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—. WE

1.1 & R iR

ek 6 MRS HAZ AT S5kl (RNA-seq) 73#r, 3L3R73 38.04 Gb Clean Data, #5#f/# Clean Data ¥4 2
6.00 Gb, Q30 BiAE 7t > 93.24%.

73 ¥ S FE S Y Clean Reads 51 E IS 3L KA AT P HI LU, XS &R M 84.60% F| 87.60% AN4E o
FT R AR, AT AT AR BT R T >4 DR AR DUAG oA DLRCRT B DR B A, AR S 1] 982 A, S
285 MR DRI RE

FEARTITH 1, Fold Change > 2 H. Pvalue < 0.05 22 5 B R ik bt , 7E 1 & 1 &AL, B3R15
ESRBENGIR., ZRFEERINGEE LT GSEA /M1, ZRAAEBIY), 2 RERE A EESER,
VEARSE Rl WIE SR T

v EUMERSH

2.1 EWEBIHRE

VM B iR an T B TR -

Map
reference

| wwwe || TREE | wmme | FEER (] seaw || FEEE

R it
Reads 7E . ARERE
HXMS ERRIEL =
l Map%tit l gléﬁi . e g 'L@.fi?ﬁ

l Goaﬁﬁ I KEgggf

1.1 BFAMRE
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EEEN T N AL AR FR N raw reads BY raw data, fifi 5 E X raw reads 347 512(QC),
DA & I P Bt 2 75 0d F T Ja 2 00
JFfE)E, 43t €18 3] clean reads, K clean reads Lt E|Z% ¢4, @RE X, 4iit reads
122 75 B o A I S 78 v, T B 45 R Bt 25 k% (QC of alignment). #5
i, MIEATHERI R . AIARBYY). PO S AC . SNP kil 55— RN G 82504, FF M IR
RGO N (R 22 e R AR AR IR, BT Rk R, HEAT GO DRt R EMEE S
H1 Pathway %35 1 & &£ 04T

2.2 FFHIEEXT

FATIR ] hisat2(https://dachwankimlab.github.io/hisat2/) XT3 5 i) reads #E47 5% R K 4
(I EE RT3 4T . S % L 2H4% 32 https://www.ncbi.nlm.nih.gov/datasets/genome/GCF_000240135.3/

HISAT?2 /& TopHat2/Bowti2 HI4kAE3#, {3k i) BWT 53k, Sl 7 5 pR ft 3o F A o 2>
IR 5, VR TopHat2/Bowti2 Al HISAT f ] 2 #5 45 HISAT2.

EFAEGT, RS HRERAERESE, M HACERASFIEG Y, SLIORE &I T frr= A=
() reads &L H 20 b2 T 70% (Total Mapped Reads or Fragments).

I R b bt &5 SR F

%221 ERMALXERGH

Unique
Mapped Mapping Unique .
Sample Total Reads Mapped Reads Unique Mapped Mapped
Reads Rate Mapped
Rate

Al 37,057,408 32,456,242 32,462,289 87.60% 23,612,200 23,612,980 63.72%
A2 34,517,398 30,122,986 30,133,688 87.30% 22,127,218 22,125,652 64.10%
A3 47,950,374 40,582,327 40,566,016 84.60% 27,825,149 27,825,602 58.03%
Bl 38,942,482 32,456,242 33,373,707 85.70% 23,612,200 24,849,198 63.81%
B2 36,124,566 30,122,986 31,175,500 86.30% 22,127,218 23,293,120 64.48%
B3 39,710,466 40,582,327 33,714,186 84.90% 27,825,149 24,243,239 61.05%

s O R SO A bam #4350, AlEE IGV B4 (http://www.broadinstitute.org/igv/) , FH 45 AT
BESRE.

2.2.1 Reads ¥J— 1454
PR A S 2H 8 R S0 ) e o, B s AR L P AR ) e e 91 SIE B 78 55 B A e BB B A SR
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(K] 573 AN 37 Stlair, P20 I PR PR, (B AR — R L
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B 1.2.1 Reads ¥J— 34 (A1)

2.2.2 Reads 7EZ R4 E K416

FAT{E FH ANNOVAR *f Reads LU xf b AL B AT VR, R EH NI E 7 IX
(UTRS5/UTR3, B[ Bii/E K N E)>BI VX >N & T IXSEE AR, 2R )5 Gt 1t Reads 7E3: K 4
A . RBIR
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= exonic 95.48%
= intergenic 3.95%
© intronic 0.56%
© splicing 0.01%

B 1.2.2 Reads fEEFEH 5 F 1153 A (A1)
v B EE S X #] exonic(AMEF). splicing(BIVIIX)  intronic(P & ). intergenic(3 A 8] % X 35) ¥
Reads FT i [1H 70 % .

