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Abstract: Floccularia luteovirens is a medicinal and edible fungus found only in the Qinghai
Tibet Plateau. It has a high economic value and ecological function of regulating and stabilizing
the soil microbial community. The composition and diversity of microbial communities in
9 samples of F. luteovirens nest soil (F) and 9 samples of surrounding soil (CK) were examined
using Illumina MiSeq sequencing techniques. Bacteria belonging to 25 phyla, 61 classes,
99 orders, 174 families, and 442 genera were found in the habitat soil of F. [uteovirens. The
presence of F. luteovirens resulted in the increase of the diversity (Shannon index 6.55) and
richness (Ace index 8 104.25) of soil bacteria as compared with diversity and richness of bacteria
in the surrounding soil. The relative abundance of Proteobacteria (F: 49.83%, CK: 37.85%) and
Sphingomonas (F: 16.17%, CK: 13.28%) was significantly increased. The metabolic function
system in the soil of F. luteovirens habitat was the main pathway of the bacterial community,
accounting for 38.66% and 13.08% in the F and CK groups, respectively, according to PICRUST
functional analysis. In total, 15 phyla, 38 classes, 93 orders, 204 families, and 304 genera of fungi
were obtained from the habitat soil. Compared with the surrounding soil, the presence of F.
luteovirens decreased soil fungal diversity (Shannon index 1.06) and richness (Ace index
1 269.88). The relative abundance of Basidiomycota significantly increased (F: 87.27%, CK:
36.06%), while that of Ascomycota decreased significantly (F: 7.05%, CK: 43.28%). The relative
abundance of Floccularia was 85.76%, being absolutely dominant. The functional prediction of
FunGuild showed that soil fungi were mainly symbiotrophic, secondarily saprotrophic. The
driving mechanism of F'. luteovirens for microorganisms in the habitat soil needs further study.
Keywords: Floccularia luteovirens; soil microbes; community structure; functional prediction;
[llumina MiSeq
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7Y [R5 W A LR RE A5 B ) o e 48 S ]
DAAH A MUIE X, 10 HAR AT DR R R AR R
4D R AL T B DA T 2 55 i = T 35 BB ) () B
2020). TGRS, TP, TERAE
PR B GO E, SR Ie e
B, ANK T LA s SR AT, M E R T
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Il 2% 55 (2022) B 52 K B 4 B 0 AR SR A )
X H T 22 A K | AR AT SRR A PR
FH AR B 445 B b o FLAE B - BRI MR E TR 45
S LRSI RE RS2 i AN WO o DRI, DR i Ak
& B o AR BE A A W VR AR 2 A
IR, 7 BT R e A KA 25 W
AHFFEHFIA Mlumina MiSeq FH AN 5 14
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1.1 #&EE&E
2019 4F 7 AREFEAAE S =M. B
A ) N R b DX - A o B b DXOR AR
LEHEEN LI F 4, Wi Est
LB IR XTICK 4), 3 MEY
FEAE, HREFERILE L
1.2 DNA #2EU% Hlumina MiSeq U5
ffifl E.ZN.ATM Mag-Bind Soil DNA Kit
(OMEGA)M 200 mg +-3EF% 5 FHHHUE DNA, F)
F 1% IR A EE IS VKA I DNA it . 2
DNA 7 IS T4 16S tDNA FIELE ITS §7 4

Table 1  Soil sample data

PR Feth G5 5273 L g4 FE b G5 !
Sample site Sample No. Altitude (m) Longitude Latitude Sample code Group
AR SJC 3168 100°59'E 37°43'N SJC-1, SJC-2, SIC-3 F
Sanjiaocheng SJC-CK1, SIC-CK2, SJIC-CK3 CK
A1 YNG 3261 99°70'E 38°53'N YNG-1, YNG-2, YNG-3 F
Yeniugou YNG-CK1, YNG-CK2, YNG-CK3, CK

I £ EB 3353 100°57'E 37°67'N EB-1, EB-2, EB-3 F
Ebao EB-CK1, EB-CK2, EB-CK3 CK
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YHTR 16S rDNA ¥ 3459 F 341F (5'-CCTACG
GGNGGCWGCAG-3")Fl1 805R (5'-GACTACHV
GGGTATCTAATCC-3"), ¥ IR F KRS %
Xing et al. (2018)M4RIA . ELTH ITS ¥ I4519H
ITS1F (5-CTTGGTCATTTAGAGGAAGTAA-3")Fll
ITS2R (5-GCTGCGTTCTTCATCGATGC-3") ,
PCR ¥ HHE 7 M BG A R 2% F AT £55(2021)
il Zhong et al. (20217 HE . {8 BRI MG
# £5(Omega) VI [E1Y PCR 7247, F Qubit3.0
DNA HrilliaFR) Goxt [Hi ) DNA RS ik, 4%
11 SRR G AT . SRR G H, BN DNA
I 10 ng, R EHLINFREE Y 20 pmol, ZE4E
A TAY) TREE)BAR A PR AR A Mlumina
MiSeq ¥ &M F .
1.3 HIELEM D

i FLASH (version 1.2.11){4% 5 b6 )%
51| 547 PR (Sessitsch et al. 2012), Trimmomatic
(version 0.33)X} $f # J5 09 JF 51 U 47 Jon 28 2o U
(Schmieder & Edwards 2011), Fifiid UCHIME
(version8.1)Z itk A 1A (Edgar 2010), fxZ&45%|
R A UT A . TEARRITE 97% /K- I,
ffi 1l QUME K 4 X 3 9 kA7 #: AR 4 2K ot
(OTU) R 2K It 5 UNITE % ¥ JE (Release 7.2,
http://unite.ut.ee/index.php)iHE 17 ¥ Fi i+ B (Koljalg
et al. 2013), KT OTU M #ras %, H Mothur
v.1.30 (Segata et al. 2011)31 3 #£ 5 Shannon
index . Simpson index il Good’s coverage 55 o %
FEPEFE B0, ] PICRUST X 4 48 40 B w17
KEGG HREFI 578 . /] FUNGuild XJ 3%
H.I§ OTU RFHATHIRET B -
2 HERG
2.1 Illumina MiSeq ;M F25 R

