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TOM TAT

Gibng bach dan lai CU98 (Eucalyptus camaldulensis x Eucalyptus urophylla) va CU82 (Eucalyptus camaldulensis
x Eucalyptus urophylla) 1a giong cdy c6 gid tri kinh té cao dd dugc cong nhan giéng theo quyét dinh 3893/Qb-
BNN-TCLN ngay 20/9/2016. Tuy nhién, d6i voi nhitng ngudi ndng dan viée xac dinh gidng chi bang hinh thai 1a
hét stre kho khin. Do d6, muc dich cua nghién clru nay 1a str dung phuong phép méi DNA ma vach dé xac dinh cac
gidng Bach dan lai CU98, CU82. DNA tong s6 dugc tach chiét tir cac miu 14 caa CU98, CUS2 va duoc st dung dé
nhan ban cac doan gen matK, rbcL, trnH-psbA, ITS va ITS2 bang ky thuat PCR. Cac két qua chi ra ring cac bing
cua san phém PCR dung véi kich thuée du kién nhu 743 bp, 440 bp, 624 bp, 565 bp, 214 bp cho rbcL, matK, trnH-
psbA, ITS, va ITS2, twong tng. Cac trinh ty ndy sau d6 dugc so sanh véi céc trinh tu trén Ngan hang gen Qudc té
(NCBI). Két qua da chi ra réng giéng Bach dan lai CU98 va CUS2 c6 ty 1€ tuong déng 100% cua trinh ty doan gen
rbcL va matK va ITS2, tuwong déng 99,81% cua doan gen ITS, 98,85% cua doan gen trnH-psbA. Két qua cling cho
thiy st dung chi thi #rnH-psbA va ITS 1am ma vach DNA dé giam dinh giéng Bach dan lai CU98 va CUS2 ¢ Viét
Nam 14 t6t nhat. Két qua nghién ctru 14 co sé quan trong cho viée xac dinh gidng Bach dan lai CU98 va CUS2 dang

trong ¢ nude ta phuc vu cac dinh hudng phat trién trong twong lai.
T khéa: Bach dan lai CUS82, Bach dan lai CU98, giam dinh loai, ma vach DNA, PCR.

1. PAT VAN DE

Bach dan thudc chi thuyc vat c6 hoa
Eucalyptus trong ho Sim (Myrtaceae) [1]. Bach
dan duoc tré)ng nhiéu & Australia, chau My,
chau Au, chau Phi... va ca Viét Nam [1, 2] boi
sinh trudng nhanh va mang lai gia tri kinh té cao
nhu lam gd trong xay dung, 1am nguyén liéu ché
bién bot gidy va van ép trong cong nghiép, tinh
dau bach dan diéu trj dau dau, nhirc xuong trong
y hoc... Bach dan lai CU98 (Eucalyptus
camaldulensis x FEucalyptus urophylla) va
CUS2 (Eucalyptus camaldulensis x Eucalyptus
urophylla) dugc tao ra tur hai loai Bach dan
Eucalyptus  camaldulensis va  Eucalyptus
urophylla 3 dugc cong nhén 1a gidng qubc gia
(3893/Qb-BNN-TCLN, ngay 20 thang 09 nam
2016) v6i ma s BDL.TVT.16.03 va la giong
cdy co gia tri kinh té cao trong trong rimg san
xuat. Trén thi trudng hién nay c6 rat nhiéu giéng
bach dan va bach dan lai khac nhau ma chi béng
phan biét vé hinh thai rat kho dé phéan loai. Vi
vay, viéc nghién ctru xac dinh cac doan ma vach
DNA cho giéng Bach dan lai CU98 va CUS82
phuc vu giam dinh giéng 13 can thiét va cip bach
cho viéc dinh danh va phat trién ving tréng cho
gidng lai CU98 va CUS2 & Viét Nam.

Xac dinh cac doan DNA ma vach la mot

phuong phap phan loai phan tir trong doé st dung
mot doan DNA chuan, ngin ndm trong hé gen
nhan hodc hé gen luc lap hoac hé gen ty thé cua
sinh vat dang nghién ctru dé phuc vu gidm dinh
loai, mang lai hiéu qua cao trong thoi gian ngén,
g6p phan dinh danh va bao ton cac loai thuc vat
trén thé gidi [7]. Phuong phap phan loai bang
cach xac dinh cac doan DNA ma vach la mot
cong cu hiru hidu bo trg cho phuong phap phan
loai dua vao hinh thai [4]. Mot $6 gen luc lap
nhu matK, rbcL, rpoB, ycf...; gen ving nhan nhu
ITS, ITS2, ITS1...; vung xen trnH-psbA, psbK-
psbl, trnL-psbE... duoc st dung két hop dé giam
dinh céc loai thuc vat [5, 9-12]. Trong nghién
ctru nay da lya chon ndm doan trinh ty dé su
dung lam ma vach DNA 1a: matK, rbcL, trnH-
psbA, ITS va ITS2. Cac doan trinh ty nay déu c6
tinh dac trung cao cho loai, co thé dem lai két
qua kha quan nham phan loai, giam dinh va xac
dinh mbi quan hé di truyén, tir 46 gop phan nang
cao hiéu qua bao ton va phat trién gidng Bach
dan lai CU98 va CUS82 ¢ Viét Nam.
2. PHUONG PHAP NGHIEN CUU
2.1. Poi twong, vat liéu, héa chat

Déi twong nghién ciru: ciy Bach dan lai
CU98 va CU82 (Eucalyptus camaldulensis x
Eucalyptus urophylla) dugc thu thap tai Tan
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Vit liéu nghién ciru: 06 mau 14 banh té duoc
lay tir 03 cdy Bach dan lai CU98 va 03 cay Bach
dan lai CU82 khac nhau. Mau 14 duoc bao quan
trong thi nilon c6 chtra hat silicagel hut 4m, sau
d6 duoc bao quan ¢ -20°C dé tach chiét DNA
phuc vu nghién ctru. Ki hiéu cac mau Bach dan
lai CU98 dugc danh s lan lugt 1a CU9S8.1;
CU98.2; CU98.3; cac mau Bach dan lai CU82
dugc danh sb lan lugt la CUS82.1; CUS2.2;
CUS82.3.

