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HEZMRNANIFR2ET - ASEENFTE, NEXEYS EARSMABREENPERERMOFEMRNABTIE, XEMZREENT
EfR:

— O - D

@ i2Htotal RNA
MALRHEFZPiZEtotal RNA, FFNanodrop20003Y FTiZRNAKR EAMAEEITARN, FSHEEREKAQMRNATEM, Agilent5300iiE
RON{E, BREBEERRNARE] pg,iRE= 30 ng/pL, RQN > 6.5, 0D260/280F1.8~2.22d,

@ Oligo dTE£mRNA
HEZEYMRNA 3'KinEBployARNEM, FATHEOlgo(dT)BI#EKSployA#TA-T WERX, TTUMERNATASEEMRNA, BFH
HERARBR.

@ K E{LmRNA
ZREEENFEERHNERIARBTNE, SESIHMRNAZRENRNARS], FIKEXLKD, EIEEXEHITRAITE ., 0
Afragmentation buffer, EFREESME, TLOUEMRNABHLETZ300bpEGH/NAER,

@ REEMCDNA
EFHEREIERT, FAENSIY, IMRNAAERRESHK—HECDNA, BEEMTIHSH, MRRELINESH,

® &E#Eadapter
WHEAICDNAZ M ARE MR, MAENd Repair Mixi§EANR RS, B3 RinMLE—MARE, AEEEMAadapterF3l,

© REREENXEESE
XiEKadapter ERFMHETEMM A RDE, BOEFIEHTPCRY 1B, MUBIRENNE.

@ NovaSeq X Plus* & EHAF (ARIESERRERIER)
1) Qubit4.0EE, BREIRLLEIRE LM,
2) cBot L#HTHFPCRY 1, “4clusters;
3) EHME,
@ DNBSEQ-T7 & LHAEF (ARIELFRERIERE)
) XEEDNABSEIRML;

) ERKRIMEFS, FHETaL;
3) #IZZDNAMKEK (DNA nanoball, DNB) ;
4) NN,

22{ERARE

RNA-seqiI O BERRXEZERNEZESN, ERRUENE, KBERIRERSIFATRNERREER, NPHRESEHEXNER
HEE, AE#H—SAMXLEEREERNEYFEN, MTEREERE, X, T8, ZEREZFUSN, NEEEANTKET, NTEMFR
o BHTIREE, BRAURBERNA-seqEEATRS. AN, REAFNHREFR, HEHEREMAITAS, NEFELRERE
M2 (WGCNA) | 2EREEEMMT (GSEA) . BEHEEREMMTS, ERAFTRENTEMR:



BT EIES e
B2 ERALLH

RRIAAR
ERERMIESE PrEEEHIEREE EREwHdESE | MEROR

(zzEzrgt) (mmermsze) (gzogsr ) (weonantr )

( =mxowm ) (wxawxe ) (Z@Emasr ) ( GSEadt )

( vemspptr ) (#iapcants )  (sempesntr ) ( #SEFHHE )

(ezmor ) (aiavendtt )  ( Somaictd ) (BEAEEMEHH)

GO+KEGG
g \
Reactome+DO NS
IREEER DM
GO+KEGG

Reactome+DO
DisGeNET

EEFHSERANHRS, EANHRBER:

1) &% vs R

FFHE “2xn” HELWIZH, M2LE: BRE+NRE, RINBETARESMMRERAZANERER, XEERBEREARE
HRAMRAFIERARNERXEINR., ATUNERHTAT, BENEEEANTRERSAAMTHTHIRNENEGRE.

