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Tém tat. Laccase thudc nhém enzyme oxi héa nhan dong, xtic tac phan tng oxi héa nhiéu
hop chét hitu co vong thom khac nhau khi ¢6 mét ctia oxy. Laccase duoc tng dung rong rai
trong nhiéu linh vuc khac nhau, ddc biét céng nghiép dét, nhudém va xtt ly 6 nhiém
moi treong. Gen ma hoa laccase 6 ndm F. oxysporum HUIB02 dwoc phan l1ap bang phan tng
khuéch dai PCR véi cdp moi déc hiéu cé kich thude khoang 2 kb. Sau khi duoc tao dong va
giai trinh tw, gen Folac3 c6 chiéu dai 1957 nu gébm 3 doan exon va 2 doan intron ma héa mét
protein c6 chiéu dai 617 aa. Phan tich cdu trac protein Folac3 cho két qua la mot protein
ndi bao khong ¢é trinh tw tin hiéu peptide va cd 7 vi tri glycosyl hoa ki€u N. C4u tric bac 2
Folac3 bao gdm 6 chudi xoan a va 30 phién (B, trong khi ciu tric khong gian Folac3
twong dong cao véi enzyme oxi hda nhan dong o S. cerevisiae. Két qua tao dong thanh cong
gen Folac3 sé cung cap ngudn nguyén liéu di truyén quan trong cho phén tich biéu hién
di chung tai t0 hop ciing nhu ting dung laccase tai to hop sau nay.

Tte khoa: Fusarium oxysporum, laccase, Folac3, tao dong

1  Datvan deé

Laccase hay con goi p-diphenol: dioxygen oxidoreductases (EC 1.10.3.2) thuéc nhém
enzyme oxi hoa da nhan dong xuc tac phan ting khr 4 dién t&r ctia O2 tao thanh nudc, dong thoi
oxi hda cac hop chat hitu co [6]. Laccase oxi hoa da dang cac hgp chdt nhu phenol, polyphenol,
aniline, aryl diamine, methoxy phenol, hydroxyindol, benzenethiol, hén hop kim loai v6 co/hitu
co va nhiéu hgp chat khac [9]. Laccase phan b8 rong rai trong tu nhién va dwoc san xudt ttr thue
vat bac cao, ndm, vi khuan va con trung [10, 16]. Trong sd cac ngudn trén, ndm bao gom nam
dam, ndm tai, ndm sgi 1la nhom sinh vat chinh san xuét laccase [3, 15]. Ngay nay, laccase duoc
tng dung rong rai trong cac linh viec cong nghiép khac nhau nhu khtt lignin trong cong nghiép
gidy, tay mau trong cong nghiép mau, cong nghiép dét soi, san xudt d6 udng va bia, nudc giai
khat, phuc hoi sinh hoc va khtr ddc cac chét 6 nhiém vong thom, san xudt ethanol tir sinh khoi

thuc vat, xit ly nudc thai va tong hop hop chat hoa hoc [6, 7, 14, 15].
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Fusarium oxysporum la ndm ky sinh va gy bénh trén mot s6 loai cay trong nhw ngd, khoai
tay, bong va Arabidopsis [2]. Nhitng nghién cttu trede day cho thdy ndm F. oxysporum co it nhat
6 gen ma hda cac laccase khac nhau va biéu hién trong qua trinh phat trién soi ndm [1, 11].
Bén canh d6, st dung cong cu tin sinh hoc phan tich hé gen cua 12 chung F. oxysporum
khac nhau cho két qua F. oxysporum cé it nhat 16-21 gen oxi héa nhan dong. Trong sd nay, 4 gen
ma hoa protein dap ting duoc tat ca cac ddc tinh ctia laccase [6]. Cac nghién ctru trén cho thdy
F. oxysporum 1a mot nguon nguyén liéu tot d€ san xudt laccase, nhung nghién cttu vé laccase

0 F. oxysporum chua duoc quan tam nhiéu [6].

Trong nghién ctru nay, chung t6i trinh bay mot sd két qua phén lap gen laccase 3 (Folac3)
te chuing ndm F. oxysporum HUIB02, t&r d6 giai trinh ty gen ma hda, xac dinh ddc tinh va so
sanh d6i chiéu véi di liéu ngan hang gen Genbank. Két qua nghién cttu la co s& quan trong cho
cac nghién ctru sau hon biéu hién tai t6 hop di chting nham san xuét lugng 16n enzyme cho cac

tng dung khac nhau.

