ol 5 I8 88§ %
30 Forestry and Environmental Science 2020 4F 2 A% 36 55 11

M RBRERBRENGESEE
aoel R

(PR R AR HUE B IR RES , AR eI 526040)

HBE HMAREZOEMR—AARNAHAHTRA RN T2 wm E £, LF@E 3t 49 0§ 269 45+ A
S AT T AR K S B AR T4 AT, A)JA PDA- &4 KB & & & PDA- X BB ER B, WY ik
LA AR A B AE ) 8 4 R R A R, B BSR4 B 69 4 SRR TR AT A
f, ZILFG-22 BHEABIF AR ERMAE S,  FG2R2 MARSAHEFOTEAMFLEL, HE
FG-22 422 &, %% ( Trametes versicolor ),

KEER ARRAGMA; A ik, B2

FESERS: S784  XEIRER: A XEHS: 2096-2053 (2020 ) 01-0030-06

Screening and Identification of Bamboo Lignin Degradation Fungus

LIU Jian LI Nanlin

(Zhaoqing Forestry Bureau Forest Pest Control and Quarantine Station,Zhaoqing,Guangdong 526040,China)

Abstract The degradation of bamboo lignin has always been an important factor influencing the utilization
of bamboo resources. Seventy-four fungi were isolated by streaking and purifying 49 samples of rotten bamboo.
The lignin-degrading fungi producing lignin-degrading enzyme activity were screened by PDA-guaiacol phenol
discoloration and PDA-aniline blue fading reaction. Four strains of lignin-degrading fungi were screened by
enzyme activity assay. It was found that FG-22 fungus had better lignin degradation ability, and the FG-22-
degrading fungus was identified by morphological identification and molecular biology to determine FG-22 is
Trametes versicolor.
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1 MRS
1.1 #gy

Sy ERESRE T AR BT 8 S5 G M KRR TR A AR
1.2 BEHFE

BRI R D8 B AP IR 5 753, ( LT WiFK: PDA 5353 ); PDA LAt FRFH 43 A
ARIAREY (0.5 g/L) MR (0.1 g/L) HilfE PDA- SrEIAEY B 7= 50 PDA- AR5 RS2 38; OS2 /iEhs
FiIk (g/L): Hi%iWE 20 g/L, WA 0.2 g/L, KH,PO, 0.5 g/L, K,HPO, 0.5 g/L, MgSO, - 7H,0 0.5 g/L,
CaCl, 0.1 g/L, BilkZ (VB1)0.1 g/L, CuSO, 7H,0 0.007 g/L, MnSO, 0.035 g/L, FeSO, - 7H,0 0.005 g/L,
COCl, - 6H,0 0.001 g/L, & -80 1.0 g/L™,
1.3 A&
1.3.1 R M AR A GEME W TR RE . AR ZR 0T A 2R A R AT A B gk, o
B AL R AR T PDA- SIS (4 K PDA- R IR (5 s i EA TR0 0% , K400 045 20 ) B AR 0B 4 7 IS
B, EEME 3 FOR TR RS S, HPh3EEE (Lac) 3N RHALIARE Y, KAREdEky
fitg (Lip) WEHEME R Ik P Aad AL (Mnp ) 15 PEDN SR i ik U
132 W%

(1) EIEMIE S MERLE

¥ FG-22 TRIARTE PDA 35353 Bl T853%, XVAR L B TS E 25 R B 22054 T 88 AR 4l 20 ro b 3 1R
P TFM (CEREEETM) ik a2k,

(2) W TAEY s

X FG-22 T KR 19 356 ] 41 43 DNA #2507 3% H CTAB 32 ' DA ITS1 (5" TCCGTAGGTGAACCTGC-
GG3’) HIITS4 (5 TCCTCCGCTTATTGATATGC3’ ) g5 | #XHEEUY DNA ##47 PCR §4% ), PCR 7314 5%
PEZBOCHER MY, 06 PCR 8= ZFCA N AR (R ) A RRA RIS TSR 5 il b i i
18SrDNA J7°51] 5 NCBI 1) GenBank #4220 55 [R5 50 SEATAH AU EL o0 B, Pl 3k MEGA #:44
RGMACKR T T, MR R E TR

2 HR5HM

21 KREREMBEKRNGES S
B ATRE , AR [ A BV 2l e ARt 2 i 73 s A 453 74 Bk LB AE
2.2 KRERMEBEEHXTGE
22.1 PDA- A KB-FRZ E 6 fhik s R 2.1 T e/ 21 200 74 BRECEHFNE] PDA- BLQIA - V- Akt
Febt FHE T AN, Herh 19 BRI A A AR . BESVEIRTELE 1. RO E 1,
# 1 PDA- BRI PR 2 G0 19 A Bk r) 2 s
Tab.1 Primary screening of 19 strains by PDA-Guaiacol plate chromatography

[EiZS I AAHTE] /d Chromogenic time
Strains 1 2 3 4 5 6
FG-04 - - - - + +
FG-08 - + ++ ++ +++ +4+++
FG-10 + + + ++
FG-17 - - - - + +
FG-19 - + ++ ++ +++ ++++
FG-22 + ++ +++ ++++ ++++
FG-23 - - - + + ++
FG-27 - - + ++ ++ +++