2) hELR

EXWRITENEBERRERE L T, BATHBBENIE LT DEGSHITRERNIS, HRFELETAEE., BANFEBER
HENENZOITR, S TSEBENEER, AABASHANERBTAE, SHTRINREREBFEENBRERE, RERTERHT
3) KRR

ESRAHEASIEE, TTUEZERFHTMRERLZXAMESH ( Weighted Gene Co-expression Network Analysis, WGCNA) £,
WGCNAT RN BIIMA RN ERAMIEPERSMRENEXNBEERNZRES ZRLBEEXNEEER, I ZHATEZN
ENMRTE, BUREFNBEXREANE, NEANANSTBREXBAESEYMENE, WGCNARTTUHEERLRAME, KB
FEEMKZFONZOER (hubgene) , FEEEEEYFEN.,

=. oHiRE

BRI

FENZIMEE, WOIHRFEEREZESERANFRS . SHHIEELLBAMTTR, WEZTTUNNFEEHITH—SNAHRNE
18, BEMORIERSE, RINSA—LCHHFNHRECEMEENERIMMNE, IHEEERERRES TN EARATAREEMER
BTHERNFABEMRNARIIMEERR. AN, ZFEEFTOLEAEZESERANFREMVIABENZFERERRE, UERETME
BE.

1) EXE2ERANFRESOMMMBIELRE: hitps://edu.majorbio.com/course/lesson/3537;

2) = EBMEIRR: https://www.majorbio.com/wenku/info/1366;

3) hEXBEREME: https://www.majorbio.com/wenku/info/1529

MERERBESHZER, BRESHNER!

3.1 MBE4RER

1. WEBERSAH: =R12MERNERANS, 1£3£15887.27 Gb Clean Data, & & Clean Data¥ix%5.93 Gb £, Q30WEBALLE
96.96% A L ;

2. S2EERALR: HESHERNClean Reads5EENSEERMBFTFIILLI, ITREM9.11%F99.29%RE;

3. REAEBMT: RARAMERNVERAERI3213119; RAREREAILI97304;

4, REABERMT: ETREEEELRE, BTABZERERMT, REBHEDREEZERREANER, ZRMIRMHHR: DESeq2, ik
{BER: |log2FC|>=1 & padjust < 0.05, EARERINT:

diff_group total DE up down
CFA_vs_SAL 425 407 18
DEX_EA_vs_CFA 65 18 47
DEX_EA_vs_SAL 15 1 4

*Tips: XEAABHREE, ZINESXTAAERETBRARAENHEERERUREREFRENERERHNES.
3.2 ZERERYUEEE

3.2.1 ¥XERG


https://edu.majorbio.com/course/lesson/3537
https://www.majorbio.com/wenku/info/1366
https://www.majorbio.com/wenku/info/1529

ERNA: BELLREBN ESEZRER/ERA, #MARERER/ERAEXINEE,

Y Tips:

ORTHESIANEEZRER, SMEIEIREFENETRXTNERER, H#MUBRMUNERSE, 7 [BRERESTER] #THEEER. 55, GSEA,
PPIRIZE S MEALIIT ;

QEEEZERATHABRERTANER, RAURRS5PRESER, TEREEENEYZINEE, TFHREKN biomarkersFIFUSIER;

OERFIWAE. XWE. MABFHIXBPNERLE, EMRREIERER, ZMNTRETH.
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i MR RE/ ERAERAN BRAERNEHEME, GBREANZARRUANRBRANTEASEINKE, JLITHER/ERARABZUERNRITFRKME, BPadjust, P
BEENIRXERBREE, MALIROHELGHTT IEELE, BPEIREE-—MENER/ERE, RNLEREREE LBNER/KRE, BEERERRESE TRNREE/ERA
, RERAEREZRER/HRA, BEER/SRAMHF EEXZE, TR, AEDNRARXZR TENER/ERAK, BONRNREER DRNER/ERA, BERLNL
BHNREEERBRE,

REBERXIE
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D MARARE /R RAERAS BRAERNEHEME, ILBEANRARRUNRANREISBINKE, JLIRHER/HRARIBEAERNAITZRNME, BPadjust, P
BERNIFAERBRE, MALIRNOMESHTT HHALE, BPSIRRAE—MEENER/ERE, RNLERFREE LBNER/HEREK, BEERRREE TANERE/ERAK
, RERAESEERERE/HRA, BIARE/ERARHG EXZE, TN, EEONRAREZR TRANRER/HRAK, AANRARAER LANER/ERA, BERLMNL
BHNRERERBEE,