A A Ilumina MiSeq ¥ 5 = 5l 7 T i

R SRR TS S, SLIRAS N A ST A
B 342 219, RIS EHBEARUTINECH 460 150,
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H, FETE 47.33%MMAFEE . I OTU &
it 398 4>, F A M CK HILA 62 4>, F 4HHM
CK A ) OTU ¥y 154 #1122 4>, F 4
(216 PR ELE ARG T CK 41244 F),
2R AU, (B & L AIRAAAE— 2 LU A 2t
TE(F: 33.47%; B: 39.56%) (K 1).

A

329 115 136

154 62 182

F CK

1 HIRMAFE(A)FEE(B) OTU Venn 7345
F: BGETW WS TEMEM:, CK: AR
R TR

Fig. 1 Venn analysis results of soil bacterial (A)
and fungal (B) OTUs. F: Floccularia luteovirens nest
soil samples; CK: Surrounding soil samples. The
same below.
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Table 2 Alpha diversity of microbes in Floccularia luteovirens habitat soil

ik e TS| =N}
Index Bacteria Fungi

F CK F CK
Ace index 8 104.25+49.35a 6 690.57+38.34b 1 269.88+75.88b 1 454.64+104.85a
Chao index 7 041.56+10.05a 6 423.93+38.03b 1 199.55+53.50b 1273.05+£90.27a
Shannon index 6.55+0.16a 6.31+0.07a 1.06+0.17a 3.73+0.46a
Simpson index 0.01 0.01 0.73+0.06a 0.12+0.06a

FPEAR R AR, AF/NG TR RE P<0.05 KV B4, F: MaCE B tHEN; CK. MBI+

Fedh. N

Data in the table are meantstandard error. The values with different letters are statistically different at P<0.05. F: F. luteovirens nest

soil samples; CK: Surrounding soil samples. The same below.

Ace $5 R Chao 84134 . 3 = F F 41(P<0.05).
F 20 4H 7 Shannon 54 T CK 41(5K 2), F
411 CK 41AY LT Shannon $5 5040414 1.06
3.73, Simpson 8445354 0.73 F1 0.12 (3 2),
VLI B GG BN IG N T - AN TR A AR | BRAIK
TR
2.3 BRGNS
231 HIEMEETRAMR

M-SR S h RAS 25 1T, 61 49, 99 H .
174 B, 442 JRAYATA, 455 BERT 10 AR A
L 2. R 143 2KF |, Z8JE TR ] Proteobacteria
(F: 49.83%, CK: 37.85%). FRFFH ] Acidobacteria
(F: 15.81%, CK: 19.78%) Ay AH XF £ & ¥4 # i
10%, S FZHMIT; M) Actinobacteria |
AT ] Bacteroidetes . P[] Verrucomicrobia |
ZEFEE ] Gemmatimonadetes 7£ F 2 YA XS £
JEXIILT CR A, 735 ib 2.13%.1.07%.1.21%
F1.27% (K 2A). HIPZKF- L, W05 H
H Sphingomonadales (F: 19.77%, CK: 16.84%)Hl
MR 7 H Rhizobiales (F: 11.60%, CK: 7.12%)[7]
Jy F @A CK At H; F A kw8
Actinomycetales FI{[ 7¢ G H Burkholderiales
AR 2 R CK L0 i i 2.46%A 1.42%,
M ¥ 24T H Sphingobacteriales 125 Hfifd &
H Gemmatimonadales FJAHXT 24 CK 24535

W/ 0.76%1 1.27% (Bl 2B). J& 5 ZKF I, #
XFZRERT 10 B RIS A BRI R
Sphingomonas . ¥ J& Gemmatimonas . 1
B 40 JE  Pseudomonas . 1% = M R B
Bradyrhizobium . 1iHF I8 )& Arthrobacter . ZRIEFF
)& Phenylobacterium . ¥IFE )& Rhizobium .
IR TR )8 Devosia. Aridibacter F1 1 HuAT [#
J& Pedobacter; A, 58 & (F: 16.17%,
CK: 13.28%) 0 = E AL 4 17 & (& 2C).
232 HIREEREEMN

LG 1577, 38 49, 93 H. 204 Bt 304
JEMEE, F5 EHEAET 10 oA WA 3.
¥ 1] Basidiomycota (F: 87.27%, CK: 36.06) .
FHERE ] Ascomycota (F: 7.05%, CK: 43.28%)H
X Z L 10%, LA,
["] Mortierellomycota 7E F ZH F AT Z A . CK
Hgb 1.98% (Kl 3A). W H Agaricales (F:
86.43%, CK: 27.89%) 0 EZARFH ; CK 4l i
I H Pleosporales, WJE H Hypocreales, #&5¢
W H Sordariales . Coniochaetales . #f fil & H
Mortierellales FIZZ A H Helotiales HJAHXS 2
BF 535w 12.11%. 8.82%.3.71%. 3.62%.
3.40%711 2.46% (K 3B). ZJEHT 10 A EL R &
BB TELEE Floccularia, ${10% 8 Mortierella .
B TR J® Fusarium . Archaeorhizomyces . RFEJ&
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Trichoderma . Hi B 5¢ )& Coniochaeta . ¥iflJ{d  HPMMHXNZEZREE,; £ CK 4, #HEx
Cladosporium . 124§ Hygrocybe . W.Faf5¢ & J& FBE A2 & 09 AR X 2 BE 4 R 12.54% Al
Didymella F175 % J& Penicillium; 4 B4 N F 2 11%, Ti7E F AR N 0.28%, 2.17%, FEPILL
A E )R (F: 85.76%, CK: 23.64%), HEEW  PHIX £ 257 B4 30),

