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TOM TAT

N&m muc trang c6 kha nang phan hay lignin trong gé hiéu qua. Laccase la enzyme c6 vai trd quan trong trong quéa
trinh phan cat lignin va duoc (rng dung rong réi trong mét sé nganh cong nghiép. Nghién ciru nay dwoc thuc hién véi
muc tiéu dinh danh chiing ndm muc trdng TB16 dwoc thu tr Vwon qudc gia Tam Déo va lwa chon mét sb diéu kién
thich hop cho sinh tdng hop laccase ctia chiing. Chiing TD16 dwoc nghién clru mot sb dic digm sinh hoc vé hinh thai
qué thé, khuan lac, kha néng sinh trwéng, sinh enzyme ngoai bao va phan tich trinh tw vang ITS - rDNA. Qua thé ndm
TD16 c6 dang vé sO, mép tron, ndm ngang sat voi than cay. Mat trén cla qua thé ndm mau nau dam véi cac van tron
ddng tam. Lép bao tAng cta qua théd ndm c6 mau nau tréng, san sui. Trén méi trueng MEA, khuan lac chiing ndm
TD16 bong xbp, mau tréng tuyét, tda tron déu. Chung TD16 co tbc dd sinh trwdng kha nhanh (282,16 pm/gid) va sinh
cAc enzyme ngoai bao nhw laccase, lignin peroxidase, amylase, protease. Chiing TD16 duoc x&p vao loai Trametes
polyzona va dwoc dat tén 1a Trametes polyzona TD16. Ching TD16 cho hoat tinh laccase cao nhéat, dat 8,135 U/ml trén
moi trudng MT2 chiva 0,0625mM CuSO,4 sau 7 ngay nudi cdy & 37°C va pH 5,0.

T khoa: Trametes polyzona, diéu kién nudi céy, dinh tén, ITS-rDNA, laccase.

Study on Identification and Culture Condition
for Biosynthesis of Laccase by Trametes polyzona Tb16

ABSTRACT

White-rot fungi are capble of degrading wood lignin by extracellular lignin modifying enzyme system, in which
laccase plays an important role in ligninolysis and is widely used in some industries. This study was carried out with
the objective of identifying the white rot fungus TD16 and selected suitable conditions for the biosynthesis of laccase
to apply in the biopulping. The strain TD16 was studied for biological characteristics and sequence of the ITS - rDNA
gene analyzed. The fruiting bodies have a scalloped shape and the edges are smooth. The upper surface of fruiting
bodies is dark brown with concentric circular veins. The hymenium layer is white-brown and rough. On MEA medium,
the colonies of TD16 fungal strain are fluffy, snow white, and evenly circular. The strain TD16 has a relatively fast
growth rate and can produce extracellular enzymes. The strain TD16 was identified as Trametes polyzona and
named as Trametes polyzona TD16. The optimal culture conditions for enhanced laccase biosynthesis were
investigated. Trametes polyzona TD16 showed the highest laccase activity of upto 8.135 U/ml on MT2 medium
containing 0.0625mM CuSOQq after 7 days of fermentation at 37°C and pH of 5.0.

Keywords: Trametes polyzona, cultivation condition, identification, ITS-rDNA, laccase.

1 DAT VA/N Dﬁ nqu’(’jc/ (Patel &A/cs., 2016). Ijacceise co tfl.é oxy h()'a
: ca cac hgp chat phenol va khéng phai phenolic
Laccase (EC 1.10.3.2, p-benzenediol: oxy ciing nhu cac hgp chat gay 6 nhiém méi trudng

oxyoreductase) thudc ho oxydase chtia bén khéac, vi vay chiing da dudc st dung thanh coéng

nguyén tt déng trong trung tadm xdc tac va xuc trong tdy tring thuéc nhuém dét, khi trung
tac qua trinh khti bén dién ti ctia oxy thanh trong san xuat gidy va bot gidy, khi doc cho
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nhiéu chat thai cong nghiép, xu 1y dat va nude
bi 6 nhiém, tdy ritia san xudt bot, bién ddi
steroid va khang sinh trong thiét k& cam bién
sinh hoc va cong nghé nano (Chen & cs., 2022).
Laccase c¢6 trong thuc vat, con trung va wvi
khuén, nhung ngudn quan trong nhét sinh téng
hop enzyme nay la ndm muc tring. C6 mot s6