FRABERMAE



DEX_EA_vs_SAL.MA plot.MA plot
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E ° Significant
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i B AERN CANRARERTIHE, ARITAZRRENTRENERI A ARERRATN, BALTOREDRTTHHULE. BPSIRRR—MIENER/
BRA, RANEREREELANER/#RK, BEREREETRANER/KRE, RERAEDEERER/KRA, BRERE/ERARHE EXZF, TR, EE00RA
RRER DANER/ERA, THONRAREIZESTANRER/KRA, UFE LN TUNRELXZFUEE.

FRABERGIHE-HRE

Differential statistics

160
W

1404 W down

120
100
804

60

Number of DEGs

404

204

i HARAERRRENERLRAR, ALFRENNN L TARE/KRAHE. WALERELA, KERRTH.

ZRERYBESRHE

diff_group total DEG up down
CFA_vs_SAL 425 407 18
DEX_EA_vs_CFA 65 18 47
DEX_EA_vs_SAL 15 1 4

(1) diff_group: ZRIEKAT; (2) total DEG/DET: ZRERE/HERAHE; (3) up: LRAZREE/ERAHE,; (4) down: FRAZREE/ERAHE.

3.2.2 ZREREVenns
EH¥MNA: VennA LG IARERERNBEESRE, BR7 SERESANEEXR , TUERRNBIREER (i, 151E) MRERESHITIN,
Y Tips:

ORI, HFUBIMRERE, oE [BRERESTER] HTHEER. E&E. GSEA. PPIMBSMELSHT;
OXEBD, VennHiiERITEMBTRER/ HRAEENIERERENHENHTRIR;
QZBATRTH—FHINEER, MEABXRNERER,

ZREHRAVennH



Venn

CFA_vs_SAL_all_1 DEX_EA_vs_CFA_all_1

DEX_EA_vs_SAL_all_1

#: ARBeNEBEAEFRNERE, MERERAREREEA{FNHEENER/ERANE. B LRUMEERENHEENNSIHE,
[HSHRBELERESMNEE: AERNBRENFINREZEREER/ERAMHODHN, BENIXKEAESEREPHEER/ERAM . YSHRELERE >6MH
R EWMERTRBANE, MERREAENER/ERAHME (PORE) ISERESENER/ERAHE (BBRE) . | [RERFUUNEERE]

3.23 ERERRENT

EFMA: MER0EREEHRGNRLES BITRENMT, FHRAGABRTTMLER.

Y Tips:

OXESEEHEER, BENEHER/ERAERRARBNERRAER;

OHRE—MINREN, SEENEL ER/ERAENRLELUE, B—AXTHERRIAUES;

ORELERY, HEFRE (B—HXT) NER/ERATEATHREXNE | 0E (FREEBE] PERFREER, MBRERSEE (BREREMTRIR] #1TH
BEAT.

ERERRLHRE



Heatmap(CFA_vs_SAL_all_1)
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E BPSNER—MEE, SART—NER, BPNFERTER/ERAMEZHAPNRIEN)N, WATERRZER/HRAEZFAPRAEBRS, REARRAERE, &
RERXBRNEUEHEDE LHRERTORFIRE, ZUARR/HRARENRE, GNIRE/ERAER, BIEE/ERASXBEWE, RARRKSMER, FHARAR
REORRE, THARAER, BRMHASTBNOME, RARXHMIAMERR/ ERANRIEA M, NER/ ERARKETHBHEIER,

BESGRIR

Cluster id Members
1 142

2 1

3 1

4 1

5 1

6 1

7 1

8 1

9 1

10 1

sE: (1) Clusterid: ClusterfgS; (2) Members: RElclustersd MEEE/#RAME, [REclusterFaNERRAR clusterf) FRABEE]
3.2.4 ZRERNBEERST

EXNA: EEAMTERTHE £RERSTEPESENDERBRT , UERINXEERBREIREH TEEEEEE (BHFEBINERMTHENX, RNK
HERESENINAEE) .

