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PHAN LAP PHOMOPSIS SP. N 7.2 SINH TONG HOP LACCASE
NGUYEN THI PHUONG MAI, LE QUANG HOA, TO KIM ANH

1. PAT VAN PE

Laccase (EC 1.10.3.2, benzenediol: oxygen oxidoreductase) 1a mot polyphenol oxidase cé
chira nhiéu nguyén tir df")ng trong trung tam hoat dong. Vén 1a mot glycoprotein, enzym nay xuc
tdc sy oxy hoa cdc ortho va paradiphenol, aminophenol, polyphenol, polyamin, lignin va cac aryl
diamin cling nhu mat s6 cdc ion vo co. Mot dic diém nbi bat khéc cia laccase 1a sy oxy hoa cac
co chét chi kem theo su khtr oxy thanh nudc, khac voi cac peroxidase can toi su c¢6 mat cla cac
cofactor (nhu H,0,). Mét khdc, tuy thé oxy héa khir cta laccase 1a nho hon so véi cac hop chat
khong chira nhém phenol, do vay né khong c6 kha ning oxy héa truc tiép cac hop chét nay,
nhung bang cdch sir dung cdc phan tir nhé c6 kha ning déng vai trd nhu Ia chit van chuyén
electron trung gian, laccase c6 kha nang oxy héa duoc nhiéu ciu tric khéng chia nhém phenol.
Chinh nh¢ cédc déc tinh néu trén ma laccase c6 nhiéu mg dung trong céc linh vyc doi song, kinh
té x@ hoi nhu trong cong nghiép thuc pham cOng nghi¢p gidy, nganh may mac, xt 1i moi trudng
va gan day la trong san xuat ethanol sinh hoc tir phu pham nong nghlep nhu da trinh bay & trén.
Do khé nang oxy héa céc hop chit polyphenol, laccase lién quan t&i rat nhiéu qué trinh sinh héa.
Trong moi truong, laccase déng vai tro quan trong trong viéc phan huy lignin va axit humic hoac
tong hop céc hop chit humic méi, va vi thé ¢6 vai trd quan trong trong vong tudn hoan cacbon
cling nhu qué trinh khit doc moi truong nhu oxy hda cic chat mau, thuoc nhudm, céc chat
thom... Laccase dugc ung dung rong rdi trong cong nghié¢p bao gom tay trang glay, tay mau clua
thudc nhudm vai va loai bd hop chit phenol trong ruou, khir doc mdi trudng do nhiém hop chét
hydrocacbon thom. Céc laccase lién quan t6i kha nang khur lignin 1a cdc laccase ngoai bao dugc
g dung trong phan huy cdc phé thai néng nghiép giau lignin, tao lién két ngang trong céc vat
lidu ngudn gdc lignin, khir doc cho dich thuy phan lignocellulose trong san xuét ethanol. Ngoai
ra laccase con dugc sir dung trong 6n dinh san pham bia, vang, nudc udng, trong phat trién té
bao nhién li¢u [4, 10].

V& mat phéan bd, laccase da dugc tim théy & nhiéu loai vi sinh vat. O vi khuén, hoat tinh
laccase cling da duoc tim théy trong mot s6 it truong hop. Tuy nhién, tit ca cdc laccase hay
protein twong tu laccase dugc tim thy & vi khuétn déu 12 ndm trong ndi bao hay vung ngoai vi té
bao chét (perlplasm) khdc voi cdc laccase 6 niam mdc va thuc vat bac cao déu dugc tiét ra moi
truong bén ngoai. O ndm mdc, enzym nay da duogc tinh sach va déc tinh héa tr hang chuc loai
khac nhau. Céc gen ma héa cho nhiéu laccase ciing di duoc tach dong va xdc dinh trinh tu, gidp
cho viéc phén 13p cdc gen ma hoa cic laccase moi tro nén dé dang hon. Cung can nhin manh
rang do kha nang song ky sinh trén gd ma cic loai nim muc thuong 1a nguon gen dé phan 1ap
cdc gen ma hoda laccase. Mot s6 nam dién hinh c6 kha nang tong hop laccase nhu nam moc
Trametes versicolor, Pleurotus ostreatus, Botrytis cinerea [3], Coprinus cinereus hay céc nim
16n nhu Pycnoporus cznnabarmus Cac laccase nam mdc cling dong vai tro quan trong trong cdc
qud trinh sinh 1i bao gdm qua trinh khir doc cho té bao, qud trinh nhiém ndm mdc cua thyc vat