andidatus Saccharibactzna

irmicutes
andidate division WPS-1

A %
% %
9.
e
Q
B 100. s C .
[ Sphingomonadales Sphingomonas [
90 [ Rhizobiales Gemmatimonas |5},
S 80 | | }S\ph-ingobacterliales Pseudomonas | st
o 70t B ctmomyceta cs Bradyrhizobium [94%
2 6o | Gemmatimonadales
-‘é B Planctomycetales Arthrobacter BB
%’ 50 ¢ [ Burkholderiales Phenylobacterium QL
2 40 + || Rhizok?ium Rhizobium &
% 30 :ge‘;(és‘a Devosia BEIE
& 20| P Aridibacter JIk&
10} - Pedobacter {ijgp) . . , , . .
0 F CKO 5 10 15 20 25
F CK

2 BMMERSEAR A [DKCFRIEMEYI T Circos B, B: H KP4 3820 1 11 v 4L B
B C: JEARY- A B v 2 A
Fig. 2 Bacterial community composition in Floccularia luteovirens habitat soil. A: Circos plot of soil bacterial

species composition distribution at the phylum level. B: Stacked map of soil bacterial community composition
at the order level. C: Heatmap of soil bacterial community composition at the genus level.

1068 EHFR



Research paper

22 May 2023, 42(5): 1063-1076

Mycosystema ISSN1672-6472 CNI11-5180/Q

A

B 00
07 ['] Agaricales
80 [ Mortierellales
§§ 70 M Hypocreales
§ ol W Pleosporales
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':':: 30 [ Archaeorhizomycetales
o 40} [ Sordariales
= 30/ W Capnodiales
& 20l M Heclotiales
| Tremellales
10 +
0

F CK

Monoblepharomycota -
Unc]assified;Eukaryota_kgd_lnceﬂae_sedls
Cercozoa

Rozellomycota

Mucoromycota
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Glomeromycota

Mortiere]IOmchta
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Mortierella
Fusarium
Archaeorhizomyces
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Coniochaeta
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011 |

F CK 0 20 40 60 80 100

Penicillium

B3 TIREERSRER  A: DK LEREYRAL A Circos 8. B: FK-F L FLG VA 41

B C: JEARY TR R 2 A

Fig. 3 Fungal community composition in Floccularia luteovirens habitat soil. A: Circos plot of soil fungal
species composition distribution at the phylum level. B: Stacked map of soil fungal community composition at
the order level. C: Heatmap of soil fungal community composition at the genus level.

24 HWHEEHEINEESRT

fdi Ffl PICRUST 3£ F KEGG ¥ FE -4 140
DR 58, 45K, HIEP AR —
G Th AR 2 LIRS 7 KA WA hE B (A 4),
A3 45 FC U (metabolism) . 35t 1% {7 B &k #H (genetic

information processing), ¥5if AP (environmental
information processing) . 4i il if Fi (cellular

processes). A &%k (human diseases). A HLR
4 (organismal systems) & 4412 (unclassified), H:

L ARTIRE R  H R R (51.64%-52.04%),
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R TR REVE ) R B, A VLRSI b
B/ NAL K 0.19%-0.57%) . 18 1 FRES {5 B Ak
FHAE DG 1 AT B e R 1o - 1 A TR S A A 1)
fe. W G EAHH 3 A~ gum g iz
%3/ % (membrane transport). {5 5% S (signal
transduction) . {5 543+ FIAH EAE F 38 [ (signaling

molecules and interaction).

O - —
90 ¢
%0 Organismal systems
— | B Human diseases
< 70 M Cellular
p processes
% 60 r Environmental
g 50l information processing
§ Unclassified
2 407 - .
= Genetic information
w5 30¢ rocessin
7 p g
207 Metabolism
10 +
0

F CK
4 EREEFFEETIBRMAERSEN—RNAH
1 B
Fig. 4 Primary metabolic pathways of bacterial
communities in Floccularia luteovirens habitat soil.

TESEAR B IR = G o Re il pg  , F 29
izfi(transporters) . ABC iz#j(ABC transporters) |
W 41 & Bt (two-component  system), 43 R 4L
(secretion system) . 4l [# 73 W R 4 (bacterial
secretion system) . W I Bt WL B2 7 5 R 4t
(phosphatidylinositol signaling system) ., 4l i 7 )5
(cellular antigens). éﬂﬁlﬁ%%(bacterial toxins) .
Tk 12 %% 7% 1§ 22 4t (phosphotransferase system) .
MAPK {5 518 #-l% 5 (MAPK signaling pathway-
yeast) 112 Fif i& (ion channels) £ T CK
4, M G &HEMAEEBEZIK(G protein-coupled
receptors)iFEALT CK ZH. MTOR {55 i
(mTOR signaling pathway). %5 2 i & (CAM
ligands) fll ECM 7 {4 #H B 1E H (ECM-receptor
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interaction){AF#7E T F (A 5).
25 TEEEAESEERE

