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TOM TAT

EcHB1 la gen ma hda protein lién quan dén co ché lam ting chiéu dai soi gd. Trong bai
bao nay chung t6i di tién hanh tao dong va xéac dinh trinh ty gen ECHB1 tir bach dan Eucalyptus
grandis. Két qua cho thay gen duoc phan lap va co kich thudc 759bp ma hoda cho 252 amino
acid. Khi so sanh véi trinh ti gen trén ngan hang gen cho thay c6 mét nucleotide sai khac & vi tri
112(A va G) cua doan gen. Tuy nhién, su sai khac nay khdng anh huéng dén sy sai khac trong
trinh ty amino acid cua doan gen ma hoa. Plasmids mang gen EcHB1dugc su dung lam nguyén
liéu cho cac nghién cau tiép theo vé chuyén gen vao loai bach dan tai Viét Nam.
Tir khoa: Bach dan, Chiéu dai soi g6, Gen EcCHB1, Phan lap gen.

MO PAU

MGt trong nhitng muc tiéu cta chuong trinh cai thién gidng cay rung hién nay la cai thién
chat luong gd nham tao ra céc gidng cay trong méi co chat luong gd tét (Ha Huy Thinh va cong
su, 2010) phuc vu cho nganh cong nghi¢p san XUt van dam, van MDF, g6 cho cdng nghiép giay,
go xé dong d6 moc. Trong d6, huéng nghién cau vé tao ra nhiing glong cay trong méi c6 chat
lwong gd tét hon nhu ham lugng cellulose cao, ham lugng lignin thap, sgi go dai hon phuc vu
cho nganh cong nghiép ché bién gidy 1a mot trong nhing yéu cau Can thiét.

Ung dung cac ky thuat sinh hoc phan tir dé chon tao céc gidng cay trong mang déc diém
mong mubn 1a huéng di duoc nhiéu phong thi nghiém dac bi€t quan tam. M¢t so gen lién quan
dén qua trinh sinh tong hop lignin, cellulose, tinh chat gd ciing di dwoc xac dinh cho céc loai
bach dan Eucalyptus globulus (Poke va cong su, 2003); E. gunnii (Lauvergeat va cong su, 2002);
E. camaldulensis (Ho va cong sy, 2002); E. grandis (Ranik va Myburg, 2006). Cac gen lién quan
dén tang kha nang hap thu 1an cling di duoc phan 1ap tir bach dan E. camaldulensis, trong sb 5
gen dugc phan lap thi chi ¢ 2 gen ¢6 kha niang lam ting d6 hap thy lan trén ca diéu kién nghéo
va giau l1an (Koyama va cong su, 2006). Cac gen ma hda cho qua trinh téng hop cellulose
(cellulose synthase CesA gene) da dugc phan lap va nghién ctu (Myburg va cong sy, 2008). Bay
gen ma hoa sinh tong hop cellulose da duoc phan lap tir bach dan grandis cac gen nay dugc cho
1a dong vai trd quan trong trong qua trinh san xuat cellulose vé chat lwong ciing nhu d6 dai soi
go.

Céc gen lién quan dén nhan t6 phién mé (transcription factor genes) c6 chirc ning kiém
soat qué trinh biéu hién cac gen ma hoa cho cac enzyme trong con dudng sinh téng hop thanh té
bao ¢ cay. Pay la cac gen chia khoa co tac dung ting cuong hoac kim hdm céc hoat dong cua cac
gen khac (Rueda va cong su, 2005). Gen EcHB1 thudc ho gen lién quan dén nhén té phién ma,
m4 hoa cho HD-zip nhém 11 (Homeodomain leucine zipper). Gen nay anh huéng dén qua trinh
hinh thanh xylem & cay. Két qua nghién ctiru ciia Sonoda va cong su (Sonoda va cong su, 2009)
cho thdy gen EcHB1 dudi sy diéu khién ciia promotor CaMV35S duoc chuyén vao cay thudc 14
(Nicotiana tabacum), sau 6 thang trong trong nha ludi cho chiéu dai soi gd ting hon 1,5 1an so
Véi cay d6i ching.



Trong noi dung nghién ctru nay, chung t6i da tién hanh tach gen ECHB1 ¢ cay Bach dan
grandis (Eucalyptus grandis) véi muc dich tao ngudn vat liéu ‘gen ban dau phuc vu cho cong tac
tao gidng cay trong bién doi gen phuc vu muc tiéu cai thién giéng theo huéng chat lwong gd.