[5].
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Trong qué trinh phan 1ap cdc ching ndm mdc c6 hoat tinh laccase bén nhiét cho muc tiéu
xir 1f lignin trong ba thai néng nghiép, chung N 7.2 phén 13p dwoc cho hoat tinh laccase kha bén
nhiét. Trong bai bdo nay, chiing t6i trinh bay két qua phan 14p laccase tir N 7.2 va kha nang thu
nhén laccase tir chung phan lap.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vit liéu phan lap

Céc mau dung cho phéan 13p la mau bun thai cua co s6 nhudém, bun thai cua nha may glay
va cdc mau rom ra muc. 56 ching nam mdc duoc phan lap tir cdc miu, dugc sang loc va kiém
tra hoat tinh laccase, lya chon chung va dinh tén.

Chung Trametes multicolor dugc ding 1am chung chuan sinh laccase dé kiém chimng hoat
tinh laccase cua cdc chung phan 14p.

2.2. Phan lap cic chiing nAm méc sinh téng hop laccase

Céc ching ndm méc sau khi da duoc phan 1ap trén mdi truong MEA (dich chiét malt 20 g/l
chloramphenicol 100 mg/l, agar 20 g/l) (MT1), duoc cay chim diém trén cdc moi truong chira
chat chi thi: méi truong MEA c6 bd sung 0,5% axit tanic (MT2) [9], méi truong khodng rén
(Glucose 10 g, Asparagine 3 g, MgS0,.7H,0 0,5 g, CaCl, 0,1 g, K,HPO, 0,6 g, KH,PO, 0,5 g,
NaMo0,.2H,0 0,02 mg, ZnCl, 2,5 mg, CuSO4.5H,;0 0,4 mg, MnCl,.H,0 0,09 mg, H;BO; 0,07
mg, FeCl; 1 mg, thiamine 0,1mg, chloramphenicol 100mg, tween 80 0,05%, Vetraryl alchohol
0,2 mM) bd sung 0,04% RBBR (MT3) [7, 9] nudi ¢ 30°C trong 5 - 10 ngay. Nhirng chung cho
khuan lac ¢ cdc vong oxy héa: mau ndu ddm xung quanh trén MT2 hodc nhat/mat mau moi
truong trén MT3 dugc chon dé kiém tra hoat tinh laccase.

2.3. Nudi céy vi sinh vat

Céc chung nam mdc duge hoat hod trén mdi truong MEA 10ng (bo sung glucose 10 g/l) ¢
nhiét do 30°C, trén mdy lic 200 vong/phiit trong 24 - 36 gid, nudi kiém tra kha nang tong hop
laccase trén mdi truong MT4 [3, 8] (glucose: 10/1, malt extrac: 0,5 g/l, cao nam men: 1 g/,
(NH4),SOq: 5,5 g/, pepton: 5 g/l, Mg.SO,.7H,0: 0,6g/1, asparagine: 3g/l, CuSO4.5H,0: 0,4mg/l,
KH,PO,4: 0,5 g/l, NaM00O,.2H,0: 0,02 mg/l, ZnCl,: 2,5 mg/l, MnCl,.H,O: 0,09 mg/l, H;BO;:
0,07 mg/l, FeCl;:1 mg/l, thiamine:0,1 mg/l, chloramphenicol: 100 mg/l, tween 80: 0,05%,
vetraryl alchohol: 0,2 mM) & nhiét d¢ 37°C, trén mdy lic 200 vong/phiit trong 4 - 10 ngay. Dinh
ki ldy mau xéc dinh sinh khdi va hoat tinh enzyme.