TR A AR R B 3 R AR
A 13 A EINRERE (R 3) LA E R E A L
Eb 26.41%-66.24%, fix 3B A ST REREI AL A N
AR, HF AP A MERR G RN 3.61%;
Ji A= 7 7 T R PR SR R R L o
13.56%47.47%#F1 20.14%-25.23%, FEAKRI)
REAE ST 20501 Ry A SLJBS A= L D RN 5 i I
AN, FHELAFAET 3 5 8 SR B LR (0.05%—
0.89%).
3 it

LRk B 0 LA S AN R B 1 2
FEMERIE & B R B B B 2 . ARk
B, WGBS AR T AR 24
PEs BRAR T DIERE M2, X5 ER 2%
(2005) 4l 18 () B 4 5 B ok Bl E AW E R 2 T
AN TR B A o 25 SR — 3k, S R B T Ak
& B i Pl b LR R TP A LR R 1 4 2R
NI, T R R R v A B A e S B R ) R
R TR BRI A SO I T HAth B R AN
A=A i S (CE D5 FE D1k /R 2014), 140 R A
Bt g rh U i 2 WU W AP 2 (Revillini
etal 20165 Zhang et al. 2018; RS 2022),
SR, AT IHZE 45 (2022)0F 5% & PLVH ik 5 24 4 B 4%
HEPR 1 8 FLR V% 2 HF 1% (Shannon #5%k 3.43)%
TFH A A A K ¥ 2% 45 B 4 1% (Shannon 54K
3.10), TR 2E 507 AR B R R O T A
R ok Bk kAR AR L TR GR
JE BRSNS ) N - S FR Ak BT (pHL
SR BB LB IS A W] B R R 2
FEE 0 AR (2 M D e 4 s 20025 JA A4
2007a), AT BEAE H T W AU B a4 B ab A
55 AH Wy Bl 2 FUELIE A AE 22 S (CE BR AN
2015), s 3 LRI 2R (e B 5
2022).
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Fig. 5 Analysis of metabolic function at third level for bacterial communities in Floccularia luteovirens

habitat soil.

WA Bk A T A B - R M
KL . S5 R BN, WG BRI T +
P AR AR TE BT BA R, AR TE B 1 B A
AL oy ff 7 HE R R e S B R i A7
A K AREHE Bl (Faulwetter er al. 2013), REFIA
BB A 13 P At [ RO RE 7 IR i IR 000 L
PEF(Vigneron et al. 2018; Zhu et al. 2018),
B B - 98 4 2R s AN BB 5 110 1 o i 2
(S JREE 2021), el L 3EASTE BT Tl BB v
GBI R AR —E R FR, HAX F 1

A X BT A4 B i 1) A K RN SRR 18 1A 35
Bl B4 B4 RIFERE N T T8 A S AR FM T
AR F RS, AR B R S LI O A
WAL S W 0 R i S i G P8 1 72 (Xie & Yokota
2006), AILASKHE IR . BEEA IR, 5
b, BENE SR RS P A LR | Y SRAE )
Ui e AR LIEIEE RS JF N A B A
2 KRARME R P flOAG , 7E— R e k7o
IAFE H(Chen et al. 2014; Rincon-Molina et al.
2020), ELIH RIS LH A F 415 CK 4HZ Al fF1E 2%
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Table 3 Functional classification of fungi in Floccularia luteovirens habitat soil samples

BISAR TIHeM F (%) CK (%)

Trophic mode Guild

FerE B S Symbiotroph N E B Endophyte 22.52 65.89
HME T ETE Endomycorrhizal 3.61 0.27
HiAth 34 BE Other symbiotroph fungi 0.23 0.07
B} A= ELIR Epiphyte 0.04 0.01
MK AR ELTE Arbuscular mycorrhizal 0.01 0.00
St Total 26.41 66.24

JEHE 5 F7# Y Saprotroph e XA EH Undefined saprotroph 31.83 3.39
&% 4= E I Dung saprotroph 13.57 9.68
A5 4 B H Wood saprotroph 1.49 0.48
85 4 LI Leaf saprotroph 0.51 0.00
+ 588 4 B Soil saprotroph 0.07 0.01
BT Total 47.47 13.56

Y55 B 57 Pathotroph HEY9 F L Plant pathogen 17.58 15.43
sh¥)9R IR ELIE Animal pathogen 6.35 4.15
HAtR I E H Other pathogenic fungi 1.30 0.56
3T Total 25.23 20.14

