of the Chinese version [4]

Overview of NGS pipeline

NGS (Next-Generation Sequencing, F—flllfF) HEHIriEE FELT 2P, XEPRAT LudEt NGS Hiifs
(pipeline) HBIIAT. NGS pipeline A LUK EALEE A ATk #8, F4e4t 7 im B nf EE HAmT e it. R T2 —N 5 WL
NGS 4z 7 Hrini e

Key words at each step:

Dastq,
Phred scores

Raw Reads (fastq)

) fastqc,
(@[TE1[1 YA @l 1 ((o|Ml Adapter contamination,
Low quality ends

Tri mm| ng Adaptor trimming,
Quality trimming

Reference genome (fasta),
Genome Alignment Aligners (Hisat2/Tophat2/Bowtie2),
Alignment results (SAM/BAM)

Quantification is knowing the IGV visualization

distribution & counts of reads Quantification Transcript annotation (GFF/GTF),

over genomic features. Read count

Normalization,
DEEWIGENEIE Differential analysis,
Clustering, PCA,
and more ...

1. Quality Control (R EFEMD « B LT ZX BRI FHAE AT mEsEh], DAAIRE 2L it mT SEvEATHEffa 1 . % DL
[ i 7% T LA 4% FastQC Al MultiQC.

2. Trimming (BED) . fEFEEES, WATTLURI—EREBERITS]. AT B GRIX 57 5% 5 82 s, 7
B IR A TIEEY (trimming) o BBTIEH A TE read PN, RBRMERERIE . B:kERAMELFHIE.
W ILA1E B T B4 Trim Galore. Trimmomatic I Cutadapt.

3. Mapping (HXP) « BBLERFHFE S S HRR AT LN, DI E A read IO BEFIIT A, H AR TAA
% Bowtie2. BWA Fl STAR.

4. Quantification GE&) : WXGE, TWEXNGMEFNBEREARREEHITIHE. —SRTH TEAHE
featureCounts. Kallisto A1 Salmon.

5. Differential Expression Analysis (Z5FRiEHT) « X+ RNA-seq $i¥, 0¥ BT 27 RIE ST, CAHHEEEH
B RAREAFZA THRIEE R AR ZEREE M THAFE DESeq2. edgeR Al limma-voom.

6. Functional Analysis (BhREZHT) « HJa, X2 R RIKM LR BUIE KA GAT DhRe /04, DA e WRLS AR ) 220 2 Ll
ATyREZ 2. HHMTh e/ #r TR A4 GOseq. KEGG F GSEA.

SAM format

SAM (Sequence Alignment/Map format) &l SCA 20E B FH T 77 DI P A i EU T 551, AT DABEVR 2000 5 0 i LA
(41 SAMtools. Picard. GATK &) Frfli]. SAM # UKk fUR SCHATRETK, T HBOREENE . Fik, 7ESLhrNH
i, B 20K SAM KU BAM (i SAMD A% X, DU B HRs b ik FERAT A 5000

SAM kg 2 AT CARA R, FATAER —DIFF read BIEUXIZR . BATHHIZIRIHIRST 088, FIdh A6k 1 read BIAHRAE
B, aE:



QUAL (read quality; * meaning
s such information is not available)
GHD VN:1.5 S0:coordinate | e MHeadsresslion i
@SQ SN:ref LN:45
r001 99 ref 7 30 8M2I4AMID3M = 37 39 TTAGATAAAGGATACTG *
r002 0 ref 9 30 3S6M1P1I4M * O O AAAAGATAAGGATA * r Alignment section
r003 0 ref 9 30 5S6M * 0 O GCCTAAGCTAA * SA:Z:ref,29,-,6H5M,17,0;
r004 0 ref 16 30 6M14N5M * 0 O ATAGCTTCAGC *
r003 2064 ref 29 17 6H5M * 0 O TAGGC * SA:Z:ref,9,+,556M,30,1;
r001 147 ref 37 30 9M = 7 -39 CAGCGGCAT * NM:i:1
v . Y b S s
e - % 5 5 » . M
ey (ndkdtes. TUME P03 MAPQ  CIGAR  RMEXT PNEXT TLEN (the number ~ SEQ (read  Optional fields in the
template ahgnmer;1 (reference  (1-based (mapping (summary (reference (Position of the of bases covered by sequence)  format of
b information S2duence position) quality) of sequence name  primary the reads from the TAG:TYPE:VALUE
aka. v aboutthe e S9 alignment, of the primary alignment of same fragment. In
read ID) read, e.g comasone 9.9 alignment of the  the NEXT read this particular case,
pawrc‘d  Aranscriptid) Insertion,  NEXT read; for in the template; it'sd45-7 +1=39
allgneél_ deletion)  paired-end corresponding  as highlighted in
etc.) sequencing, to the POS Panel A). Sign: plus
NEXT read is the  column) for leftmost read,
paired read; and minus for
corresponding to rightmost read
the RNAME

column)