MR ELE Y, FrA R 90% LA EHEXT exon XI5,  FEXS BRI LT

& 1.2.3 Reads 7£%: R0 54 A5

> BRI

X 45 5 bam SCA4: results/ 02 mapping/# i % /accepted_hits.bam
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b Xt 45 8 bam 1) index SCF: results/ 02 mapping/# i % /accepted_hits.bam.bai
¥J—Ab 53 A: results/ 02_mapping/f¥f it 4 /uniform.geneBodyCoverage.curves.png
Reads 7E 3[R 28 5 73 HH 1 5 Afi - results/02 mapping/Ff i %4 /reads_ map.png

> BEIM
1) doi:10.1038/nmeth.3317 (hisat2)

2.3 BRAPE

Stringtie 1 F A2 M AP ML 5HI%, Cufflinks /&35 35 5% WAL RUR FRE Stringtie
TER BUEAIUER B LRI, REp il o e B b BE R MoE & bk, WiEi%E
AR, 1H2 cufflinks 7E—SEHRFFRIG L N 6 R RIS & WIS THEE R, Stringtie 2Li
BT cufflinks.
> SR

Strintie P45 B results/ 02 stringtie/KE 5 44 /FE i 42 * gtf. (Z T 4L

R 1.3 FHIPRERRS

Scor

Chr Source  Feature Start End Strand  Frame Atributes
e
Superc gene_id "MGG_15984"; transcript_id
Cufflink
ontig 8 transcript 42074 42397 1 + . "MGG_15984T0"; FPKM
s
1 "0.0000000000"; ...;
Superc gene _id "MGG_15984"; transcript_id
Cufflink
ontig 8 exon 42074 42076 1 + . "MGG_15984T0"; exon_number "1"; FPKM
s
1 "0.0000000000";...;
Superc gene _id "MGG_15984"; transcript_id
Cufflink
ontig 8 exon 42212 42397 1 + . "MGG_15984T0"; exon_number "2"; FPKM
s
1 "0.0000000000";...;
Superc gene _id "MGG_01949"; transcript_id
Cufflink
ontig_8 transcript 42735 45926 1 - . "MGG_01949T0"; FPKM "0.0000000000";
s
1 frac "0.000000"; ...;
Superc gene_id "MGG_01949"; transcript_id
Cufflink
ontig 8 exon 42735 44381 1 - . "MGG_01949T0"; exon_number "1"; FPKM
s
1 "0.0000000000";...;

7
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1) Chr: chromosome ¥, scaffold [1) 44 FK;

2) Source: F#i>kIE(E S, A'Cufflinks'

3) Feature: J74IZ5AHIR, Jy“transcript” B¢ “exon”

4) Start: FCLHALR

5)End: & 1-ARER

6) Score: X A B A 5y

7) Strand: J¥ 41 1E 51 (S B

8) Frame: |7t tnr siffi{5 5., Cufflinks ANHEAT R GG AT (R 25 1 0l X —%14"
9) Attributes: /7 HI[HHARRERE R, WK ID, FFA ID DUAREESE RS

2.3.1 EEREKF

—ANERFREICP E AR BUR HERAN FE GO, AR TR G, W E
(MR IEIK Bk . /E RNA-seq 7, i i o7 1) 4 DA 20 X ek 3L R A0 S5t 7 X () 7 7 37 (reads)
FITHECR A T R R A 87K . Reads THESR 15 BRI I B AR IRKFIELE AR, 38 5 R 1)
KRE L DU FP IR B S IE AR G

FPKM (expected number of Fragments Per KiloR88002 of transcript sequence per Millions
R88002 pairs sequenced) JEH&EH /i fragments 1K F B — I PR T AR 2R K 5 1) fragments 21 H ,

L[] 25 R0 R B R R R K X fragments THELIIREMA, 2 B AT BRI F IR 5 R R TA /K P
557545 (Trapnell, Cole, et al., 2010) .