*Tips:

OEBRATEINEASBENDET R, SENENNERERLTAMRHIEX L BB R HP,

QIMAEEENERTLURMXTERN EE. £, @REL. BRI SHFENGER, ANMEPRRESEREREEVETNINAEMEXNERERE,
OEENTERBLANMEFKEERNETNEREETENNGE, RARMBHAANPERTRE, YEIKEMPE (Padjust) <0.058, INALMEFERESE
%R, EPDOFDIsGeNETRAES A RMM R ANIRE BTN ;

@OFf: ERAREEZRN L/ TRER, #TNEEEN, RAEEEEY T RIS EEVENEER, AAMDFIH LRBRANEINENZAR,

3.2.4.1 GOER

ZRBRCOSEAEHEE (FHX)



GO annotations analysis(Level 2) I molecuiar_function
I cellular_component

response to stimulus Il biological_process
behavior
multicellular organismal process
developmental process
cellular component organization or biogenesis
0

multi-organism process
immune system process

metabolic process

GO term

biological regulation
cellular process
membrane
membrane part

cell part

organelle

catalytic activity

35

T T
0 05 1 15 2 25
Number of genes

w

i BPYSIRRRGON ZRAERE, MARTRULN B RAENER/HRANE, = MRERRZANE, (JTEIERIEHTEREEDR., ]

ZRERGONELITE
Diff_GOClass_20241229_161735558

GO ID Term description Term type DEX_EA_vs_CFA_all_1 num DEX_EA_vs_CFA_all_1 perc...
G0:0002376 immune system process biological_process 1 1/5
G0:0065007 biological regulation biological_process 2 2/5
G0:0008152 metabolic process biological_process 2 2/5
G0:0051704 multi-organism process biological_process 1 1/5
G0:0071840 cellular component organ... biological_process 1 1/5
G0:0009987 cellular process biological_process 3 3/5
G0:0032502 developmental process biological_process 1 1/5
G0:0032501 multicellular organismal p...  biological_process 1 1/5
G0:0007610 behavior biological_process 1 1/5
G0:0050896 response to stimulus biological_process 1 1/5

E: (1) GO: EBEIMGO%S; (2) Term description: GOZHAEARIE; (3) Tremtype: GO—HKAHEEZIR; (4) Number: FRIZGOZHNXINAENER/EREAHE; (
5) Percent: EREZGOZRALNENERE/ERAHE SERESHBENENL. (BMEE/ERAREFSHCONE, Alt, FAESLNE—ENEFRAT. |

3.2.4.2 KEGGER

ZRERKEGCHELZIHERE (FH)

Histogram of KEGG(CFA_vs_SAL_all_1_all) Ml Metabolsm
- [ Environmental Information Processing
(—— I GEEED G M Celular Processes
204 M Organismal Systems
18 1% Human Diseases
3
8 16
c
o 144
o
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g 104
£ 0]
z 61
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KEGG pathways

i YLIRAKEGGRIHBRB NG, HMATIRIIZBE THER/ERANME, KEGGREBEHNEXRZE: R (Metabolism) , #EEFESLE (Genetic Information Processin
g) , FEEEELIE (Environmental Information Processing) , #5342 (Cellular Processes) , S£#¥MAZ% (Organismal Systems) , A% (Human Diseases) , MR
(Drug Development) , (iE: REEAVHIER, RENALYELRE) [TEZRXRIEH#TEREENR]

ERERKEGCHETRGIHE

undefined

3E: (1) Firstcatergory: KEGGLHBEEI 7P : 4 (Metabolism) , BEEELE (Genetic Information Processing) , HFREEE4LIE (Environmental Information Proce
ssing) , #ig#2 (Cellular Processes) , &£¥MAZRSE (Organismal Systems) , A2 (Human Diseases) , Z#F& (Drug Development) ; (2) Second catergory: KE
GGRRBHBIREIEFR; (3) Pathwayid: REHEKSES,; (4) Pathway description: KEGGEIEEMHER; (5) Number: EEREGTRINLER FHORR/ERALKE, upfELE