2.4. Xac dinh hoat tinh laccase [1]

Dung dich phan mg enzyme gdm: 2,2 ml dém phosphat 0,IM pH 6,5; 0.3 ml dung dich
syringaldazine 0,216 mM trong methanol, 0,5 ml dung dich enzim. Trn déu hon hop phan tng
va do d¢ tang cua do hap thy tai 530nm cia hdn hgp phan ting so sanh véi mau kiém ching sau
mdi phiit phan ng. Phan ting kiém chung st dung nude khi ion thay cho enzim.

Mot don vi hoat d6 laccase 1a lwong enzim trong mot phiit tai pH 6,5, 30°C chuyén héa
dugc 1 umol syringaldazine (¢ = 65 mM ™' cm™).

2.5. Tach chiét DNA tong sé [2]
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Cho 0,4 g bot sinh khdi ndm mdc (thu nhén tir canh trudng nAm méc sau 5 ngdy nudi ciy
nghién trong nito 16ng) vao dng eppendorf 2ml, bé sung 1,6 ml dung dich dém chiét: 100 mM
Tris-HCI pH 8,5; 20 mM EDTA (pH 8.,5); 2% CTAB; 1,5 M NaCl; 2% PVP-40; 10 mM
NaHSOs; 1% 2-mercaptoethanol. U hén hop ¢ nhiét d¢ 65°C trong 15 phit, ly tim 10000
vong/phat. Hat 800 pl dich ndi cho vao (3ng eppendorf 2 ml chira 800 pl hon hop CIAA. Tron
déu va ly tim 10000 vong trong 5 phut. Hit 350 ul dich ndi cho vao éng eppendorf chira 700 pl
isopropanol, déo tron déu va ly tam 10000 vong trong 15 phuit. D6 dich noi va rira két taa bang
1000 pul ethanol 70%. Hoa tan DNA trong 50 pl dung dich dém TE 1X. Giit DNA ¢ -20°C.

2.6. Phan ing PCR [6]

Thanh phan phan tng PCR bao gdm: 5 pl dém ( 20 mM Tris-HCI; 20 mM KCI; 5 mM
(NH,),SO;; 1,5 mM MgCl,, pH 8,3), 4 ul ANTP, 2 ul mdi mdi loai, 2 pl Tag DNA polymease
(Fermentas), 2 pl khuén DNA. Chu trinh nhiét bao gdm: 94°C trong 3 phdt, nhan gen trong 27
chu trinh: 94°C trong 30 gidy, 58°C trong 30 gidy, va 72°C trong 30 gidy. Budc cudi cliing: kéo
dai chudi ¢ 72°C trong 5 phiit. San pham PCR thiét ké c6 kich thudc 500 bp. Kiém tra san phim
bang dién di trén 1% gel agarose.

2.7. Giai trinh tw vung ITS

San phém PCR dugc tinh sach qua cdt PureLink™ PCR Purification Kit (Invitrogen).
Kiém tra d¢ sach cua san phém PCR trén gel agarose va gui giai trinh ty. Trinh ty thu dugc duoc
so sanh véi cac trinh ty ITS trén ngan hang gen (http://www.ncbi.nlm.nih.gov/blast/), qua do,
dinh tén nAm méc.

3.KET QUA VA THAO LUAN
3.1. Phan lap nim méc téng hop laccase

Tir cdc mau mdi trudng, phan lap va thu duoc 56 ching ndm mdc, trong d6, 24 ching tir
mau rom, 14 chung tir mau buin thai nhuém va 18 chung tir mau dong thai nha mdy giéy. Céc
chung sinh laccase sau d6 dwoc sang loc trén moi trudng MEA c6 bd sung cic chit chi thi dé
nhén biét ching duong tinh laccase.

Trén moi truong MT2 c6 bd sung 0,5% axit tanic- dwoc xem 12 chat cam mg sy phién ma
ctia laccase- trong s6 56 chung phan 1ap, 12 chung c6 vong oxy héa axit tanic, 1am méi truong
¢6 mau nau ddm ¢ xung quanh khuén lac (hinh 3.1a), bao gém 4 chung thu dugc tir mau rom, 3
chiing tir biin thai co s& nhudm, 05 ching tir dong thai nha may gidy.

