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0) RNA Classification.
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Bz, PEEREMhNRNA, HZEmRNARHA , 25% AR &L THRMRNA,

The structure of a typical human protein coding mRNA including the untranslated regions (UTRs)
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1) RNA Sequence.
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2) RNA FQ fastp. fastx-Toolkit. trimmomatic

Per sequence GC content
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3) RNA Correlation

EBANEUHTHRBIIES TR, SRDUARENZFES (—RIREMENZFESR) #iT
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3) RNA Correlation
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4) RNA Map

tEXt 2 BT, BE 7RI BAZEH4 ? RNA-SeqiELE X FIDNA-Seq BIBLE X B H A ZE R ?

1) MREHEFFEERE, REEHEARNreadit HtiT7MIE, o7 U Mbowtie, bwaiX £ tb 3 T
B, & EsalmonixHKalign-freeT &, FHEEMNEEEIR;

2) AREFHFWisoform, HRNAW T ZHY), mEZETopHat, HISAT25EF2STARXZET AT
HEIFIYINL =

3) LEXMEEREA  FREMRIENEEL, 0 TopHat, STARE, REREEFRM T IIRXH
(GFFER XM, BRERAMNEER) . XUMDABEZRARINNERARIFHITEED .
4) tEEEEFA | FRIEERBIEXNEE, MBowtieZ, RS FRSEMEKallistoF3E1R Bl R A
FIHEEEREER



4) RNA Map

(a)

Genome
mapping
Reads

Gapped mapper | TopHat,

STAR

Mapping to
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Transcript Transcript
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Homology based lsumeo
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(b)

Transcriptome
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+

Mapping to
transcriptome
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(c) Reference-free
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5) Reads quantification

RNA-seq B) icHINARMERARMEERIESRANERL, X—NVAFEEETFHNRESFEX
BN reads BUEIE

%ﬁéﬁ%ﬂ@]ﬁ%&, [E==! HTSeq-count 8} featureCounts ﬁ'%IZIET_]WE'\J reads ﬂ;’iiﬂﬂg@ﬂ'\]
FE, XHERKFN (REEFAKE) RNEXTEERNE otr M, XANEEEINET
EREEREA FRJALR,

{B—MRAKEEIZEEA read count FRHWEERNFEXKF, ANZEESSIESAIKE. reads
REUNMNFRESRENSAN, MASELHTINEL, wELEiEs

1. RPKM/FPKM : 8B reads B§—TFHEXNHEEN reads ]

ZIEETENFRESE, R reads AL —BH, KAEHTEERTEHSANKE (B0
kb ) , IR ASEERNFRERRE, ERRCERIN:

RPKM(2) Reads per transcript Reads per transcript 10° x C,
€X) = = =
total reads ,  transcript length — myllion reads x transcript length(kb) Rx L,
105 1000
Hrp

« x FROPERSEFE, SERE F—RISERNXE

Missing superscript or subscript argument FEREERAE] x SNBF

XY reads fﬂ;
* R i%?_iéﬁﬁﬁzﬁ‘:':@fa\ﬂg%%ﬁ reads ﬁﬁ
Missing superscript or subscript argument F x IBFXIFE

SRR (K=, be)

Frkm 5 rekn FOIFEAT—HE, 22 rekv BT RN, rri BTERRNE

1. ten: HS ren RARIKEIR, WENIIFASCERERIERNIE, BaRUFRERR
i

%5'{;, 1Z reads count B%L‘,LE[Z]EE&‘§$E’\JKJ§ (kb) 183 rek ( reads per kilobase ), PN
[EEEAFETER Rk IHESRBRIA 106, BERREILERE, BEER rre BREMRENEE

C,/L, x 10°
TPM(z) = —f———
> i1 Ci/ Ly

Hrh

o x Fo P EESEFE, SERE F—RITERIXIE,

« Missing superscript or subscript argument FOREERIR] x SNBF
IZE,EBS reads ﬂ
o« Missing superscript or subscript argument F x IBFXIFEE

BHVEEE (ko)
o N FRERSEFEALE

X, BOMEAR e SRR —HR, ETHEHEANENES
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6) Diff expression

RAERPNFOGTEEZMREERNER, ARERREER ) BABEETEREG LEZMRIELER?
BT HES—IERERIMZFHTHRE, EXATEERE WAERKEER
ZUAGITELY (Wtkl) 7%  TEREEFNEGE EN—EPEUTHEAZRFEAER
PBRFES  #HITHRLE (BRE) #£F SRBAMEER. a8V SERIARNRS

B2R0EE
1) FPKM #1 TPM L EER T MR EMBERAS X AN KERZHNE W, BEAREST 2958 A reads 1,
UMAHNEETRRUERAD TR Y ERIAREFRIANFSMEAMS T count 2K, RILKE;

2) BT XENARARFNFENTE EFBERREBIEE BN (FAEKRFH T FENSIEZ B FERNE
7 (RIEHFARNFH—EM)

HEEZERFENTTE
1) edgeR ¥ FRI5H read counts fE AN, FEGITER BN T FRAELL dds <- DESeq(dds)
2) DESeq2 EAMERN—MAHBIEANSENT, FHRHET BCHRAWAT A vsd <- vst(dds, blind=FALSE)



7) GO_KEGG

Fa: GO Analysis

B

1, ZRERMH

2, GOSHT/RE: Fisher's Exact Test

3, P-Value or FDR, SEnrichmentiBEL, {ikP-Value, P-Valuef/MLEEXD
GO team LEEHMBE.

4, Enrichment=(a/a+b)/(a+b/a+b+c+d)

5, GO2Gene with Blast?

6, GOWfEIEE?

7, CC(cell component), MF(molecule Function), BP(biological process), IX=&%8]
PUMKIRIERR S, where (FEHFE) , what (FT7H4) . influence (2B T
4) , M{EEBPXFIFEE! (phenotype) E&E—#E, FTLAGORHATANEM—LLHZ
8, Down Up orAll

7%: Pathways Analysis

Em:

1, ZRERTHE

2, Pathways3#/R¥E: Fisher's Exact Test

3, P-Value or FDR, SEnrichmentigtlt, {i£P-Value, P-Value®@/NM{EEXDT
Pathway E S{REIHAZR S EHEIEX,

4, Enrichment=(a/a+b)/(a+b/a+b+c+d)

5. Disease Pathway (&I—LpathwayfI{RHARABEAS, IJLUEREIRIE,
BUREATHEEXTIARE, BARINATEASEFDRIEMRE%EP-valuelg, H
RIE—T8UERX, MP-ValueFHF~=ZREBHENFIE, MFDRESMEP-Valuely
BEEEEEWL)

6, KEGGHUIEE

7, Other Pathway

GO: agriGO2
KEGG: clusterProfiler
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