2 Déi twgng va phuwong phéap

21 Déoitugng

Dai tuong nghién cttu la chung nadm F. oxysporum HUIB02 duoc phan lap tit xac thuce vat
va luu triv tai Vién Cong nghé sinh hoc, Pai hoc Hué€. Chung ndm dwoc nudi cay luu trix trén
moi treong ran chita 1,5 % agar, 20 % dich chiét khoai tay va 1,5 % peptone. Chung vi khuan

Escherichia coli Top10 dugc nuoi cdy trén mdi treong LB ran chira 1,5 % agar.

2.2 Phwong phap

Tach chiét DNA tdng s6 ctia F. oxysporum HUIB02

DNA tong s6 cua chung nam F. oxysporum HUIB02 dwgc tach chiét dwa trén phuong
phap tach chiét DNA tong s0 dung dém cetyltrimethyl ammonium bromide (CTAB) nhu mo ta
cua Sambrook va cs. v6i mot vai diéu chinh nho [12]. Soi ndm duwoc nuodi trong 5 mL mdi treong
dich chiét khoai tay peptone trong 3 ngay & 30 °C va thu hdi bang ly tdm lanh 4 °C trong 5 phut
vdi tdc dd 14.000 vong/phut. Soi ndm duoc riea lai béng nudc cat vo trung dé loai bo hoan toan
moi treong nudi cdy va tai huyén phu trong 500 uL dém CTAB (100 mM Tris-HCl, pH 8; 1,4 M
NaCl; 20 mM EDTA; 2 % CTAB; 0,2 % B-mercaptoethanol). T& bao dwoc phé v bang séng siéu
am o tan s6 60 Hz, khoang ngét quang 6 gidy trong 5 phut bang thiét bi siéu am VC-130 (Sonics,
My¥) két hop 1 65 °C trong 30 phut. Dich chiét t& bao chita DNA tong s8 dugc thu héi bang ly
tam lanh 4 °C trong 5 phut véi toc d6 14.000 vong/phat. DNA tong s6 duoc tach chiét va tinh
sach st dung 500 uL hén hop phenol: chloroform: isopropanol (ty 1& 25:24:1), tron déu béng
vortex va phan tach bang ly tdm lanh 4 °C trong 10 phut véi t8c ¢ 14.000 vong/phut. Khoang
400 pL pha trén duoc chuyén sang 6ng 1,5 mL mdi va DNA tong s6 dugc két tua voi 2 1an thé
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tich ethanol tinh khiét, rtra két tua bang ethanol 70 % va hoa tan trong 50 uL nudc cat vo trung.
DNA tong s6 sau d6 duwgc kiém tra chat luong bang dién di trén gel agarose 0,8 % véi thudc
nhudm RedSafe™ (ABC Scientific, M¥).

Phan lap gen Folac3 tit F. oxysporum HUIB02
bé€ tién hanh khuéch dai gen ma hoa Folac3 tir DNA tong s6 F. oxysporum HUIB02 da

duoc tach chiét, trinh ty moi dac hiéu gen laccase dugc thiét ké dwa trén cac phan tich trude do
vé gen laccase va dit liéu hé gen chung ndm F. oxysporum f. sp. lycopersici 4287
(http://genome.jgi.doe.gov/pages/search-for-genes.jsf?organism=Fusox2) [1, 6]. Trinh tw moi
xudi la 5-ATGGTCGCTCACGATGAAGAAG-3* va trinh tu modéi nguwoc la
5-TTACTCACATAACTCCGCCG-3'. Phan tng khuéch dai chudi polymerase (PCR) dwoc tién
hanh v6i thanh phan phan ting gom 40 ng DNA tdng sd, 10 pmol mo6i xudi, 10 pmol moi ngugc,
1x GoTag® Green Master Mix (Promega, My) trong thé tich phan tGng 25 pL. Chu trinh nhiét
PCR duoc thuc hién & 95 °C trong 10 phut; 30 chu ky véi 95 °C trong 60 giay, 55 °C trong 30
gidy va 72 °C trong 90 giay; kéo dai ¢ 72 °C trong 10 phut. San phdm PCR duoc dién di trén gel
agarose 1 % trong dém TAE (Tris acetic acid EDTA) v6i hiéu dién thé 60 V trong 60 phut st
dung thuéc nhudém RedSafe™.