Song song, 56 chung cling dugc thu hoat tinh trén moi truong MT3 chua RBBR-dugc xem
1a chét chi thi trong phan 1ap cdc chung c6 hé enzyme phéan huy hop chat mach vong. Két qua
cho thdy, tir 56 ching nAm méc, thu dugc 5 ching c¢6 hoat tinh phan giai RBBR, 1am nhat mau
mdi truong chira RBBR (hinh 3.1b).

16 ching duong tinh thu dugc trén cac moi truong chon loc dugc nudi trén mdi truong
MT4 va kiém tra dinh tinh hoat tinh laccase véi co chat dic hiéu 1a syringaldazine. Cac chuing c6
hoat tinh laccase la nhitng chung cé canh truong tao mau héng khi cho phan Ung voéi
Syringaldazine (hinh 3.1c). Két qua sang loc cdc chung sinh ndm mdc laccase dugc dua ra trong
bang 3.1.
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Hinh 3.1. Vong oxy héa co chét chi thi tanic (a), RBBR (b) v phan Gng dinh tinh cta laccase
véi syringaldazine (c. A-duong tinh, c.B- 4m tinh)

Badng 3.1. Két qua sang loc hoat tinh laccase trén mdi trudong chira cac chét chi thi

Ching | RBBR | A.Tanic | """ | Ching | RBBR | A.Tanic | Y&

aldazine aldazine
Rs; + ++ + N7, - + -
Ry - + - Ny + + -
R, - + - N - - -
Rs, - + - GVD; - + -
R, + - - GVb, - + -
Ry, + - - GVD,, - + -
N7, + ++ ++ GVD;, - + -
N; + - - GVD;s - ++ -

Sang loc céc chung trén méi truong chira chét chi thi cho phép thu nhan tap mot hop ching
¢6 kha nang tong hop hé enzyme phan hiy céc hop chat mach vong, bao gdm 16 chiing c6 hoat
tinh véi cacchat chi thi trén moi truong chon loc. Tuy nhién, chi c¢é canh truong cua hai ching
phan tng véi synlingadazin sau 4 - 10 ngay nudi cay. Do co chat synlingadazin dugc xem 1a co
chat dic hiéu cua laccase, do vdy, chi ¢6 2 ching duong tinh véi synlingadazin duoc xem 12 c6
kha ning téng hop laccase 1a N7.2 (phan 14p tir dong thai dét nhuém) va R5.3 (phén lap tir mau
rom).

Dé danh gid kha nang sinh laccase, hai chung N 7.2 va R 5.3 duoc nu6i trén mdi truong
MT4 6 30°C, pH 5, lac 200 v/p trong thoi gian 8 ngay. Hoat do enzym cta hai canh truong dugc
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danh gid dinh ki. Két qua cho thay hai chung nghién ctru tich lily enzym cao nhat sau 8 ngly
nudi ciy, twong tng 1a 84,76 Ul/ml va 4,85 Ul/ml. Hoat tinh enzim cua chung N. 7.2. rat bén
v6i thoi gian, canh truong cia N 7.2 van glu duoc hoat tinh laccase sau 4 théng gilt & 4°C. Day
12 mét trong cdc dic tinh quy ctia mot enzim, vi thé ching N 7.2 dugc chon dé nghién ciru tiép.

3.2 Pinh tén ching nim méc N 7.2

Chung N 7.2 dugc nudi trén hai mdi truong MEA va PDA trong 5 ngay. Khudn lac chung
N 7.2 ¢6 dang cdc cénh téa déu, sgi mau chuyén tir tring sang x4m nhat, ri nau, phit trién thanh
16p trén mdi trudng PDA (hinh 3.2a). Quan st trén kinh hién vi, N 7.2 ¢6 cudng sinh bao tr
nang, soi ndm da bao, c¢6 véich ngan (hinh 3.2b). Céc quan sét nay cho thiy N 7.2 ¢6 dic diém
hinh théi va khuan lac dic trung ciia Phomopsis sp.

