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TOM TAT

Enzyme tir ndm duoc biét dén c6 kha nang thuy phan hiéu qua vat liu giau lignocellulose. Qua
trinh phan huy nay can nhiéu enzyme tham gia hoat dong phdi hop dé thay phan céu trac polymer.
Trong s6 d6, mot s6 enzyme oxi hoa can thiét nhu lignin peroxidase, mangan perox1dase hay laccase...
Cellobiose dehydrogenase (CDH) 1a enzyme ngoai bao dwoc sinh téng hop & nhiéu loai nim khac
nhau, chiing dugc phat hién dau tién vao nim 1974 boi Westermark trong nam théi tring Trametes
verscolor va Phanerochaete chrysosporium. Vai tro sinh hoc cua CDH da dugc chiing minh tham gia
vao su phan huy céc polymer nhu cellulose, hemicellulose va lignin bang cach tao ra gbc hydroxyl
thong qua phan Gng Fenton. CDH c6 cac ddc tinh xtic tac va dién hoa sinh hoc doc dao da dugc su
dung trong cam bién sinh hoc dé phat hién cellodextrin, maltose, lactose va cac hop chét diphenol
hodc trong céc ung dung y sinh nhu san xudt axit lactobionic. Vi thé, CDH la mét thanh phan quan
trong cua hé thdng enzyme ngoai bao dé phan giai lignocellulose. Trong nghién ctru ndy, 47 chung
nam phén 14p tai 2 vung sinh thai (rimg quoc gia Cuc Phuong, Mudng Phang) duoc sang loc hoat
tinh enzyme CDH. Trong d6, 33 chung biéu hién hoat tinh CDH tir 8,89 dén 74,4 U/L khi phat trién
trén moi truong rin, co chit rom. Ching thé hién hoat tinh cao nhat dwgc xac dinh la
Coprinellusaureogranulatus MPG14 véi hoat 6 CDH dat 77,4 U/L trén moi truong co ban va 237,4
U/L & diéu kién thich hop: bd sung nguén carbon tur a-cellulose (20 g/L), nguén nitrogen tir pepton
(5 g/L) sau 12 ngay 1én men dich thé, & 30 °C, pH 5,5, trong diéu kién nudi lic 200 v/ph. Nhu véy,
ching ndm trén co tiém ning dé khai thac enzyme CDH tng dung trong viéc tién xir 1y cac vat liéu
giau lignocellulose.

Tur khoa: cellobiose dehydrogenase, cellodextrin, mannodextrin, fenton, lignocellulose degrading
enzymes

DAT VAN DE

Sinh vat phan huy lignocellulose dong mot
vai trd quan trong trong viéc duy tri vong tuan
hoan carbon nhd kha niang chuyén hoa hiéu qua
cac vat liéu giau lignocellulose bdi hé enzyme
thily phan va oxi héa. Chung chiu trach nhi¢m
chinh trong viéc pha v& cau trac phirc tap cia
lignocellulose (Hetti, e al., 2004). Trong sb cac
sinh vat phan hity lignocellulose, cac loai nam
dugc biét 1a c6 hé xtc tac sinh hoc hidu qua nhat.

Viét Nam 1a mt trong nhitng qubc gia c6 da
dang sinh hoc cao trén thé gidi véi trén 72.000
loai thuc vat bac cao, trong dé c6 khoang 2.250
loai nAm (Roberts, Evans, 2011). Enzyme tir nam
16n dugc biét dén c6 kha nang thity phan hiéu qua
vat liu giau lignocellulose. Dé phan huy
lignocellulose, ngoai hé enzyme ngoai bao
cellulase qua trinh thuy phan lignocellulose con
can cac enzyme thily phan khac bao gom esterase
(feruloyl esterase, acetyl xylan esterase), chung
hoat dong phdi hop véi cic enzyme tin cong
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mach chinh (cellulase/xylanase) va mach nhanh
ctia cdu triic polymer nay. Tuy nhién, cau tric
phirc tap cua lignocellulose trong thanh té bao
lam han ché hoat dong cua nhiéu loai enzyme
(Peters, et al., 2007). Do vay, qué trinh phan huy
lignocellulose con can cac enzyme oxi hoa nhu
lignin/mangan peroxidase, laccase, cellobiose
dehydrogenase hoat dong phdi hop dé thity phan
cAu tric polymer (Sachslehner, et al.,1997).