RPKM (Reads Per Kilo R88002s per Million reads) &% 4 JJ reads 713K [ - —F K 4 -5l
FEKE M) reads #H . RPKM [FIH 5 58 1 I /528 B AN PR FE X reads TR 520, 052 H AT
A F ) BE DR Rk 7K~k 87 1 (Mortazavi et al., 2008).
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Expression Distribution

o |
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- —[ I -I— 1 T —[
8 8
T ° ° 8
T I I T I T
Al A2 A3 Bl B2 B3

K 2.3.1 ZFERREESMAE (mRNA)

2.3.2 R]ARBIYI

AR BTE (alternative splicing) fi—AMJEH 4 2> mRNA 54, AN mRNA 7] 52
PR . R, I8 R AR B AN R T RE A 2 AN R E, ARORIIE N 1 B A 2R

RN, EEAFECT LM TR )2EA,  A) Exon skipping(SE/ExonS); B) Intron
retention(IR/IntronR) ; C) Alternative 5' splice site(AltD/ASSS) ; D) Alternative 3' splice
site(AltA/A3SS); E) Alternative posion(AltP). EAKH1T:

= Genome

r
l

Constitutive splicing

Alternative donor site (AltD)

\

Alternative acceptor site (AltA)

Alternative position (AltP)

Constitutive splicing

Exon skipping (ExonS)

111 ]

L]

Constitutive splicing

Intron retention (IntronR)

|

RAEDHESE R, BATEM Astalavista BAFXS AT PUA AT AR BIDIIEAT 704, it 4R T


app:ds:alternative%20splicing
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%232 AEHEGIHR

Sample SE A3SS ASSS RI
Al 31 255 80 636
A2 29 259 75 578
A3 31 295 101 632
B1 34 265 78 625
B2 28 238 69 598
B3 34 304 123 641

Vi B 509 5 R A AR N ] AR BT )R ) 2 PR A e A

_ = SE
g “ A3SS
- ASSS
s | RI
Q : ] ] J J J ] J J J J
& 2.3.1 AR E
> BRI
Cufflinks PFE45 S CF: results/03_cufflinks/FF i 44 /transcripts. gtf
FITE R b P2 K] FPKM R IAESE B S0 results/03_cufflinks/all.genes. FPKM.xls
FITE i R 8% S R FPKM FRIAME S5 B SCF: results/03_cufflinks/all.isoform. FPKM.xls
FE S 18] A AR BT R R AE . results/03 cufflinks/01 AS/AStalavista/FE it 4 /transcripts.astalavista.gtf
FEM B AT AR BT A it 45 B . results/03 cufflinks/01 AS/AStalavista/all.sample.AS.stat.xls
FE B P A BT e ARG H ) results/03_cufflinks/01_AS/AStalavista/AS barplot.tiff
>  BEER

10
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1) Trapnell, C. et al. (2010).Transcript assembly and quantification by RNA-seq reveals unannotated transcripts

and isoform switching during cell differentiation. Nat. Biotechnol. (Cufflinks)

2) Foissac S, Sammeth M. ASTALAVISTA: dynamic and flexible analysis of alternative splicing events in
custom gene datasets[J]. Nucleic acids research, 2007, 35(suppl 2): W297-W299. (Astalavista)

3) Shen S, Park J W, Lu Z, et al. rtMATS: robust and flexible detection of differential alternative splicing from
replicate RNA-Seq data[J]. Proceedings of the National Academy of Sciences, 2014, 111(51): E5593-E5601.

(tMATS)

2.3.3 REEEWHIAL

AL LA P 4 RN LR RS R, XD 5 Bl 3w 3EAT SE 4

reference annotation

r T T T
20457000 20438000 20499000 20500000 20501000 20502000

LOGC_Os11g34870(Chri1:20497481-20500414)

B 2.3.3 FERR % R S5 R
TE: AWEIFRRTUUE Y, SREEI 57 A3 Sty — e REEE I E A

£233 EF 3 or SEKERER

Gene isoform chr Strand S5'or3' OriginalRegion

FinalRegion

LOC 0Os01g01830 LOC 0Os01g01830.1 Chrl + 3 437613-449137

437613-449303

11
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LOC_0s01g02360 LOC_0s01g02360.1  Chrl + Sand  J45450.748945  745100-749027
31

LOC 0s05g34914 LOC 0s05¢34914.1 Chrs ~ + > and 20737930-207410 - 20737841-20746
3! 84 179