tring Basidiomycetes nhu
bisporus, Phanerochaete
chrysosporium, Trametes hirsuta, Theiophora

loai nidm muc
Agaricus

terrestris, Lenzites betulina, Phlebia radiata,
Pleurotus ostreatus, versicolor,
T. gibbosa, T. Trogii... c6 thé sinh téng hop
laccase cao (Cardullo & cs., 2022; Naz & cs.,
2022; Dong & cs., 2023). Chi Trametes Fr.
(Polyporales, Basidiomycota) 12 moét chi nidm
dudc déc trung bdi qua thé dang phién, bao ting
c6 16 x6p, hé sgi nadm hai loai (dimitic) va ba loai

Trametes

(trimitic) va cac bao ti dam nhan (Ryvarden,
1991). C6 khodng 50 loai n&m thuodc chi
Trametes dugc phan b6 rong rai, thuong thay
trén nhiéu loai cay gb cting trong hau hét cac hé
sinh thai rung (Kirk & cs., 2008; Justo &
Hibbett, 2011). Chi ndm nay cé tiém ning 16n
d61 véi viéc xt Iy va phan huy sinh hoc, dem lai
gia tri cd v& mat sinh thai va kinh té.

Viéc phan lap va dinh danh ndm muc tring
sinh téng hop laccase, ¢6 vai trd quan trong
trong viéc phat hién va tng dung nidm va
enzyme trong xu 1y moéi truong va cong nghé
sinh hoc (Upadhyay & cs., 2016). Hoat tinh
laccase thay ddi tuy theo loai va ching nhung
phén 16n cac chung vi sinh vat dudc phan 1ap ti
tu nhién c6 hoat tinh laccase thap, do d6 sau khi
sang loc chung, ciAn t6i uu moi trudng va céac
diéu kién nudi cdy dé nang cao kha nang sinh
téng hop laccase ctua chung (Yang & cs., 2017).
Laccase 1a san phdm trao d6i chat cia ndm muc
tring nén chiu anh hudng ctia nhiéu yé&u t6 khac
nhau, ti moi trudng dinh dudng (nguén cacbon,
nito, chat cadm ting) dén cac théng s6 diéu kién
nhu nhiét do, pH ban ddu cta moéi trudng, ty 1é
cung cip oxy (d6 thong khi) va thoi gian nudi
cay (Viswanath & cs., 2014).

Trong bai bao nay, ching té6i mé ta dinh
danh chiung TD16 va lua chon diéu kién nudi
cdy thich hgp cho sinh téng hop laccase ti
chiing ndm nay.
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2. PHUONG PHAP NGHIEN CUU
2.1. Vat liéu

Chung ndm TD16 dudc phan lap tu than
cay gb muc ¢ Vuon qudc gia Tam Dao (Vinh
Phuc) vao thang 10 nam 2016, hién dang duge
luu giti tai Phong Vi sinh vat dat, Vién Coéng
nghé sinh hoc, Vién Han 14m Khoa hoc va Cong
nghé Viét Nam.

Mbi truong nudi cdy: Moi trudng cao malt
(MEA) (g/1): cao malt 20; glucose 10; agar 20;
pH 6,0 (Bardi & cs., 2022). Méi trudng khoai tay
(g/l): glucose 20; nuéc chiét khoai tay 1 lit;
pH 6,0 (Egorov, 1976). Moéi truong Hansen (g/l):
glucose 20; trypton 10; MgS0O,.7H,0 2; K,HPO, 2;
agar 20; pH 6,0 (Almeida & cs., 2005).