Cellobiose dehydrogenase (EC 1.1.99.18) la
mot enzyme ngoai bao dugc sinh tong hop boi
cac loai ndm khéac nhau, dugc phat hién lan dau
tien vao nam 1974 bdéi  Westermark
(Westermark, Eriksson, 1974) . Nhiéu enzyme

Cellobiose + 2 Fc3+9£>

CDH

Cellobiose + Oy _——=___

Fe?* + H,O, Spontaneous
g Sl s stntenn A

Vi thé, enzyme CDH 1a m6t thanh phan quan
trong ctia hé thong enzyme ngoai bao dé phan giai
lignocellulose (Morpeth, 1985). Cac dac tinh xtc
tac va dién hoa sinh hoc ddc ddo ciia CDH da duoc
sir dung trong cam bién sinh hoc dé phat hién
cellodextrins, maltose, lactose, cac hop chét
diphenolic hodc trong cac ing dung y sinh nhu sdn
xudt axit lactobionic (Nyanhongo, ef al., 2013).

Trong nghién ctu nay, chung toi trinh bay
mot s6 két qua sang loc hoat tinh CDH cia mot
s6 ching ndm phan 1ap tai Vuon qudc gia Cuc
Phuong (Ninh Binh) va Mudng Phang (Pién
Bién) va lan dau tién xac dinh hoat tinh enzyme
nay tir loai ndm phan lap Coprinellus
aureogranulatus MPG14.

VAT LIEU VA PHUONG PHAP
Vit liéu
Chiing ndm

47 ching nim nghién ctru duge phan lap,
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CDH tir cac loai nam khac nhau da duoc quan
tam nghién ctru, dién hinh nhu: Sclerotium rolfsii
(Baminger, et al., 2001), Termitomyces
clypeatus (Tanima, et al., 2008). Enzyme CDH
oxi hoa cac cellodextrin hoa tan, mannodextrin
va lactose hi¢u qua thanh céc lacton tuong ung
theo co ché riéng biét bang cach sir dung cic chat
nhan dién tir bao gdm quinone, phenoxyradicals,
Fe’*, Cu® va ion triiodide (Zamocky, 2006;
Wood, 1992). Cac két qua gan day ching minh
vai trd sinh hoc cia CDH trong viéc hd tro co ché
tao gdc hydroxyl bang cach khir Fe’* thanh Fe**
va O, thanh H,0,, nhé d6 ¢6 thé lam bién doi
cellulose, hemicellulose va lignin thong qua
phéan ing Fenton (Henriksson, et al., 2000).

cellobionolactone + 2 Fe**
cellobionolactone + H,0,

Fe** + OH™ + OH-

tinh sach tr mau nam thu thap tai VQG Ciic
Phuong (Ninh Binh) va Muong Phang (Pién
Bién). M6t s chung tiém ning sau khi tinh sach
dugc dinh tén bang phuong phap sinh hoc phan
tor phuc vu cho nhiing nghién cfru sau hon va
duoc luu git tai Phong Sinh hoc thuc nghiém,
Vién Hoa hoc cac hop chét thién nhién.

Trong s6 47 ching nam trén thi ¢6 31 ching
da dugc dinh tén theo phuong phap hinh thai giai
phiu so sanh, day 1a két qua ké thira tir cac nghién
ctru trude. Danh sach chung thé hién ¢ Bang 1.
MGi trieong nhan giong

Néam phat trién trén moi trudng thach PDA
(khoai tay 200 g/L, dextrose 20 g/L, agar 17 g/L,
HZO 1 1it), nudi céy & 27°Cva luu gitr 4°C sau khi
khuan ty phét trién day be mit thach. Dé nhan
glong cho qua trinh sinh tong hop enzyme, khuan
ty ndm tir mdi truong thach duoc cdy chuyén
sang cac dia moi truong thach mdéi, khoang 1
tudn dé nam phat trién phuc vu cho cic nghién
ctru tiép theo.
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Phwong phip nudi cAy nim cho sang loc
enzyme CDH

Nam duoc nudi cdy trén moi trudng co ban
bao gdm cac thanh phan can thiét cho sy phat
trién (MgS04 0,5 g/L, KH,PO4 1,5 g/L, cao nam
men 2 g/L, dich vi lugng 0,1 lit, pH 7,0) va bd
sung 2% (w/v) co chat giau lignocellulose (rom).
Sau d6 dugc nudi cdy trong cac binh Erlenmeyer
250 mL chira 75 mL moéi trudng trong diéu kién
lac lién tuc 200 v/ph, & 25°C. Sau 10 ngay, dich
chiét tho tir moi truong nudi ciy long duoc lay
dé danh gia hoat tinh enzyme. Hoat tinh cao nhat
trong subt qué trinh nudi cay duge so sanh giira
cac chung ndm voi nhau dé lua chon ching c6
hoat tinh enzyme cao.