Trinh tgy cac cap mdi  rbel (rP1F:
TGTCACCACAAACAGAGACTAAAGC;
rPIR: GTAAAATCAAGTCCACCTCG) véi
nhiét do gén moi 52°C, kich thude doan gen du
kién khoang 750 bp); mdi trnH-psbA (trnPF1:
CGCGCATGGTGGATTCACAATCC;
psbPR1: GTTATGCATGACGTAATGCTC)
v6i nhiét 3 gén mdi 50°C, kich thudc doan gen
du kién khoang 700 bp); mdi matK (mP3E:
TTCCATGGCCTTCTTTGCATTTGTTGC;
mP3R:
TCCATGGTTTTTTGAGGATCCGCTGT),
kich thuéc doan gen du kién khoang 600 bp);
mdi ITS (IsP2F:
ACGAATTCATGGTCCGGTGAAGTGTTC
G;IsP2R:
TAGAATTCCCCGGTTCGCTCGCCGTTA),
kich thuéc doan gen du kién khoang 600 bp;
moi ITS2 (IsP1F:
ATGCGATACTTGGTGTGAAT; IsP1R:
TCCTCCGCTTATTGATATGC) véi nhiét do
gén mdi 48°C, kich thuéc doan gen du kién
khoang 300 bp. Cac cip mdi st dung cho cac
doan gen can nhan dugc cung cép tir Ha Vin
Huan [3].

Hoa chit: Kit tach chiét DNA tong sb (Plant
DNA Isolation Kit) cua hang Norgen, Canada;
hoa chit cho phan tmg PCR nhan ban cac doan
ma vach DNA: Master mix ctia hang Intron
Biotechnology, Han Qudc; Kit tinh sach san
pham PCR (PCR Purification Kit) ctia Norgen,
Canada; hoa chét cho dién di trén gel Agarose:
Agarose cua Puc, DNA marker, Redsafe cua
Han Qudc.

2.2. Phuong phap nghlen ciru

DNA tong s tir cac mau 1a ctia ciy Bach dan
lai CU98 va CUS2 duoc tach bang kit (Plant
DNA Isolation Kit) cua Puc. Cac mau DNA
tong s6 nay dugc dung dé nhan ban cac doan

gen matK, rbeL, trnH-psbA, ITS va ITS2 bang
ky thuat PCR trén may PCR 9700. Mdi phan
tmg PCR dugc thyc hién trong tong thé tich 20
ul, bao gdm: H20 deion (7 pl), 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/pl
DNA khuon (1 pl). Chu ky nhi¢t ciia phan tng
PCR: 95°C trong 5 phut; (95°C: 30 giay, 48 -
52°C: 30 giay, 72°C: 1 phut) Iap lai 40 chu ky;
72°C trong 5 phut; 4°C. Nhiét d6 gin modi cac
phan tmg phu thudc vao cip mdi sir dung. Mai
phan tng PCR lip lai 3 1an trén mdi miu thi
nghiém. San pham PCR dugc tinh sach bang Kit
(PCR Purification Kit) ciia Canada. Sau khi tinh
sach san phém PCR duoc doc trinh tu tai Cong
ty 1st Base (Malaysia).

Trinh ty nucleotide ctia doan DNA duogc xur
1y, phan tich bang cac phan mém chuyén dung
nhu Bioedit, NCBI, MegaX... Trinh tu
nucleotide cua cac doan gen matK, rbcL, trnH-
psbA, ITS va ITS2 dugc so sanh trén Ngan hang
gen Qudc t& (NCBI) dé tim ra cac loai twong
ddng. Xay dung cdy phat sinh ching loai cta
timg doan gen bang phuong phap Maximum
Likelihood (ML), tinh khoang cach di truyén
bang phan mém megaX.

3. KET QUA NGHIEN CUU
3.1. Két qua tach chiét DNA tong sb tir 14 cay
Bach dan lai CU98 va CUS82.

DNA tbng s6 sau khi duogc tach chiét tir cac
mau 14 cdy Bach dan lai CU98 va CUS2 duoc
pha loang dé xac dinh néng do va do tinh sach.
Két qua xac dinh néng d6 va do tinh sach cua
dung dich DNA tong s6 cho thdy, dung dich
DNA tong s6 c6 néng do dao dong tir 200 - 300
ng/ul; Ty s6 OD260 nm/OD280 nm trong
khoang tir 1,7 - 2,05, két qua nay khang dinh da
tach chiét duoc DNA v6i ndng do cao va dam
bao d6 tinh sach. San pham tach chiét DNA tong
s6 dam bao lam khudn cho nhén béan cac doan
DNA quan tim bang k¥ thuat PCR.

3.2. Két qua nhin ban cic doan DNA mi
vach bang k¥ thuat PCR

DNA tong sb tach chiét tir cac mau 14 cua
gidng Bach dan lai CU98 va CUS82 duogc st
dung 1am khudén dé nhan ban cac doan gen
matK, rbcL, trnH-psbA, ITS va ITS2 bang ky
thuat PCR véi cap mdi dic hidu. Két qua duogc
minh hoa trong Hinh 1 va Hinh 2.
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Y | CU98.1 CU98.2 CU98.3 CU98.1 CU98.2 CU98.3 CU98.1 CU98.2 CU98.3 CU98.1 CU98.2 CU98.3 CU98.1 CU98.2 CU98.3

Trn Irn Trn ITs ITs ITS matkK marK  marK  ITS2 ITS2 ITS2 rbcL rbcL rbcL

Hinh 1. Anh dién di san phAm PCR ciia 3 miu CU98 v6i cac mdi ciia cac doan gen matKk,
rbeL, truH-psbA, ITS va ITS2

M CUS82.1 CUS82.2 CUS82.3 CUS2.1 CUS82.2 CUS82.3 CUS2.1 CUS2.2 CUS82.3 CUS2.1 CUS2.2 CUS82.3 CUS82.1 CUS82.2 CUS82.3
marK  markK marK ITs2 Irs2 ITs2 rbcL. rbcL rbcL ITs ITs ITs Trn Trn Trn