FG-30 - - + + + ++
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Ek%S ] /d Chromogenic time
Strains 1 2 3 4 5 6
FG-33 - + + + ++ ++
FG-34 - + + ++ +++
FG-38 - - - + + +
FG-45 - + ++ +++ ++++ ++++
FG-51 - - + + ++ ++
FG-63 - + ++ ++ +4++ ++++
FG-69 - + + ++ +4+ ++++
FG-72 - - - + ++ ++
FG-78 - - + + ++ +++
FG-79 - - + + + T+

W - RRARE, + REBTFHBEEO; + + +0 + + 0+ + + + BRI
Note: - indicates no color rendering; + indicates start of color rendering; +, + +, + + +, + + + + color developing circles increase
gradually

WL 1 ATLAS Y, 19 D TEARES AT 7E PDA- AN B AR 3% 5 L™ Ak A s, 60 Bl 2 B[] 1Y)
FEARC AN TG SR 1A [ (04 TR PR TR 0 €8 I [ RD i 5 B R /N 25 7%, FG-08., FG-19, FG-22. FG-45. FG-63
FIFG-69 % 6 /N PR o (L s A, IF H R K, i bl #I W7 i FG-08. FG-19. FG-22. FG-45,
FG-63 Hl FG-69 iX 6 tkpa HA KRN ™5 (Lac) fig
222 PDA- (i FHAR &6 06k 25 R AR PDA- SLOIAREY M i (R 0 45 5, K AE PDA- LB A By
SEME A 19 PR RRIERNE PDA- 2815 i EATIR (U0 .

% 2 Wbk PDA- KRR THRIE & K KL 45 R
Tab.2 Discoloration of fungi by PDA-Aniline Blue Plate

[k R HIE] /d Chromogenic time

Strains 1 2 3 4 5 6
FG-04 - + + ++ +++ ++++
FG-08 - - + + + 4
FG-10 - - - + i —
FG-17 - - - - - -
FG-19 - + ++ +4++ +4+++ +4+++
FG-22 ++ ++ +4++ + 4+ +4+++
FG-23 - - ; + + N
FG-27 - - + + + ++
FG-30 - - - _ ; }
FG-33 - - - + + T+
FG-34 - - - + + Tt
FG-38 - - - - - -
FG-45 - + ++ ++ +++ ++++
FG-51 - - + ++ ++ ++
FG-63 - - + + 4 "
FG-69 - + + ++ o+ R
FG-72 - - - + ++ ++
FG-78 - - - - ; )
FG-79 + + + +

e AURARE; + fGRTHRIBE; +. ++, +++ URIB QRN ZEHHE; ++++ 2l
Note: - represents non fading; + represents beginning fading; +, + +, + + + represents gradual enhancement of fading ability; + + + +
represents total fading
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: g
B 1 Btk FG-22 Rt AT R R ARERE
Fig.1 Discoloration of guaiacol and decolorization of aniline blue by fungus FG-22

Witk 2 T LUAE W, 19 MR A 7 ¥R (FG-04, FG-19, FG-22, FG-27, FG-33, FG-45 fll
FG-69 ) £ PDA- R RE V-4 b & A iR o s 1, I HAES 4-6 KB ECH I B 198 FG-19. FG-22,
FG-45. FG-69, JfHiN MR MG, by RV 4 BRERA =2 A2 (Mnp Fl Lip) fY6E
J1, AR AR A A A R 0 S b BB R AR, RIS AR AR R B E AL . PDA- PR
AR RN TEULE 1,

2.3 4 NEHHET

FRAE LA PDA- B B - ik €652 0 K PDA- R i AR 6/ B P04 5, X FG-19., FG-22.,
FG-45. FG-69 WA T A~ M0, W HAS H R R 3B (Lac) M S LYBE2E (Mnp A1 Lip )
(RIS 1, 25 ULIE 2 A 3.
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Fig.3 Breakdown charts of peroxidase (Mnp and Lip)
activities in four fungi

MEL 2 /LA, 4 DHAREAT ™ Lac, BEE 55520 8] 00 SE R BTG AN A 2B 84k, ISR 5 R4
PRIPR (TG Y 14 5, AE 7~9 d B4 SR B P il el . 7E5R 7 K, FG-22 BA f w7 B(E, R
Al3A% 10.8 U - mL", J& FG-69 [1) 7.14 fi5. FG-19 F1 FG-45 (7=t Jy AT . 7RG A i 4
S PRRBGE T 0% N 2 TRE

M 3 ATLUIE H, 4 AFERSA —e = S AAmESE (MaP A1 LIP) M9RET) . 7858 9 K, FG-22 ik
P K= B e, WS S 2016 U - mL"', 4 FG-69 1 2.2 1%, BEG S AWMA B m g Gk E 2k, i
WAL 19 U - mL . 11 FG-19 A3 S Ak i 28 fue w0 ) BAR3A %) 21.87 U - mL, {H FG-19 11y
BEMHG ST/ N FG-22. Bk, ZRB A LS5R, PR FG-22 A B M AR R LR G He 1.