Tach chiét va tinh sach DNA tong s6

DNA tdng s6 dugc tach chiét theo protocol
CTAB cua Doyle (1987) (Doyle, 1987) va di¢n
di trén gel agarose 0,9% (80 - 100 V). Kiém tra
d6 sach va ham lugng DNA tong s6 bang thiét bi
do quang phd & budc séng A = 260 nm va 280
nm. Tinh sach DNA bﬁng bo KIT Fermentas
(Thermo Fisher, Waltham, USA) va tién hanh
quy trinh theo hudng din cua nha san xuat.

Nhin gen dich bang ky thuiat PCR

Nhan ving gen nhan (ITS) bang k¥ thuat
PCR véi cip moi ITS1:
TCCGTAGGTGAACCTGCGG; ITS4:
TCCTCCGCTTATTGATATGC (White, et al.,
1990). Thanh phan mdi phan img PCR c6 thé tich
25 pL gdm cac thanh phan: 13 uL d.H,0, 2,5 uL
buffer 10X, 1 uL MgCl, 25 mM, 2,5 uL dNTP
2,5 mM, 1,25 pL mdi xudi (10 pmol/uL), 1,25
puL mdi nguwoc (10 pmol/uL), 0,5 pL Taq
polymerase (5 U pL), 3 uL DNA (10-20 ng).

Chu trinh nhiét ctia phan tng PCR goém: 94°C
trong 3 phut; tiép sau 1a 35 chu ky nbi tiép nhau
véi cac budce: 94°C trong 45 gidy, 55°C trong 45
gidy, 72°C trong 45 gidy; két thuc phan tng nhan
gen & 72°C trong 10 phut, giit san pham ¢ 4°C.

San pham ciia PCR duoc kiém tra bang cach
chay di¢n di trén gel agarose 1,5% va tinh sach
bang Qiaquick gel extraction kit (Qiagen, Pirc).
San pham nay dugc str dung lam khuén cho phan

{ng giai trinh tu tryc tiép hai chiéu (moi xudi va
moi ngugc) véi mdi ITS1/ITS4, sir dung BigDye
terminator cycler v3.1 va doc két qua trén hé
thong ABI 3100 Avant Genetic Analyzer
(Applied Biosystems, My).

Trinh ty nucleotide ctia cac ching nam dugc
so sanh voi cac trinh tu da c6 trén Genbank, su
dung phin mén BLAST trong NCBI
(http://www.ncbi.nlm.nih.gov/BLAST). Trinh ty
DNA sau khi doc dugc hiéu chinh béng mat véi
su trg gitp cia phan mén ChromasProl.7.6
(Technelysium Pty Ltd., Australia) dé loai bo cac
vung tin hiéu nhiéu. Céc trinh ty phan tich dugc
sip xép thang hang bang phin mén Bioedit
v7.0.5.2 (Hall TA, 1999), Clustal W, geneDoc
2.7 (Nicholas, 1997). Cac vung khong co kha
nang sap xep bi loai bd trudce khi phan tich.

Xac dinh hoat do cellobiose dehydrogenase

Hoat tinh cellobiose dehydrogenase dugc xéac
dinh dua trén kha nang oxi hoda co chit 2,6-
dichlorophenolindophenol (DCIP, Sigma) trong
hén hop phan ung. Phan ung duogc thuc hién
trong tong thé tich 200 pL chtra 20 pL enzyme,
130 pL dém sosium acetate 100 mM pH 4,0, 20
pL lactose 300 mM, 20 pL. DCIP 3mM,10 pL
NaF 80 mM (khir hoat tinh laccase). Dung dich
phan tng dugc U & 37°C trong 5 phit va do két
quéa & budc song 520 nm. Mot don vi hoat do
enzyme (U) dugc xac dinh 1a 1 umol DCIP bi
oxy héa mdi phut & didu kién tiéu chuin
(Westermark, Eriksson, 1974).

Xic dinh ndng d9 ngudn carbon va nitrogen
thich hop

Dé nghién ciru anh huéng ciia ndng do ngudn
carbon va nitrogen dén sy sinh tong hgp enzyme
CDH cuia chting nim nghién ctru, nong do carbon
va nitrogen s& dugc thay doi trong méi truong
nudi cdy theo cic thi nghiém: carbon cao (o-
cellulose 20 g/L), nitrogen cao (pepton 20 g/L);
carbon cao (o-cellulose 20 g/L), nitrogen thap
(pepton 5 g/L); carbon thap (o-cellulose 5 g/L),
nitrogen cao (pepton 20 g/L); carbon thip (o-
cellulose 20 g/L), nitrogen thap (pepton 5 g/L).
Dich moéi truong dugc dung trong cac binh
Erlenmeyer 250 mL chtta 75 mL, khir trung
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121°C, latm trong 20 phaut, nam duoc 1én men
trong diéu kién lic lién tuc 200 v/ph. Hoat tinh
dugc so sanh trong cac thi nghiém dé lya chon
thoi gian 1én men, ndng do carbon va nitrogen
thich hop cho nhirng nghién ciru tiép theo.

