SR R (WA IR, 2012 4, 3 1%, 353 55, 8 1421 /
Jiyinzuxue Yu Shengwujishu (Online), 2012, Vol.1, No.3, 14-21 /i
http://gb.5th.sophiapublisher.com

MRS
Research Report

BERELFSREERREER DT

AR, Xee™, TR, #ea ™, T, &=
BRI TEhG, AT, 350002
WHIEY: mrefafu@163.com P £
FERASE5EMEAR, 20124, 14, 535 doi: 10.5376/gb.cn.2012.01.0003
Wi H M 20124 02 A 22 H
B HM: 2012405 H 1S H
RIHMW: 2012405 H 18 H
ALEWRRIE GERAESMNHEYYY B BUKRTERBETE NIRRT HMY, KA Creative Commons Attribution License % H AT AL, FRIK
KRB REXEEEE AR5, BBTE NS R 5 =07 Bt A A 5444
HCRAE 5] A%
3R (R 30):
XURALREE, 2012, B4 P 2244 5 ik 72 R RIA B R 4 by, DR 4% 5 AR 0 H R (online) Vol.1 No.3 pp.14-21 (doi: 10.5376/gb. ¢n.2012.01.0003)
51 g N (EFE0):
Chen et al., 2012, Analysis of Differentially Expressed Genes between Mycelium and Primordium of Paddy Straw Mushroom (Volvariella volvacea),
Jiyinzuxue Yu Shengwujishu (online) Vol.1 No.3 pp.14-21 (doi: 10.5376/gb.cn.2012.01.0003)

8 FE R Solexa MFHIA, X 18 22 A R IEHEAT T B 5L H R IK (DGR, 78 18 22 (KA R IE ST 4 15 3 5
701 781 F1 5 659 262 A fi & /7 #5%5(clean tags), X B [FFR25Fh i (distinct clean tags) /374 85 626+ 95 363. KT A =ik
BINFAR S SHREFERTHN, ERHLERFREEESCESR, SFREMET 43.32%FM 52.57% F325 AT LLAME— 5 A (map) F
ZHEFH| L, HEREFIET 21.65%8 21.47% bR 0] LI e A BIFE R AT 5 o B, B LR R B AR ME — e A ) 2
[A %5 (unambiguous tag-mapped genes) 7N 14 794, 15 534 Z F 3L H M1 B8R, A SERILE BB ERRIEMNIER 4 163
A, HfEFERE R B NSRRI 2 486 Al 1 677, RAEEFIETRREMIER 321 4. 43l Blastnr tbxt, 785
R R RIEER, WREAREER) GRS RS BRI, IR R MEZ ARG E. GO ThREE £ R
R, AR, OHRMZBESAREHRE K5 F TR . Pathway THAEE £ W4 L, SRR E A REEL T
WRIE, T EEETY A AR RS, O G RER D

KRR B TR BT RNRIAE, ERREEN

Analysis of Differentially Expressed Genes between Mycelium and Primordium
of Paddy Straw Mushroom (Volvariella volvacea)
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Abstract The expression profiling of mycelium and primordium of Volvariella volvacea was analyzed by using
high-throughputsequencing technology based on the Solexa Genome Analyzer platform. Totally 5 701 781 and 5 659 262 clean tags
for mycelium and primordium libraries were obtained corresponding to 85 626 and 95 363 distinct clean tags respectively.
Comparing all the clean tags with gene bank, in mycelium and primordium libraries, 43.32% and 52.27% of the distinct clean tags
were mapped unambiguously to the reference database respectively, and 21.65% and 21.74% of the distinct clean tags were mapped
to the genome database of Volvariella volvacea. Finally, 14 794 and 15 534 unambiguous tag-mapped genes were obtained. Analysis
of differentially expressed genes shows that there are 4 163 genes differentially expressed between two libraries, and in the
primordium library, 2 486 of them are up-regulated while 1 677 of them are down-regulated. There are 321 genes that are only
expressed in the primordium library. With Blastnr comparison, they are found to be related to protein and amino metabolism, glucose
metabolism, lignin and cellulose degradation, lipid metabolism cytoskeleton, and so on. Gene ontology functional enrichment
analysis reveals that most genes related to glucose metabolic process, monosaccharide catabolic process, hexose catabolic process,
alcohol catabolic process, and glucose metabolic process are down-regulated. Pathway enrichment analysis shows that genes related
to ribosome are all down-regulated, and this indicates that when primordium is developed the cell metabolism slows down and the
protein synthesis decreases.