QNAME: read )4 7

FLAG: read FPIRAFEE, WRESBILER. EGESHERFA LIEMERF. &EH0dEsE
RNAME: EEXT 2 4 AR B S 2 7 51 1) 44

POS: HZURLLXTALE, WS bbxd B s msE, R Lt 2 k47 &

MAPQ: LUl Esr 4, AR ] SRR

CIGAR: iR L FIVCECHE AL, QIVCHEC K BE RN B . 4 NI ik 1 ol e 25

RNEXT: F—ANELXT 7 21 1 4

PNEXT: F—ANLoxt 9751 Bt iahr &

TLEN: read MR, L3 FTA H3E AT B8 148 A R0 Bk

© ® N o Uk W =

U4k, SAM A% AW DI — 2k v B, Wi read FRAI RO ESEF(E S

GTF/GFF format

GTF (Gene Transfer Format) F11 GFF (General Feature Format) &Ml WIKZERHERAE R, H THORIEE A b Fe 5
AAERAE E . EEHF BT LB R AT LRI 526, AR ER R . XY, 2. W& 1. CDS
N5 Fh R B AL FRIC

GTF/GFF #30GEH 2SI M, FHIRE R EMEREE . LUN 2 GTF/GFF A3 [ —28% W31

-yersion 3
BLAST | exon 1300 1500
BLAST | exon 1050 1500
BLAST | | exon 3000 3902
BLAST | exon 5000 5500
BLAST | exon 7000 2000

ID=exon0001; PARENT=Genel
ID=exon0002; PARENT=Genel
ID=exon0003; PARENT=Genel
ID=exon0004; PARENT=Genel
ID=exon0005; PARENT=Genel

aoVswWNH-
+ o+ + o+ 4+

Sequence ID: HtiRElFFFIH] ID

Source: ERHHERIE, 1 Ensembl. RefSeq 5§

Feature type: HFfERAL, WnEE[., A, SET55

Start position: FFfFALHHLE

End position: HFiE4L, AL E

Score: FHIEfF>

Strand: [ (+5-)

Frame: 7£ CDS (Coding Sequence) FFFRA T, ZFIFRRHE — ML EBR AL E

IGV
IGV 52— AN EE TR FEE AT TR, o DUH TR &5 NGS #idls, GG EIR . B RMR AL

© No v A WwWDN =



£ IGV i, W RLEE FTIT BAM SR BN AT HIZR . fERIR [ BAM SCfEAR, SEASEEAEAT DA ik B & . AT LLE
DR AR B AR AL _EJT R EB A RIZIEMITRAE S, Gl FIRREE. Ah, IGV IEW] DAA s M SRR 1 B R AT
MU 32 R 78 o AN 0 A o

EEENFHIEE, ATLFE IGV HITIF BAM SUfF, ARG ISP I Xk, IGV BRI Eon iz X E SR, ZEE

BN E S IR T DU A A B T A 1) "Coverage S URAT H — AN I 1, T 0K o 78 v 5 IR
HIEVEAALA, Hrh R aRaRN A B AT S .

Read coverage

Aligned reads
exancl A..Covmge | | N T T
S— P . — N =N
= = e e AT S e O PE S eSS =
= == (e e (e e, (T = ENEE &=
&n fomme i e e | T L ) it S i L1 ot | Wt Qe e i | il e |
e IS TS T & &= 93 GSE @
R ey e A e e G & . e
e T Y SIS TS | A Il & == o=
Alig . | CEEEE RS- R NS N GEROEESEE Y O = B |
V_only_minus.sam DO SRS YT (s e == aEm & G|
CEl| s eaerm JESemmn: aescTE——— s L= <qE
E5 ol i AR § i fiigs iueEe O I HE e s G s & ) &= aqEm
RIS Y| <SR - e— G I <==n R §
AN doen¢enY CEOER SIS enEsodip aQgadEs ==
= AR EINEEY o o eEessess| aEEkilimeEsl
O e cmans em e o an s e
EByr——m=
3 BODLF3.S
i U
BGRF1/BDRF1
- BDLF4
B |
% BGLF1
Gene annotation " BGLF2