LOC Os12g39440 LOC Os12g39440.5 Chrl2 - 5' 242738%i242755 242732?:24275

e gene: KA SE ML DX ) 3 (A
isoform: A= S5 A ALK FR) 35 [RI 0 18 FR) e SR A 5
S'or3' : REK I
Chr: %@W%:
strand: 1175 17 ;
original_region: JF4fZ% BRI M7 E
final region: ZEJ5 [ exon X5,

2.3.2 AN

EEXF _E 1) reads BUHFEL G 1) reads, PRUARFERER|ICASH IR L, MooTae2 R IR .
BV R AR, BAVE AR R AR S S )7 5B AR AT L. OB AR R 4 3%
B SR AR WA 2505 R DA 25 A
1) FEEILAMER gene 200bp LA L
2)  KEAKT 180bp;
3)  MFIREANT 2.
BV S AN EOHAT T Bt BRI R:

£ 1351 FHEIEAN G TR

Sample Number of Novel Prediction Transcripts
B6MUI1 1,383
B6MU2 1,347
B6MU3 1,465
B6WTI1 1,479
B6WT2 1,278
B6WT4 1,389
KSMUI1 1,189
KSMU2 1,280
KSMU3 988
KSWT1 1,508
KSWT2 1,411
KSWT3 1,167

BT SR A T 485 SR R A R
£ 1.3.4.2 FHEZATMNE REBERE

12
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Novel TU ID Chromosome +/- Blocks Sizes Starts Length Counts RPKM

newGene_1 Chrl + 3 134,126, 596166,596430, 1154 78 59.5907
R64 596931

newGene 2 Chrl L2 143,518 686013, 686285 661 137 177.979

newGene_3 Chrl L2 143,513 686013, 686290 656 135 176718

newGene_4 Chrl L2 155,513 686013, 686290 668 136 174.829

newGene 5 Chrl .3 B0 1001070, 620 34 47.0909
259 1001459

MRS, 58 LT

1) Hi#EA ID;

2) PG,

3)  OHEESARFTE Y R 1 IE FURE (S B

4) WSS THHE

5)  HiEFAGAINEF RN CEFHR

6) MR FRAA ARG EALE GES D
7 HEFARIKEE,

8)  HEEAN counts fH, B ZHFFEEAR reads 2535

9) BN RPKM {H.

Ja SERTIRAR T FC TG 2, W AR OB B R g A E TN, DA A R Th BETERE

> BRI

FI A A B R K] FPKM IR (E S5 SR 302 results/03_cufflinks/all.genes. FPKM.xls

T FE 5 IS 5 R FPKM RIAME S5 RS results/03_cufflinks/all.isoform. FPKM.xls

FE AL TR AT AR B B2 E 4S5 5. results/03_cufflinks/01 AS/AStalavista/f¥f i 4 /transcripts.astalavista.gtf
FE A ) AT AR BU B2 AR 00 45 s results/03cufflinks/01 A S/AStalavista/all.sample.AS.stat.xls

FE G 1A AT AR BT B A 45 P . results/03_cufflinks/01 AS/AStalavista/AS.barplot.tiff

FER BRI LS R . results/03_cufflinks/02_optimization/A¥ i % /optimization_information.out.xls
R X FEARFNZR: results/03_cufflinks/03 other structure/oppo_strand.out.xls

P A RVER RS BB results/03_cufflinks/structure/* tiff

B FEARVEL SO : results/06_novel/Af i 44 /4Novel.information.xls

LS AR T H S results/06_novel/Ff i 44 /*Novel xls.fa

2.4 M ERBHERERE

AW R AR AE ) 2 SCIR AT PP BOR P b 5 1. B B R EA AR — e
UER TS K AW 2 S 2 al AL R [ HAR SR ANK, 55— AN B2 ) 22 5 R 0 A P 7 2
Ko A it [ 5 PRI R 7KCP AR S R A B S B0 W] SR PEATRE A e 8 45 R (V) B b o A Ok AR A0

13
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Bl 1, SRR (A SR A AEE 85 . Encode TR R /R IR 5C REUTF 77 (RY) R
T 0.92(FR AR R HUFE AT SRR 261 1) BARRIITH BF e, BATER R 2/DEKRT 0.8, BN
SRR R A R, B ERT AT S .