Keywords Fruit body formation; Volvariella volvacea; Digital gene expression profiling; Differentially expressed ge
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%% (Volvariella volvacea (Bull.ex Fr.) Sing.),
FREZZACTE BT R AT s D3 s A [ 2 55
2% bR T 487 W[ ] (Basidiomycatina), JZ 1 24
(Hyoenomycetes) , G & 1 B IV 24 (Holobasidio-
mycetidae), <> H (Agaricales), &5 1# l(Pluteaceac),
gk JE(Voluariella) . g2 #Gr . WG =R 2 R
X2 R BB, S A, TR AR,
BHRESREFRMEMERMME, RZAMIE%Z.
Hur, EEANLERREW 30 2MalHEd, Hr-s
A 8 AL(ik 4, 2009, HE &L R,
pp.47-47), BAHIRERIETFIME.

J5R 35 (R0 12 £ FH R A v sk v ) B A
&, M EHENAEY S REAEER N, FIERY
N B IR R FVE R, HIARSE R 2
HHIEAEYI T € o SRR R 2 — R EE
PP RAEF, JEEA ) 22 R R IA R SR T i B A
SR IR AR FH (B A, 2009) 0 Xof B2 J5 BE T
B 22 5P IR JE DR (P 9, o) [E8) B R~ SR T s 1)
S UL R EE R E

AW FFIH Solexa Genome Analyzer il 5~
G, N R R 224K SR IR AT T BT R R R A
(digital gene expression profiling)dll ¥, FH5M 743
B [P EHE 5 B A S 06 2 B g L D] 26 % e s 2H Bk A
PEEATEOX, KB T EEE R RIBRERE kS5
@A, PUA T M0 S5 8T8 B 21 B

1 4R 550
1.1 BRI S A S i

T IR B B 22 R 5 R AT R R SR IA
55, KH Solexa /3 HTAX, WHEERE 2K
JRFE poly(A)E &M RNA HHAT T il B Ar 25l Fr
(Tag-seq). @it EERENT, 76822 FEEFEA
P4y R4S 2] T 5 832 613 il 5782 506 N UAI
PR (raw tags), X IFRZE RIS (distinct raw tags)
YN 199 222 1216 812 (£ 1). JRIAHHE LB
JRERIFR G, 7F B 22 AR R I X B A S EAS 2
Jo B 7 A5 2 (clean tags) L 407 A2 5701 781 1 5
659 262, IX 55T &l bR 20 B ) Bk A Bl A
(distinct clean tags)73 7N 85 626 F1 95 363. ¥ H
R P AR 5 2 2 BEDR B AT LU, 5 B 2244
MG HESC R, (HAREFIELT) 51.32%F1 52.57% 1
FRZE 0] LAME—H 2 AL (map) B 2 % 7)) L, (5 R Fh
) 21.65%H1 21.47% HIARAE AT LR 5E i 21 45 R 21
FPH 1o 5%, TR 22 AR iR s 5 I — s Ao 11 22 A

15

% (unambiguous tag-mapped genes) 77N 14 794 Fl
15 534, IXLERLPRIAER 1 54 1 1A 22 148 J5 25 B B
KISPIEEA, BN T IR IETE B 7 AL