, downf{ &z T,

3.2.4.3 Reactomei: &

ZREREReactomes} %451 E-HRE

Reactome annotations analysis_Level 1(DEX_EA_vs_SAL_all_1)

| [T
W down

Number of genes

o,
Y.
Ao,
e

s o o
9 & S S
& & § @
g S s &
s & g Q

S & ¥ s

Reactome pathway

i YR NReactome MBI BTN, MATAERIZBBE THERSE. Of: REREVHER, RENALHMERE) (CIEIERIARTEREEDR]

#£REFEReactomeHN £LitE

Diff_ReactineClass_20241229_161737675

Category Pathway ID Pathway description DEX_EA_vs_SAL all 1... DEX_EA_vs_SAL all 1... DEX_EA_vs_SAL_all 1...
Extracellular matrix 0... ~ R-MMU-1474244 Extracellular matrix o... 1 1 0
Immune System R-MMU-6798695 Neutrophil degranula... 2 2 0
Transport of smallmo... R-MMU-174824 Plasma lipoprotein as... 1 1 0
Hemostasis R-MMU-76002 Platelet activation, sig... 1 1 0
Hemostasis R-MMU-76005 Response to elevated... 1 1 0
Muscle contraction R-MMU-5576891 Cardiac conduction 2 2 0
Hemostasis R-MMU-114608 Platelet degranulation 1 1 0
Muscle contraction R-MMU-5578775 lon homeostasis 1 1 0
Immune System R-MMU-168249 Innate Immune System 2 2 0
Transport of small mo... R-MMU-983712 lon channel transport 1 1 0

3: (1) Catergory: Reactomef{BHERHI—RNE; (2) Pathwayid: KBHERKES,; (3) Pathway description: Reactomei@EEAHER; (4) Number: EREERIZ
BRETHERYE, upfELAE, downftETIA,

3.2.5 ERERMEEES

EXNA: EEAMERRTHE ZREAFAETEPENENIRERERD , MWEEMXLHANBRAEIRRH TEEEEEE (BHESINERRTHENE, B
HERESENINAEE) .

Y Tips:

OEBRANBINIXEEBEMINET R, BEEVUENNERERZTAMELIEXLBHEANED AP,

QUREEENLERULMRMX TEREN ae. W, BREML. BENS SHENERS, NTEDHREERERTENEPNINEMNBXNERITRE,
OEENMMERBNANPAEFREEREPNERRESENING, RARABHAENPEMITRIE, HEIRIENPE (Padjust) <0.058f, INALMEEFERESS
&R, EPDOFDIsGeNETRAES A XMM R ANRE BTN ;

@ ERAREREEZRN L/ TARE, BONEEENN, RAEBEEERI T —RIBEEVZNRER, AAMNDFIG ERERAMZINENZUR.

3.2.5.1 GOEENT

ERERGORENMTERE-FIFRHERE



GO enrichment analysis(DEX_EA_vs_SAL_all_1)

-log10(Padjust
0 0.1 9 (02 ust 03 0.4 M-og10(Padius)
i i i

% Number
regulation of glutathione biosynthetic process

negative regulation of memory T cell differentiation
creatinine metabolic process

neuropeptide processing

regulation of skeletal muscle contraction by regulation of re...

of antigen ing and present...

regulation of cysteine metabolic process

negative regulation of macrophage antigen processing an...
oligopeptide import across plasma membrane

lactam metabolic process

dipeptide import across plasma membrane

GO term

negative regulation of complement activation, lectin pathway
oligopeptide transmembrane transport

regulation of skeletal muscle contraction by calcium ion sig...
regulation of complement activation, lectin pathway
negative regulation of dendritic cell antigen processing an...
glutathione transmembrane transport

dipeptide transmembrane transport

dipeptide transport

regulation of glutamate metabolic process

Number of genes

SE: YPRIRERGO term, EABAIRRREI EIZGO termPIEE/ HRAHE, WENRFE LNAFN R, THELRERREENIEMKE, WNNREFHNSE, Hob, Padjus
t#/\, -log10 (Padjust) {E#A, %GO termESEEE, [ BiAZPadjust VNEIXHEFERtop20 NEELR, TRETIEEKSKARLERR, |