HAh Other 0.89 0.05

o OGBS WAETE D R S A
SRR, T FHER 1A 2 B S BRI (A 3),
T otk Mz, w5yt
ATIE BLEAR,, R FAEY A4 (Li 20205 W E S
25 2021), DN TR 1S B IR SRS BT
TR KA . JBKEBRAS B 8 AR LR e
Hh, B AR IR R (K13C), A
AACHE ™ P A] e A TR i B s Bl A K
(Oh et al. 2019), #RIfT, 1F0HAE5F(2022)%] PO L
WO s A U YR IS AR Y R B
IT7KOF 8 4 46 B 6 A 1% - 49 200 1 R0 B 1 2 A
BT RERRFF R T I FRERE ], HEENE
517, HEFER 20 WEAMIEEELHE, X
A fE 15 T VR G G 1 9 St T 0 TR A AE ) S
() FREE R A G (6 5 25 2015), JRATRES
DR . A SRR (R 5E 2014;
A 2016), KN AZIE NV RE ) Ksa rRe 2=
SERRZR , PR BOR 5 A MR I 2
) 3 Z I R F 2 — (R 2019).
AR R BN, RS B AE T 4540
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PR ECR S BE . A PICRUST X -+ 340 14 2
REHEAT IO , B 5 B i A 58 T I TR I 98 SR
it L BT | FREEE BAL A 6 MAilhE
(& 4), srET 28 TR 5). TE—ZTh
REJEH, AR T RE 2R 48y 32 25 40 TR I % G I
(13.08%-38.66%), iXj Hou et al. (2022)AYHHF5T
25 AL, Rahman et al. (2015858 & T4 )
AE Y 3= S Sl o P B R TR | kK Ak & W A
Yk REBFRYTORIEN B AR K S5 E
SAEFRARSCHY =R DI RE 2 h B Bk
RN T 4 HEAH TR 7E 12 % (transporters) . ABC iz
HI(ABC transporters), X{ZH 53 % 4t (two-component
system), Jrh Z 4 (secretion system). i B 43
Z 4t (bacterial secretion system)ft) 3= i, 15d B HAiE
flf AN A A IS RS T T Y AP
AN AR 25 8 5 RN 5 28 4 (Jeckelmann & Erni
2020; Lietal 2021), Ffad 70 R G050 WAL
IO 0 5] 5 53 200 L ) R e e J U A ) B 5
(Dashdavaa et al. 2018; Zhang et al. 2021), [XIfi]
P - 41 P i iz i R B AVE 5 5 S RS TBE
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LUneE , P LT RERL R R WaE Bk
A S TR DAL AR SR | RO A
FRANF 3), AR BT E ] LA SER A
W AL SR o (CRUFIE ) B R4 % (Anders 2001), #
LA BRI T MR A R R R B SR
ELA G HOA91) , 224 68 A TR RN 2 A B0 BT He o e AL
AR, RO B E N M S RS
HolEwE LA (EMSE 2018), BLHA A RERE S
WG B TS ARMIE A, 2o AR B SR L O o
4 B A K AR UL E IR TR, B PR R 2 s
55, MCEE, BAEEFRMIEERECHE, B335
ek ik o) L A= 35 v 1) L Ty B 6 B R I AR
AR LB TR

ARSI HEIT T X ks B s o H AR
B L ERUE YRR S 2 ), RSO T g
A A S T RE RO 4 A )
PIAEAE R | D BE B AN B FLOK B AL il A7 5 a2k
— 5T

[REFERENCES]

Anders D, 2001. Community ecology of ectomycorrhizal
fungi: an advancing interdisciplinary field. New
Phytologist, 150(3): 555-562

Batkhishig D, Bilguun K, Enkhbayar P, Miyashita H,
Kretsinger RH, Matsushima N, 2018. Super secondary
structure consisting of a polyproline I helix and a B-turn
in leucine rich repeats in bacterial type Il secretion
system effectors. The Protein Journal, 37: 223-236

Cai X, Zhang Y, Wang XL, 2013. Study on medium
optimization of yellow-green Armillaria luteovirens and
condition of artificial culture. Anhui Agricultural Science
Bulletin, 20: 33-34 (in Chinese)

Chen B, Shen J, Zhang X, Pan F, Yang X, Feng Y, 2014. The
endophytic bacterium, Sphingomonas SaMR12, improves
the potential for zinc phytoremediation by its host,
Sedum alfredii. PLoS One, 9(9): ¢106826

Dai DR, Xie ZL, Guo J, Mao YJ, Meng Q, 2020. Strain
screening and growth characteristics of Floccularia
luteovirens. Acta Edulis Fungi, 27(4): 115-119 (in
Chinese)

Dai YC, Zhou LW, Yang ZL, Wen HA, Bau T, Li TH, 2010.
A revised checklist of edible fungi in China.
Mycosystema, 29(1): 1-21 (in Chinese)

Dashadvaa B, Khurelbaatar B, Purevjav E, Hiroki M, Robert
KK, Norio M, 2018. Super secondary structure consisting
of a polyproline II helix and a B-Turn in leucine rich
repeats in bacterial type III secretion system effectors.
The Protein Journal, 37: 223-236

Edgar RC, 2010. Search and clustering orders of magnitude
faster than BLAST. Bioinformatics, 26(19): 2460-2461

Faulwetter JL, Burr MD, Parker AE, Stein OR, Camper AK,
2013. Influence of season and plant species on the
abundance and diversity of sulfate reducing bacteria and
ammonia oxidizing bacteria in constructed wetland
microcosms. Microbial Ecology, 65(1): 111-127

Fu ML, Liu J, Dong YC, Feng Y, Fang RS, Chen QH, Liu XJ,
2011. Effect of ionic liquid-containing system on
betulinic acid production from betulin biotransformation
by cultured Armillaria luteovirens Sacc. cells. European
Food Research & Technology, 233(3): 507-515

Guo J, Xie ZL, Luo T, Xue ZF, Guo JJ, Li FX, Zhang XJ,
2019. Comparative study on endophytic fungi diversity
of Kobresia humilis in Floccularia luteovirens.
Biotechnology Bulletin, 35(11): 109-117 (in Chinese)

Hou QZ, Chen DW, Wang YP, Ehmet Nurbiye, Ma J, Sun K,
2022. Analysis of endophyte diversity of two Gentiana
plants species and the association with secondary
metabolite. BMC Microbiology, 22: 90

Jeckelmann JM, Erni B, 2020. Transporters of glucose and
other carbohydrates in bacteria. Pfliigers Archiv-
European Journal of Physiology, 472: 1129-1153

Jiao YC, Yu M, Tang D, 2010. Determination of several
extracellular enzymes in liquid culture of Armillaria
luteovirens. Edible Fungi, 32(3): 6-7 (in Chinese)