Tao dong gen Folac3

San pham PCR c6 kich thudce phit hgp dugc phan tach va tinh sach tir gel agarose bang
Kit GeneJET Gel Extraction Kit (Thermo Scientific, My). San pham PCR sau tinh sach duoc
dién di kiém tra trén gel agarose 1 % trudc khi tao dong va giai trinh ty. Khoang 40 ng
san pham PCR sau tinh sach duoc u véi 50 ng pGEM®T-Easy vector (Promega, My) trong
phan tng c6 1xdém gin, 3 don vi T4 DNA ligase & 4 °C qua dém. Hon hop gan duoc bién nap
vao E. coli TOP10 bang phuong phap s6c nhiét [12]. T& bao E. coli TOP10 dwoc nudi cay trén moi
truong LB ran c6 bS sung 50 pg ampicillin (Amp), 5-Bromo-4-Chloro-3-Indolyl -D-
Galactopyranoside (X-gal) va Isopropyl [-D-1-thiogalactopyranoside (IPTG) trong 16 gio
0 37 °C. Thé tai t6 hgp duoc chon loc dwa vao su xuat hién khudn lac ¢ vién mau xanh hodc

mau trang trén dia trong d6 khuan lac mau trang c6 chita vector tai t& hop.
Giai trinh ty gen Folac3

Khuén lac E. coli TOP10 mau trang xuat hién dugc tai kiém tra bang phan tng PCR
khuan lac véi cdp moi dac hiéu gen Folac3 nhue mo ta ¢ trén. Cac khuan lac cho két qua
san pham PCR ddc trung dwoc nudi cdy trong 5 mL moi treong LB qua dém o 37 °C. T€ bao
E. coli TOP10 duoc thu nhan bang ly tam lanh 6 4 °C véi tdc do 5.000 vong/phtt trong 5 pht.
DNA plasmid dwoc tach chiét st dung Kit GeneJET Plasmid Miniprep (Thermoscientific, My)
theo hudng dan ctia nha san xuit. Sy hién dién gen Folac3 trong thé tai t0 hop vodi vector
pGEMP®T-Easy duoc kiém tra bang phan tng PCR st dung cdp moi ddc hiéu va cat bang
enzyme cit gidi han EcoRI (Thermoscientific, M¥). Sau khi xac dinh chinh xac, gen Folac3 duoc
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tién hanh giai trinh  tw nucleotide (nu) bang cip mdi T7  promoter:
5- TAATACGACTCACTATAGGG-3’ va SP6Long: 5'- ATTTAGGTGACACTATAGAATAC -3’
(Firstbase, Malaysia).

Phan tich trinh tw gen Folac3

Trinh ty nucleotide gen Folac3 dwoc so sanh va d6i véi chi€u voi trinh tw gen laccase
twong ung F. oxysporum f. sp. lycopersici 4287 st dung phan mém Clustal Omega
(https://www .ebi.ac.uk/Tools/msa/clustalo/), trinh ti doan ma hda exon va khong ma hoéa dwoc
x4c dinh dua trén trinh tu khudn mau gen laccase ctia F. oxysporum f. sp. lycopersici 4287.
Trinh ty suy dién amino acid ctia gen Folac3 dugc thu nhan bang cong cu protein translate tool
(https://web.expasy.org/translate/). Trinh tw doan tin hiéu peptide dwoc xdc dinh bang
phan mém SignalP 4.1 [8]. Céc vi tri amino aicd tham gia qua trinh glysosyl hdéa ¢ giai doan
hoan thién sau dich ma duoc xac dinh theo nhw mo ta ctia Gavel va cs. [4]. Cudi cung, cau truc
khong gian 3D ctia protein ma héa bdi Folac3 dwoc du doan bang phan mém Protein
Homology/analogy Recognition Engine V 2.0 [5].