2.2. Phuong phap nghién citu

2.2.1. Phan loai TP16 bing déic diém hinh
thai va phan tich trinh tu viung ITS-rDNA

Mot s6 dic diém vé hinh thai nhu hinh thai
qua thé ndm (hinh dang, mau séc clia méit trén
qua thé, 16p bao ting, cuéng nim), hinh thai
khuén lac, hé sgi ndm trén moi trudng cao malt
dugc danh gia theo phuong phap cta Trinh Tam
Kiét (2011) va Schwantes & Saltler (1971).

DNA téng s cua chung TP16 dugdc tach
chiét theo mé ta ctia Sambrook & Russell
(2001). Thuc hién phan dng PCR véi cip mobi
ITS1 va ITS4 dé khuéch dai vung gen
ITS-rDNA (Gardes & Bruns, 1993), giai trinh tu
trén may ABI PRISM 3100 va st dung phin
mém BioEdit dé xt 1y trinh ty nhan duge. So
sanh do tuong déng gitia gen vung ITS-rDNA
ctia ching ndm TD16 v6i trinh ty tuong tng ctua
cac chung trong ngin hang co s6 dit liéu
GenBank (NCBI) bang céng cu BLAST.

2.2.2. Diéu kién nuéi

hop laccase

cdy sinh téng

Chtng TP16 1én men sinh téng hop laccase
trong 5 moi trucéng sau: MT 1 (g/1): glucose 20;
KH,PO, 1,5; CaCl, 0,37; ZnSO, 0,3; MgSO, 0,5;
(NH,),S0, 1; cao ndm men 5 and pepton 2 (Cupul
& cs., 2014), MT 2 (g/l): cao malt 2,0; glucose 2,0;
NH,NO, 2,0; Na,HPO, 0,26; KH,PO, 0,26;
MgS0,.7H,0 0,5; CuSO,5H,0 0,0625mM,;
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CaCl,.2H,0 0,006; FeSO,.7TH,0 0,005 (Dhakar &
cs., 2013), MT 3 (g/1): glucose 10; Soy-tone 6;
ethanol 30ml, CuSO, 350uM (Dhouib & cs.,
2005), MT 4 (g/I): Bot gao 5; KH,PO, 1;
MgS0,.7H,0 0,5; NH,NO, 0,2; cao nim men
0,1; CaCl, 0,01, CuS0,.5H,0 0,001;
FeS0,.7H,0 0,001 va MnSO, 0,001 (Chawachart
& cs., 2003), MT 5 (g/): Glycerol 15; pepton 3;
KH,PO, 0,8; K,HPO, 0,4; MgSO,.7H,0 0,5;
CuSO,.5H,0 0,125; cao nidm men 4
(Kenkebaschivilli & cs., 2012) trong khoang tit 25
dén 42°C véi pH ban d4u tu 3 dén 8. Binh nén
thay tinh dung tich 250ml ch@ia 50ml méi
truong sau khi duge khii trung 6 121°C trong 20
phit, 1am ngudi dén nhiét d6 phong, dudc cay 3
khoanh nim (dudng kinh 6mm) 14y ti dia méi
truong thach c6 chiing TD16 da nudi cdy 4 ngay.
Trong tat ca cac thi nghiém, cac binh nubi ciy
duge thuc hién trén may lic tron véi téc do
150 vong/phut trong 7 ngay.

Hoat luc ctua laccase dugc xac dinh theo
phuong phap ctia Brakova & cs. (2016) bang
cach st dung 0,216mM syringaldazine (tan
trong metanol) lam co chat & 37°C. Hén hgp
phan ting bao gom dung dich dém kali phosphat
100mM (pH 4,5), dung dich co chat va dung dich
enzyme. Qua trinh oxy héa co chat cia enzyme
tao san phdm c6 mau hong, hdp thu cuc dai &
bude séng 530nm trén may quang phé Spectro
Sc. (Labomed, inc.). Mot don vi hoat d6 laccase
dude dinh nghia 14 lugng enzyme cin thiét xtc
tac chuyén héa co chit syringaldazine, 1am thay
déi 0,01 don vi gia tri do mat d6 quang (OD)
trong mot phit ¢ diéu kién phan tng.