VAT LIEU VA PHUONG PHAP
Nguyén liéu

Cac mau 14 Bach dan E. grandis do Vién Nghién ciu Gidy thudc cong ty Gidy OJ1 (OJI
Paper company) - Nhat Ban cung cap. Mau 14 duoc xir ly bang Ni to 16ng va bao quan trong ta
lanh -80°C.

Céc héa chit chinh duoc s dung gdm: Vector tach dong PCR® 8/GW/TOPO®/ TA
cloning Kit, t bao kha bién Transform One Shot®Chemically Competent E. coli (TOPO10
strain), kit tong hop cDNA (Invitrogen- Nhat Ban), kit thoi gene, kit tach plasmid (Takara- Nhat
Ban).

Phwong phap nghién ciu

Dua trén trinh tu gene EcHB1 duoc cong b trén ngan hang gene qudc té (NCBI ma sé
AB458829). Cap mdi duoc thiét ké dé phan lap gene EcHBL tir genome cuia bach dan Eucalyptus
grandis. Cap moi dic hiéu ECHB1- F (5-ATGTGCCCTATCGATTCGG-3") va EcHBI1-R (5°-
TTAACAAGCGGCTGATGGATGAGC-3") duoc thiét ké dé khuyéch dai gen EcHB1(759
nucleotides).

Téach chiét RNA tong sb tir cac mau bach dan E. grandis bang bo kit Plant RNA
Purification Reagent (Invitrogen). Tong hop soi don thtr nhat cDNA (First strand cDNA) tur
mMRNA bang enzyme sao ma ngugc Superscript 111 Reverse Transcriptase (Invitrogen). Sau d6 tir
soi don ¢cDNA phan tng RT-PCR duoc thuc hién st dung cap mdi EcHB1-F va EcHB1-R véi
chu trinh nhu sau: budc 1: 94°C, 2 phut; budc 2: 98°C, 10 giay; budc 3: 60°C, 30 gidy; budc 4:
68°C, 1 phut; tir bude 2 dén budc 4 lap lai 30 chu trinh; budc 5: 68°C, 10 phut; budc 7: 4°C, bao
quan mau.

Sau d6 san pham PCR duoc dién di trén gel agarose 1% trong dém TAE 1X, nhuom gel
trong dung dich Ethidium bromide va tinh sach DNA bang b kit Takara RECOCHIP cua héng
TAKARA BIO INC (Nhat Ban).

Gene EcHB1 sau khi phan lap dugc gan vao Vector tach dong (PCR® 8/GW/TOPO®.
San pham tach dong duoc bién nap vao vi khuan E.coli (TOP10 strains) va duoc nudi ciy trén
moi truong LB (1% Tryptone, 0,5% Yeast Extract, 1% NaCl, pH 7,0) c6 chaa 50ng
Spectinomycin va u ¢ nhiét d6 37 °C qua dém.

Plasmid c6 chira gene ECHBL1 tach chiét tir cac khuan lac sinh truéng trén moi truong
khang sinh chon loc. Trinh ty nucleotide ctia gene EcHB1 va vector dugc xac dinh trén may giai
trinh ty gen AB PRISM 3100 (Applied Biosystem). Két qua trinh tu gen duoc phan tich va so
sénh bang phan mém sinh hoc chuyén dung Ape (A plasmid Editor) va phytozome V8.0.

KET QUA VA THAO LUAN
Phan ldp gen EcCHB1

RNA t6ng s6 duoc tach chiét tir 14 bach dan E.grandis str dung phwong phép tach chiét sir
dung bd kit “Invitrogen Plant RNA Reagent” (Hinh 1). Hinh anh cho thdy ham luong ciing nhu
chat lugng RNA rét tét dung cho phan wng tong hop soi don cDNA va lam khudn cho phan tng
PCR.
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Hinh 1: RNA tong s6 tach chiét tir bach dan E. grandis.
M: marker DNA 1 kb;1 va 2: san pham RNA
Véi cap moi duoc thiét ké dua trén trinh ty gen EcHB1, phan tng RT-PCR duoc tién
hanh. San pham RT-PCR duoc kiém tra trén gel agarose 0,8% (Hinh 2), két qua cho thay kich
thudc caa san pham RT-PCR khoang 750 bp tuong tng véi kich thudc theo tinh toan ly thuyét.
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421

Hinh 2: Tach dong gen EcHB1. M: Lamda DNA/Sty | Digest; 1: san pham nhan gen EcHB1
bang k¥ thuat RT-PCR tur bach dan Eucalyptus grandis



Tach dong gen bang vetor tach dong PCR® 8/GW/TOPO®.