Hinh 2. Anh dién di san phAm PCR ciia 3 miu CUS2 véi cac mdi ciia cac doan gen matKk,
rbeL, truH-psbA, ITS va ITS2

Két qua PCR sau khi kiém tra bang dién di
trén gel agarose 1% (Hinh 1, 2) cho thiy xut
hién bang DNA c¢6 kich thudc twong tmg voi
kich thudc cua cac doan ma vach DNA du kién.
Séan phém PCR cac doan ma vach DNA & Hinh
1 va Hinh 2 ciing cho thdy khong c6 bing DNA
phu xuét hién, nhu vay san phén PCR rat dic
hiéu, sau khi tinh sach c6 thé sir dung truc tiép

3.3. Két qua xac dinh va phén tich trinh tw
nucleotide cua cac doan DNA ma vach
3.3.1. Trinh tw doan gen rcbL

Két qua xac dinh trinh ty nucleotide doan gen
rbcL cho thiy ca 3 miu CU98.1; CU98.2;
CU98.3 ¢o6 kich thuéc 743bp va 3 mau
CU82.1; CUS82.2; CU82.3 ¢o6 kich thudc 743bp
dugc thé hién nhu Hinh 3 va Hinh 4.

cac san pham nay dé xac dinh trinh tu nucleotide.

ATGTCACCACAAACAGAGACTAAAGCAAGTGTTGGATTCAAAGCTGGTGTTAAAGATTATAAACTGACTTATTAT
ACTCCTGACTATGAAACCAAAGATACTGATATCTTGGCAGCATTCCGAGTAACTCCTCAACCTGGAGTTCCTCCTGAG
GAAGCAGGGGCTGCGGTAGCTGCTGAATCTTCTACTGGTACATGGACAACTGTGTGGACCGATGGGCTTACCAGCCT
TGATCGTTATAAAGGAAGATGCTACCACATCGAGCCTGTTGCTGGAGAAGAAAATCAATATATATGTTATGTAGCTT
ACCCTTTAGACCTTTTTGAAGAAGGTTCTGTTACTAATATGTTTACTTCCATTGTGGGTAATGTATTTGGGTTCAAAGC
CCTGCGCGCTCTACGTCTGGAGGATCTGCGAATCCCTCCTTCCTATACGAAAACTTTCCAAGGCCCGCCTCATGGCAT
CCAAGTTGAGAGAGATAAATTGAACAAATATGGGCGTCCCCTATTGGGATGTACTATTAAACCGAAATTGGGGTTAT
CCGCTAAGAACTACGGTAGAGCAGTTTATGAATGTCTTCGTGGTGGACTTGATTTTACGAAAGATGATGAGAACGTG
AACTCACAACCATTTATGCGTTGGAGAGACCGTTTCTTATTTTGTGCCGAAGCCATTTTTAAATCACAGGCTGAAACA
GGTGAAATCAAAGGGCATTACTTGAATGCTACTGCAGGTACATGCGA

Hinh 3. Trinh tw DNA trén doan gen rbcL ciia giéng Bach dan lai CU98

ATGTCACCACAAACAGAGACTAAAGCAAGTGTTGGATTCAAAGCTGGTGTTAAAGATTATAAACTGACTTATTAT
ACTCCTGACTATGAAACCAAAGATACTGATATCTTGGCAGCATTCCGAGTAACTCCTCAACCTGGAGTTCCTCCTGAG
GAAGCAGGGGCTGCGGTAGCTGCTGAATCTTCTACTGGTACATGGACAACTGTGTGGACCGATGGGCTTACCAGCCT
TGATCGTTATAAAGGAAGATGCTACCACATCGAGCCTGTTGCTGGAGAAGAAAATCAATATATATGTTATGTAGCTT
ACCCTTTAGACCTTTTTGAAGAAGGTTCTGTTACTAATATGTTTACTTCCATTGTGGGTAATGTATTTGGGTTCAAAGC
CCTGCGCGCTCTACGTCTGGAGGATCTGCGAATCCCTCCTTCCTATACGAAAACTTTCCAAGGCCCGCCTCATGGCAT
CCAAGTTGAGAGAGATAAATTGAACAAATATGGGCGTCCCCTATTGGGATGTACTATTAAACCGAAATTGGGGTTAT
CCGCTAAGAACTACGGTAGAGCAGTTTATGAATGTCTTCGTGGTGGACTTGATTTTACGAAAGATGATGAGAACGTG
AACTCACAACCATTTATGCGTTGGAGAGACCGTTTCTTATTTTGTGCCGAAGCCATTTTTAAATCACAGGCTGAAACA
GGTGAAATCAAAGGGCATTACTTGAATGCTACTGCAGGTACATGCGA

Hinh 4. Trinh ty DNA trén doan gen rbcL ciia gidng Bach dan lai CUS2

Céc trinh ty nay sau d6 duoc so sanh véi cac
trinh tu trén Ngan hang gen Qudc t€¢ (NCBI) dé
tim ra su khac biét ¢ cap d6 loai. Mot s6 loai co

trinh tu gen trong ddng dung so sanh voi gidng
Bach dan lai CU98 duoc trinh bay ¢ Bang 1.
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Biang 1. Mét s6 loi c6 trinh ty doan rbcL twong déng véi gidng Bach dan lai CU9S trén NCBI

TT Tén loai Mai 50 Hé s6 twong dong (%)
1 Eucalyptus camaldulensis KC180791.1 100
2 Eucalyptus urophylla KJ440000.1 100
3 Eucalyptus grandis MG925369.1 100
4 CUS82 _E.camaldulensis x E.urophylla Cus2 100
5 Syzygium aromaticum NC047249.1 98,98

Sau d6 xay dung cay phat sinh chung loai tim
ra mdi quan hé cua giéng Bach dan lai, nghién

clru véi cac loai khac ¢ Bang 1 va khoang cach
di truyén gitra chung dugc thé hién ¢ Hinh 5.