Jing JQ, Sarenqilimoge, Qin J, Zhang HF, Li M, Yang DL,
2022. Effects of ultilization methods on soil microbial
community structure and soil enzyme activity in Stipa
baicalensis steppe. Chinese Journal of Grassland, 44(2):
33-40 (in Chinese)

Koljalg U, Nilsson RH, Abarenkov K, Larsson KH, 2013.
Towards a wunified paradigm for sequence-based
identification of fungi. Molecular Ecology, 22: 5271-5277

Li H, Yangjing ZG, 2002. Ecological investigation of
Armillaria luteovirens. Tibet Science and Technology,
2002(5): 25 (in Chinese)

Li M, Diao ZM, 2008. Study on the nutritive composition in
Armillaria luteovirens and sustainable ultilization of
Qinghai Province. Journal of Shaanxi Normal University
(Natural Science Edition), 2008(36): 93-98 (in Chinese)

Li P, Luo T, Pu XJ, Zhou Y, Yu JN, Liu L, 2021. Plant
transporters: roles in stress responses and effects on
growth and development. Plant Growth Regulation, 93:
253-266

EMFR 1073



ix F REEEHETHEETRMEMEEENNE I

Li YL, 2020. Long-term effects of nitrogen and phosphorus
fertilization on soil microbial community structure and
function under continuous wheat production. Environmental
Microbiology, 2020(3): 1783-1791

Liu ZJ, 2020. Study on physiological characteristics,
important bioactive compounds, the multi-omics
elucidation and genetic characterization of Floccularia
luteovirens. PhD Dissertation, Zhejiang University,
Hangzhou. 1-184 (in Chinese)

Ma X, Luo ZZ, Zhang YQ, Liu JH, Niu YN, Cai LQ, 2021.
Distribution characteristics and ecological function
predictions of soil bacterial communities in rained alfalfa
fields on the Loess Plateau. Acta Prataculturae Sinica,
30(3): 54-67 (in Chinese)

Man BY, Xiang X, Luo Y, Mao XT, Zhang C, Sun BH, Wang
X, 2021. Characteristics and influencing factors of soil
fungal community of typical vegetation types in Mount
Huangshan, East China. 40(10):
2735-2751 (in Chinese)

Mao YJ, Xie ZL, Xu HY, Meng Q, Guo J, Dai DR, Wang XF,
Sun ZQ, Zhou XY, 2022. Study on the plant diversity of

Floccularia luteovirens community under different

Mycosystema,

altitude gradients. Journal of Qinghai University, 40(1):
1-9 (in Chinese)

Oh S, Park MS, Lim YW, 2019. The influence of microfungi
on the mycelial growth of ectomycorrhizal fungus
Tricholoma matsutake. Microorganisms, 7(6): 169

Pouzar Z, 1957. Nova genera macromycetum I. Ceska
Mykologie, 11(48): €50

Rahman MS, Quadir QF, Rahman A, Asha MN, Chowdhury
MAK, 2015.
phosphorus solubilizing bacteria and their effect on rice

Screening and characterization of
seedlings. Research in Agriculture Livestock and
Fisheries, 1(1): 27-35

Ren LY, Pema Y, Tenzin J, Liu XL, Zong TK, Liu SY, Liu
XY, Phurbu D, 2022. Composition of soil microbial
community in the habitat of Floccularia luteovirens in
Tibet, southwest China. Mycosystema, 4(11): 1-17 (in
Chinese)

Revillini D, Gehring CA, Johnson NC, 2016. The role of
locally adapted mycorrhizas and rhizobacteria in
plant-soil feedback systems. Functional Ecology, 30(7):
1086-1098

Rincon-Molina CI, Martinez-Romero E, Ruiz-Valdiviezo
VM, Veldzquez E, Ruiz-Lau N, Rogel-Hernandez MA,
Villalobos-Maldonado JJ, Rincén-Rosales R, 2020. Plant
growth-promoting potential of bacteria associated to
pioneer plants from an active volcanic site of Chiapas
(Mexico). Applied Soil Ecology, 146: 103390

Schmieder R, Edwards R, 2011. Quality control and

1074 EHFIR

preprocessing of metagenomic datasets. Bioinformatics,
27(6): 863-864

Segata N, Izard J, Waldron L, Gevers D, 2011. Metagenomic
biomarker discovery and explanation. Genome Biology,
12(6): R60

Sessitsch A, Hardoim P, Doring J, Weilharter A, Krause A,
Woyke T, Mitter B, Hauberg-Lotte L, Friedrich F,
Rahalkar M, Hurek T, Sarkar A, Bodrossy L, van
Overbeek L, Brar D, van Elsas JD, Reinhold-Hurek B,
2012. Functional characteristics of an endophyte
community colonizing rice roots as revealed by
metagenomic  analysis. Molecular  Plant-Microbe
Interactions, 25(1): 28-36

Su SF, Wang XY, Lin ZP, Jin YH, Xue Y, 2022. The
characteristics of soil microbial functional diversity of
six types of vegetation in tropical regions. Journal of
Yunnan Agricultural University (Natural Science), 37(3):
505-514 (in Chinese)

Vigneron A, Cruaud P, Alsop E, de Rezende JR, Head IM,
Tsesmetzis N, 2018. Beyond the tip of the iceberg; a new
view of the diversity of sulfite-and sulfate-reducing
microorganisms. The ISME Journal, 12(8): 2096-2099

Wang F, Bau T, 2014. Research advances in the diversity of
soil fungi. Journal of Fungal Research, 12(3): 178-186
(in Chinese)