Hinh 3.2. Dic diém hinh thai N 7.2

Song song, N 7.2 dugc dinh tén thong qua trinh ty ITS. Sinh khéi N 7.2 thu nhén sau khi
loc canh trudng, rira va phd v té bao dé thu nhan DNA nhu dd mo ta trong phin phuong phép.
Kiém tra DNA thu duogc bang dién di trén gel agarose 1% cho thdy DNA cta N 7.2 sach va dat
chit lugng cho cdc phan ung tiép sau.

Trinh tgy ITS cua N 7.2 dugc nhan [én st dung cap mdi  ITS1 (5°-
TCCGTAGGTGAACCTGCGG-3") va ITS4 (5-TCCTCCGCTTATTGATATGC-3’), san pham
PCR sau d6 duoc tinh sach voi kit tinh sach Qiagen. Dién di dd san phém PCR sau tinh sach trén
gel agarose cho thay san pham ITS sach va du nong do cho xac dinh trinh ty (hinh 3.3.

1. MAu kiém chung am tinh;

2. MAu kiém ching duong tinh;

3. Mau DNA cua N 7.2 sau khi tinh sach;
4. DNA ladder

Hinh 3.3. San pham PCR nhan trinh ty ITS N7.2
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FPhomopsis sp. 1330S 155 ribosomal RS Qene, partial sequence; inte.
pscomycetes | 5 leaves

- &> ascomiaetes | 4 leaues
= Fungal endophyte sp. M523 155 ribosomal RkMA Qene, partial sequence;
o Fungal endophite sp. 5% 35 165 ribosamal RbA Qene, parial sequence; infermal
Diaporthe phaseolorum stain BE13 155 ribosaomal RRA Qene, partial sequence; .
ascomyetes | 2 leawes
Fungal endophtte sp. WS21 155 rbosomal RS 9ene, partial seq...
& Fungel sp. 60 Z{L 15 S nbosomal RbdA gene, partial sequence; inhermal.
ascomycetes | 5 leaves
ascomicetes | 135 leaes
ascomycetes | 3 leaes
o ascomscetes | 2 leawes
&> o Tl fungi | 2 leawres
Fhomapsis sp. 5 517 intermal renscribed spacer 1,
Fungeal endophyte sp. A0 3151 1.
& Fungal endophyte sp. bni19 155 ribosomal RMA ene, part.
o @ pscomiacetes | 2 leases
Furgal endophyte sp. WSS 15 5 ribosomal R
Fhomopsis sp. SLF B genes for 155 rR..
ascomietes | 5 leaues
& ascomicetes | 5 leawes
o h Fungal endophyvte sp. P 34002 155 Kb
= Diaporthe conorm isolate DA S0z 15 S rbosom..
o FPhomopsis sp. MAFF 237163 genes forITS1, 58S rR...
Phomopsis sp. H1 genes for 15 S rRMA, ITSH, 5.
Uu pscomycetes | 3 leaves

2 - @

= 3

| & Phomapsis liquidamban shein #sdososz 1.,
| Furgal endopherte sp. HSv 16 155 ribosom.
@ o 2 Fungal endophyte sp. AlSS5 155 ribosomal RMA 9ene, par

op escomwcetes | T leaes
e & Fungal endophyte sp. AIST 165 ribosomal REA 3ene, par

FPhomopsis phdlanthicola shein A44 155 vbosomal F...
& pscomicetes | 2 leawes
& Fungal endophiyte sp. AILS 165 ribosamal
Phomopsis phdlanthicola stein 25 15 S ribosomal R.
Phomopsis phdlanthicola 15 5 ribosomal RRA gene, par
pscomycetes | 4 leaves
Funaal endophvte sp. acapF3 155 Hbosomal RRA 9.
ascomicetes | 5 leawes
FPhomopsis sp. CLFFH genes for 155 FRMAS, TS, 5
i ascometes | 4 leawes
T @ pL7.z A
ascometes | 10 leawes

L

&

Hinh 3.4 .Vitri N 7.2 trong ciy phan loai

Trinh tu ITS cia N 7.2 duoc xac dinh bao gém 768 cap base nito, cé d tuong déng 99%

véi trinh ty ITS cta Phomopsis sp. Két hop dic diém hinh thai va dac diém trinh tu ITS, ching

N 7.2 thudc Ascomycetes, chi Phomopsis. Vi tri cia N 7.2 trén ciy phan loai duoc chi ra trén

hinh 3.4. Phomopsis sp N 7.2 1a mot nam ky sinh khong bét budc trén thuc vat.