00051

CUS8 E camaldulensis x E urophyila

CUB2 E camaldulensis x E urcophyila

Eucalyptus camaldulensis

Eucalyptus uroohylia

Eucalyptus grand's

Syzygium aromatcum

ooos:

Hinh 5. Ciy quan hé di truyén dua trén doan gen rbcL ciia giong Bach dan lai CU98, CUS2
v6i mot s6 loai trén Ngan hang gen Quéc té

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

cuU98 cUs2
Syzygium E. E. E. . .
aromaticum  urophylla  grandis  camaldulensis E.camaldulensis E.camaldulensis
PR & x E.urophylla x E.urophylla
Syzygium aromaticum
E. urophylla 0,0103
E. grandis 0,0103 0,0000
E. camaldulensis 0,0103 0,0000 0,0000
CU98_E.camaldulensis x 0,0103 0,0000 0,000 0,0000
E.urophylla
82 E. ldulensis
CUS2_E camaldulensis x 0.0103 00000 0,000 0,0000 0,0000
E.urophylla

Khoang cach di truyén (p-distance) cua gidng
Bach dan lai v6i cac loai khac nhu Bang 2.

Tir cdy phan loai dya trén s liéu trinh ty
doan gen rbcL két hop v6i khoang cach di
truyén va hé sb trong ddng cua giéng Bach dan
lai CU98 va CUS82 vdi cac loai khac ta thay:
gidng Bach dan lai CU98 ¢6 trinh tu gen giéng

100% véi doan gen cua gidng Bach dan lai
CUS2 va gidng véi cac loai E. urophylla, E.
grandis, E. camaldulensis v6i hé s6 tuong dong
100% (khoang céach di truyén 13 0,0000 ) va co
quan hé xa hon véi loai Syzygium aromaticum
v6i hé sb twong dong 98,98% (khoang cach di
truyén 13 0,0103).
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3.3.2. Trinh tw doan gen matK CU98.3 c¢6 kich thuéc 440 bp va 3 mau
Két qua xac dinh trinh ty nucleotide doan gen ~ CUS82.1; CU82.2; CUS82.3 c6 kich thudc 440 bp
matK cho thdy ci 3 miu CU98.1; CU98.2;  duoc thé hién nhu Hinh 6 va Hinh 7.

TGGCTTCAAAAGATACGCCTCTTCTGATGAAGAAATGGAAATATTACCTTGTTAATTTATGGCAATATCATTTTTA
CGCCTGGTTTCAACCAGGAAGGATCGATATAAACCAATTATGCAAGTATTCTCTTTACTTTTTGGGCTATCGTTCAAG
CGTGCGACTAAATTCTTCAGTGGTACGAAGTCAAATGCTAGAAAATTCATTTCTAATAAATAATGCTATGAAGAAGT
TCGAGACAATAGTTCCAATTATTCCTCTGATTGGATCATTGTCTAAAGCGAATTTTTGTGACACATTAGGGCATCCCA
TTAGTAAACCGACCCGGGCTGATTCATCAGATTCTGATATTATCGACCGTTTTTTGCGTATATCCAGAAATCTTTCTC
ATTATCACAGCGGATCCTCAAAAAAAAAGAGTTTATATCGAGTAAAATATATA

Hinh 6. Trinh ty DNA trén doan gen matK cia gidng Bach dan lai CU98

TGGCTTCAAAAGATACGCCTCTTCTGATGAAGAAATGGAAATATTACCTTGTTAATTTATGGCAATATCATTTTTA
CGCCTGGTTTCAACCAGGAAGGATCGATATAAACCAATTATGCAAGTATTCTCTTTACTTTTTGGGCTATCGTTCAAG
CGTGCGACTAAATTCTTCAGTGGTACGAAGTCAAATGCTAGAAAATTCATTTCTAATAAATAATGCTATGAAGAAGT
TCGAGACAATAGTTCCAATTATTCCTCTGATTGGATCATTGTCTAAAGCGAATTTTTGTGACACATTAGGGCATCCCA
TTAGTAAACCGACCCGGGCTGATTCATCAGATTCTGATATTATCGACCGTTTTTTGCGTATATCCAGAAATCTTTCTC
ATTATCACAGCGGATCCTCAAAAAAAAAGAGTTTATATCGAGTAAAATATATA

Hinh 7. Trinh ty DNA trén doan gen matK cia gidng Bach dan lai CUS2

Céc trinh tu nay sau d6 duoc so sanh v6i cac  trinh tu gen trong dong dung so sanh véi gidng
trinh ty trén Ngan hang gen Qudc té (NCBI) &  Bach dan lai CU98 duoc trinh bay & Bang 3.
tim ra sy khac biét & cAp do loai. Mot s6 loai co

Bang 3. Mt s6 loai 6 trinh tw doan matK twong dong véi gidng Bach dan lai CU98 trén NCBI

TT Tén loai M3 sb H¢é s twong dong (%)
1 Eucalyptus camaldulensis KC180791.1 100
2 Eucalyptus urophylla KJ510901.1 100
3 CUS82 _E.camaldulensis x E.urophylla CuU82 100
4 Eucalyptus grandis MG925369.1 99,55
5 Syzygium aromaticum KMO065365.1 97,95

Sau do6 xay dung cay phat sinh ching loai tim  v&i céc loai khac & Bang 3 va khoang cach di
ra mdi quan hé cta gidng Bach dan lai nghién ciru  truyén gitta chung dugc thé hién & Hinh 8.

