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Cloning and Analysis of Decay-related Genes of Irpex lacteus®

MENG Fanjuan, LIU Xin, YAN Shaopeng & WANG Qiuyu"™
(College of Life Sciences, Northeast Forestry University, Harbin 150040, China)

Abstract In order to know molecular mechanism of wood decayed by Irpex lacteus, the expression of the decay-related genes
of I. lacteus were analyzed after inoculated with Betula platyphylla Suk wood, by the method of differential display reverse
transcriptase PCR (DDRT-PCR). Five special expressed cDNA segments of the mycelium of /. lacteus were obtained from the
decayed wood, which were named as A2, A7, C6, B8 and B3. Among them, A2, A7 and C6 were highly homologous to known
genes including laccase, cellulase A and maltodextrin phosphorylase, respectively. B8 was highly homologous to responding

regulated protein. This study suggested that A2, A7 and C6 had a close relationship with wood decay. Fig 2, Tab 2, Ref 22
Keywords Irpex lacteus; Betula platyphylla Suk; wood decay; mRNA differential display
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Table 1 Sequences of the anchor primers and arbitrary primers in this study
FERLS 19 il FEHLE19 il BERLE 1P il
Arbitrary primer Sequence (5'-3") Arbitrary primer Sequence (5'-3") Arbitrary primer Sequence (5'-3")
S1 TACAACGAGG S11 TACCTAAGCG S21 GATCTAACCG
S2 TGGATTGGTC S12 CTGCTTGATG S22 GATCGCATTG
S3 CTTTCTACCC S13 GTTTTCGCAG S23 GATCTGACTG
S4 TTTTGGCTCC S14 GATCAAGTCC S24 GATCATGGTC
S5 GGAACCAATC S15 GATCCAGTAC S25 GATCATAGCG
S6 AAACTCCGTC S16 GATCACGTAC S26 GATCTAAGGC
s7 TCGATACAGG s17 TCGGTCATAG ol el .
nchor primer Sequence (5'-3")

S8 TGGTAAAGGG S18 GATCTCAGAC M1 AAGCTTTTTTTTTTC
S9 GATCTGACAC S19 GATCATAGCC M2 AAGCTTTTTTTTTTA
S10 GGTACATTGG S20 GATCAATCGC M3 AAGCTTTTTTTTTTG

TR V5 PR L R TR 22 T A R 23 TR A 88 ) R AR A5 1 2 AT 0 T
W22, TEARJEREFRILPH IR, 4 CLAFS. FT IR EFEW
W22, 1828 CHAM TR 730 d.

112 AHREBREM  EAMERK BN ERBEILN, I
TE R L i 19 o0 B AR BUR B (B ARS mm) , T-20 CLRAF %
. FER B YT E) 83 mm < 1 mm x 2 mmiE A, I
120 °CAA%F ) K H#20 min. 285K HE B8 G £ EH
27 (R SR (90 mm) PN, [R) s LA SR B2 b AC e fil T 22 Ry o) TR
1628 CHEE AT R FR60 din, 43 4% B R 22 4 0
RNA.

12 A ik
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R RNA, [A] B 22 DNATG L BE 25 3L 41 DNA. $2 UG 11
RNARE A, FHO.8%M B RIS (&1 ng/mLIRfL L4588 ) LK
R, A€ ST AR, 434260 nmA1280 nm ikl 2 OD
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LAY (SL, S2......826) , 51751 WL 32 1. 7 cDNAS — 4% 4
A R R 20 LAY R ZR : 4 pL M-MLV10xbuffer; 2 uL
10 mmol/LidNTPs; 8 ug RNA #i4z, 2 uL 20 mmol/LAY 4 &
514, 40 URRNAFGEHIHIF], 1 pLEYAMVE % 58 (200 U/
ul) . BRJE 43 7E42 °C, 75 min; 45 °C, 10 min; 70 °C, 10 min;
95 °C, 5 min&F FHHATIRT.