Gen EcHBI, sau khi dwoc phan I4p bang phan tmg PCR duoc gan thém mot Adenine
(phuong phap TA clonning) nham tao ra dau 3’ cua san pham PCR cht:a thém A (adenine) nham
dé tao lién két véi dudi T trong vector tach dong PCR® 8/GW/TOPO® bing phan g ghep ndi
(Earley va cong s, 2006, Hoekema va cong sy, 1983, Lee va Gelvin, 2008). San pham PCR nay
duoc gén vao vector tach dong va dugc bién nap vao vi khuan One Shot® E. coli TOP10. Khuén
lac chta plamid mang gen EcHBIldugc chon loc trén moi truong LB chra khang sinh
spectinomycin. Bé khing dinh qua trinh ghép ndi thanh céng cac khuan lac phat trién tét trén
moi trudng chon loc khang sinh s& dugc nhan 18n va tach chiét plasmid va kiém tra dién di trén
gel agarose 0,8%. Két qua cho thay kich thudc cua plasmid cd kich thudc khoang gan 2700bp
(Hinh 3), diéu nay chang to rang gen EcHB1 da gan thanh cong vao vector tach dong mong
muén dung véi tinh toan ly thuyét.

Hinh 3. Plasmid chira gene EcHB1 dugc phén 1ap tir E. Coli
M: Lamda DNA/Sty | Digest; 1-5: Cac Plasmid c6 chaa gen ECHB1

Phén tich trinh tw gen ECHB1

Pé kiém tra chinh xac xem gen dd gin két véi vector tich dong va tao ra plasmid mang
gen EcHBI chua, chung toi tién hanh giai trinh ty nucleotide cua san pham plasmid nay. Két qua
phan tich trinh ty cho thiy, doan cDNA phan lap duoc I trinh ty ciia gen EcHB1c6 kich thuéc
759bp ma hoa cho 252 amino acid va ma két thic 1a TAA. Két qua giong voi mot sé cong b
trude day (Sonoda va cong su, 2009) (Hinh 4A va 4B). Khi so sénh trinh ty nucleotide gen
EcHB1 phan lap véi trinh tu gen nay trén ngan hang gen (mé sé6 AB458829) bing chwong trinh
Blast, chiing tdi thdy trong s6 759 nucleotide, chi c6 mét nucleotide sai khac & vi tri 112(A va G)
cua doan gen (hinh 4A). Tuy nhién, su sai khac nay khong anh huong dén su sai khéc trong trinh
tu amino acid cua doan gen ndy ma hoa (hinh 4B). P9 twong dong vé trinh ty amino acid giira
hai trinh tu so sanh la 100%.
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O R R R B R R R B A e R S S e >0
* * * * * * * * * *
101>GGCTCCGAATTCGCCCT TATGTGCCCTATCGATTCGGGCCGCTCCTTCGACACGAGCCTTAGTCTCGGTTTAGGCTGTTATGGGGATCCTGAAGATCACG>200
1w e ATGTGCCCTATCGATTCGGGCCGCTCCTTCGACACGAGCCTTAGTCTCGGT TTAGGCTGT TATGGGGATCCTGAAGATCACG>E2
* * * * * * * * * *
201>AGATCAAGATCAAGAAACCGCTCGCGAAGCTCAGTGGTAACTCCACGTGCCTCACGATAGGCTTGCCCGGCGGEGAGGCGTGCGGGCTGGGATCCGCGAG>300
83>AGATCARGATCAAGARACCGCTCGCG CAGTGGTAACTCCACGTGCCTCACGATAGGCTIGCCCGECGGEGAGECGTGCGEECTGGEATCCGCGAG>182
* * * * * * * * * *

301>TGGGGACGAGGTCAGGAACATCCCGAGCAGGTCGGCATCGTCGTTCTCAAACTCAAGCAGTGCGAAGAGGGAGAAGGCGGAGCAAGGAGAGGAAGAAGCG>400
183>TGGGEACGAGETCAGGARCATCCCGAGCAGGTCGGCATCGTCGTICTCARACTCARGCAGT GCGRAGAGGGAGAAGGCGGAGCARGGAGAGGRAGRARGCG>282