CU9SE E.camaldulensis x E. urophylla

Eucalyptus camaldulensis

o oo

Eucalypius uroghylia

Eucalyptus grandis

c.o033

Syzygium panicuiatum

Hinh 8. Ciy quan hé di truyén dua trén doan gen matK ciia giéng Bach dan lai CU98, CUS2
v6i mdt s6 loai trén Ngan hang gen Qudc té
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Bing 4. Khoing cach di truyén ciia giéng Bach dan lai CU98, CUS2
v6i cac loai khac ciia doan matK

cU98 CcUs2
Syzygium E. E. E. . )
N . . E.camaldulensis E.camaldulensis
paniculatum urophylla  grandis  camaldulensis
x E.urophylla x E.urophylla
Syzygium paniculatum
E. urophylla 0,0207
E. grandis 0,0207 0,0046
E. camaldulensis 0,0207 0,0000 0,0046
98 E. ldulensi:
CUPS_E.camaldulensis ., 7 00000  0,0046 00000
x E.urophylla
CUS82 E. Ildulensi.
o Camat@uiensis— 0,0207 00000  0,0046 00000 0,0000
x E.urophylla

Khoang cach di truyén (p-distance) clia gidng
Bach dan lai véi cac loai khac nhu Bang 4.

Tu cay phan loai dua trén s6 liéu trinh tu
doan gen matK két hop v6i khoang cach di
truyén va hé sb trong ddng cua giéng Bach dan
lai CU98 va CUS82 vdi cac loai khac ta thay:
gidng Bach dan lai CU98 c6 trinh tir gen giéng
100% v6i1 doan gen cua CUS2, E. urophylla, va
E. camaldulensis v6i khoang cach di truyén 1a
0,0000 va c6 quan hé xa hon véi loai E. grandis

tuong ddéng 99,55%). Tuy nhién, gibng Bach
dan lai CU98 c6 quan hé xa nhat véi loai
Syzygium aromaticum v&i1 khoang cach di
truyén 1a 0,0207 (hé s6 twong dong 97,95%).
3.3.3. Trinh tw doan gen trnH-psbA

Két qua xac dinh trinh ty nucleotide doan gen
trnH-psbA cho thdy ca 3 mau CU98.1; CU98.2;
CU98.3 c6 kich thudc 624 bp va 3 mau CUS2.1;
CU82.2; CU82.3 c6 kich thudce 626 bp dugce thé
hién nhu Hinh 9 va Hinh 10.

v6i khoang cach di truyén 1a 0,0046 (hé sb

CGCGCATGGTGGATTCACAATCCACTGCCTTGATCCACTTGGCTACATCCGCCCCCACTACTACTAATATTTTTTT
TTTCTTTTTAATCCATTTAAAAATTAAAAAAAGAATATTCCATTTTTAATGAAATCAAAAAAAGAAATTCATAATGGA
AAATATTTCATTCGATTGTTAATTTTTAACATTTTTCTATACTTAATTATGAGTAACATTTTTCTATCTTAATTATGAGA
TAGAAGAAGCAGAAAATTATAACCTTTCCATTTTATTTGAAAAAAAAAACTAGAAGATAATAATCTCACAAAGCCTT
ACAAAGGGTTGAAAAGAATGTATATAAATTCATATCTAAGGAAAAAAGTATGATAAGCAATCATAAAGCAATCCCT
AAGACTAGAATACTTTTTCTTATGTTGAAGTAAAGAAAAACTTATGTAAAGAAAAGAGCACTAAATAAAGGAACAA
TAACCAATTTCTTTTTCTATCAAGAGTGTTGGTTATTGCTCCTTTCCAATCAAAAACTCGGCTAGACTTATACTAAGAC
CAAAGTCTTATCCATTTGTAGATGGAACTTCGACAGCAGCTAGGTCTAGAGGGAAGTTATGAGCATTACGTTCATGC
ATAAC

Hinh 9. Trinh tw DNA trén doan gen trnH-psbA cia giong Bach dan lai CU98

CGCGCATGGTGGATTCACAATCCACTGCCTTGATCCACTTGGCTACATCCGCCCCCACTACTACTAATATTCTTTT
TTTTCTTTTTAAATGGATTAAAAAGAAAAAAAAGAATATTCCATTTTTAATGAAATAAAAAAAAGAAATTCATAATG
GAAAATATTTCATTCGATTGTTAATTTTTAACATTTTTCTATACTTAATTATGAGTAACATTTTTCTATCTTAATTATGA
GATAGAAGAAGCAGAAAATTATAACCTTTCTATTTTATTTGATAAAAAAAAACTAGAAGATAATAATCTCACAAAGC
CTTACAAAGGGTTGAAAAGAATGTATATAAATTCATATCTAAGGAAAAAAGTATGATAAGCAATCATAAAGCAATC
CCTAAGACTAGAATACTTTTTCTTATGTTGAAGTAAAGAAAAACTTATGTAAAGAAAAGAGCACTAAATAAAGGAAC
AATAACCAATTTCTTTTTCTATCAAGAGTGTTGGTTATTGCTCCTTTCCAATCAAAAACTCGGCTAGACTTATACTAA
GACCAAAGTCTTATCCATTTGTAGATGGAACTTCGACAGCAGCTAGGTCTAGAGGGAAGTTATGAGCATTACGTTCA
TGCATAAC

Hinh 10. Trinh tw DNA trén doan gen srnH-psbA ciia giéng Bach dan lai CU82

Céc trinh tu nay sau d6 duogc so sanh vdi cac
trinh tu trén ngén hang gen qubc té NCBI dé tim

ra su khac bi¢t ¢ cap do loai. Mot so loai ¢o trinh

tu gen trong dong dung so sanh véi gidng Bach
dan lai CU98 duoc trinh bay ¢ Bang 5.
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Bang 5. Mét s6 loi c6 trinh ty doan rnH-psbA twong dong véi gidng
Bach dan lai CU98 trén NCBI

TT Tén loai M3 sb Hé s6 twong dong (%)
1 Eucalyptus camaldulensis KC180791.1 98,85
2 Eucalyptus urophylla KJ510901.1 98,85
3 CUS82_E.camaldulensis x E.urophylla CuU82 98,85
4 Eucalyptus grandis MG925369.1 98,22
5 Syzygium aromaticum KMO065365.1 83,99

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

curu vai cac loai khac ¢ Bang 5 va khoang cach
di truyén gitra chung duoc thé hién & Hinh 11.