2.2.4. Phan tich théng ké

Céac thi nghiém dugc thuc hién liap lai ba
lan. Két qua thi nghiém duge phan tich phuong
sai (ANOVA) két hgp xac dinh su khac biét nhé
nh4at c6 y nghia gitia cdc nhom (Least significant
difference - LSD) & mtic § nghia P <0,05 trén
phan mém Excel.

3. KET QUA VA THAO LUAN
3.1. Pac diém sinh hoc ctia chung TP16

R A 2 N
Qua thé ctia ching ndm TD16 c6 dang vo so
- N .2 R 9 A R4 N
moc sat vao gia thé. Mat trén ctia qua thé c6 mau

niu dam vé6i cac van tron ddng tAm, mép qua thé
tron. Kich thudc cta qua thé: 17 x 27mm, d¢ day
3-12mm. Lép bao tAng c¢6 mau nau hdi tring, san
sti. Cudng qua thé ngdn, bam chéc vao cay. Thit
ndm kha céng (Hinh 1la). Ching TD16 c6 thé
sinh trudng t6t trén nhiéu méi trudng nhu cao
malt (MEA), Hansen va nudc chiét khoai tay véi
téc do an lan ctia s¢i ndm khodng 282,16 um/gid.
Khuén lac ndm c6 mau trang tuyét, soi ndm dai,
manh phan nhanh nhiéu, béng x6p tao vong tron
trén bé mat khuén lac (Hinh 1b). Nhiéu s¢i ndm
trong hé sgi c6 khéa (cAu néi - clamp connection)
(Hinh 1c). Cau néi nay 1a co quan dic trung cho
nganh phu ndm dam Basidiomycotina, dugc hinh
thanh gitia hai nhan khac tinh trong qua trinh
phan chia ctia khuén ty bac hai (Hood, 2006).

Chtung ndm TD16 c6 kha ning sinh nhiéu
enzyme ngoai bao nhu laccase phin huy
Guaiacol (¢ vong phan gidi = 12mm) (Hinh 2a),
lignin peroxidase phidn huy Remazol Brilliant
Blue R (RBBR) (¢ vong phan gidi = 27mm)
(Hinh 2b), amylase phan huy tinh bot (¢ vong
phan giai = 22mm) (Hinh 2c), protease phan
huy casein (¢ vong phan giai = 30mm)
(Hinh 2d), gitip ndm thich nghi sinh trudng
trong nhiéu moi trudng co chat. Bén canh d9,
ching TP16 sinh trudng tét trong diéu kién
nhiét d6 kha mat, 25-30°C va trong moi trudng
c6 pH tit axit nhe dén trung tinh (pH 4-7).

3.2. Phan tich trinh tu vang ITS-rDNA cua
nim TD16

Vung ITS-rDNA dugc 1ong vao bén trong
doan 14p rDNA, c6 thé cho phép dinh danh cac
loai ndm ma ngay ca hé théng phan loai trudc
d6 khong thé lam dugc (Jebapriya & cs., 2014).
Tién hanh dién di kiém tra san ph4m cta phan
ting PCR khuéch dai ving gen ITS-rDNA cua
chiing TD16 xu4it hién mot biang duy nhit cé
kich thuéc khoang 800bp (Hinh 3). Phan tich
trinh tu gen nhan dugc bang cong cu BLAST
(NCBI) cho thay: gen vung ITS-rDNA cua
ching TP16 tuong dong cao (99%) véi gen ITS-
rDNA ctua chung Trametes polyzona BPSM12
(KJ865842) (Hinh 4). K&t hop véi cac dac diém
sinh hoc, chiing TD16 c6 thé xac dinh thudc loai
Trametes polyzona va dit tén ching TD16 la
Trametes polyzona TD16.
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=
Length 4.98um
() (b) (c)

Hinh 1. NAm TD16: Trong ty nhién (a); Trén méi truong MEA: Khuin lac (b)
va hé sgi ndm véi khéa (khoanh tron) (c)

@ (b) (© (d)

Hinh 2. Kha niang sinh enzyme ngoai bao ctia chung nam TD16
(a: Laccase; b: Lignin peroxidase; c: Amylase; d: Protease)

TP16 M bp

Ghi chii: M: Thang DNA chuén; TD16: San pham PCR ctia chiing TP16.