=4 PP OPOO0000O
Q000000000 |
0.97 0.98 Laoc.’....... 0e
0.86 0.84 081 easxt....... . Lib
095 097 099 0.78 LBZX . . . .. .. | oo
0.83 081 077 099 073 LCHO... .. O
0.88 093 092 091 091 088 CXQE.....
076 076 074 096 072|095 091 ooLaf) ... R
097 097 099 078 099 073 088 069 DDle... t-04
0.84 087 085 095 084 093 098 097 0.1 .YXPE.. L%

085 085 0.85 0.87 083 095 096 098 0.80 099 LZJY.

-0.8
094 095 098 0.69 0.98 0.63 0.83 0.60 099 0.74 0.72 LZYH

B 2.4 BHBRIEEMREE

> SR
AHRMERHE . results/04_cor/sample.cor.xls

2.5 SNP 47

SNP 4=FR N HAZ R 2 25V (Single-nucleotide polymorphism), —f% /& $57E DNA 8 RNA 7K
b, KA TREARECMRTE ) R IR R AR
A A LX) %1, A samtools mpileup 25347 call SNP ZA8-F A&
SIS R
#* 2.5.1 Btk - SNP-Indel # B 4iit%

chromosome Number-of-SNP Number-of-Indel
Chrl 1029 38
Chrl10 304 8
Chrl1 931 21
Chr12 474 29
Chr2 519 28
Chr3 509 24
Chr4 680 62
Chr5 221 16
Chr6 2086 81
Chr7 933 41
Chr8 268 8

14
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Chr9 277 11
ChrSy 13 2
ChrUn 1 0
S FE A ) exon XA A snp IRAER G, 45 RA0F:
® 152 ZRREEG T
Ch G R CDS_L Numb fS
romoso Gene ene_keg Gene_Length —weng umber_ot_ Mutation_Rate
me ion th NP
Chr9 LOC 0s09g3 18535746- 5364 2493 5 0.0008022462896
0418 18541109( 11
L 19281458- 002911208151
Chr6 OC Os06g3 19281458 904 687 5 0.0029112081513
3120 19282361( 8
Chrl0 LOC Os10g0 3696797-3 1978 1197 ! 0.0008354218880
7040 698774(+) 53
LOC 0Os07g4  27030234- 0.0028248587570
Chr7 — U8 4860 1062 3
5300 27035093( 6
Cht7 LOC 0s07g3 21391473- 2088 815 3 0.0036809815950
5720 21393560( 9
L - .
Che2 OC 0s02g0 3227508-3 6427 1026 4 0.0038986354775
6480 233934(-) 8

7E: chromosome: &K AT E 4o fh

Gene: &4 snp %A

Gene Region: FE K [X [a]

Gene_Length: PSS

CDS_Length: ZE[A AT exon &K

Number_of SNP: gene [f] exon X1 & 4 snp 144

Mutation rate: K&ZE7E gene ) exon X1 )R 4F F

15
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SNP Gene Mutation

700

600

500

400

300

Number of Genes

200

100

0~0.001 0.001~0.002 0002~0.003  0.003~0.004  0.004~0.005 0.005~0.006  0.006~0.007  0.007~0.008  0.008~0.009

Gene Mutation Rate

K 2.5.1 EERTRGHE
MGERHRE, KA SNP IR, HAETHZ —H.

2000 3000 4000 5000 8000
1 I

1000
1

a

AC AT GT cG
SNP Variation Types

A 2.5.2 SNP B G i H

AG CT Transition

0.009~0.01

Transversion

>0.01

= B6MU
= B6WT
KSMU
KSWT

N BRI (transversion): &R 7EBR A B 4 v RS B E 2 RV BR A T e (transition) 1 52 — /MR

Mo T — MIERY, B T — R S — N E A

> BRI

SNP vef &5 5: /results/05_SNP_Indel/SNP.vcf

Indel vef £5 5 : /results/05_SNP_Indel/INDEL.vef

Pt KPR Gt /results/05_SNP_Indel/SNP-Indel.chr.stat.xls
HEKKF SNP Ziit: /results/05_SNP_Indel/Gene mutation.stat.xIs
K SNP RAFHE G 11-18]: /results/05_SNP_Indel/Gene_mutation.stat.tiff

16
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SNP #4118 /results/05_SNP_Indel/SNP_type.stat.tiff

2.6 ERRIETHT

L ZE R AT, FRATTRE U8 AT BILEAS [F) b B BN [F) R AR it 2 [A) Rk 38 22 N o R (2
), "EATAT REAEAS R AL B R AN [R) R 78 R Th B

Pk A RGeS

Cuffdiff: cufflinks Fe &8, HmAKIL(E)Y FPKM;

DEGseq: R &5 package, i AFKIAE N RPKM 5 FPKM;

DESeq. DESeq2: R i3 package, HiA\EiL{H A Counts 18

edgeR: R i 5 package, HiAKIA(EH N Counts fH.