Xac dinh nhiét do, pH thich hgp

Chung nidm nghién ctru duoc nudi céy trén
mai_truong co ban (pH 7,0) bd sung nong do
ngudn carbon va nitrogen thich hop. Diéu chinh
pH trong khoang 5 - 8 bang dich dém acetate 100
mM (pH 5-5,5) va dém phosphate 100 mM (pH
5,5-8). Nhiét d6 duoc khao sat bao gom 23, 25,
28, 32 va 35°C. Dich enzyme tho tir cic mau
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dugc thu nhén, ly tdm 5.000 v/ph trong 5 phut
sau d6 xac dinh hoat tinh enzyme CDH.

KET QUA VA THAO LUAN

Sang loc chiing nim c6 hoat tinh cellobiose
dehydrogenase

Kha nang sinh téng hop enzyme CDH cuia 47
chung ndm duoc danh gia qua su phan giai co
chat DCIP. Dich 1én men tir cac chiing nim dugc
ly tam dé loai bo sinh khdi ciing nhu cac thanh
phan tap. Bang 1 thé hién két qua danh gia hoat
tinh CDH ctia cdc chung nam.

Bang 1. Hoat tinh cellobiose dehydrogenase clia cac chiing ndm nghién ctru.

TT Tén chang/KH Phwong phap dinh danh Cellobio
dehydrogenase (UII)("

1 Deconica coprophila CP1 Sinh hoc phan t& 21,02 +£0,7
2 Mycena sp. CP2 Hinh thai gidi phau 0

3 Umbelopsis isabellina CP3 Sinh hoc phan tk 0

4 Psathyrella pygmaea CP4 Sinh hoc phan t& 58,38 £ 0,5
5 Xylaria allantoidea CP5 Sinh hoc phan t& 15,69 +0,2
6 Bisporella sp.CP7 Hinh thai gidi phau 34,65+0,9
7 Nigrospora oryzae CP8 Sinh hoc phan tk 42,35+0,8
8 Auricularia sp.CP11 Hinh thai gidi phau 0

9 Nemania bipapillata CP13 Sinh hoc phan t& 15,65+ 0,7
10 Xylaria xanthinovelutina CP15 Sinh hoc phan tk 16,51+ 0,4
11 Trametes sp. CP16 Hinh thai gidi phau 0

12 Polystitus sp.CP17 Hinh thai gidi phau 0

13 Lecanicillium fungicola CP18 Sinh hoc phan t& 0

14 Clitopilus prunulus CP19 Sinh hoc phan t& 15,52 £ 0,6
15 Trametes sp. CP21 Hinh thai gidi phau 15,46 £ 1,3
16 Coprinus sp.CP22 Hinh thai gidi phau 32,42+0,9
17 Inonotus sp. CP23 Hinh thai gidi phau 0

18 Coriolus sp. CP24 Hinh thai gidi phau 0

19 Fomitopsis feei CP25 Sinh hoc phan tk 0

20 Ganoderma sp. CP26 Hinh thai gidi phau 12,35+ 0,6
21 Tyromyces sp. CP27 Hinh thai gidi phau 14,06 + 0,9
22 Mycena sp. CP28 Hinh thai gidi phau 0

23 Hygrophoropsis aurantiaca CP29 Sinh hoc phan tk 50,83 £0,7
24 Hexagonia sp. CP30 Hinh thai gidi phau 19,22 +0,5
25 Tyromyces sp. CP31 Hinh thai giai phau 17,85+ 1,3
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26 Ganoderma sp. CP32 Hinh thai giai phau 17,71 £ 0,7
27 Campanella sp.CP33 Hinh thai giai phau 19,12+ 1,2
28 Lentinula sp. CP34 Hinh thai giai phau 18,45+ 1,0
29 Tyromyces lacteus CP35 Sinh hoc phéan t& 16,20 + 0,6
30 Ganoderma sp. CP36 Hinh thai gidi phau 0

31 Xylaria polymorpha CP37 Sinh hoc phéan tt 8,89+0,4
32 Hericium sp. CP38 Hinh thai gidi phau 0

33 Flammulina sp. CP39 Hinh thai giai phau 11,58 £ 0,8
34 Hexagonia sp. CP40 Hinh thai gidi phau 12,71+15
35 Hypsizygus sp. CP41 Hinh thai gidi phau 8,91+04
36 Tyromyces sp. MPN9 Hinh thai gidi phau 19,82+ 0,9
37 Trametes sp. MPN10 Hinh thai gidi phau 38,68 +£0,3
38 Lentinus squarrosulus MPN15 Sinh hoc phan t& 15,92 +0,5
39 Pleurotus pulmonarius MPN18 Sinh hoc phan t& 18,09+ 0,9
40 Poria sp. MPL2 Hinh thai gidi phau 23,88 +£0,5
41 Marasmius sp. MPL8 Hinh thai gidi phau 0