After genome mapping biological questions can be answered by:

Quantify gene RNA-Seq reads
expression / How many (relative) copies of transcripts are
levels: [r— \ ] expressed by Gene A and Gene B, respectively?
S:
| —
I I L L
- - L J— — p— _—
Defined by gene L |
Gene A  Exon 1 Intron Exon 2 GeneB  Exon 1 Exon2  Exon3
" Chip-seq IP reads —
Identlfy _— Which genomic regions are modified by Histone
binding sites \ [r— modification X?
of epigenetic

]
[
markers: s s =

IP used antibody against

|
| ] . [ ] ] [ histone modification X

Genome Sliding Wih

Genome Sliding Windows J&— it 53 K 4L 51 B & FRHIE R 7%, BRI A7 51%1 70— R PMHEERI &, R
BANE DR FFIBATRAE T . 8%, XERHMET AR GC E &, FAIERE. BRTREZAMESE ., RETHTLAH
T OB R R A XIS 2 TRV KRR 22 5, AT DU 7 A — 2R DR 21 X dsk A SRR AR AR 1

Bin size 100 bp



Identify differentially
expressed genes: _— — oA

Is gene X significantly
differentially expressed across

condition A & condition B? . I ] -
F— I . Condition B
[

cenex [HINEN—EE

Identify differentially _—
enriched peaks: I
N - Condition A
I N e

Is peak X significantly I I S

differentially modified across
condition A & condition B?

.
Accurate quantification is I Condition B
necessary for differential analysis
Peak X [N

Genome mapping /2 $i# DNA Fral (5 BB 21— NS H R HAH ERE iR, XD, 85 RE i B e 8o HEAT Hox
AMoptr, e DNA PR BAES SN A LA BT 1A, AT RE S AT 2 R AR 0 pr o XA IRl i T
M R m] . b, BE. HEFP A N HRSE D IR, W UAN AT ARSI FP 4, W DNA B . RNA IR, H
BN 755, DLEANREIY A ) B R ZHAR 58 . dfid genome mapping, F 50 R LA T ARFE L R RE R L S5 A FIRRAE , R IR
. AhET . WET ERTTFSERRRATTR, A2 7 AR S A 2 1)

ETrdEENF (HTS) BuEHATREYE B S

1.

SEFBAE AT AL, B EREETS. Kbk T, 8PP HI%. Wb IR FH#1an FastQC
F1 Trim Galore.

F AL BRI 0 P B AT EE 6, 38 48 R B D Bowtie2 A BWA-MEM 22453 808 Eb ot B S % 4 |, ARk
SAM/BAM #g& U LT 25 5

X EER S B ATHE PP AL B, Gl H A B SAMtools Al Picard S8 AT AL

X2 JE I H g Rt AT R R A R e i, 8% 0 featureCounts Fl HTSeq %4 iH AL (K 1) reads it
.

X RIS EHAEHAT I — N 2ZE JRIE ST, JBEE A0 DESeq2 il edgeR %57 2 R RIE T, HRIEFRE
BRI,

Xf Hon 5 SREATHE— P B0 A, R DR AH G L 9 TR e 1) 53R, RIS ChIP-seq Bl ATAC-seq 55 77 2E 475K
55, FEH MACS2 5 PeakSeq SR SR E AL o ARG AT LA FH K40 ChiPseeker AT HOMER %5174 70
PERIFER KRBT, RABHEREEM X (peaks) FiEZEICI;: (enhancers, promoters %) (513,

W22 R FE I 22 e B AR B X BB AT DO RevE R, (8 A 4t DAVID M1 Enrichr 25347 GO ‘& %M1 KEGG il %
IIHT, A3 B R RN X AR AR P R R R T R R

HTSeq Count & R summarizeOverlaps

f£ HTSeq Count #k# R summarizeOverlaps ', A PLZESELL T EER) 3+1 Fifdat.

1.