RNAseq I HCF ) 25 7 FEE B FF-6 01 Z 0000 A B AL 70 A, X /2 5 RNAseq ) reads
AT AT P IEMEE, X2 R AR R R 2 I IR

ZE RIS AT AU F Cuffdiff (http:/cole-trapnell-lab.github.io/cufflinks/cuffdiff/index.html)
BAE.

fESEbRa AT fEd, HEEYFES, MURIEER p E (q_value/fdr) <0.05 HEIME:
LAY FEE, WL p_value <0.05 YBIME . AN B4z RAE 2 5 DL B RFE

ARG 2544 p_value <0.05 H.[log2(foldchange)>1 .

#2.6.1 ZRERG T

ZREEA Up Down All
A VS B 216 180 396

17
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Number of genes(log2)

BE6MU-BEWT

Differential expressed genes

= Up
= Down
313

KSMU--KSWT

B 2.6.1 ZRERGHE

£ 2.6.2 ZRERRG

gene_id control treat log:(fold_change) p_value q_value
MGG_00016 1.97537 0.338241 -2.546 0.04345 0.997423
MGG_00053 12.2691 5.23543 -1.22865 0.0417 0.997423
MGG_00085 6.47688 17.8838 1.46528 0.0162 0.859866
MGG_00087 36.2687 16.2929 -1.15448 0.0455 0.997423

7E: fold changeiX rtreat/control, p_ value /miEid Gt HIEG R Kp _value, q valueR/~ % B B E M7 R AL

1EfE

25 KL ERGI R -

~logyfPvalue)

Z A REREE R AT

* up 216
* down 180

loga(fold_change)

A 261 2RKILHE

5 10

18
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K 2.6.2 ZRFRE

> SR

FEIR 22 5 45 B U results/06 diff/ EE A 2H /gene/ LU AR 4 . gene.exp.diff.xls

FE R 22 S e S results/06_diff/ Eb i 4 /gene/ H 85 4H. gene.exp.diff filter.xls

MR AR G IR B SUE: results/06_diff/ ELEL4H /isoform/ LA 4. isoform.exp.diff.xIs
A2 R R UE S results/06_diff/HL# 4 /isoform/ EL 45 4 isoform.exp.diff.filter.xls
ZE 3R KL results/06_diff/ ELE 4 /gene/ ELE 4. diff. genes.volcano.pdf

ZRERGHHE: results/06_diff/ H ¢ 2H/Diffgenes.barplot.tiff

2.7 ZERENER

2.7.1 GO EE T

Gene Ontology (fiiF} GO) /& —ANE bRt LB K TIRE A R, $RHL T — BT R
[FIARIEERIVCZR (controlled vocabulary) K4 T #3 AE 1 Hh i DR AN L IR =400 1) g 1

GO 2 4LH =4 ontology (AAK) , 43 BRI K 153 F TIAE (molecular function)  frk
AR E (cellular component)  Z5FAEMEHE (biological process) » GO FFEA AL 2
term (IAlZ&. TRD , A term #W R —ANE M. GO DhRe /T — T4 % 7 Rk e B 1Y
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GO DJRErRTRE: i —J7 Mg th 2= e RIA R R GO Thfe &&= L.
GO DJREr RIERES A EA GO Thpe ik A 73 LA H g1t . GO Thae i3 1% s 7
Preg i 5RERAE S, E2RRERERF T EEEER GO IRtk H, Mg %= 7Rk ki
Rl 5 MR e A= ) 2 Th BE B 35 AR O . 10 M B R JE BT 22 57 AR ik & (] 7] Gene Ontology %4/ /%