1.2JF T8 B 5 5 R A HE R 43 #

NT NI 22 R JRIE I3 R Rk,
HE AN ST I o AR R S 25 R TR
ATEEXS, 73 n3RAS 7 ME—E AL 14 794115 5344
B[R N T bR B R R IA N,
SR RIEEIRAEN, IEX 22 R AL MpE IR T
ZEFRIRIE, B FDR (false discovery
rate)<0.001, RigZAPJUEpEMIERE. AT,
72 RIB LR 5 A 2 22 e R A HOR T B0 55 T2
(R |log2 Ratio|=1) HFDR<<0.001 /)., x4,
TE T 22 AR S B0 e b, LR 35 22 5 R A Y
BE[F4 1634, HA e 12 4867, T i1 677
™, R 2B BERIA B R R 2201, RAE gk
FKIEMER3I211M D).

T AR B R R B R R SR A L,
JRJE PR R RIA R 321 AN AT R X
(Blastnr). B T~ H § 2 T 50 18 5 8 D g ) Bk AR
AR, 1938 321 NMEER 4K 2 H/E NCBI
Bl o 2 )[R YR 5L R 2 D Be R k0 R TN AR A
(predicted protein) B¢ # % 5& & H (hypothetical
protein). H L 21 (1) 4G 1 V) D g 1 L R 1 T 3% 2,
ML AT LUE B, 1R B R R A R R
A (AR AU IR, KR
T Y= PR AR B 2056 2 R RIS A k.
NRRTLE B CMNVRE A - MeER, A
AYHEFrEARE . MR ESEZ MR EE
FIBK M, 2007). SNF2 ZX ik & A 75 K 24 & il |
BE 5 RE AR EEE (VR 55, 2004), 45
ATP BECES32) 585 5 7 R USCH %

321, 7.71% 220, 5.28%
[ RS s e |
Genes expressed only in mycelium
I e E= AR R ER O E SN (B RAS]
Genes expressed both in mycelium
3622 87.00% and in primordium
A Gl

(=)

e b e i A
Genes expressed only in primordium

P 1 T 2k 5 DR o R R (K] AT
Figure 1 Differently expressed genes between libraries
mycelium and primordium
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R 1 PIMEARFRRZE A —
Table 1 Distributions of tags from two libraries
Gt i H el B 24k JR 3
Items Category Mycelium Primordium
JiEbR%: Raw tag A Total 5838613 5782 506
%L Distinct tags 199 222 216 812
[0 wllllag et 4L Total number 5701 781 5659 262
Clean tag A% Distinct tag numbers 85 626 95 363
FT A bt 212 DR AR A5 S8 Total number 3 466 775 3404 715
All tag mapping to gene 5 S0l RO PA AR N
e o I AR 28 T o AR RS o B 60.80% 60.16%
Total % of clean tags
i
ﬁ. ﬁéﬁ 48 327 54 857
Distinct tag numbers
e R P AR AR o T b 56,44 57 520,
Distinct tag % of clean tags e we
ME— EEOO 3] — SR R B 26 SH 3 190 542 3 162 898
Unambiguous tag mapping Total number
to genes e o AR A BT o B 43 b 55.96% 55.80%
Total % of clean tags oue oo
i
*/T. .ﬂlé& 43 943 50 137
Distinct tag numbers
e B P AR RS AR A o T b 5130 52,579
Distinct tag % of clean tags o o
JIT A RS 3 P ik R B 16 691 17 381
All tag-mapped to genes Number
Z B K H A
S SERR AL 54.11% 56.35%
Percent of ref genes
ol s — b o B e = 14794 15 534
Unambiguous tag-mapped Number
genes S SERR AL 47.96% 50.36%
Percent of ref genes
Eb T B L DR ZH R B 4 B 1 598 404 1 707 840
Mapping to genome Total number
e R P AR A R A 28.03% 30.18%
Total of clean tags e e
¥ Distinct tag numbers 18 538 20 474
e R P AR S AR A o b 21.65% 51479
Distinct tag % of clean tags oo e
B LR B AR %S BSE 4 636 602 546 707
Unknown tags Total number
e R AR S T b 1116% 9 66
Total % of clean tags U oue
ﬂlé& 18 761 20 032
Distinct tag numbers
e AR SEANE E r LE
PP 21.91% 21.01%