1 Eucalypius grandis
4 oc«a

Eucalyptus camaldulensis

CuUes E camaldulensis x £ L

Srophyiia
c co3w

CUBS2 E camaldulensis x E urophyila

Eucalyptus urophylila

coe:a

Syzygium arcomaticum

Hinh 11. Ciy quan h¢ di truyén dwa trén doan gen rnH-psbA ciia cAy Bach dan lai
CU98, CUS2 véi mdt so loai trén ngan hang gen qudc té

Bang 6. Khoang cach di truyén ciia giéng Bach dan lai CU98, CUS2
véi cac loai khac cta doan trnH-psbA

cU98 CcU82
Syzygium E. E. E. . .
. . . E.camaldulensis  E.camaldulensis
aromaticum  urophylla  grandis  camaldulensis
x E.urophylla x E.urophylla
Syzygium aromaticum
Eucalyptus urophylla 0,1152
Eucalyptus grandis 0,0962 0,0087
Eucalyptus camaldulensis 0,1257 0,0117 0,0086
CU98_E.camaldulensis x 0,1207 0,0078  0,0086 0,0117
E.urophylla
CUB2_E.camaldulensis x 0,1152 0,0000  0,0087 0,0117 0,0078
E.urophylla

Khoang cach di truyén (p-distance) cua giéng
Bach dan lai voi céc loai khac nhu Bang 6.

Tu cay phan loai dua trén s6 liéu trinh tu
doan gen trnH-psbA két hop v6i hé sb tuong
ddng cua gidng Bach dan lai CU98, CUS2 véi
cac loai khac ta thdy: gidng Bach dan lai CU98
c6 trinh tu gen tuong dong 98,85% véi gidng
CU82, voi loai E. urophylla (khoang cach di
truyén 0,0078), tuong dong 98,22% véi doan

gen cua loai E. grandis va c6 quan hé xa nhat
v6i loai Syzygium aromaticum véi hé sé tuong
ddng 83,99% (khoang cach di truyén 0,1207).
3.3.4. Trinh tw doan gen ITS

Két qua xac dinh trinh ty nucleotide doan gen
ITS cho thidy ca 3 miu CU98.1; CU98.2;
CU98.3 co kich thudc 565 bp va 3 mau CUS2.1;
CU82.2; CU82.3 ¢o kich thudc 564 bp duoc thé
hién nhu Hinh 12 va Hinh 13.
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GCCCGACGTCCCTCTCGACGCGGAGGATCGGGGCTCGGGCACCTCAGGGCGCTCGGCCTTTGTCCTCGGCGGCGC
AACGAACCCCGGCGCGGAATGCGCCAAGGAACTTTAACAAGAGTGCGATGCTCCCGCCGCCCCATACACGGTGCGC
GCGCGGGATGCCATGCAATCTCATATTAGTCATAACGACTCTCGGCAACGGATATCTCGGCTCTCGCATCGATGAAG
AACGTAGCGAACTGCGATACTTGGTGTGAATTGCAGAATCCCGTGAACCATCGAGTCTTTGAACGCAAGTTGCGCCC
GAAACCTTTGGTCGAGGGCACGTTTGCCTGGGTGTCACACATGGCGTTGCCCCCAATCCCCTCCGCCCTCTGAACGG
GGCGAGCGGGACTCGGGCGCGTACGATGGCCTCCCGCGACGACCACGTCCCGGTTGGCCCAAAATCGAGCGTCGGA
GCGATCAGCACCACGACATTCGGTGGTTGATTAGACCCCAATGATCAATGTCGCGCGTGCCGCTCATCGCACGCTCC
GCGAATCTGCTCCTTACCAACGCGACCCCA

Hinh 12. Trinh ty DNA trén doan gen I7S ciia gidng Bach dan lai CU98

CCCGACGTCCCTCTCGACGCGGAGGATCGGGGCTCGGGCACCTCAGGGCGCTCGGCCTTTGTCCTCGGCGGCGCAAC
GAACCCCGGCGCGGAATGCGCCAAGGAACTTTAACAAGAGTGCGATGCTCCCGCCGCCCCATACACGGTGCGCGCG
CGGGATGCCATGCAATCTCATATTAGTCATAACGACTCTCGGCAACGGATATCTCGGCTCTCGCATCGATGAAGAAC
GTAGCGAACTGCGATACTTGGTGTGAATTGCAGAATCCCGTGAACCATCGAGTCTTTGAACGCAAGTTGCGCCCGAA
ACCTTTGGTCGAGGGCACGTTTGCCTGGGTGTCACACATGGCGTTGCCCCCAATCCCCTCCGCCCTTTGAACGGGGCG
AGCGGGACTCGGGCGCGTACGATGGCCTCCCGCGACGACCACGTCCCGGTTGGCCCAAAATCGAGCGTCGGAGCGA
TCAGCACCACGACATTCGGTGGTTGATTAGACCCCAATGATCAATGTCGCGCGTGCCGCTCATCGCACGCTCCGCGA
ATCTGCTCCTTACCAACGCGACCCCA

Hinh 13. Trinh tw DNA trén doan gen ITS cia giong Bach dan lai CUS2

Céc trinh tu nay sau d6 dugc so sanh véi cac  trinh ty gen twong dong dung so sanh voi gidng
trinh tu trén Ngan hang gen Quodc t€ (NCBI) dé  Bach dan lai CU98 dugc trinh bay ¢ Bang 7.
tim ra sy khac bi¢t & cap do loai. Mot so loai c6

Bang 7. Mt s6 loai ¢6 trinh tw doan ITS twong dong véi gidng Bach dan lai CU98 trén NCBI

TT Tén loai Mai 50 H¢é s6 twong dong (%)
1 Eucalyptus camaldulensis HM596038.1 99,82
2 Eucalyptus urophylla HM596068.1 98,58
3 CUS82_E.camaldulensis x E.urophylla CU82 99,81
4 Eucalyptus grandis AF058475.1 98,05
5 Syzygium aromaticum KM064993.1 90,49

Sau d6 xay dung cay phat sinh chung loai tim  cutru v6i céc loai khac & Bang 7 va khoang cach
ra mdi quan hé cua giéng Bach dan lai, nghién  di truyén gitta chung duoc thé hién & Hinh 14.