3  Két qua va thao luin

3.1 Tach chiét DNA tong s6

D& tao ngudn nguyén liétu DNA khuon mau khuéch dai gen Folac3, sinh khdi
F. oxysporum HUIB02 sau 3 ngay nudi cady dugc thu hoi va tach chiét DNA tong s6. Két qua
dién di DNA tdng s6 trinh bay ¢ Hinh 1 cho thdy c¢6 mét band DNA véi kich thude 16n hon
10 kb v6i ham lwong khoang 400 ng/uL trén gel agarose. DNA tdng sO it bi dut gay va da
chat luong cho nghién ctru tiép theo.

kb

Hinh 1. Hinh anh dién di DNA tong s6 téch chiét ti F. oxysporum HUIB02
Dudng M biéu dién kich thang thieéc phan tir 1 kb chudn (Bioland Scientific, My);
duong DNA biéu dién DNA téng s6 ctia F. oxysporum HUIB02
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kb M Folac3

Hinh 2. Hinh anh dién di san phdm khuéch dai PCR béng cap moi dac hiéu cho gen Folac3
Duwong M biéu dién kich thang thieéc phan tir chudn 100 bp (Biorad, Mj);
duwong DNA biéu dién DNA téng so ciia F. oxysporum HUIB02

3.2 Khuéch dai gen Folac3

Dé khuéch dai gen Folac3 tir chung F. oxysporum HUIB02, chung t6i da tién hanh thiét k&
cdp primer dac hiéu dwa trén trinh tw nucleotide gen Folac3 F. oxysporum £. sp. lycopersici 4287.
Két qua phan tng PCR cho thdy cé san pham khuéch dai vé6i kich thudc khoang 2 kb
tuong duong kich thuwdc gen Folac3 ctia F. oxysporum f. sp. lycopersici 4287 la 1957 bp. Do dé¢,
san pham PCR duoc phan tach va tinh sach tir gel agarose 1 % tao ngudn nguyén liéu cho budc
tao dong va giai trinh ty gen.

3.3 Tao dong gen Folac3

San phdm PCR gen Folac3 sau tinh sach dwoc gén vao vector pGEM®T-Easy va bién
nap vao E. coli TOP10. S6 khuan lac xuat hién trén dia LB c6 b6 sung Amp, IPTG va X-gal
khoang 50 khuan lac don, trong d6 30 khuan lac mau trang. Vector pGEM®T-Easy c6 dic diém
vi tri gan san pham PCR nam gifta gen B-galactosidase. Do d6, san pham PCR gan thanh cong
vao vector sé lam gian doan trinh tw gen p-galactosidase dan dén E. coli TOP10 khéng san xuat
duoc enzyme p-galactosidase d€ chuyén hoa co chat X-gal. Trong khi d6, vector pPGEM®T-Easy
tw dong vong gitp E. coli TOP10 san xuat enzyme p-galactosidase thily phan X-gal va tao thanh
san pham c6 mau xanh 14 cay khi duwoc cam tng IPTG. Nho ddc diém nay ma cac khuan lac
mau trang thuong chira vector pPGEM®T-Easy tai t& hop trong khi khuan lac mau xanh chi chtta

pGEM®T-Easy tue dong vong.
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kb

Hinh 3. Hinh anh dién di gel agarose 1 % vector tai to hop pGEM®T-Folac3
Dudng M biéu dién kich thang thieéc phan tir 1 kb chudn (Bioland Scientific, Mj);
duwong 1 biéu dién vector tdi t6 hgp pGEM®T-Folac3 tich chiét tir E. coli TOP10;
dwong 2 biéu dién sdn phim PCR gen Folac3 trén DNA khudn mdu la vector tdi t6 hop pGEM®T-Folac3;
dwong 3 biéu dién san phdm phdn 1eng cit vector tdi t6'hop pGEM®T-Folac3 bing enzyme EcoRI.