Distinct tag % of clean tags

1.3 GO IRE E&EN T

F A A fA (gene ontology, GO)s&— /N3 [H If
RE 1) 1B Prbr AL 7 KAk R, R — %Zﬂu%?ﬁﬁ i
% 1l -7 & (controlled vocabulary) R ##i i & [K 7= 4
IDRE . H I = AN A4k (ontology), 535l FH 2K

16

38 3 [R] ) 41 P 2H % (cellular component). 4311
fit (molecular function) 1 £ 4 i £ (biological
process). GO )5 A% BLAV J2 7] 2% (term), &FAN10] 5%
X — AN JE . DLEEMNZFT GoTerm [
p<0.05 AHE, 53] 5 4EEEEN GO term,
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& TS 51 E W) FE (biological process) A& I WA, HEMmARRY T RHRIE. g REH, JE
(£ 3). IEEHEEIM S Goterm F, H 4 MEHEAR FEAFEARUTAN BRI GH 73 HE 2 T R
WAHXK, 1 NIRRT OB AR, BR—MER E

R 2 JEUHE AR S A JE AL (1 R bt &5

Table 2 The results of Blast nr comparison of genes only expressed in the primordium

(7 YL P Th g (7 Y LA

Functions of homologous genes = Homologous gene product

A R (F AR R R R P LB (XP-001838320.2), RAAMRE HHF Al (XP-|001881739.1), LH R

Protein and amino metabolism  IkEF(XP|001878503.1), &I K R EAEF (XP001835781.1), L-E IR AL
(XP|00183222.9), %i#5iZ & (gb|EFI97594.1), &)@ & HEH(XP-001830806.1), & HLhkH
(XP-001830920.2)
Aspartate carbamoyltransferase (XP-001838320.2), Aspartic peptidase A1 (XP-|001881739.1),
Serine carboxypeptidase (XP|001878503.1), Heme oxygenase 1 (XP|001835781.1), L-amino
acid oxidase (XP|00183222.9), Ammonium transporter (gb|[EFI97594.1), metalloprotease
(XP-001830806.1), Aminopeptidase-P (XP-001830920.2)

A

Glucose metabolism

ARIUR, YHRIEM

Lignin and cellulose

HEFE 12 1R (XP-001838329.1) B HRL - B it AU B (XP-001837537.2)

Sugar transporter (XP-001838329.1), Succinate-semialdehyde dehydrogenase
(XP-001837537.2)

I E ALY (XP-001880058.1), VEBF(gblAAR03583.1), Z —HEEALEGF (XP|0018877844.1)
Oxidase peroxisomal (XP-001880058.1), Laccase 5 (gb|]AAR03583.1), Glyoxal oxidase

degradation (XP|0018877844.1)

REAR Tl N T 22 S IR M 2 (X P|001828290. 1)

Lipid metabolism Phosphatidylserine decarboxylase 1 (XP|001828290.1)

il luks W5h & H (gbADB44905.1)

Cytoskeleton Actin (gb|ADB44905.1)

He AN AR BE BR O (XP-001829984.1), SNF2 K Jk & H (XP-001875729.1), 5 ATP [iff
Others (XP-001836486.1)

Small heat shock protein (XP-001829984.1), SNF2 family DNA-dependent ATPase
(XP-001875729.1), Calcium-transporting ATPase (XP-001836486.1)

3 WLk 5 S Go iRt w &

Z 3 Significantly enriched Go terms of mycelium vs primordium

FER AL HE RIEEH p 1A LR % TR A
Gene ontology term Corrected P-value Genes of up- regulated Genes of down-rgulated
R AR 0.001 96 1 20