(http://www.geneontology.org/) HI%> term BL, THERA term MZEREH, RENHRTT
R s LA I, $H B EEAE S, THEAA 2 pvalue 87T Bonferroni #1EZ
J&, LA corrected-pvalue<0.05 A BIME, i 224 GO term & YONTEZE R IA LR B2 H
R/ GO term. 1B GO DRE R F M & 4R 0 Mr Be i o2 22 e RA R AT A8 ) £ E A~ Th g

ERGER T
271 ZRER GO EHRE R

GO_ AdjustedP EnrichDir
GO_ID GO_Term Pvalue x1 x2 n N GOlevl GenelD
Class v ect
GO:0005 cellular_comp 0.003154546  0.3529452 349 11 863 CE116606
CC 31 Under 1
575 onent 6474064 72291744 7 6 0 2321,...
GO:0005 0.016850143  0.3529452 245 11 863 CE125468
cell CC 21 Under 2 N
623 361684 72291744 8 6 0 1574,...
GO:0005 0.021734247  0.3529452 242 11 863 CE125468
intracellular CC 21 Under 3
622 0015189 72291744 0 6 0 1574,...
GO0:0043 0.024875033  0.3529452 153 11 863 CE125468
organelle CC 11 Under 2
226 9291314 72291744 9 6 0 1574,...
M A B H)E LT

1) GOID %5

2) GO fitfgn3k

3) GO JJr/& Ontology

4) ‘E4E Pvalue

5) MRIEJGH P value

6) HTEEMZEFIEFPIERRNZ GO K
7) R A SRR R RZ GO 5 AR R L
8) HTEHEMZERERFTRER GO HHEF 4

9) FERMHFTAERER] GO MEEFA %L

10) EEELR: Over RnNEFHELE, Under FRIEREEE
11) GO ID X[ GO level

12) &4 LR
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The Most Enriched GO Terms

cytdysis
sosinophil chemotaxis
ecsinophil migration
arachidonic acid metabolic process
olefinic compound metabolic process
icosanoid metabolic process
axon regeneration
regulation of epithelial cell differentiation involved in kidnay development
ealelum-independent call-cell adhesion via plasma membrane cel-adhesion malecules
epoxygenase P40 pathway
forebrain regionalization
neuron projection regeneration
cell-call racagnition
icosanold secration
kidney morphogenesis
exogenous drug catabolic process
long—chain falty acid metabolic process
nephron tubule development
uregenital systam developmant
sperm—egg recagnition
anchored component of extemal side of plasma membrane
catenin complex
endocytic vesicls lumen
intrinsic component of extemal side of plasma membrane
sperm head
acatylcholine—gated channel complex
astrocyle projection
endosome lumen
synaplic cleft
photorecaptor disc membrane §
extemal side af plasma membrane |
neuromuscular junction
basal partof cell
anchored component of plasma membrane
rmyosin filament
presynaptic membrane 4
neuronal cell body membrane
teminal bouton
basal plasma membrane
presynaplic aclive zone membrane
serine-type endopepldase aclivity
serine—type pepldase activity
serine hydrolase activity
ran ion binding
neurapeptide receptor activity
sterold hydroxylase activity
receptaor igand activity
signaling receptor activator activity
racapior regulator activity
cybokine activity
‘CCR chemokine receplor binding
monoaxygenase activity
arachidonic acid monoaxygenase aclivity
axddoreductase activity, acting on paired donors, with incorporation or reduction of molecular oxygen
el . g

GOterm

activity 1 ]

A2 activity 1 )
endopeplidase activity

peplidase activity

phospholipase A2 activity

neuropeptide binding

e
0
s

n

g
z
H

A 2.7.1 GO EEAIRE

EnrichmentGO_BP_dot

M
8

olefinic compound metabolic |
process

icosanoid metabolic process 4

cytolysis - .

arachidonic acid metabolic | .
process
axon regeneration [
eosinophil chemotaxis - @
eosinophil migration - &

regulation of epithelial

cell differentiation| ®

involved in kidney development
calcium—-independent

cell-cell adhesion via | °

plasma membrane
cell-adhesion molecules

epoxygenase P450 pathway{ ®

0.010 0.015

0.020

GeneRatio

0.025

type

[ bidiogicai pracess
eallular component
molecular function

pvalue

0.0025
0.0050
0.0075
0.0100
0.0125
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K 2.7.2 GO EEBUS R (BP)

W/T?%

SIS

A 2.7.3 GO EEFHLEHE (BP)

2.7.2 KEGG E&ESH

KEGG (Kyoto Encyclopedia of Genes and Genomes) & £ 4t 7347 3 K P2 W 26 41 A, A (4 C it

@tt (Pathway) LASXEESER ) ge ) 2 A ILEIEZE, FIH KEGG wJ LAt —

TR EREZRAT .