Bay khuan lac mau trang xuat hién trén dia duoc chiing ti kiém tra bang phan ting PCR
khuan lac v6i cdp mdi ddc hiéu Folac3 va dién di kiém tra trén gel agarose 1 %. Chung toi da
chon dwgc khuén lac c6 xuat hién bang san pham PCR vo6i kich thudc khoang 2 kb (dix liéu
khong trinh bay). Sau d6, khuan lac E. coli TOP10 chtra vector tai to hop duoc nudi cay va tach
chiét DNA plasmid. Két qua trinh bay ¢ Hinh 3 cho thay vector tai t6 hop ¢ dang dong vong c6
kich thudc chinh khoang 5-6 kb, bén canh d6 c6 band véi kich thudc khac nhu 3 kb. Sw sai khac
nay c6 thé do plasmid & cac trang thai siéu xoan khac nhau dan dén t8c d dich chuyén trén gel
khac nhau. Phan tng khuéch dai PCR véi cép moi Folac3 sit dung DNA vector téi t6 hop lam
khudén mau cho bang DNA véi kich thwdc xap xi 2 kb. Bén canh d6, cit vector tai t& hop bang
enzyme cat han ché EcoRI cho ra 2 bang DNA, trong d6 1 bang c6 kich thudc 3 kb twong tng
voi kich thude vector pGEM®T-Easy va bang cd kich thudc 2 kb tuong ttng gen Folac3. Do vec-
tor pPGEM®T-Easy ¢ 2 vi tri nhan biét ctia enzyme cit han ché& EcoRI ndm & 2 dau cta doan
cheén, vi vay khi st dung EcoRI d& cat vector tai t6 hop ludn cho két qua it nhat 2 bang DNA
trong dé c6 1 bang c6 kich thwde khoang 3 kb. Cac két qua trén chirng minh gen Folac3 da dwoc
tao dong thanh cong vao vector pPGEM®T-Easy.
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3.4  Gidi trinh tu va phan tich dac tinh gen Folac3

Vector tai t6 hgp pGEM®T-Folac3 sau tinh sach duoc st dung lam khuén mau dé giai
trinh tw nu gen Folac3 va duoc trinh bay ¢ Hinh 4. Két qua cho thay gen Folac3 cua chung tdi c6
chiéu dai 1957 nu béang kich thuéc khuén mau gen lac3 ctia chiing F. oxysporum f. sp. lycopersici
4287. Trinh ty hoan chinh gen Folac3 duwgc dang ky trén ngan hang gen Genbank véi ma s6
KY825238.1. So sanh twong dong véi cong cu blast trén ngan hang gen Genbank cho thay Folac3
twong dong 99 % voi gen lac3 cua chung F. oxysporum £. sp. lycopersici 4287. Hai gen c6 tong s6
17 nu khac nhau ¢ cac vi tri 123, 446, 453, 602, 617, 630, 806, 930, 994, 998, 1071, 1170, 1232, 1316,
1617, 1847, 1886. Gen Folac3 c6 hai vung intron véi chiéu dai intron thit nhat 1a 47 nu va intron
thtt hai la 56 nu.

Gen Folac3 ma hoéa protein c6 chiéu dai 617 amino acid (aa), twong dong 98 % va c6 10
amino acid sai khac so gen lac3 ctia chung F. oxysporum f. sp. lycopersici 4287 (Hinh 5). Phan tich
tim kiém tin hiéu peptide trén Folac3 cho thdy khong c6 tin hiéu peptide ton tai [8], diéu nay
cho thdy nhiéu kha nang Folac3 ma hda enzyme laccase ndi bao cta F. oxysporum. Phan tich kha
nang glycosyl hda kiéu N cho thay trinh tu Folac3 ¢6 7 vi tri Asn-Xaa-Ser/Thr la nhitng vi tri c6

kha nang lién két voi cac gdc carbohydrate [4].