- CU98 E camaldulensis x E. urcphyila

CUS82 E camaldulensis x E. urcoohylla

Eucalyplus camaldulansis

gr———

Eucalyptus urcphylia

e

Eucalyptus grandis

Syzygium panicuiatum

Hinh 14. Ciy quan h¢ di truyén dwa trén doan gen ITS ciia ciy Bach dan lai CU98, CUS2
v6i mdt s6 loai trén Ngan hang gen Qudc té
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Bing 8. Khoing cach di truyén ciia giong Bach dan lai véi cac loai khac ciia doan ITS

CcU98 CcU82
Syzygium E. E. E. . .
A . . E.camaldulensis  E.camaldulensis
paniculatum  urophylla grandis camaldulensis
x E.urophylla x E.urophylla
Syzygium paniculatum
Eucalyptus urophylla 0,0632
Eucalyptus grandis 0,0682 0,0046
Eucalyptus 0,0617 00046 0,058
camaldulensis
98 E. Ildulensi.
CUS3_E.camaldulensis 0,0631 0,0058 0,0070 0,0011
x E.urophylla
CUS82 E. ldulensis
o Camatauiensis 0.0617 00046 0,0058 0,0000 0,0011
x E.urophylla

Khoang cach di truyén (p-distance) cua gidng
Bach dan lai véi céc loai khac nhu Bang 8.

Tir cdy phan loai dya trén s liéu trinh ty
doan gen ITS két hop voi khoang cach di truyén
va hé sb twong dong cua gidng Bach dan lai
CU98, CUS82 véi cac loai khac ta thiy: giéng
Bach dan lai CU98 c6 trinh tu gen tuong dong
99,81% v6i doan gen cua loai CUS2 véi khoang
cach di truyén 13 0,0011, twong dong 99.82%
vo1 doan gen cua loai E. camaldulensis v&i
khoang cach di truyén 0,0011, twong ddng
98,58% voi doan gen cua loai E. urophylla véi

khoang cach di truyén 0,0046, twong dong
98,05% voi doan gen cua loai E. grandis voi
khoang cach di truyén 0,0058 va c6 quan hé xa
nhit v6i loai Syzygium aromaticum voi hé sb
tuong dong 90,49% (khoang cach di truyén 1a
0,0631).
3.3.5. Trinh tw doan gen ITS2

Két qua xac dinh trinh ty nucleotide doan gen
ITS2 cho thiy ca 3 miu CU98.1; CU98.2;
CU98.3 co kich thudc 214 bp va 3 mau CUS2.1;
CU82.2; CUS82.3 co6 kich thudc 214bp dugc thé
hién nhu Hinh 15 va Hinh 16.

CACATGGCGTTGCCCCCAATCCCCTCCGCCCTCTGAACGGGGCGAGCGGGACTCGGGCGCGTACGATGGCCTCCC
GCGACGACCACGTCCCGGTTGGCCCAAAATCGAGCGTCGGAGCGATCAGCACCACGACATTCGGTGGTTGATTAGAC
CCCAATGATCAATGTCGCGCGTGCCGCTCATCGCACGCTCCGCGAATCTGCTCCTTACCAAC

Hinh 15. Trinh ty DNA trén doan gen I752 ciia giéng Bach dan lai CU98

CACATGGCGTTGCCCCTAATCCCCTCCGCCCTCTGAACGGGGCGAGCGGGACTCGGGCGCGTACGATGGCCTCCC
GCGACGACCACGTCCCGGTTGGCCCAAAATCGAGCGTCGGAGCGATCAGCACCACGACATTCGGTGGTTGATTAGAC
CCCAATGATCAATGTCGCGCGTGCCGCTCATCGCACGCTCCGCGAATCTGCTCCTTACCAAC

Hinh 16. Trinh ty DNA trén doan gen I7S2 ciia giéng Bach dan lai CUS2

Céc trinh ty nay sau d6 duoc so sanh véi cac
trinh tu trén Ngan hang gen Qudc t& (NCBI) dé
tim ra su khac biét & c?ip do loai.

Mot sb loai ¢6 trinh tir gen tuong dong ding so
sanh voi giébng Bach dan lai CU98 duoc trinh
bay 6 Bang 9.

Bang 9. Mot s6 loai c6 trinh ty doan I7S2 twong dong véi gidng Bach dan lai CU98 trén NCBI

TT Tén loai M3 sb Hé s6 twong dong (%)
1 Eucalyptus camaldulensis MV139090.1 100
2 Eucalyptus urophylla AF390492.1 98,29
3 CUS82_E.camaldulensis x E.urophylla CuU82 100
4 Eucalyptus grandis AF058475.1 97,71
5 Syzygium aromaticum KMO064993.1 86,78
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Sau d6 xay dung cay phat sinh chung loai tim
ra mdi quan hé cua gidng Bach dan lai nghién

clru véi cac loai khac ¢ Bang 9 va khoang céach
di truyén gitra chung duoc thé hién & Hinh 17.

CU98 E camaldulensis x E. urocphyila

CuUs2 E camaldulensis x E.urcphyila

Eucalyptus camaldulensis

Eucalyptus urophylla
o.CO8S

Euvcalyptus grandis

o CBET

Syzygium paniculatumrm

Hinh 17. CAy quan hé di truyén dua trén doan gen ITS2 ciia cAy Bach dan lai CU98, CUS2
v6i mdt s6 loai trén Ngan hang gen Qudc té

Biang 10. Khoang cach di truyén ciia gidng Bach dan lai véi cic loai khac ciia doan 1752

Syzygium E. E. E. cuss . cus2 .
aniculatum  urophylla randis camaldulensis E.camaldulensis  E.camaldulensis
p PR & x E.urophylla x E.urophylla
Syzygium paniculatum
E. urophylla 0,1757
E. grandis 0,1703 0,0235
E. camaldulensis 0,1516 0,0174 0,0236
98 E. ldulensis
CU98_Ecamaldulensis 151 ¢ 00174  0,0236 0,0000
x E.urophylla
CUS2 E. ldulensis
—cAmAtAUiensts 01516 0,0174 0,0236 0,0000 0,0000
x E.urophylla

Khoang cach di truyén (p-distance) cua
gidng Bach dan lai v6i cac loai khac dugc thé
hién & Bang 10.