7 9 11 . 13 . 15
A /d Time
E 2 4 NEHRH Lac BEEETL

Fig.2 Breakdown charts of lactase activities of four fungi
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2.4 HEH FG-22 WETE

241 WAEFEZ HKFG-22 MR FG-22 WAL LU BN AR, mikEna. FE,

BRI, IR 7~9 d SUBERE FAR, WTORTAE RIX IR 220 A 2), i, AIFPIER, &

W, RINBNVH, A RMEZIGE, SRk,

242 W FG-22 49 rDNAITS R PCR #3245 R MR TLEY =m0l P4 2R, il aa e o0 an s .
AGTTGTACTGCGGAGACATTAACGAGTTTTGAACGAGTTGTAGCTGGCCTTCCGGGGCATGTG-

CACGCTCTGCTCATCCACTCTACCCCTGTGCACTTACTGTAGGTTGGCGTGGGCTCCTTTGCGGGAG-

CATTCTGCCGGCCTATGTATACTACAAACACTTTAAAGTATCAGAATGTAAACGCGTCTAACGCATC-

TATAATACAACTTTTAGCAACGGATCTCTTGGCTCTCGCATCGATGAAGAACGCAGCGAAATGCGATA-

AGTAATGTGAATTGCAGAATTCAGTGAATCATCGAATCTTTGAACGCACCTTGCGCTCCTTGGTATTC-

CGAGGAGCATGCCTGTTTGAGTGTCATGGAATTCTCAACTTATAAATCCTTGTGATCTATAAGCTTG-

GACTTGGAGGCTTGCTGGCCCTTGTTGGTCGGCTCCTCTTGAATGCATTGGCTCGATTCCGTACG-

GATCGGCTCTCAGTGTGATAATTGTCTACGCTGTGACCGTGAAGTGTTTTGGCGAGCTTCTAACCGTC-

CATTAGGACAACTTTTTAACATCTGACCTCAAATCAGGTAGGACTACCCGCTGAACTTAAGCATATC-

AATAAGCGGAGGAAAAGAAACTAACAAGGATTCCCCTAGTAACTGCGAGTGAAGCGGGAAAAGCT-

CAAATTTAAAATCTGGCGGTCTTTGGCCGTCCGAGTTGTAGTCTGGAGAAGCGTCTTCCGCGCTG-

GACCGTGTACAAGTCTCCTGA

243 ARERFH H MEGA BIFERG L BN (18 4), N FIMIES LR G L T

ST, BRR FG-22 5805 & AY 840585 ( Trametes versicolor ) W ITS FF5lf 4T, AE AT 98%,

454 FG-22 R IEAFRHE, YIPHE FG-22 BZfLF. nZ2 BRI R2 (Trametes versicolor ),

KC492579 1[Trametes ochracea

KJR28276.1[Trametes versicolor

AT6007254 [ Trametes versicolor

AFA6552% 1[Tricholoma robustum

DQ311085.1|Phellinus ignianus

AF139961_2[Trametes versicolor

AF251437 1|Phellinus igniarius

FJ820656.1|Uncultured fungus

AYB40579 1[Trametes sp.

— AYB40574 1[Trametes versicolor

I EUT80685.1[Trametes sp.

AYB840584 1[Trametes versicolor
FG-22

—|: AYB405685 1[Trametes versicolor
FJ531066_1[Trametes versicolor
—_ EU661882.1Trametes hirsuta
FJ940909.1|Phellinus sp.
KC178305. 1[Trametes versicolor
KC1T78347 1[Trametes versicolor
AT600T252[Trametes versicolor
KC17a344 1[Trametes versicolor
KIC178324 1[Trametes versicolor

JX290565.1[Trametes versicolor
GU328509 1|Uncultured Basidiomycota

1l

ﬁ

B 4 EFE#k FG-22 R3EKH GenBank i ITS FIMBEM RS L EH
Fig.4 Phylogenetic trees based on FG-22 fungi and ITS sequences from GenBank
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3 @RSt

3.0 EEEACRIZRIE T 49 (R B RE L TR B Al ARAS B 74 BRI, TN 74 BRI T B R e
vk, 20 PDA- SEIAEFHAS Gl fS ) 19 BRAS BT R AR, JEXTX 19 BT PDA- R iEIR (4
fiidk, HrFG-19. FG-22. FG-45. FG-694 #R AR (AW, IRk 4 PRI TS e 2 0%, @
1 S I R B FG-22 HA BT I A A T R 25 A G T o

3.2 GEAX FG-22 TR S E RS L BN S0 FAY%E, i FG22 WikE 2R, =2
B2~ ( Trametes versicolor ),

3.3 BASRFE, ARTRRMFEM RE R R AR EER, b E AR AR R iy
AR EEAMEH, MBI E AT I8 0 5 I B R R R R, BT, B2 A A
SRR AR WEE . BRI R 1 0 SCEE I i A ISR I B AT OB 43
B —RFT AR TR R ——22 0 =2 ( Trametes versicolor ), XTI AR R MBEMAEARL, HITHA
T R AR i — DR R MR S
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