Glucose metabolic process

RS AR 0.021 28 0 17

Glucose catabolic process

RN AR 0.021 28 0 17

Hexose catabolic process

LBy AR L AR 0.021 28 0 17

Alcohol catabolic process

SR A AR 0.021 28 0 17

Monosaccharide catabolic process

17
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1.4 Pathway B ZE L EE 0T

FEARMI P, ASTRIFE DR 2 [0 B PR A R A7 3
VIR . X 22 R IR R AR T i 12 (Pathway)
AHTABT IR TR TR . 76 22 R 1R
Frp, JEid pathway 20 #r, 1887 3 MEREE
MRBHEHEEE 4). KX TFEmERE ARG eE
i, HAE—ANER L, ey TR, BREA%
BN . B A R AR AN B, b A
B AR SRR BOR R, 0BRSS Ft 20 AR
ES, mAMAGRERD . TSR
FABE N EBAE, A S RIE N RER
BAEINRESE S, AR50,

4 R 5 I pathway 235 & 01T 41 %

Table 4 List of pathway enrichment analysis

Rigigie QfH R EE R IR TSk

Pathways Q value Genes of up-regulated Genes of down-regulated
e s S R

FPARAR AR . 00054282 34 37

Limonene and pinene degradation

%)

Pilix 0.007 876 0 1 41

Ribosome
g/: 2 I=HA RN A >

REAR, WA, RN 0,008 446 4 6 1

Alanine, aspartate and glutamate metabolism

2 PHig

B HE TR RA RS, e EREY
SRR B, % B BT AT 1) 32 BEAT RS K
PR, 2003). BEE > TAHEVFERRE, TR
H5RE T CIRA S 7K, I BT 75K
AT Rl 7 v 22 S R EOR B R R (B HE S5, 2009)
Hil, C@NPRTFEREEm. KE Z 7R
JE (Szeto et al., 2008; ZENHAZE, 2009). ISR,
BLAR SR BE T RS 22 5 356 IR 3R 0A 1 AT 7 L AR AR
Kb, (HRVPRAFAE AL o (7 B )
BHWA: —RTREREMEENGERETSAE
PR, R Sl 5t - S A R O Bk DR ) AE 88 Ol 9 5%,
2010); R TEMAKERE—RIERNSY, Y
BT FORIE IR A MRS JE R KT, e R I 752
RIS KRB EFRIEIER . T MR LK
ST R T DR R R R R A AR, BRATTR A
B —AL Nlumina MWFHA, X EEGE R 244, J5dkdE
1T T BRI RIS Y, F BRI P 25 R 5 g
BRI FoR RN, RS T REE I
JI 22 S R IK L ]

B —Fh 2 WAl 7EARTR R IMFEAR R
HEEAEM . Chen Z5(2004) 7 [ 2135 1) 55 15 B Ik
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[Al(Laccase 5), - H R BUZBEAE SR SLIHR K &5,
HEMNZERN S 7R ME RS K EA K. R
W, R B R R A 2 R 2 NCBI XY, A —
AR 5 i o ) B R R AR &, WISE R E N
Laccase 5. X5 Chen 14512 —%{. Zhao and Kwan
(1999) I\ 3 v o i B RE A Lac 1, JF HKHLZ

il of 7 ki - SEAR TS A — € PR . il EE
S (19971) K AT - 25 F0 7 8 1R SR B Rk o AR I R T o
A, REARAE B 22 H.45 BUCE 2 11 1 SR JR i . I SU R
FIRY], BREGAE T SR R b A AR .