3.3. Dong thai

sinh tong hop laccase ctiia Phomopsis sp N 7.2

Chung Phomopsis sp N 7.2 dugc nu6i trén moi truong MT4 ¢ nhiét d6 37°C trén may lic
200 v/phut. Lay mau cich quang sau 24 glo xdc dinh sinh khdi va hoat tinh laccase. Puong cong
sinh trudng cud nim méc duoc biéu dién thong qua sinh khéi tich liy theo thoi gian. 100 ml
canh truong dugc loc qua phéu loc chan khong, sinh khéi thu dwoc dugc sy dén trong luong

khong d6i. Két qua thé hién ¢ hinh 3.5,
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Hinh 3.5. Dong thai sinh tong hop laccase ctia Phomopsis sp. N 7.2

Két qua cho thdy N7.2 sinh truéng manh trong 4 — 6 ngay, véi ham luong sinh khéi dat tir
8,8 g/l dén 18 g/l, sau d6 chuyen sang pha can bang tr ngay thu 6. Sinh khdi canh truong 4 ngay
cia N 7.2 trén mdi truong MTS5 ¢6 thé dung lam vat liéu cay va thu nhan mRNA cho tich dong
gen laccase.

Hoat do laccase ctia chung ciing ting manh dong thoi theo mirc do sinh truéng ctia ndm
méc. Tai ngay tha 3, khi sinh khéi bat dau tang, hoat d enzim ciing bt dAu xuét hién, hoat dd
enzim ting manh tur 88,84 Ul/ml 1én dén gid tri cuc dai 213,2 Ul/ml vao ngay thu 5, giam dan &
ngay thir 6 cho dén ngay thtr 10 (hoat d6 enzim laccase giam tir 192,92 Ul/ml xudng 122,72
Ul/ml. Biéu d6 cling cho thay viéc tong hop laccase trung v6i pha sinh trudng, cé thé goi y cho
viéc t61 wu héa diéu kién nudi N 7.2 va thu nhan enzim dong thoi.

4. KET LUAN

N7.2 dugc phan 1ap tir bun thai nha mdy dét nhudm, duong tinh véi RBBR va axit tanic,
duogc dinh tén 12 Phomopsis sp. bang két hop dic diém hinh thai va trinh ty ITS. N7.2 ¢6 kha
ning tong hop laccase véi hoat tinh cuc dai ddi voi syringadizine 1a 213,2 UI/ml canh trudng sau
6 ngay nudi trén moi trudong chura chat cam ung vetraryl alchohol, Tween 80 la chit cam ung.
Day 1a cong bd dau tién vé kha nang tdng hop laccase tir Phomopsis sp.
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SUMMARY

ISOLATION OF LACCASE PRODUCING PHOMOPSIS SP.N7.2

Among 56 strains collected from degraded rice straw, paper and dye effluent samples, 38

strains were positively screened as potentially laccase producers on the solid medium added with
enzyme indicators (tannic acid and RBBR) but only two were positive with Syringaldazine. The
strains N 7.2 identified as Phomopsis sp. via analysis of its ITS sequence can achieve an laccase
activity towards Syringaldazine up to 213,2 Ul/ml after 6 days of cultivation. To date, this is the
first report on the laccase from Phomopsis sp.

DBia chi: Nhdn bai ngay 2 thdng 10 nam 2009

Vién Cong nghé sinh hoc — Cong nghé thyc pham,
Truong Pai hoc Bach khoa Ha N§i.
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