ATGGTCGCTCACGATGAAGRAAGCCGATGCCTTGCTTGAGGAGTTTGAACTGCGAGAGGAGGTCAAGGTCC
GAGATGATCGAACCCCGCCTTCAGTGTGTCGCACGTGCGGTTGGAGATGGATAACAGCTCTTATCGTGGT
CGCACTACTATCGGCAATCGGGGTCGTAGTGGTATTGCATGGTCCGTTAAGCAACCAGTTGAGCGATGAT
GCTACCAGTCATCTTGGGTACCGACTCCATCCTCAGAGTCATGCATCACGTCCCCCAACAACACAATCTT
TCAACTGGACTATTACAGCTGGGACCAGATCACCAGATGGAGT TGAGARAAGAGTGTACCT TGTCAACAR
TAAGGTCCTCGTCAAGTATGGTGCATACACTCACTGACT TTCGCAGEUNErNegaler.Neler.Nelololoh{ol-V (o8
AGGCCCGGTCTGGTGACCGACTTGTAATTCATATTCACAATGGCGTTCAAGATGAAGGTGTATCTCTTCA
TTGGCACGGCCTGCGCATGAAAGACCAGAACAGTGTGGACGGTGCTGTTGGGTTTACACAATGTCCTATC
GCTCCCGGTAGAAGTTTCACGTACAACTTCACCATTGGCGCTGAAGAACATGGGACCTTCTGGTGGCATC
CCCATTCCGATGTTCAACGTGCCGACGGCCTATGGGGAGGTCTGATCGTACACTCACCAGATGAGATTGA
TTTGCAACGTGAAGAATACTTACTCATGGTCGGCGACTGGTTTCACCAGAATCAAACGGAAGTACTACGC
TGGTATGCTGATGCGAGTAGTCGAGGGAATGAACCCGTCCCAGATTCATTGTTGGTCAATGGTCAGGGAC
GCTTCAACTGCTCCATGGCTGTTCCTGCGAGACCAGTTGCTTGCTCTCAGGTCCAGTTTAGTGACCTCAA
GCCCCTCATGATGTCTAGGAGCCAGAAGAAGGCCAGACTTAGAGTTGTCAACACAGGCTCCGTCGCAGGT
CTTTCCCTAAGAGCTGGTGGAGCAATCATTCGACCAGTTCGCGTGGATGGAGGCTTCGCTGTCARAGCTG
ARGCTACTGAAACAGTTGGTAATCTCTATCCTGGTGAGAGAGTTGACCTCGAGGTTGAGTGGARGGGGAA
CCACGCGGGAGACCATCGGCTGACCGT TTATCTTGATGACG A SIS NI S BRI YU HReTent
T e N XTI NOEEONe » * A CTTTGGCTATCCCARCCCAGCACTTAACCCAACCCARAG
CTTCCCAATGTTCAGCTCAAGCACARAGGAATCATCCAATGAACCTGTTCCTCAGCCTTTGGAACAAGAT
GAGATCCAAGTCCTTGACTCGCATAATCTCAAAGCCGCAACGAAGGTATCGGACCTCCCAGCARAGGCAG
ARCAGACTATCCTGCTTTACGCTAAGGTTGAGAAGCTGGCGCACATGGACTATGCACCAGTCGGATTCAT
CAATCATACATCCTGGACGCCACAAACTCCACCTTTACTGGCTCARAACCGGACTTCATGGGACGAGAAC
CAACTCATCCCATTTATCGGGATATCAGACAGCAAACCGAAGAGAGTCGACATCGTCATCAACAACCTGG
ATGATGGCGCGCATCCGTTTCATCTTCATGGACATTCATTCTACGTTCTATCATCATACCGAAATCCAGG
TCGTGGGAGCTGGGGCAGT TATAATCCGTACACAGACGAGGCGCCACCGAACGGCTTGAATCTTGAGTTT
CCGGTGCGAAGGGATACTGTGAGTGTACCACGGCGCGGTCATGTCGTGTTGGCGTTGGTGGCTGATAACT
CGGGAATATGGGCGTTGCATTGCCACACGCTTGTTCACATGGCGCGGGGTATGGCGATGGGGT TACGTGT
TGGCGATATCGAGGATCCAGAGCATGTAGGCTCGGTAGATGTGCGGGCGGCGGAGTTATGTGAGTAA