Tir cdy phan loai dya trén s liéu trinh ty
doan gen ITS2 két hop voi khoang cach di
truyén va hé sb trong ddng cua giéng Bach dan
lai v6i cac loai khac ta thy: gidng Bach dan lai
CU98 ¢o trinh tu gen twong dong 100% voi
doan gen cua giébng CUS82 va loai E.
camaldulensis voi khoang cach di truyén la
0,0000, tuong déng 98,29% vo1 loai E.
urophylla v&i khoang cach di truyén 0,0235,
trong dong 97,71% véi loai E. grandis véi

khoang céach di truyén 0,0236 va c6 quan hé xa
nhat véi loai Syzygium aromaticum véi hé sd
tuong dong 86,78% (khoang cach di truyén 1a
0,1516).
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 CU98 va CU82 & bang 11 cho thay: Cac
chi thi marK, rbcL va ITS2 khong c6 su khac
nhau gitra hai gibng CU98 va CU82. Tuy nhién,
hai chi thi truH-psbA, ITS da chi ra c6 su khac
biét nho giira hai gibng CU98 va CUS2 vdi ty 18
1,15% va 0,19%, tuong trng.
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Bang 11. So sanh trinh ty ctia cac doan gen giira Bach dan lai CU98 va CUS82

Tén doan gen matK rbcL trnH-psbA ITS ITS2
S6 diém sai khac 0 0 3 1 0
Kich thudec trinh ty 440 743 624 565 214
Ty 1€ sai khac (%) 0 0 1,15 0,19 0

Trén thé gidi cac doan chi thi matK, rbcL,
trnH-psbA, ITS va ITS2 di duoc st dung phd
bién dé phan loai céac loai Bach dan. Nam 1999
doan gen /7S da dugc st dung dé phan loai cho
35 loai Bach dan khac nhau [8]. Fladung cling
da su dung doan 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 truong o
Mexico [6]. Nhu vay, dbi voi cac loai Bach dan
thi cac chi thi DNA ma vach cia cac doan gen
nhan ITS, ITS2 va cac doan chi thi ¢ luc lap nhu
rbcL, matK, trnH-psbA 1a hoan toan tin cay.

5. KET LUAN

ba nhan gen thanh cong cac doan gen marK,
rbcL, trnH-psbA, ITS va ITS2 bang k¥ thuat
PCR. Trinh tu nucleotide ctia cac doan ma vach
da duoc xac dinh: Poan marK co kich thudc l1a
440 bp, rbcL 1a 743 bp, trnH-psbA 1a 624 bp,
ITS 13 565 bp, va doan ITS2 1a 214 bp. Két qua
sau khi so sanh voi céc trinh tu trén Ngan hang
gen Qudc té (NCBI) di chi ra rang giéng Bach
dan lai CU98 va CUS2 c6 ty 1& tuong dong
100% cua trinh tu doan gen rbcL va matK va
ITS2, tuong déng 99,81% cua doan gen TS,
98,85% cua doan gen trnH-psbA. Két qua ciing
cho thay st dung chi thi #nH-psbA va ITS 1am
mi vach DNA dé giam dinh giéng Bach dan lai
CU98 va CU82 ¢ Viét Nam 1a tét hon marK,
rbcL va ITS2. Tuy nhién, chung ta nén két hop
ca 05 chi thi dé két qua phan loai dugc chinh xéc
hon. Két qua nghién ctru nay 1a co s& quan trong
trong viéc dinh danh va phat trién gidng cay
Bach dan lai CU98 va CU82 & Viét Nam.
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TO IDENTIFY OF DNA BARCODE SEQUENCE AND VARIETY
OF HYBRID EUCALYPTUS CU98 (Eucalyptus camaldulensis x Eucalyptus urophylla)
AND CUS82 (Eucalyptus camaldulensis x Eucalyptus urophylla)

Bui Thi Mai Huong!, Ha Van Huan', Tran Phuong Thao!, Mai Hai Chau?, Nguyen Van Viet!
"Vietham National University of Forestry
Vietnam National University of Forestry — Dong Nai Campus

ABSTRACT

The hybrid Eucalyptus CU98 (Eucalyptus camaldulensis x Eucalyptus urophylla) and CUS82 (Eucalyptus
camaldulensis x Eucalyptus urophylla) had been recognized as a high economic value species according to
Decision 3893/QD-BNN-TCLN on September 9" in 2016. However, it is very hard for the famers in identifying
this species by observation. Therefore, this study aimed to develop a method using DNA barcode fragments to
identify the hybrid Eucalyptus CU98 and CUS82. The total genomic DNA was extracted from leaf samples of
CU98 and CU82 and was used to amplify the DNA barcodes (matK, rbcL, trnH-psbA, ITS and ITS2) by PCR.
The results showed that the bands of PCR production have the expected size, which is 743 bp, 440 bp, 624 bp,
565 bp, and 214 bp for rbcL, matK, trnH-psbA, ITS, and ITS2 fragment, respectively. After that, these sequences
were aligned with the sequence of those genes of other Eucalyptus species in NCBI. The results indicated that
CU98 with mafK, rbcL and ITS2 gene fragments are 100% similar to CU82, ITS gene fragment is 99.81% similar
to CUS2, trnH-psbA gene fragment is 98.85% similar to CUS2. These results suggest it is best for using trnH-
psbA and ITS molecular marker as a DNA barcode to identify Hybrid Eucalyptus CU98 (Eucalyptus
camaldulensis x Eucalyptus urophylla) and CUS82 (Eucalyptus camaldulensis x Eucalyptus urophylla) in
Vietnam. These results are an important basis for the identification of hybrid Eucalyptus CU98 (Eucalyptus
camaldulensis x Eucalyptus urophylla) and CUS82 (Eucalyptus camaldulensis X Eucalyptus urophylla) in our
country for future development orientations.

Keywords: CU82, CU98, DNA barcoding, identify species, PCR.
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