Hinh 3. Pién di sin pham PCR khué&ch dai gen ITS-rDNA ctia chiing TD16

ching T. polyzona TD16 (Hinh 5). Sau 168 gid
1én men, ngoai trit méi truéng MT5 cho hoat tinh
laccase kha thap (khoang 4 U/ml), 4 méi trudng
con lai déu gitp ching ndm TD16 sinh laccase
Cac moéi trudng lén men anh hudng c6 y tot (dat hon 5,0 U/ml), trong dé hoat do laccase
nghia théng ké dén kha ning sinh laccase cia  dat cao nhét trén moi truong MT2 (7,552 U/ml).

3.3. Lua chon moéi trudng va diéu kién nuéi
cdy thich hgp cho qua trinh sinh laccase
cua Trametes polyzona TD16
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Trametes versicolor A3 (GQ906769)
Trametes polyzona RYNF13 (KT281117)
D16

Trametes polyzona BPSM12 (K1865842)
Trametes polyzona MEL2382689

5cp Trametes polyzona BKWO1 (IN164980)

Trametes ellipsoidea BJFC Yuan3453 (NR_171793)

Trametes duplexa BJFC Dai9343 (NR_171794)

Trametes versicolor CEMR FP-135156-5p (NR_154494)

Megasporoporia inflata BIFC025011 (NR_176150)

Perenniporia subtephropora BJFC Dai 10962 (NR_171788)
Ganoderma wiiroense MIN938704 (NR_158480)

Ganoderma chocoense QCAM3123 (NR_163763)

Polyporus brevibasidiosus SFC 20130808-24 (NR_158926)

0.300

Aspergillus aflatoxiformans (NR_171606)

Hinh 4. Miic d6 tuong dong di truyén giita chung TD16
v6i cac loai nAm muc trang ho hang gan

D6 pH ctia méi trudng nudi cdy cé vai trod
quan trong trong viéc san xuidt enzyme cua vi
sinh vat. Pa s6 cac bao cao chi ra miic d6 pH ban
dau dugc dit trong khoang tit pH 4 dén 6 trudc
khi c4y, nhung pH khéng dugc kiém soat trong
phan 16n cac qua trinh 1én men (Naz & cs., 2022).

Hoat luc laccase ctia chting ndm T. polyzona
TD16 & cac pH ban dau 1a khac nhau cé § nghia
thong ké. pH ban d4u cta moi trudng ti 5-6 1a
phu hop dé ching TP16 sinh laccase va dat hoat
d6 cao nhat (7,898 U/ml) sau 168 gid 1én men
trong méi truong MT2 véi pH ban dau 5,0
(Hinh 6), cao hon c6 ¥ nghia théng ké so véi hoat
d6 laccase dugc sinh ra trong moi trudéng c6 pH
khéac. Mot s6 tac gia khac ciing cho ring ndm
muc tring (Trametes versicolor, Pycnoporus
cinnabarinus, Coriolopsis gallica, and Pleurotus
ostreatus) sinh trudng va sinh téng hop laccase
t6i uu déu trong diéu kién pH tu 5,0 dén 6,0
(Kenkebashvilli & cs., 2012; Wakil & cs., 2017,
Sayyed & cs., 2020).

Chung ndm T. polyzona TD16 sinh trudng
tot trong dai nhiét d6 tu 25 dén 30°C, nhung
nhiét d6 tdi uu cho 1én men sinh laccase lai cao
hon mot chit. Sau 168 gié 1én men, hoat do
laccase cao nhat (8,135 U/ml) dat dudge & 37°C
(Hinh 7), cao hon c¢6 ¥ nghia théng ké so véi cac
nhiét d6 nudi cdy khéac. Nhiét d6 nudi cay cao
hon (42°C) khéng phut hgp cho viée sinh téng
hop laccase, vi hoat tinh enzyme & 42°C kha
thap, giam khoang 27% so véi nhiét d 37°C.

