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Diversity and community structure of basidiomycete laccase gene from
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Abstract; Decomposition of forest litter regulates the cycling of nutrients in forest ecosystems and influences the net carbon
storage for terrestrial ecosystems. Laccase enzyme mainly produced by basidiomycetes plays a central role in lignin
degradation and thus contributes to the cycling of soil organic matter. Compared to many studies of basidiomycetous laccase

gene diversity in pure broad-leaved or coniferous forests, comparative data on diversity of this gene from different forest
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types are still rare, especially from forests exhibiting significant differences in vegetation and soil types. This study
investigated the diversity and community structure the basidiomycete laccase gene in litter ( O horizon) and surface soil (A
horizon, 0 to 20 cm) from subtropical karst primeval forest (a mixed evergreen and deciduous broad-leaved forest) and
artificial masson pine forest in red soil (a coniferous forest) by constructing cDNA libraries at mRNA level. The diversity,
richness and evenness of the laccase gene were higher in the primeval forest than those in the masson pine forest for the O
horizon, while the reverse trend in these indices was observed for the A horizon. For the same forest ecosystem, the values
of the aforementioned indicators from O horizon were correspondingly higher, but apparently lower, than those from A
horizon in the primeval forest and the masson pine forest, respectively. With regard to taxonomy at the order level,
Agaricales accounted for 90. 2% of the clone library for the O horizon of the masson pine forest, and dominated both
horizons of the two forests. Polyporales and Gomphales were abundant in the O horizon of the primeval forest and A horizon
of the masson pine forest. Russulales was only detected in the A horizon of the primeval forest, accounting for 12.4% of the
clone library. Regarding the community structure, the distributions of basidiomycetous populations containing the laccase
gene in the A horizon of the primeval forest and O horizon of the masson pine forest were more uneven than those in the O
horizon of the primeval forest and A horizon of the masson pine forest. One and two absolutely dominant basidiomycetous
species (accounting for =20% of the total clones in each clone library) , showing high amino acid similarity to Agaricus
sp. , Mycena sp. and Pleurotus sp. , were found in the O horizon of the primeval forest and A horizon of the masson pine
forest, respectively. Moreover, the laccase activity and the contents of carbon, nitrogen and lignin were significantly higher
in the primeval forest than those in the masson pine forest, and were significantly higher in the O horizon than those in the A
horizon of a same forest. These results indicate that there are great discrepancies in basidiomycetous laccase gene diversity
and community structure in different soil horizons between subtropical broad-leaved forest and coniferous forest in China.
These discrepancies may derive from intricate effects closely related to the availability and diversity of microbe-utilized

substrates and soil pH.

Key Words: laccase; forest ecosystem; litter; cDNA; gene diversity; cloning
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Table 1 The basic properties of different samples

B R T T fik A ENIES Y NGiE 9% ) iR/ 5

No. of Laccase activity Carbon Nitrogen Lignin Lignin/ Carbon/ pH
Sample (U/g THIB(x1072)) /% /% /% Nitrogen Nitrogen

KPFO 15.24a 31.73a 2.22a 0.28a 0.13¢ 14.33¢ 6.75b
KPFA 0.63c¢ 6.35¢ 0.31c 0.06¢ 0.20b 20.36a 7.62a
RMPO 2.72b 20.01b 1.23b 0.20b 0.17be 16.06b 3.82¢
RMPA 0.11c 1.63d 0.10d 0.02d 0.25a 16.54h 3.77¢

KPFO, KPFA 73l AR EAMEY O JZ2F1 A JZ ; RMPO . RMPA 73 5K I O ZH A 25 [F)— 5 o [F] 7 B 7 AN [RIARE il (8] 32 PR T
Je# 5 (P<0.05 ABH )
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FEE TR % SEEE =20% il 3% —20% 1 OTU 4517 SN “ X L3 R A1 RS R L 60751 55
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(H') " Fl Evenness 188U (E) 53 M FRAEAS ve b PE A AC TR BRI 25 B 2 REE R A B 1A 5

S g
K C=1 =" B == Yplup, , E=l L bty b (LR B 1 W) OTUs 4L, N e ek 2

SLRETAL, P, WA i A OTU 76 sa R SCRE AP i o5 1 LU B, ASBIFSE AR5 I B B L R 91 24 2L 42 3¢ GenBank £U4fg
A S5k . HQ835757—HQ836152