Union mode: AFTA B SRX IR IFERNIER, K read DAL ERMIER . XM DL T OB E S5
KHEN, R ATRESE reads #irAldh 2N

Intersection mode: R4 read /L4 S EAEEESHIER, BIAEEAILFRNE reads. XFPEIF AT e 20
—UUBRE I E E(E R, W reads 78 55 M X 38 bE L DR 11 [X 2k 9

IntersectionNotEmpty JIZR/R7E R AT i, HAMAXIEFEELE (BRI 0EEMIE)D B A 2Tt
B XASVEIHE R T 5 2 A R A — 2% reads I AR % . 7E HTSeq Count HY, IntersectionNotEmpty
F 20 AT DL 7 E 2 50 mode="1ntersection-nonempty" K513 .



4. Same-stranded mode: Rt 8 SRR E—45%8E FI reads, ¥ —4k%8E L reads HEFREES . XM AT LT
I3 M — L 2H B B SRR REAS, G B2 P A

Union IntersectionStrict IntersectionNotEmpty

[read |
Feature I Feature I Feature I
Cread ]
Feature I No hit Feature I
[ read ]
Feature I No hit Feature I
[Creag—{Cread |
Feature I Feature I Feature I
[Cread |
Feature I Feature I Feature I
[CFeatrea ]
Cread 1
No hit Feature 1 Feature I
[[Feamez ]
[Cread |
No hit No hit No hit
[ Feaez |

Fragment count & read count

Fragment count Fl read count #B& % T 7 HHE 10, % T RNA-seq F1 ChIP-seq S5&525GH . EATHITHE 7 =%
AAR, FEXHET R EHENF reads ¥ pairing 155

LE R  sese e, —> DNA Fr B2t 70 9 NI reads #E4TI0F, XA reads 23 HIFR N mate1 F1 mate2. 7
Fragment count (Jit#777%: 941, [Fl— DNA /7 Bt mate1 Al mate2 1t 53— fragment, Kt R &8 AE 8. 1M
7t read count WITHEC A, matel 1 mate2 #EEMNHALIY) reads, Rt #l o5, RISAEMAS T4

Span of a read pair = a fragment
e i
—

I
I
I
HAMGIF, AR — SR H RNA-seq FEA%, JIFA3 3] T 40°F reads:
mate1: AAAAAGTTGCTGATCTACCC mate2: GGTTGAGTCCTAGCTCTAAA

£ Fragment count P87V, XA reads K H [F]—4 RNA 707, Bl R &8 4E—4 fragment count. TM7E read
count MU IES, IXHA reads #EEEPI ML reads, BRIt 5, BIE/ERAS read count.

Bk, Fragment count fil read count #f5 AT DA SRVT-fifi 22 R 0l X S5 (1) 3Rk 8 & SE AR T, (HRTE A0 M i) 75 AR U S 06 1R R

FRI R SR FE A& O VE . AERUR I FE AS256, Fragment count 75357 LA BE #ERf L i it Y RNA B DNA B4k
&, [KILAE RNA-seq £l ChIP-seq i 4 EL e

EM algorithm



EM %% (Expectation-Maximization algorithm) s — Mk AR R BV fh T Blids K R I M i) 5. EM SRR IIZ 0 8
AR 4 AR, AN SE. ER SEMA SRR (RIIARIWARR) B, XA @A e 4.
EM Fgudid ik UG tHRa s &, JEEHS L, BERMSE —A R L.

EM SEEFENAEE: EXMM P, EPTHRALTSE T SRR RFAMAR A, RITHE I EEE X a2 2 M5
oA . M B NRIRYE E Dt 5 HROBER AT, SREH S H AT E

MTHEDTR, EM 555 56 5 200 0E [F) — ZE DR O A RN e e AR (A B S A R 1, SRR RT3 Bt TSR e s A 1
Bl (coverage) MEFVEH (span) . HRHEHE o SR o i (1 BUAE AT DAS B2 B SR R BEfl THEL. #3558, FIRTX
SO A THE, T LUK T A He s A R s Y AR SR R A B B, RGBSR A B R A B (e 8. I B3y
FERA RN R AR RIE R . TR RET, EM SER] DAR 25 A R SR A K EERRIA &, ARG I e e e 2%
PR SA, HRMEONIE.