42 Xylaria sp. MPL13 Hinh thai giai phau 15,86 £ 0,2
43 Poria sp. MPL14 Hinh thai gidi phau 15,65+0,3
44 Trametes sp. MPL17 Hinh thai giai phau 0

45 Xylaria sp. MPL25 Hinh thai giai phau 20,35+0,9
46 Nigroporus aratus MPG8 Sinh hoc phan t& 12,54 + 0,5
47 Coprinellus sp. MPG14 Hinh thai giai phau 77,40 + 1,1

' Hoat tinh cellobiose dehydrogenasedwoc xac dinh bing phwong phap quang phd (A=520 nm) qua kha nang

oxi héa co chét 2,6-dichlorophenolindophenol.

Hinh 1. Hoat tinh cellobiose dehydrogenase dwoc xac dinh véi co chat DCIP (Sigma) trén phién 96 giéng.

Theo s6 ligu Bang 1 cho thy, nhiéu lodi ndm  chung la tir 8,91 dén 74,4 U/L déi v6i co chat
¢6 kha nang sinh tong hop enzyme CDH (33/47  2,6-dichlorophenolindophenol. Trong d6, ¢6 mot
chung, dat 70%). Hoat tinh dao dong gitra cac  sO chung biéu hién hoat tinh cao 1a P. pygmaea
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CP4 (58,38 U/L), N. oryzae CP8 (42,35 U/L),
Trametes sp. MPN10 (38,68 U/L). Dac biét,
chung Coprinellus sp. MPG14 sinh tong hop
enzyme CDH cao nhat dat 74,4 U/L. Theo
nghién ctru Tanima va cs. (2008), ching ndm 16n
T. clypeatus c6 kha nang sinh enzyme CDH cao
nhét trén moi truong cellulose 1a 55,88 U/mL sau
8 ngay lén men & 30°C, pH 6,5 (Tanima, et al.,
2008). Kha ning sinh enzyme CDH cao nhat tir
chung P. chrysosporium 0,8 U/mL (Habu, et al.,
1997), S. commune 1a 0,15 U/mL (Fang, et al.,
1999), H. bipapillatum 1a 9 U/L (Wolfgang, et
al., 2001) va S. rolfsii 1a 7,5 U/mL (Baminger, et
al., 2001) ciing da dugc nghién cuu.

Nhu vy, so sanh voi két qua tir mot sb
nghién ctru nhéan thay, chung Coprinellus sp.
MPG14 ¢6 kha nang sinh enzyme CDH cao (74,4
U/L) trén moi trudng nudi cdy 1ong VO’I co chét
la rom. Nhim ting kha nang sinh tong hop
enzyme CDH tir chung nam nay, nghién ciru tiép
theo s& xac dinh cac diéu kién nudi cay thich hop
nhu thoi gian, nong d6 ngudn carbon, nitrogen,
nhiét d6 va pH.

Pinh danh nim biang phwong phap sinh hoc
phan ti

Cac chung nim phan 1ap déu duoc dinh danh
bang hinh thai giai phau va phuong phap sinh
hoc phan tir nhu mo td & phan phuong phap
nghién ctru. O day trinh bay chi tiét két qua phan
loai chung Coprinellus sp. MPG14 biéu hién hoat
tinh CDH cao nhat.

Két qua kiém tra DNA tong s cua ching ky
hi¢u MPG14 trén gel agarose 1% dugc thé hién
trong Hinh 2. Giéng chi cho mot bang vach duy
nhat, bang dam, sic nét, thé hién DNA tach chiét
duoc cd dg tinh sach cao. Cap mdi ITS1/ITS4 da
nhan ban thanh cong & nhiét d6 gan mai 1a 55°C.
San pham PCR c6 kich thudc khoang 700 bp.
Chéat lugng cua san phém PCR dugc thé hién khi
dién di trén gel agarose 1,5% chi c6 mot bang
duy nhét, sang dam, du tiéu chuan cho tach doan
gen nhan dé giai ma trinh ty nucleotide.

Két qua xac dinh trinh ty ving gen nhan
(ITS-rDNA) ¢ chung nam MPG14 cho anh dién
di do6 v6i cac dinh huynh quang rd nét, cuong do
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manh va rd rang. Sau khi loai bo trinh ty moi va
cac vung tin hiéu nhiéu, chung t6i da thu duoc
trinh tu nucleotide va kiém tra d6 tvong dong ctia
trinh tu trén ngan hang gen.