KA IR 5 B (aspartic peptidase)—Ff 81 2
EE KRS, ReVIHIRAARMARIES T
FERR R TR 1 ) IR B e A R 1 o PR i, E 3R
PR IR AR AR SRS R B 2R . AR
B, RAZAR R B AE S5 5 R e 08 (o P 45,
HEEYERE L Ee RREREE 2011 %A
LR SUIMELE, pp.152-153), SAMFRL R K.
AR T8 R H (heat shock protein) A2 41 A B A= 9 14 52
Tl B I B A R S BN — R E A . AR
KU, PRWEAVRS S TREKEN, EiRE
S A SR A T P AR ) e s R 45 5 B R
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(c

M.(Leung et al., 2000; Miyazaki et al., 2004; %< A0
5, 2009) AT, HwE I BN N AR T
HH(small shock protein)ffFHERIL, HHTARILE
R—.

FAk, #Id Go ThfgE &M fil Pathyway &
PESHT, IR LT R R AR . 8 1 sk
55, H—BRPFEIEEOE — MR AR,
WEZ MRS EM N ERTE . BRI ZES
KIEFERLE R A AL ThReIIE, EH KER AR D)
ReEDR, (HAZTRAAF 2 1 IR 28 B A 1) 22 S 3R
R, RS JE PR R I BT ) 43 1B 28
JE B

Bl e — M 2 My A ALl FEAR TR R A
HEEIEH. Chen 5(2004) 57 P& 21 3T 11 5 1% FR 5
[Fl(Laccase 5), FFH &KBIZBEIEE S HRIL B &,
HEMZERN S FRAERTE RS K EAK. K5
R B R IA R R 4 NCBI LR, H—
AL 5 i kol i) B R FEVE IR R, WIE A E N
Laccase 5. X5 Chen 14518 —%{. Zhao and Kwan
(1999) I\ % o o i B GHE F] Lac 1, JF HRBLZ
il o) B 4 1 SR TS RO — e AR . il
S (1991) AR FILAE T4 A0 4 1R R R ek o v o R o)
A, BeARAH TR 22 25 i E 2 (7 S Rk . Ix et
TR, AL SR R T e AR

RAR IR E [ M (aspartic peptidase) & —Fft # 2L
M H KGR, REVIHIRAEMRIRES F—1M4E
FEPR 1Y) 2 B TV 1 1) IR R AR A R 1 T ) P, B
P AE IR RS KB E AR . AR
B, RAZIRE B LE R S e e Rk (Rt 55,
HE YA T E s AR RS 2011 %R
ELR N ELE, pp.152-153), SAHFFLGE R —5.
AR T8 L F (heat shock protein) e 21 A Bl A= W 14 52
JoiEL I B A R S B I — R E A . AR
K, MRFEEAVRSE TR ER, ERE
SEHM AR RN BT R AR I e SRR S P R
M.(Leung et al., 2000; Miyazaki et al., 2004; %< A0
5, 2009) AT, HwE R BN N AR T
F H(small shock protein)frERIE, ST AR
R—.

Tk, #Id Go ThfgE & M Al Pathyway &
PEHT, IR LT R R A . 5 1 T bk
55, H—BRIPFEIEEOE — MR AR,
WEZ MRS EM N ERE . BRI ZES

19

RIBFWIEBAT R TR, BT KERRFI
REFEDN, (EEBATIAS B 1 IR I R (1 22 7 3R
WBFER, A5 I — DR R T UK 7 T AL BE
SE T b

3 MRS Tk
3.1 X E

AT TR R N2 S Rk H1521, FEAR AR
PROK 2 B I 78 O DR o

3.2 FEdn il 4 K RNA 32H

T 22 AR R SR 12: 5 IR R 45(2000) - R
H1521 4677752 OO R 42 45(2010), W24
SRR R G, RAKRRK /NI R A T 5 20
o B 22 R R R L 48 RNA $2HU)7 14 F pBIOZOL
A Y RNA $RBGAGRRBLE RNA, FH
RNAeasy plant mini kit iR & (QIAGEN A F])%}
FRE RNA #EAT4iL, AAAEEIESE R T &
SRIE Ao

3.4 PP ERFEE RN T

H Agilent 2100 X H2HUE RNA [ (ng/ 1 L)+
28S:18S A RNA [ 58 %t B S I , 46045 4% ) RNA
FE 3 AT SO Y, SCEEA S S Uy 725
H& Morrissy 5(2009).