* * * * * * * * * *

401 >GTTGAGAGAGGGACGGGCTCGCCGAGGGCGACTATCAATATCGAAGATGAAGATGAGTTCAGCCCCAGGAAGAAGCTCAGGCTTTCTAAAGCACAAAGTT>500
283>GTTGAGRAGAGGGACGGGCTCGCCGAGGGCGACTATCARTATCGARGATGARGATGAGTTCAGCCCCAGGRAGAAGCTCAGGCTTTCTARAGCACRRARGTT >382

* * * * * * * * * *
501>CCATTTTGGAAGAGAGCTTCAAAGCGCACACAACCCTCAACACTAAACAAAAGCACGATTTGGCAAATCGGTTGAATCTCCGGCCACGGCAAGTGGAAGT>600
383>CCATTITGGARGAGAGCTTCARAGCGCACACAACCCTCARCACTARACARRAGCACGATTTGGCAARTCGGTTGRATCTCCGGCCACGGCARGTGGRAGT »482

* * * * * * * * * *

601 >GTGGTTCCAGAATAGGAGAGCCAGGACTAAATTAAAACAAACTGAAGTAGAGTGCGAGATGCTGAAGAAATGCTGCGAAACCCTAAAAGAAGAGAACAGA>T00
483>GTGGTTCCAGRRTAGGAGAGCCAGGACTARATTARRACAR A CTGAAGT AGAGTGCGAGATGCTGAAGRARTGCTGCGARACCCTARRAGRAGAGRACAGA>S5E2

* * Mt * * * * * * *

T01>AGGTTGAAGAAGGAGTTGCAAGAGCTCAAGTCATTGAAGCCAACTGCGTCGGTTTATAGGCAGATTCCTGCAGCTGCTCTCCCTCTATGCCCTTCTTGTG>E00
583>AGGTTGAAGAAGGAGTTGCAAGAGCTCAAGTCATTGAAGCCARCTGCGTCGGTITATAGGCAGATTCCTGCAGCTGCTCTCCCTCTATGCCCTITICTIGIG>882

* * * * * * * * * *
E01>AAAGGATTGCCCATCCAGAATTCCCGTTCTCGACTGAATCTCGACTTTGGCCTGCTCATCCATCAGCCGCTTGTTAARAGGGCGARTTCGACCCAGCTTT>S00
683>ARRGEATTGCCCATCCAGRRTTCCCGTTCTCGACTGARTCTCGACTTTGGCCTGCTCATCCATCAGCCGCTIGTTARA M vr v v v v v v v e i s >759

Hinh 4a. So sanh (alignment) trinh ty nucleotide cua gene
dugc phén lap vai trinh tu da cong bo (Ma so: AB458829)



53 genesidentified:

r Defline Score E 253
r Eucer.F02206.1 (Egmndis_v1_0.02408... 4056 1.8e-113 A R |
1-252
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Hinh 4b. So sanh trinh ty amino acid cua gene EcHB1 phan lap
véi trinh tu amino acid trén ngan hang gen NCBI (Ma s6: BAH20553)

KET LUAN

Gen EcHBL1 tir bach dan Eucalyptus grandis lién quan dén co ché 1am ting chiéu dai soi
go da dugc phan l1ap va tach dong thanh cong. Gen phan lap va c6 kich thudc 759bp ma hoa cho
252 amino acid. Khi so sanh trinh tu gen phan lap duoc vai trinh tu gen trén ngan hang gen cho
thiy khong c6 su sai khac vé trinh tuy amino acid, mic du c6 mét sy sai khac vé trinh tu
nucleotide.

Loi cam on: Cong trinh dwoc thuc hién véi kinh phi cia dé tai ”Nghién ciru tao giong
bach dan lai bién doi gen cho chiéu dai sei go & Viét Nam” thuéc Chwong trinh cong nghé sinh
hoc ndng nghiép va thuy san. Cong trinh duoc thuc hién va hoan thanh vai su tror gilp ter cac
chuyén gia nghién cizu thugc Vién nghién cizu RIKEN- Nhdt Ban.
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SUMMARY

In this study, we cloned and sequenced a full length cDNA encoding EcHBlgene from
Eucalyptus grandis. The ECHBL1 gene is 759bp in length and it encodes a 252 amino acid protein.
Alignment of the isolated sequence and that of the Genebank (AB458829) indicated that one
nucleotide is different between two sequences (A and G in 112 position). However, the
difference in nucleotide sequence does not impact the amino acid sequence. The isolated
plasmids contain EcHB1 gene is a good starting material for further study on gene
transformation of Eucalyptus species.
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