Hikdh, EM SRR B HRT

1. MBS

2. EX: WIEHISHMIHE, HHEZRERFAMED .

3. M5 #R¥E E DU E LRI ER ZMMR A, EHRBESH A THE.
4. EEPITELMM B, BEIESEGESIEARE.

Tx isoform 1 | Tx isoform 2 | Tx isoform 3
Red number:
Probabilities reads
Read 1 1 0.8 0 0 102 coming_ from each
Read 2 0 o 1 08 1 04 | O
Read 3 0 O 0O O 1 4
Read 4 1 97 0 O 1 0.3
Estimated | 0. 0.0407 | 0+0.6+0+0 |0.2+0.4+1+0.3
abundance

£ EM ik, EZP (Expectation step) [ Binit EHNEAEGNHRATHRIEEN M, RS MEREGAN R
A EMHHEREE.

CAFF R AT AL B, 3 TR ARG, BBCA Sk FRIVERIFE A, AT Blg L— A SkSLER [ & $\mathbf{p}$,
HAFgAN RS iSFRFSISNMERAEZERN FHRER . Ba, £EDH, KFEUHHEEMEREFMERATHH
EREE, HMENTEMEANMEGENERE, FEIE A SKS4ER M ES\mathbf{q)$, HHEEMESq ISRRESISNEE
KA ZMEAR TR RIEE,

BARWHEINER: S TEMERMEEANIEE, RYE LIRS EME N ANREE ST, RN MR AR
ATHEREE, Rk XEERIERT—HEE1$q i$.

Read X
I
Prob( Read X come from
Isoform 1: isoform 1)

Expression level = 24 [

If X is compatible
with isoform 1:

Isoform 2:
Expression level = 6 =L g = e X Fi
244+ 6+ 18 k
soform3: . . > Pj < Fj
Expression level = 18 . Jj=1

Hr, $FISFEIRBSISMEFA WK EIA— IS reads 114, $p_iSTIRH SIS RAIEIZIEN T IRIEE Sth, Sk$Hix
BRI FIVREE AR 1E E DI MM EANGANFERARER LR )G, BIAT#EA M 2 R 24



EM SLk D0 s A2 T RT AR A0 55 B AR B AR Y Hh SR AR o K VA M Bl KR B iR Adi v, I HAN R B R A B AT B U
W EMFEAE T ERIT 2 U0, SRR, THE SN RS RIE.

Ratio based quantities

"Ratio based quantities" BE TLLEMNENTTE, ATILRANARHARZ BHERKIAKE. EXMITES, T
HERE, ARMHATHNERRAEFHENE, FHEEMNzENE. IPMLEBEHERAEFMEE (fold change), A%
TR AR Z BFRIKIKFER l_ﬂlﬁ,?k-l_%ﬁﬁ]?/h%ﬂf&ﬂ’]éﬂ%’%ﬁil_% RENER, ERFERTANEN
BIREMFRE KRN ER.

Log Fold Changes in DGEA

Cutoff for logFC is 1.2
The number of up gene is 740
The number of down gene is 552

Statistical
significance

-0g10 (g-value)

log2 (ftjd change)
Scientific significance

Log Odds Ratio (LogOR) it H] T~ — 702K I, 5 dronk B A AN S5 2H AR U . e 3R I A2 22 ) R ik PR R A 0 Rk 21
e, A0

LogOR = logs (%)

b, $n_T$MISN_T SR 750t B A i 5 PRI S M 3528, Sn_2 TSN _2$R 7 S 21 iz 2 DR ) i3 ORI e 8. 2R
LogOR HIMEAIE, WER7R1Z3E RIFE SER A T RIA/KF B, 35 MRS X IR A Rk /KPS e

$$LogOR = log_2\left(\frac{\frac{n_T}{N_1}}{\frac{n_2}{N_2}}\right)$$

Log Fold Changes (LogFC) % H T2 2 (B . BRI 18] A FE R (1) 8 AR B U, A 0R:

LogFC = logy ( TQ )
%/ $$LogFC = log_2\left(\frac{\fracin_2{N_2}{\frac{n_1}{N_1}}\right)$$

oA, $n_1SFIEN_1$RRNEE — AN Z A R SO 522, Sn_2$FEN_2$R R —ANH iz 2 R s g s se s, g
LogFC B NIE, MIFRRZIER AR AP REAKFER, HURRES - ANHPRIEKTFE S,

TEERE N2, LogOR Al LogFC B2 X #fE, 7] LARS B A 150 dF R A LU S IR R R IR B 2 IR 22 5. FESEBR Y, &
AT LA Tk B 2 22 R LR, Fdt— Pt AT AR 22 ke

M-level
M-level, N IR (methylation level) , /& T DNA AL I—FE W77, DNA HFEAL 2 —FAmibs:

M, & LAE DNA 737 i in— A HEEE ] SXAMEIE % K AAE CpG Az (R DNA 735H1 1 —/NRE E HOBE 7 51D
1Eo

M-level B EIRTELS E I CpG i b, HIEALE) DNA 5-FRIEE]. Flan, e —AN4ER CpG Az E4 100 4~ DNA
1, HAE 40 > DNA 70 T 3E4L, %67 S M-level 25 40%. M-level HITEELE T M 0% (EIFTA DNA 2> F#%H
BiFIEME) F) 100% (EPATHA DNA 4> TR 364k )




FERFTH, M-level 52— M WAYTT %, T LB FIFEABEAE T ) DNA FHEAL. flhn, TN 53 AT RE 2 B a4 4 i
A IR ) M-level, DL T EREATEARIZZAE T BRER . tEhh, M-level AT HIF PPl DNA HEAL ) HE A4
A, BIAnTE R A s IR AL .

Shrinkage estimator for ratio

7E RNA-seq I i, ZREFESPTR—ADEEMTES, ©BEME N FFEARZ I NEFRBAFHZESR, AmihS
R AR R AEY) 24K . Shrinkage estimator for ratio #& RNA-seq 7 F R IE At s FE AR 2 —, v LB 7N
SAER Ml T R R Rk 2

Shrinkage estimator for ratio [ HAr 2 lith I ANFEAR Z AN EE R RIS LU ) 22 57, %22 A PR N BRI R IA (1) fold change.
FEZFREI M, fold change 3@ H T IFALEE RIE AN AN R 25 A4F S ORIABAARE . BARRUl, &R FMF T HIZER
TIEAKFHILAE, R —A M N BIRIEACPAEXS T 55 — N A R I RIE K I3

1t Shrinkage estimator for ratio #1, & J67EZX BN FEAR KR R RIAEAR AT IO, BRI, JiE. H— A,
RIG, RS NEEKRIEELER, FHlF X% RHELT Shrinkage estimator for ratio fliit. B 1§ log2 tbF kAT
flivh, FOE R CARA MG TH RO R, I BAE R 2 HUE O T T LR s 4 R R e

Shrinkage estimator for ratio 4% 0 BB AEE K5 T G 2K fold change fliiHE U ZE" 2] — A0 AL B, FIRAR AR
AMEZESR . XP U T LA G TR, IR A R A HERR I . WA OR/N FRSRES S AR I T ZE e, 7 22K, T
A" RSB E, TITT 22N, WA THE S Rl 18] ) 22 R A

Default Log FC estimates Log FC shrinkage by Gaussian prior

[ amammn & ass a O B e

log fold change
0
log fold change

o e ow' W v o - e v
T T T T T T T T T T T T
1e+00 1e+01 1e+02 1e+03 1e+04 1e+05 1e+00 1e+01 1e+02 1e+03 1e+04 1e+05

mean of normalized counts mean of normalized counts

f£ Shrinkage estimator for ratio ™1, S0 Af il W L BN T SIBIER 70 A, W 75 218 1 S0 B R 78 K 1€ St
R AIITT 2. —BORUL, BUNKTT 22 S B SR AR RO, TR 2 Al B B, SR m s RIHETE. A
M, ARSI AT 2R Eid ), IR P LS EUSEIN 22 e B Rl A R AR e 9 AR 22 SRR TR, DRI 75 B2 AT 48T

Shrinkage estimator for ratio 18 % 5 H A2 R RIE ST HE AL M, RN 2 E R IES . £ Shrinkage
estimator for ratio fiti tHE R BEAT AR I8 AT LASE 570 B 25 SR A AS e e AN AERf It . 75 2 B LR IE DT T, Shrinkage
estimator for ratio i v1iE ] LAAS BB BH 14 45 SR B0k, AT 4 e 20 AT PR P S 12

&2, Shrinkage estimator for ratio j& —#7£ RNA-seq 7= 7 ZIA 73 i o i FI IR, mT AT AT 58 N SR vEAf b At -2 R 2
KER. BRI BAR R 4 BT LR fold change fli B RIRA iR 22, I e s Rt .



	Overview_of_NGS_pipeline
	SAM_format
	GTF_GFF_format
	IGV
	HTS
	HTSeq_Count_R_summarizeOverlaps
	Fragment_count_read_count
	EM_algorithm
	Ratio_based_quantities
	M_level
	Shrinkage_estimator_for_ratio

