGCGAGCGG 360
Query 481 CGCGTGCCGCTCATCGCGCGCTCCGCGAATCTGCTCCTTACCAACGCGACCCCA 534
Crrrrrrrrerrrrrr et rerererrrrrrrr ettt e
Sbjct 481 CGCGTGCCGCTCATCGCACGCTCCGCGAATCTGCTCCTTACCAACGCGACCCCA 534
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Vi tri cac nucleotide sai khac ctiia doan gen ITS2: vi tri 9; 15 va 167 da dwoc danh dau in ddm

Query 1
FIEITEIEE T
Sbjct 1
Query 121
Sbjct 121

Trén thé gidi cac doan chi thi matK, rbcl,
trnH-psbA, ITS va ITS2 d3 duogc sl dung phd
bién dé phan loai céc loai Bach dan. Ndm 1999
doan gen ITS da duogc sir dung dé phan loai cho
35 loai Bach dan khac nhau [13]. Fladung cling
d3 st dung doan gen nhan ITS 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 truwdng &
Mexico [14]. Nhu vay, déi vdi cac loai Bach dan
khdc nhau trén thé gidi thi cac chi thi DNA ma
vach clia cac doan gen nhan ITS va cac doan chi
thi & luc lap nhu rbcl, matK, trnH-psbA d3 duoc
st dung lam dinh danh la hoan toan tin cdy.

5. KET LUAN

D3 nhan gen thanh coéng cdc doan gen
matK, rbcL, trnH-psbA, ITS va ITS2 bang ki thuat
PCR. Trinh tu nucleotide cGia cdc doan ma vach
da duwoc xac dinh: Doan matK cé kich thuwéc la
643 bp, rbcL la 743 bp, trnH-psbA |a 626 bp, ITS
la 563 bp, va doan ITS2 13 214 bp. Két qua ciing
cho thay st dung chithi /TS2 va ITS lam m3 vach
DNA dé giam dinh gidng Bach dan lai UP35 va
UP54 & Viét Nam la t6t hon matK, rbcl va trnH-
psbA. Két qua nghién ciru nay 13 co s&@ quan
trong trong viéc dinh danh va phat trién giéng
cay Bach dan lai UP35 va UP54 & Viét Nam.
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