5 GO FERM, BAETESR

SHT A KEGG B 445 1

AL A

VAL EVARGIE L R AT E

& £ KEGG Pathway .
#2792 ZRER KEGG E£4 R0
EnrichDi
MapID MapTitle Pvalue AdjustedPv  x vy n N ¢ GenelDs
rec
. 2.5776225
map004 beta-Alanine 6.031636730 25 46 216 CE127 112
) 3446676¢ 19 Over
10 metabolism 08 65221e-06 9 5 05 925,...
1.0693624
map003 ) . 1.251154058 22 46 216 CE100068
Lysine degradation ~ 4292537e 20 Over
10 07 22268e-05 6 5 05 _467,...
map003 Tryptophan 1.9058497 0.001486562 17 28 46 216 Over CE252902
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80 metabolism 018533e- 76744558 4 5 05 142804,
05
6.8389610
map045 . . 0.003155490 14 46 216 CE136342
Tight junction 8487583e Over
30 05 63862184 4 5 05 _4729,...
ML BA S HE AT
1) KEGG Pathway MaplD
2)  Map tpf
3) EZ4E Pvalue
4) FZIEJSH P value
5) HTEEMZERER PR E]1Z KEGG Pathway )3 K%
6)  FERIALH AT B PR iR 2 1% KEGG Pathway (12 R 4L
7)) HTEEMZEREFREREE KEGG Pathway 1135 K 41
8) FEMHF T ERE] KEGG Pathway (13 K1 ]
9) EHELR: Over RINNEEEL, Under FnIEREEE
10) ‘=% Erysk
KEGGE &£ 4ttt 45 R r:
Graft-versus-host disease _
PO———
Linoleic acid metabolism _
Arachidonic acid metabolism _
ratsgosionsms oo | [ .
Renin-angiotensin system - b
weoroer|
e T
Natural killer aeﬂ;\ﬂliglféig _
e I
Allograft rejection -
Nicotine addiction -
Frimsry bile acid DIDSWMESIS -
& 2.7.4 KEGG B&HRE
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Enrichment KEGG_dot

Neuroactive ligand-receptor .

X . interaction
Cytokine—cytokine receptor .
interaction

Systemic lupus erythematosus @]

Alcoholism

Transcriptional

misregulation in cancer
Neutraphil extracellular . Count

trap formation

Graft-versus—host disease ] o ¢
Natural killer cell mediated ) . 8
cytotoxicity [ RE
Arachidonic acid metabolism ® . 16
Linoleic acid metabolism [ ]
Fat digestion and absorption ® pvalue
Antigen processing and ®

presentation 0.02
Renin-angiotensin system

Allograft rejection 0.06

Nicotine addiction —_—
Type | diabetes mellitus

Cholesterol metabolism

Autoimmune thyroid disease

Primary bile acid biosynthesis { @
Vitamin digestion and

absorption 9
0.03 0.06 0.09
GeneRatio
& 2.7.5 KEGG B&EHBAE

> SR
Z R IHNGOE S B : results/07_Enrich/ L 2H/GO/ L3 4H . diff gene.GO.enrich.xls

FHERGOE LI IEE R results/07_Enrich/ELEH/GO/ LA . diff. gene.GO.enrich. filter.xls
EZRIEHNGOEES 111K : results/07 Enrich/EL34H/GO/ EL#i 4H enrich.GO.stat.pdf
753 R NKEGGE 415 E.: results/07_Enrich/ L 4H/KEGG/ L4 4. diff. gene kegg.enrich.xls
Z RN KEGG & it 815 B¢ results/07_Enrich/HE 34 /KEGG/ L 4 . diff. gene.kegg.enrich. filter.xIs
Z 3 FNKEGGE #4511 K: results/07 Enrich/tL 3 41/KEGG/ EL#54H .enrich. KEGG..stat. tiff

Z R ILHKEGGH Hil % & results/07 Enrich/EtH4/KEGG/KEGG graph/*

>  BECER

1) Young, Matthew D., et al. "goseq: Gene Ontology testing for RNA-seq datasets.”" (2012).
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