Hinh 4. Trinh ti nucleotide gen Folac3 phan lap tir chung F. oxysporum HUIB02
Trinh tw viing khong ma héa intron duwgc chil thich bang chit mau tring trén nén den.
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HUTIBOZ MVAHDEEADALLEEFELREEVKVRDDRTPPSVCRTCGWRIMTAL IVVALLSATGVVVVLH 60
4287 MVAHDEEADALLEEFELREEVKVRDDRTPPSVCRTCGWRUTATL IVVALLSATGVVVVLH 60
HUIBOZ GPLSNQLSDDATSHLGYRLHPQSHASRPPTTQSHNWIITAGTRS PDGVEKRVY LVNNEFP 120
42387 GPLSNQLSDDATSHLGYRLHPQSHASRPPTTQSFNWT ITAGTRS PDGVEKRVY LVNNEFP 120
HUTIBOZ GPLTEARSGDRLVTHIHNGVQDEGVSTLHWHGLRMKDONSVDGAVGFTQCPTAPGRSFTYN] 180
4287 GPLIEARSGDRLVIHYHNGVQDEGVSLHWHGLRMKDQNSVDGAVGFTQCPTAPGRSFTYN 180
HUIBOZ [FTIGAEEHGT FWWH[§HSDVQRADGLWGGLIVHSPDE IDLQREEY LLMVGDWFHNQTEVL 240
4287 FTIGAEEHGT FWWHEHSDVQRADGLWGGLIVHSPDE IDLQREE Y LLMVGDWFHQNQTEVL 240
HUIBOZ RWYADAS SRGNEPVPDSLLVNGQCRENCSMAVPARPVACSQVQFSDLKPLMMSREOKKAR 300
4287 RWYADAS SRGNEPVPDSLLVNGQGRFNCSMAVEPARPVACSQVQFSDLKPLMMSREQOKKAR 300
HUIBOZ LEVVNTGSVAGLSLEAGGAI IRPVRVDGGFAVKAEATETVGNLY PGERVDLEVEWKGNHE 360
4287 LRVVNTGSVAGLSLRYGGAI IRPVRVDGGFAVKAEATETVGILY PGERVDLEVEWKGNHA 360
HUIBOZ GDHRLTVYLDDENFGYENPAINPTQS FPMFSSSTKES SNEPVPOUELEQDE IQVLDSHNLE 420
4287 GDHRLIVYLDDENFGYENPALNPTQSFPMEFSSSTKES SNEPVPOMLEQDEIQVLDSHNLK 420
HUIB0Z AATKVSDLPAKAEQTILLYAKVEKLAHMDYAPVGFINHTSWT PQTPPLLACNRTISWDENG 480
4287 ANTKVSDLPAKAEQTILLYAKVEKLAHMDYAPVGFINHT SWTPQTPPLLAQNRT SWDENQ 480
HUIBOZ LIPFIGISDSKPKRVDIVINNLDDGAHPFHLHGHSFYVLSSYRNPGRGSWGSYNEYTDER 540
4287 LIPFIGISDSKPKRVDIVINNLDDGAHPFHLHGHSFYVLSSYRNPGRGSWGSYNEYTDER 540
HUIBOZ PPNGLNLEFPVRRDTVSVPRRGHVVLALVADNEGIWALHCHRLVEMARGMAMGIEVGDIE 600
4287 PPNGLNLEFPVRRDTVSVPRRGHVVLALVADNPGIWALHCHYLVEMARGMAMGLVGDIE 600
HUIBOZ DPEHVGSVDVERAAELCE 617

4287 DPEHVGSVDVRAAELCE 617

Hinh 5. So sénh trinh amino acid suy dién gen Folac3 ctia chting F. oxysporum HUIB02
va chuang F. oxysporum f. sp. lycopersici 4287
Céc vi tri amino acid sai khdc dwoc biéu dién bang chit mau tring trén nén den. Cdc vj tri glycosyl héa kiéu N duwoc
dong trong khung chir nhit.