K HI SPSS 13. 0 B4R i B A BRALAE B4 2 8 U A 70T ( Duncan 1%, P<0.05)
2 ZER551
2.1 JRVEYRN R R Y AR

R —AEBRGET,0 ZHREEY &k A AREGSEHREST AR, HAER —HEZ0, UKD
EFRTODREMAR(ELD) . ARZE/ RAWEEN S ERGE A AR R S RN (F 1), /A
FIRLEE N SR AEAR A JZ> SRR O 21 A JZSIEANK 0 J2 (£ 1), AR P mIS M, H A 2 pH
HEEET 02, ML EMMKEHONRME, HOZ5 A 22 pH B EER(F 1),
2.2 BB 2R 100

—a— KPF!
4 1~ cDNA FEMESCHE ML M ZREVE F BT 4 w0 | igﬁ{;%
(OTUs %l ) M SIBERIRLER N SHRRHME A J2> I S o0
BhO ZAT A 2> TR AAM O 2, H DR AAM 0 JZ P i gg "
WA, B X TR e (% 2) . FBEERIEIG 2 |
(P 1) GER SRS R4 R — 5, H IR DR N 22 et Rl
o N » 0 20 40 60 80 100 120 140
B O J2AN, HoA 3 A S e PRI I AR A F S G 40, 34 e 81
X3 AN TEREPE P T R MEE R 2 R . LA, TS Number of cloncs scrcened
AR O E AU FERLPRE 51 452 [ 7 % 504, K FL H1 SEENMEEEEMLS

ﬁ%%g%iﬁ 0.765 y j@%ﬂ:ﬁj\*ﬁ 100 /l\ U\J:}'E—,IZ%¥ E/‘J Fig.1 The richness curves of the laccase gene in clone libraries
HE3ADvabElE, X5 —J7 i s SRR 0 JZ 1)
BRMFHE N ZRE AR (R 2) .

R2 BRBEEFHERSHEN

Table 2 Laccase gene diversity in different clone libraries

B el A OTUs Hch W FRE A A
No. of Number Number of Coverage Shannon-Wiener Evenness
Sample of clones (N) OTUs (S) ) diversity index (H'") (E)
KPFO 132 69 0.61 3.80 0.922
KPFA 105 58 0.53 3.32 0.818
RMPO 51 16 0.77 1.91 0.688
RMPA 128 81 0.52 4.13 0.941

2.3 TR AL 2 SR RELE

4 A TR R AR R TR AR B M 3 DI E B g xd P, HAE S RAAAR O 2 b il B
55,3590, 2% | THHE 3 AN TEREE il 47.0% —59. 1% (& 2) . 24U B MET 45 H7E 4 D vee b 4
A ABTEJRAAR O RS AR A R BE R 5 (K 2) o A, 2045 BAXAE AR AR A 2 b il 3], Fe il
F12.4% (K 2) , HaZsabEFE S 19.0% ek T ok e 2 B i B2,

4 A TEREIE I A B IE DR A PE TR AR S5 M 22 S 0 L R AR A R 1 A B e xS R EE (OTU 1A
3), HrmbE R R PERY 29. 5% , 5 GenBank £4fs i h YR & (B SRS Q12542 ) Z EER AR Ry 82%
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Fig. 2 Fig.3 The distribution of the detected basidiomycetous laccase
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Table 3 The genetic classification of dominant OTUs in clone libraries *

OTUs é’ﬁ%( SRR E A/ % ) Y5 GenBank (48 1 v g il 3L K 471) b 858

No. of OTUs (Percentage in clone library ) Comparison of laccase gene sequences with those in GenBank

oo KeEn mpo mps | REMEEESIERE e SRR /%
Accession number Genetic classification Similarity of amino acid
1(8.3) AAX40732 )& Pleurotus sp. 80
2(7.6) ADD54658 Tinctoporellus sp. 70
3(6.8) 2(7.0) ACN22969 KW )E Ramaria sp. 78
4(6.8) 4(3.9) ACN22969 A8 Ramaria sp. 76
5(6.1) ACN22970 eI R Ramaria sp. 82
6(5.3) BAD98306 W@ Trametes sp. 89
7(3.8) ABS10992 B & Tricholoma sp. 87
1(29.5) Q12542 T & Agaricus sp. 82
2(8.6) ADO14331 Peniophora sp. 70
3(3.8) %<(%?'94)) CAD65820 /N R Mycena sp. 74
1(39.2) CAJ00406 MEJE Pleurotus sp. 78
4(3.9)
1(7.0) AARO1244 YAADJ& Coprinopsis sp. 89
3(4.7) CAD65820 IINGE T Mycena sp. 95

* OTU 45 5K 3 —20°
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