Trinh ty dugc kiém tra tinh tuong dong voi
céc trinh tyr sdn c6 trén ngan hang Genbank bang
cong cu BLAST. Két qué tim kiém cho thay trinh
tu mau nam MPG14 tuong ddng cao tuong dong
cao 100% voi loai Coprinellus aureogranulatus
GQ249274.

Apo

i
Hinh 2. Dién di DNA téng s trén gel agarose 1 %(A)
va san pham ctia PCR phan tich v&i cip mdi ITS1/TS4
dién di trén gel agarose 1,5% cla ching MPG 14 (M:
marker phan t&r 1 kb) (B).

So d6 mdi quan hé di truyén ctia mot s6 loai
thudc chi Coprinellus da dugc xay dung theo
phuong phap ML trén Hinh 3. Ching nim
MPG14 va loai C. aureogranulatus tao thanh
mot nhém riéng c6 muc do twong dong di truyén
cao (100%) va c6 quan hé mat thiét véi nhau vai
gia tri bootstrap 100%. Két qua nay cho phép
nhan dinh ching nAm MPG14 cé chung ngudn
gbc v6i loai C. aureogranulatus trén thé gioi.

Piéu kié¢n thich hgp cho 1én men sinh tong hgp
enzyme CDH

Anh hwong ciia nong dj carbon va nitrogen

Céc chung ndm phan 1ap dugc sang loc hoat
tinh enzyme CDH trén moi truong ran véi co
chat rom trén mdi truong co ban. Dé ting higu
sudt sinh tong hop va tinh sach enzyme CDH,
nghién ciru tiép theo s& sir dung co chat chat cam
g véi cac ndng do khic nhau duge b sung vao
modi truong 1én men long.
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Hinh 3. M&i quan hé ho hang cda ching ndm MPG14 véi cac loai/thtr trong cung chi 1y trén Genbank trén co
s& phan tich trinh tw nucleotide viing gen ITS-rDNA bang phuwong phap Maximum Likelihood (ML). Cac so trén
cac nhanh twgng trwng cho sy hd tro bootstrap. Psathyrella pygmaea MG734744 dwgc xem nhw loai ngoai

nhom (outgroup).

Chung C. aureogranulatus MPN14 dugc nudi
céytrén moi truong c6 bd sung ngudn carbon tir co
chat giau lignocellulose (a-cellulose) va ngudn
nitrogen tir pepton voi cac nong do khiac nhau
trong thoi gian tir 3 den 18 ngay, pH 7,0. Két qua
trén hinh 4 cho thdy, ndm sinh tong hop enzyme
CDH manh trén cdc moi trudong voi nong do
ngudn carbon va nitrogen khac nhau. Kha ning
sinh tong hop enzyme CDH cao nhét (122,6 U/L)
sau 12 ngay nudi cdy trén moi truong su dung
ngudn carbon cao, nitrogen thip (CcNrp) va hoat
tinh thap nhat (98,2 U/L) trén mdi trudng véi
nguén carbon thap, nitrogen cao (CtNc). Trong
céc thi nghiém, sy sinh tong hop ‘enzyme cua nam
bat dau ngay sau 3 ngay nudi cy, ting manh ké
tir ngay thir 9 va bat dau giam ¢ ngay thtr 15 (Hinh
4). Mbi trudng c6 ngudn carbon thép va nitrogen
thip (C{Nr) hoat tinh CDH cao nhét & ngay thu
15 (107,4 U/L), d6i véi méi truong voi ngudn
carbon cao va nitrogen cao (CcNc¢) hoat tinh
enzyme CDH cao nhat & ngay thir 12 (111,5 U/L),
méu d6i chimg vai thanh phan méi trudng co ban
ngay thr 15 hoat tinh enzyme CDH 1la 80,8 U/L.
Nhu vay, mdéi truong 1€n men ching C.
aureogranulatus MPN14 véi ngudn carbon cao

(o-cellulose 20 g/L) va ngudn nitrogen thip
(pepton 5 g/L) 1a ngudn dinh dudng thich hop cho
su sinh tong hgp CDH & ngay nudi cay thur 12.

Pa s6 nam 16n s dung nguon cacbon giau
cellulose déu lam tang nang suat sinh tong hop
CDH. Diéu nay duoc giai thich do trong cac
ngudn cacbon, cellulose 14 hop chit cao phén tir
dugc ciu tao tir cac lién két cac mét xich f-D-
glucose, dé c6 ngudn dudng cung cép cho qua
trinh trao ddi ning luong nam phai ting sinh
téng hop enzyme CDH dé phan hity co chat co
trong moi truong. Cung véi ngudn cacbon,
nitrogen la mot trong nhing yéu t6 dinh dudng
anh huong rit 16n dén kha ning sinh truong va
sinh tong hop enzyme CDH cua nam. Két qua
cho thay, ngudn nitrogen tir pepton lam tang kha
ning sinh tong hop CDH clia nam it nhat tir 1,5
lan so véi ddi ching.