Theo nghién ctiu ctua Strong (2011) va
Dhakar & Pandey (2013), hoat d6 laccase cua
Trametes pubescens MB89 va T. hirsuta MTCC
11397 dat dudc cao nhat ¢ nhiét do 28°C, trong
khi nhiét d6 o1 uu cho T. versicolor sinh laccase
la 35°C sau 6 ngay va pH 5,0 (Snajdr &
Baldrian, 2007), T. trogii LK13 sinh téng hgp
laccase tot nhat 6 37°C (Yan & cs., 2015). Qua
d6 c6 thé thay nhiét d6 t6i uu cho sinh téng hgp
laccase ctia céc loai ndm thuodc chi Trametes la
tuong doi khac nhau.

Nhiéu loai ndm muc trdng trong moi
trudng 1én men can duge bd sung Cu®" lam chat
cam tng chinh, kich thich sinh téng hgp
laccase nhu Trametes versicolor, Neurospora
crassa, Pleurotus sajor-caju, Panus osteratus
(Soden & Dobson, 2001),
Phanerochaete

Trametes trogii,
chrysosporium,  Lentinula
edodes (Cavallazzi, & cs., 2005), Paecilomyces
sp. WSH-LO07, Pleurotus florida NCIM 1243
(Palvannan & Sathishkumar, 2010), Shiraia
bambusicola GZ11K2 (Du & cs., 2012)
T. hirsuta (Dhakar & Pandey, 2013). Méi
truong MT2 chita CuSO, thuong dudc st dung
cho sinh téng hgp laccase tit ndm muc tring
nhung véi néng d6 CuSO, duge bé sung vao
khac nhau (0,1-2mM) (Shraddha, 2011). Vi
vay, cin ti€p tuc nghién ciu lya chon néng d6
CuSO0, va thoi diém b6 sung thich hgp dé nang
cao hon nita kha nang sinh téng hop laccase
cua T. polyzona TD16.
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Hinh 5. Hoat dé laccase cuia chung T. polyzona TD16 trong cac méi truong 1én men
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Hinh 6. Kha nang sinh tong hgp laccase

Hoat d§ Laccase (U/mL)

cua chung T. polyzona TP16 6 pH ban dau khac nhau
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Hinh 7. Kha ning sinh tong hop laccase ctia chung T. polyzona TP16 & cac nhiét do
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4. KET LUAN

Ching ndm TD16 dudc phan 1lap tit Vuon
quéc gia Tam Dao cé6 hoat tinh laccase cao.
Khuén lac ndm mau tréng tuyét, soi ndm dai,
manh, béng x8p, Ching c6 téc do sinh trudng
kha nhanh va sinh enzyme ngoai bao t6t. Nam
TD16 sinh trudng tét 6 nhiét d6 25-30°C, pH
4-7. Chting nidm TD16 thudc loai Trametes
polyzona va dugc dat tén la Trametes polyzona
TP16. Khi nudi cdy trén may lic st dung méi
truosng MT2 (g/l): cao malt 2,0; glucose 2,0;
NH,NO, 2,0; Na,HPO, 0,26; KH,PO, 0,26;
MgS0,.7H,0 0,5; CuS0,.5H,0 0,01; CaCl,.2H,0
0,006; FeSO, 7H,0 0,005 & pH ban dau 5,0 va
nhiét do 37°C, ching ndm T. polyzona TD16
sinh laccase cao nhat (8,135 U/ml) sau 168 gic.
Can c6 nghién ctiu sadu hon vé chat cam ting
sinh téng hgp laccase, tinh ché, xac dinh ciu
tric laccase va thi nghiém tng dung enzyme.

LOI CAM ON

Nghién ctiu nay dugdc hé trg kinh phi tir dé
tai PT.05.18/CNSHCB thudc Dé an phat trién
va tng dung cong nghé sinh hoc trong linh vuc
cong nghiép ché bién dén niam 2020 cua Bb
Céng thuong.
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