TECDNASE 454 1A 75 R FH 20 uL e iR R : 2
uL 10xPCR buffer; 2 pL 2 umol/LAJdNTPs; 2 pL 25 mmol/L
(liMgCl,, 12 ug cDNAEHR, 2 pL 20 pmol/LIYBEHLT 4, 1.25
Ul Tag DNAR & . PCRZ I 454 4: 94 °C, 3 min; 94 C,
30 s; 36 °C, 1 min; 72 °C, 50 s; 35 MEFFE 72 CHEMI7 min; 4
C, IRAE.
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77 A, AR S SR FH T I ) Northerndl AR 2458 %t 2% 5 1 Bk
AT HE— 80 0E . BRE R bR 2 A R A bR il Hop 4
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DX HR 2 Fh AR A1 B 220K ) c DN AR FR 415 gk A7 2 38 . 5%
AR . BN & )7 752 B Roche /A F [ DIG LabelingKit
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B8, C3F1C6. H:H7E LA X IR 1 22 cDN AR R £l 1 42 32 JIE |- 3
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FEFP AR B BT 22 cDNAR R BT 1 2 5 I 1 S il BS54 e e 5
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B8. C3. COMICT. Hrp 5 IR A B 22 cDNASR B[ 2238
{55100 5 % BB A 22 8 TC 438 A5 7 I 3104, 4000k A2,
A3, A5, A7, B, B3, B4, B8, C3F1C6, K it ixX 2L H B r] fig
R AR TR A R B B A SR 3T 3 Ak, BOAS R A5 K
B BB 22 R 54 245855, AL, A4, A8, BSHICTX 5 A 5
PR R AT 2 I 22525 5, RN 24 3805 5 iy iR ok L 42
AR S HBFR I N B, R i B3R — S m T E R A
mRNA.
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Fig. 1 Differently displayed profile of cDNA by primers M3-S23 and M2-S4
5 3k 15 10 3R K 22 S I DNA R JE 5 1~5H16~103k 3B 2031 Jet F1] FIM3-S24
S48 11 b TR HERE G 12~16701 17~2 15K 38 S A FHM2-S45 | 9 9 1%
14 Jab BRI HECRE 5 119K J2: 100 bp fMarker
Arrows indicate differentially expressed cDNA fragments; Lanes 1~5 and
lanes 6~10 represent treatments and controls by M3-S24, respectively;

Lanes 12~16 and lanes 17~21 represent treatments and controls by M2-S4,
respectively. Lane 11 is 100 bp DNA Ladder Marker

2.3 FIIMESRBEELE

FIFINCBIFIEMBLEL 4 1 647 77 91 [R) U L X, 2 AR 2%
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K Z B0 8 VA T DL O B R M R AR 4 2R L R A 4
KM RE, s8R AR M E. FHit, REHT
1B TR 25 25 2 S R M AR 7 R B R R, (R IE R A
B TR RE A 1) 5 5 P R s, (o G EL A A s v iy s, B
YEAR A W fidt s A= 0. 308 3 1) PR AR A W 8 it AR A ASAH AT LA 24
P5 i, 38T LABK 1k PR I A 2 24, 04 4l PR OT i i 1) B B 05
oSt e LR R AR R AR A 11T B S EL A BE R AR L AR A
ORGSR AL A, EH R Z B AATR EA. HJE B
I 1 TR ) AR A% T A 9 i A v A A 3 R v 1
FRARE | Ak 2E W 5T O DL K R AR A D, A DG R A
JEFTAKE W 3 F- LT 5% 340 B A7 38

A58 F] I DDRT-PCREL AR 148 AL U B 5 A b i
Jii WL R 3R R L EAT T o3BT, & B P 28 A 7 B 8 S 5 R+
Ja TR R A RN R B SR R AT 4 2 . RTRE M4
A Z T RE I PR EL A e 5 TR R 61 0 P 2 A 1A A 1 A 2L TR
WP )5 5 4 A R i (Accase) (1356 R EL A g B AT , 177 348
it £ AR RN B R 2 AR, JF HLE A 961N B Bl 11 cDNATE
W AE AT RN B b Al B e, ik BB T T 2 W 2 i 4H LA
fitf, 25K 2 A AL A W 09 A W R A 0L TR B, AT
COm i 5 9mTS 47 4 ZMEA (Cellulase A ) FllZZ 25 KRS i 2 1L
(Maltodextrin phosphorylase) A% 3 K H. 75 &1 B A9 R IR, 1M
B B JE T U T AN R BRI, S SR
PR 8 i o200, JiF DL G T A 0“4 10 FA R A, B A 4 1R 7
AMIEF L R P S 5K 41 2 AR 0 A S JE T 3 J R ik,
AL LA RG] ok B JE R i — 25y g 46, tE T s P L4 K b AT
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e f e i J .
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Fig 2 Identification results of reverse northern blot
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Table 2 Results identified by sequence homologies found in the NCBI and EMBL databases

g FRERERE It e shitg
Number S RO0E Length (bp) Homology Loy General function
homology genes (r/%)
A2 AB201157 519 ¥ Laccase 89 [#f# K% Degradating lignin %
A7 U63837.1 246 LFYERIEA  Cellulase A 75 I iREF4EZR Decomposing cellulose 27
B3 AY376688 217 {2722 Hypothetical protein 81 A1 Unknown
C6 AJ318499 189 ISR ILES Maltodextrin phosphorylase 78 IR 4ER Decomposing hemicellulose 2!
B8 AJ318385 179 N 72 1 Responding regulated protein 87 {554 S Signal transduction !
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