Hoat tinh CDH tir nam thudc nganh
Ascomycetes cling da dugc nghién ctru, khi do
kha ning sinh enzyme CDH cao nhat trén moi
truong 1€n men st dung ngudn carbon cao (a-
cellulose), nitrogen thap (pepton) déi véi chung
A. strictum, S. thermophilus, G. saubinetii va N.
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crassa. Mat khac, trén mdi truong su dung
ngudn carbon cao, nitrogen cao ching C.
atrobrunneum, M. brunnea va S. thermophilum
sinh tong hgp enzyme CDH cao nhat. Nguoc

Vil Dinh Giép et al.

lai, méi truong st dung ngudn carbon thip,
nitrogen thip hodc carbon thip, nitrogen cao
hoat tinh enzyme CDH thap hoic 4m tinh
(Wolfgang, et al., 2001).
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Hinh 4. Bong hoc sinh téng hop CDH béi ndm C. aureogranulatus MPN14 trén méi trwéng bb sung ndng do

ngudn carbon va nitrogen khac nhau.

Pa s6 ndm 16n sir dung nguon cacbon giau
cellulose déu lam ting ning suat sinh tong hop
CDH. Diéu nay dugc giai thich do trong cac
ngudn cacbon, cellulose 1a hgp chat cao phén tir
dugc ciu tao tir cac lién két cac mét xich g-D-
glucose, dé co ngudn duong cung cép cho qué
trinh trao doi nang luong ndm phai ting sinh
téng hop enzyme CDH dé phéan hiy co chét co
trong modi truong. Cung véi ngudn cacbon,
nitrogen 1a mot trong nhiing yéu t6 dinh dudng
anh hudng rat 1on dén kha ning sinh truéng va
sinh tong hop enzyme CDH cua nam. Két qua
cho thay, ngudn nitrogen tir pepton lam ting kha
nang sinh tong hgp CDH cuia nam it nhét tir 1,5
lan so v6i d6i chimg.

Hoat tinh CDH tir nidm thudc nganh
Ascomycetes cling da dugc nghién cuu, khi dé
kha ning sinh enzyme CDH cao nhat trén méi
truong 1én men st dung ngudn carbon cao (o-
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cellulose), nitrogen thap (pepton) d6i vdi chung
A. strictum, S. thermophilus, G. saubinetii va N.
crassa. Mit khac, trén moi truong sir dung ngudn
catbon cao, nitrogen cao chung C.
atrobrunneum, M. brunnea va S. thermophilum
sinh tong hgp enzyme CDH cao nhat. Ngugc lai,
moi trudong s dung ngudn carbon thap, nitrogen
thip hodc carbon thap, nitrogen cao hoat tinh
enzyme CDH thdp hodc am tinh (Wolfgang, et
al.,2001).

Anh hwong nhigt dp

Dé xac dinh nhiét do thich hop cho sy sinh
tong hop enzyme CDH cia nim C.
aureogranulatus MPN14 moéi truong lén men
dugc bd sung ngudn co chit a-cellulose (20 g/L),
ngudn nitrogen tir pepton (5 g/L), pH 7,0, sau 12
ngay 1én men. Két qua thi nghiém thé hién trén
Hinh 5.
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Hinh 6. Anh hwéng pH 1&n sy sinh tdng enzyme CDH béi ndm C. aureogranulatus MPN14.

Sau 12 ngay 1én men ¢ nhiét do tir 23 dén
37°C, chung C. aureogranulatus MPN14 sinh
enzyme CDH cao nhéat & 28°C (157,4 U/L) va
thip nhat ¢ 23°C (57,85 U/L). Trong khoang
nhiét do nghién ciru dén 28°C, khi nhiét do tdng
thi kha ning sinh enzyme ctia nam ciing ting.
Ngoai khoang nhiét do trén su sinh tong hop
enzyme cia ching nam nghién ctru giam rd rét
va khi nhiét do tang 1én 37°C hoat tinh enzyme