Wang H, Wang SM, Chen CB, Li Y, 2019. Assessment of
antioxidant and anti-inflammatory potential of the
aqueous extract of Floccularia luteovirens in diabetic
rats. Mycosystema, 38(9): 1519-1526 (in Chinese)

Wang QL, Jiang WB, Chen B, 2005. Effects of fairy ring
growth of Armillaria luteovirens on soil fertility and
plant community. Chinese Journal of Ecology, 24(3):
269-272 (in Chinese)

Wang QM, Yan L, Hu XQ, Peng WS, Yang RJ, Liu L, Liu P,
Dong Y, 2021. Effects of tea grey blight on the
community structure of endophytic fungi in tea leaves.
Acta Microbiologica Sinica, 61(9): 2949-2961 (in
Chinese)

Wang S, Wei J, Yang Y, Gao Y, 2018. Diversity and
community structure of entophytic fungi in roots of
Ammopiptanthus mongolicus in different recession
degrees. Mycosystema, 37(4): 411-421 (in Chinese)

Wang WY, Wang QJ, Jiang WB, Wang G, Ma JX, 2004. The
growth of fairy rings of Armillaria luteovirens and their
effect upon grassland vegetation and soil. Acta
Prataculturae Sinica, 13(4): 34-38 (in Chinese)

Wang Y, Xie ZL, 2015. Studies on plants related to the
growth and development of Floccularia luteovirens in
different regions. Jiangsu Agricultural Sciences, 43(6):
215-219 (in Chinese)



Research paper

22 May 2023, 42(5): 1063-1076

Mycosystema ISSN1672-6472 CN11-5180/Q

Wen J, Zhang SX, Yang XY, Qin RM, Xu MH, 2019. Species
diversity in alpine meadow of the Qinghai-Tibet Plateau:
altitudinal gradient pattern and its response to simulated
warming. Journal of Agriculture, 2019(4): 66-73 (in
Chinese)

Wu F, Zhou LW, Yang ZL, Bau T, Li TH, Dai YC, 2019.
Resource diversity of Chinese macrofungi: edible,
medicinal and poisonous species. Fungal Diversity, 98:
1-76

Xie CH, Yokota A, 2006. Sphingomonas azotifigens sp. nov.,
a nitrogen-fixing bacterium isolated from the roots of
Oryza sativa. International Journal of Systematic and
Evolutionary Microbiology, 56(Pt 4): 889-893

Xie HM, Diao ZM, Deng J, 2005. Study on the present
resource situation and sustainable development of
Armillaria luteovirens in Qinghai-Tibet Plateau. Journal
of Hanjiang Normal University, 25(6): 67-70 (in
Chinese)

Xie R, Xiong WP, Luo S, Baima DZ, Zhang JL, Qiangba ZG,
Hong Y, 2014. Meteorological factors analysis of
Armillaria luteovirens in Tibet in fruiting. Tibet Journal
of Agricultural Sciences, 36(1): 40-45 (in Chinese)

Xie ZL, Tian F, Yu J, Nie SY, Zhao LZ, Zhang JW, Lei YN,
Guo J, 2015. The genetic structure analysis of
Floccularia luteovirens using LUS and ITS assay.
Mycosystema, 34(1): 26-37 (in Chinese)

Xie ZL, Zhao LZ, Li Y, Lei JQ, Zhang FM, 2016. The
correlation of geographic distribution and ecological
environment of endemic species Floccularia luteovirens
on Qinghai-Tibet Plateau. Acta Ecologica Sinica, 36(10):
2851-2857 (in Chinese)

Xing R, Yan HY, Gao QB, Zhang FQ, Wang JL, Chen SL,
2018. Microbial communities inhabiting the fairy ring of
Floccularia luteovirens and isolation of potential
mycorrhiza  helper bacteria. Journal of Basic
Microbiology, 58(6): 554-563

Zhang D, Wang C, Li X, Yang X, Zhao L, Liu L, Zhu C, Li
R, 2018. Linking plant ecological stoichiometry with soil
nutrient and bacterial communities in apple orchards.
Applied Soil Ecology, 126: 1-10

Zhang KP, Mohsin A, Dai YC, Muhammad FA, Chen ZB,
Zhuang YP, Chu J, Guo MIJ, 2021. Role of a
two-component signal transduction system RspA1/A2 in
regulating the biosynthesis of salinomycin in
Streptomyces  albus.  Applied Biochemistry and
Biotechnology, 193: 1296-1310

Zhong R, Xia C, Ju YW, Zhang XX, Duan TY, Nan ZB, Li
CJ, 2021. A foliar Epichloé endophyte and soil moisture
modified belowground arbuscular mycorrhizal fungal

biodiversity associated with Achnatherum inebrians.

Plant Soil, 458: 123

Zhou JS, Sheng HY, Jiao YC, Xiong HY, Yang CJ, 2007a.
The ecological environment of wild Armillaria
luteovirens in Qinghai and comparison of strains in
different ecoregions. Edible Fungi, 2007(2): 9-10 (in
Chinese)

Zhou JS, Xiong HY, Sheng HY, Jiao YC, Yang CJ, 2007b.
Effect of the growth regulators, triacontanol and inositol,
on the growth of Armillaria luteovirens mycelium. Acta
Edulis Fungi, 14(3): 44-46 (in Chinese)

Zhou LY, Deng XW, Zhu LL, 2010. Effects of Chinese herbal
medicine extract on growth of Armillaria luteovirens.
Northern Horticulture, 2010(6): 207-208 (in Chinese)

Zhu P, Wang YP, Shi TT, Zhang X, Huang G, Gong J, 2018.
Intertidal zonation affects diversity and functional
potentials of bacteria in surface sediments: a case study
of the Golden Bay mangrove, China. Applied Soil