3.5 BFRMRIEERF KRN

WP GBI 2T A 3SR R 46 7 51 B8
H & PRI DL S D AR & Sl (reads),  EFR—
RYN A AT &E 7l (reads) J5, £33 Clean Tag.

AL S FE R P AR S G = B bk PYd2]
SR 8 ANFEARPY21, PYdIS, HIS21 HIH
224k, H1521 H%E 5 1558, H1521 Hi%E 5 4n i,
HILH, KRS B N) mRNA SERE
VI S P BE R . B, AN S LR R
R L IR P 51 3R AT [R)9R L X (Blast), 4RI =0.8
I, X ST A R H R — AR, R K
MF5, &R Tl MEEE<0.8 B, P
KT HWENASF IR R B o AR A S5 2 A
VRPN JE DR S A H A T K

TG, FAEDE RSB S 2 B R
FT A 1) CATG A 5. (i B ) mRNA), #JEE— 4~ CATG
+ 170t WIEI S HIREE . R, KTE E R RN
7 bR 5 225 bR BE LE T (Blast), 2 o VFHS L —
ANZE, X H A Unambiguous Tags (ME— Ebx)
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Bl — AR AR 20 AT BRI R . 9 T HERR . Bl
T R RN R R R IA KT, AN R R IA R
FrfEf b B . FREAL AN, TPM (transcript per
million clean tags)=( bt X 21 1% 3 D] w5 o & A 28
) - ORAEA R 2 P AR 25 X 106, bRk
145 R H TPM 27~ (Hoen et al., 2008).

3.6 Z R RIXEH Bk

% Audic and Claerie (1997 /3BT, FH
TR B TR PR AR ) 22 S R )RR, x2S
KIH) p AERET 2 BRI IE, S5
FDR (false discovery rate) K fix & #E p B R{E
(Benjamini and Yekutieli, 2011). AHfF 77 2 7 RIAFE ]
5E X H“FDR<0.001” H 2 F 54 2 f5 LA E(RD log:
Ratio[>1)fIZE[A]

3.7 Go YIREEHEIT

X AN [F R AR Hh 2 S R0 1 2 DAL 47 2k DR AR A
(gene ontology, GO)73HT REMH A& 22 J: 1 J: [T 1) 1)
fit. GO Uifie s S TINES IR FIFHE(2011), AL
W, /2 corrected-pvalue<0.05 51 GO 2% H#
A 22 AR GO % H .

3.8 Pathway B E M E £

Z I IEQ011) I V0] B Ji 5 . TR 224k
7R IKFE K HEAT Pathway M E E T .
Pathway 73T 1¥1 H 12 8 8 AS [ RE AR 0] 22 57 3R0A 1
R 2 5 3 ERUISAAE 57 S %5,

& TR

KU BN AIE TC ) 2 EPAT N SR SR s AL &
i 2 S By SC P 1) 6 B s YE R ME 2R 25 1 Bdfe 43 %
WIENG WESTHER NI E T, 18R BT, #3C
BN GE. A b EF R R R &SR .

i
AT AT B 1 S IR Ml B AR AR 2R 3 T 4
Bi(%i'5: CARS 24). [H Z £ HI T it A 5 R A i i 20 v
HHE 24 B B AR BR BT b A HIE TSR At 1 56 2%
i, RS
SR
Audic S., and Clayerie J.M., 1997, The significance of digital
gene expression profiles, Genome Res., 7(10): 986-995
PMid:9331369
Benjamini Y., and Yekutieli D., 2011, The control of the false

discovery rate in multiple testing under dependeny, The

Annals of Statistics, 29(4): 1165-1188

Cai WM., Li N.Y,, Xie M., Gao Z.S., and Jin Q.L., 2009,
Identification of developmentally related genes in
Lentinula edodes by mRNA differential expression, Junwu
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