giam chi con 72,77 U/L. Nhu vay, ¢ 28°C hiéu
suét sinh tong hgp CDH cao nhat tir chiing nim
nghién ciru. Két qua trén kha tuong dong véi
nghién ctru ciia Baminger (2001), dbi v6i nam S.
rolfsii sinh enzyme CDH cao nhit & 30°C trén
moi trudng 1én men 16ng sir dung ngudn carbon
1a a-cellulose (42,6 g/L), pH 5 (Baminger, ef al.,
2001). Nhiét d6 phan ing anh hudéng manh mé
dén sy sinh tong hop enzyme ctia nam.
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Chung C. aureogranulatus MPN14 c6 kha
nang sinh trudng va phat trién véi pH tir 4,5 dén
8. Tuy nhién, kha ndng sinh enzyme CDH cua
chung déu giam khi pH trong mai truong 13 axit
hay kiém. O pH 5,5 nam trén sinh tong hgp CDH
cao nhat dat 237,4 U/L va thip nhat 12 97,9 U/L
6 pH 8 sau 12 ngay 1én men. Do pH moi trudng
anh huong dén do bén ctia enzyme sinh ra nén
viéc lya chon dém pH thich hop 1a rat quan trong.
C6 nhitng loai enzyme bén trong moi trudng axit,
nhung lai co enzyme bén trong méi trudng trung
tinh hodc kiém. Ching 7. clypeatus sinh tong hop
enzyme cao nhat (55,88 U/mL) tai moi trudng vai
pH 6,5. Tuy nhién, phan 16n enzyme CDH mat
hoat tinh tai moi trudng 1én men nam c6 pH <3
(Tanima, et al., 2008). Nhu vay, chung nam
nghién ciru sinh enzyme CDH cao nhat & pH 5,5.

KET LUAN

Tir 47 ching nam phan lap ¢ cic ving moi
sinh khac nhau, qua sang loc hoat tinh CDH cho
thdy hoat tinh enzyme nay phd bién trong gidi
nam. Theo d6, ching ky hiéu MPG14 phan lap
tai rimg qudc gia Muong Phing cho hoat tinh
CDH cao nhét (74,4 U/L) va dugc dinh danh la
Coprinellus aureogranulatus MPG14. Trén moéi
truong 1én men 16ng thich hop c6 bd sung ngudn
carbon tir o-cellulose (20 g/L), ngudn nitrogen tir
pepton (5 g/L) sau 12 ngay 1én men dich thé, ¢
28°C, pH 5,5 trong diéu kién nudi cy lic 200
v/ph hoat tinh enzyme dat 237,4 U/L. Chiing ndm
trén c6 tiém nang cao trong viéc thu nhan enzyme
CDH dé chuyén hoa cic phu phdm cong-nong
nghiép giau lignocellulose.

Loi cdm on: Nghién ciu ndy dugc tai trg boi
Quy Phat trién khoa hoc va cong nghé Quéc gia
(NAFOSTED), md s6 FWO.104.2017.03 va
nhiém vu KH&CN theo Nghi dinh thw Viét Nam-
CHLB Pirc, md sé NPT.45.GER/IS.
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CELLOBIOSE-DEHYDROGENASE PRODUCTION BY SOME FUNGAL SPECIES
ISOLATED IN RAIN FORESTS OF NORTHERN VIETNAM

Vu Dinh Giap', Thai Thi My Hiep', Do Huu Nghi'
Institute of Natural Products Chemistry, Vietnam Academy of Science and Technology

SUMMARY

Fungal enzymes are well-known as effective in hydrolyze lignocellulose-rich materials. This
decomposition process requires many enzymes to participate in a coordinated factor to hydrolyze the
polymer structure. Among them, there are some of popular oxidized enzymes such as lignin
peroxidase, mangan peroxidase and laccase. Cellobiose dehydrogenase (CDH) is an extracellular
enzyme found in various fungi, it was first discovered in 1974 by Westermark in white rot fungus
Trametes verscolor and Phanerochaete chrysosporium. The biological role of CDH has been proven
to participate in the decomposition of natural polymers such as cellulose, hemicellulose and lignin by
generating hydroxyl radical through Fenton reaction. CDH has unique biochemical and catalytic
properties that have been used in biosensors to detect cellodextrin, maltose, lactose and diphenol
compounds or in biomedical applications such as lactobionic acid production. Therefore, CDH is an
important component of the extracellular enzyme system for lignocellulose decomposition. In this
study, 47 fungal strains isolated from rainforests of Cuc Phuong and Muong Phang National Parks
and screened for CDH activity. Of which, 33 active fungi exhibited CDH activity from 8.89 to 74.4
U/L during growth on solid medium with rice straw as raw substrate. The highest enzyme production
was identified for Coprinellus aureogranulatus (MPG14) reach 77.4 U/L on basic medium and its
CDH activity of up to 237.4 U/L under optimal condition: supplemented with carbon source of a-
cellulose (20 g/L), nitrogen source (5 g/L peptone) incubated for 12 days at 30°C, pH 5.5 and 200 rpm
after inoculation. ~ Thus, the fungus has the potential to exploit the CDH enzyme applied in the
pretreatment of lignocellulose-rich materials.

Keywords: cellobiose dehydrogenase, cellodextrin, mannodextrin, fenton, lignocellulose degrading
enzymes
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