Hinh 6. M6 hinh c&u trtic khéng gian 3 chiéu Folac3 F. oxysporum HUIB02
M0 hinh cdu triic khong gian Folac3 dwgc xdy dung duwa trén mé hinh cdu triic ciia enzyme oxi héa nhin dong Fet3p
ctia Saccharomyces cerevisiae. Cu triic phién B dwoc trinh bay bang hinh mili tén dang ldt mong; cdu triic cugn
xodn a duwgc trinh bay bang hinh 14t méng dang cudn.
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Két qua sit dung phan mém phén tich cau trac protein twong ddng va nhan dién cac
vung chitc ndng cho thdy Folac3 c6 ciu trac twong tw enzyme oxi hdéa nhan dong Fet3p o
Saccharomyces cerevisiae voi dd tin cay 100 % [13]. Dua trén cdu tric khong gian cua protein
Fet3p & Saccharomyces cerevisiae (ma s PDB 1ZPU) cdu trtic khong gian cua Folac3 da duwoc xay
dung va trinh bay ¢ Hinh 6. Két qua cho thay cau tric bac 2 dy doan cta Folac3 ¢6 6 vi tri gap

cudn xoan « va 30 vi tri gdp cudn phién f.

4 Kétluan

Chung t6i da phan 1ap gen Folac3 ma hoa laccase tir DNA tdng s cua ching ndm
F. oxysporum HUIB02 bang cip primer dac hiéu. Folac3 c6 chiéu dai 1957 nu véi 3 vliing exon
va 2 vlung intron. Trinh tw amino acid suy dién c6 chiéu dai 617 aa. D6 twong dong trinh tu
nucleotide va amino acid Folac3 Tan lwot 14 99 % va 98 % khi so sanh véi trinh ti nucleotide
va amino acid ctia gen laccase tir chung F. oxysporum f. sp. lycopersici 4287. Két qua phan tich
d3c tinh protein bidng cac phan mém tinh sinh hoc cho th&y Folac3 khong c6 trinh tw tin hiéu
peptide va c¢6 7 vi tri glycosyl héa kiéu N. Do d6, Folac3 ¢6 thé la enzyme noi bao &
F. oxysporum. Folac3 dwoc du doan c6 ciu trac va chiic nang twong tw enzyme oxi hda

nhéan dong cuia Saccharomyces cerevisiae.

Loi cdm on: Nghién cttu nay duoc tai tro tir Pai hoc Hué qua dé tai khoa hoc va cong
nghé cdp co so (ma s6 DHH 2018-15-09).
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CLONING AND SEQUENCING LACCASE 3 (Folac3)
FROM FUSARIUM OXYSPORUM

Dang Thi Thanh Ha?, Le Kim Tuan?, Dinh Thi Kim Thien?, Pham Thi Ngoc Lans3,
Hoang Tan Quang?, Tran Thuy Lan?, Nguyen Duc Huy?*
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3Hue University of Sciences, Hue University, 77 Nguyen Hue, Hue, Vietham

Abstract. Laccases belong to the multi-copper oxidases family and catalyze the oxidation of
a wide range of aromatic compounds in the presence of oxygen. Laccases have been widely
used in various industries, especially in textiles and dyes industries, and the treatment of
environmental pollutants. Laccase encoding gene from ascomycete fungus F. oxysporum
HUIBO02 was isolated through the PCR amplification using specific primers, resulting in a
PCR product of 2 kb. The PCR product was cloned and sequenced. The result indicated
Folac3 had a length of 1957 nu which comprised of 3 exons and 2 introns as well as encoded
for a 617 aa protein. The primary analysis of the protein structure showed that Folac3 was
an intracellular protein without a signal peptide sequence with 7 positions for N-
glycosylation. The secondary structure analysis revealed that Folac3 had 6 a helices and 30
sheets, while three dimension structure analysis showed that Folac3 was highly identical
with a multi copper oxidase from S. cerevisize. Our results would provide an important
genetic source for further study on the heterologous expression as well as the application of
recombinant laccase.

Keywords: Fusarium oxysporum, laccase, Folac3, cloning