Ecology, 130: 159-168

(Bt o 325 3Tk ]

PRAE T, Thesr, 2013, HEEREEFRIEMARA
THEFRFAMIGE. R FE R, 20: 33-34

FOKH, W, 55, BEM,, &iF, 2020, 5T
T AL R TR R O 2 B HL R R . BRI AAR, 27(4):
115-119

WOERL, MW, R, ubdd, BIhIR, S5,
2010. FEEHRA . B, 29(1): 121

B, W, T, BIRWE, SEE, FERME, K
I, 2019. BB EHARPEEENERE 2SS
LS. AR, 35(11): 109-117

B, AN, BB, 20100 S4B IR AL SR LA
ANEGRIE. AR, 32(3): 6-7

SRR, BRI, B, Wi, =, BBk,
2022. F 5 S0 DUI0IR B 580 B R - e A W R 4
5 RS A, PER 2R, 44(2): 33-40

A0, 4R, 2002, FEAREINE ML VA, FUMA
$, 2002(5): 25

ZEME, NIRR, 2008, TR SR BN E SR 0 I AT RE
SR FAAESY. BRVE I KZ2M(A SRR R,
2008(36): 93-98

XUBEE, 2020. FL5EBAEM A BRAA: | SCHRTE ) T2
i e o2 4 29T G i AR AR AT, WiV o2 42
BT, M. 1-184

ik, BERER, kM4, XIFE, 40T, R,
2021, B 4 5 RN 77 XOR [R) R AR FR 5570 | 18 1 4n
FREEPHE S S TIRE T, B4k, 30(3): 54-67

WER, X%, B, BANE, KB, INNE, T,
2021. T 1 LAY AT Bl ISR A 39 BB VR RRAE S S
K2, FYeEl, 40(10): 2735-2751

EEM, WA, R, &V, S5, WoKH, ERE
¥, NGV, HBRET, 2022, IR T Lk

EMFR 1075



ix F REEEHETHEETRMEMEEENNE I

MR

BIEREVEAN Y ZREVER ST, IR0, 40(1): 1-9

R A, ARG, FHEESE, XBEX, SR, X
i, XNE, HAALE, 2022, Vi ESE TG4
THIERE YIS AN, YRk, 401D 1-17

T/, F/NKE, MWy, WL, BEfg, 20220 P HL
X 6 Fil w2 - G E T BE SRR AR, SRR
b K23 (A 2R FEE), 37(3): 505-514

T, BJb/R, 2014, LERE SRR ER. @Y
WHFE, 12(3): 178-186

Tk, Fld, BEKS, 2%, 2019, BEETHEKEY
X B PR R AR P SA AL I bt RAVEF IR, B 2%
%, 38(9): 1519-1526

FR2E, FEScU, BRI, 2005. 55 F B AR 4 B A KX
T IERAEYTEIE . ARSI, 24(3): 269-272

M, U5, %R, o0, BEiE, X0, X,
RME, 2021, ASECBERR XA T R N A BCR B TE 45
MIsZIA. UEYER, 61(9): 2949-2961

T, B, B, Sk, 2018, ARIFERGRST A
BN EE SRS RS, Y EH, 37(4):
411-421

ECH, FIREE, 30Uk, ENI, kb, 2004, B
A AR o B A B % SRR . BRI, 1334):
34-38

FE, WER, 2015 AR #ESETHEEKETHE

1076 EHIFR

WP RIIESE. TEHAREE, 43(6): 215-219

W, TRibE, Blbetl, B, RIWEE, 2019, HEE
Ji i FE L 22 R P T TR A R B LR A4 3
MM R, 222, 2019(4): 66-73

W R, RER, XBE, 2005, TR R A R IR
BUIR Je T RR 22 % R B0 95 . DUV U Vi 24 B 22 417,
25(6): 67-70

Woe, RELPE, K5, [IMHN, KEW, MEEE, £
B, 2014, PO GEA W KB HE R LR T8
PRCAO R, 36(1): 40-45

R, B, &, EF—, BEOE, KEMFE, FiE
B, SRER, 2015, FET LSU HIITS BT e 5 i 4 4
BIEF RS L ZREM M. W, 34(1): 26-37

W, BEOE, 2, R, R, 2016 HEE
SRR b B 44 B 4 1Y ML B A 5 A AR R A M o6
PE. AR, 36(10): 2851-2857

JHERS, RiEE, RiNE, BES, BEIL, 2007a.
TREET A V4 28 IR T A A IR T A ) A 2 X TR AR ] L
. R, 2007(2): 9-10

JEIShAs, BEMERE, BIBE, HilF, MEFEIL, 2007b. 4
KA R EAE LA KA. &A%
B, 14(3): 44-46

JHZEE, ABIER, RFF, 2010, PEZGZE A ELEE
WA KR m. dbJrkE 2, 2010(6): 207-208




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (Adobe RGB \0501998\051)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 600
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 666
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF005B57FA4E8E201C005B9AD88D2891CF62535370005D201D005D00204F7F75288FD94E9B8BBE5B9A521B5EFA7684002000500044004600206587686353EF901A8FC7684C976262535370673A548C002000700072006F006F00660065007200208FDB884C9AD88D2891CF62535370300260A853EF4EE54F7F75280020004100630072006F0062006100740020548C002000410064006F00620065002000520065006100640065007200200035002E003000204EE553CA66F49AD87248672C676562535F00521B5EFA768400200050004400460020658768633002>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 0
      /MarksWeight 0.283460
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PageMarksFile /JapaneseWithCircle
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed true
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