ERERGOEESTSITE
Diff_GOEnrich_20241229_161736737

Number GO ID Term type Description Ratio_in_study Ratio_in_pop Rich factor Pvalue Padjust

1 G0:1903786 BP regulationof... 1/14 1/ 43839 1 0.00031935035... 0.45187760425...
1 G0:0043381 BP negative regu... 1/ 14 1/ 43839 1 0.00031935035... 0.45187760425...
1 G0:0046449 BP creatinine me... 1/14 1/ 43839 1 0.00031935035... 0.45187760425...
1 G0:0061837 BP neuropeptide... 1/14 1/ 43839 1 0.00031935035... 0.45187760425...
1 G0:0014809 BP regulationof... 1/14 1/ 43839 1 0.00031935035... 0.45187760425...
1 G0:0002616 BP regulationof... 1/14 1/ 43839 1 0.00031935035... 0.45187760425...
1 G0:1901494 BP regulationof ... 1/14 1/ 43839 1 0.00031935035... 0.45187760425...
1 G0:0002617 BP negative regu... 1/ 14 1/ 43839 1 0.00031935035... 0.45187760425...
1 G0:0140205 BP oligopeptidei... 1/ 14 2/ 43839 0.5 0.00063860599... 0.45187760425...
1 G0:0072338 BP lactam metab... 1/ 14 2/ 43839 0.5 0.00063860599... 0.45187760425...

(1) Number: EEEZGO termPEREHERALKE,; (2) GOid: GO termXRM%HS; (3) Termtype: GO=K# 2 (BIBP. CC. MF) ; (4) Term description: GOIJ&E
#; (5) Ratio_in_study: BirEESEZAGO termERHNSEE PEEZGO termBItLhl, H5FABREREPTRINIZGO termPEEHE, HFHEREREFRABGO termiE
RUOSERME; (6) Ratio_in_pop: ZGOEHRER (WFSHNMEER) PLHANLE, HFAMEEREATEEZCONME, HMEANMEERERPRECOTIRNEM
B; (7) Richfactor: E£EF HEARA: BREREPETFXNMermWERNHE-EREREDX M ermIEEENEE, BIRatio_in_study#i# F+Ratio_in_popWI#HF; (8
) Pvalue: RERIEMPE, PEREZEEERNERRTEBAUZ LNEZEN, PEM/)N, ERTZLRBEEERN (9) Padjust: RIEFHNPE, BIARMBHITEXPEMITR
IE.

3.2.5.2 KEGGEENT

ERERKEGCEENMERE-SHER



KEGG enrichment analysis(DEX_EA_vs_CFA_all_1)

Viral life cycle - HIV-1 o [ )
Padjust
0.0300

0.0250
0.0200
0.0150
0.0100
and nicotinami ism g Number

[ N

KEGG pathway

Human immunodeficiency virus 1 infection - [ ]

0 0.0020.0040.0060.008 0.01 0.0120.0140.0160.018 0.02 0.0220.0240.0260.028 0.03
Rich Factor

7 YHFRRKEGG pathway&#R, iR RRich factor [iZKEGG pathwayh EEEIMER/ERAHE (Sample number) 5iEBRER/#RAHME (Background number) KLL{E
. Richfactorfi X, RREENREBK] , SOKNERIKEGG pathwayh BRI S, MANAGKNTARNPadjustEE, [7: BiAZPadjusth/NEIXHEF E7Rtop20 &9
EELR, TERIRENSHARLERN. )

ERERKEGCEENMTSITE

Diff_KeggEnrich_20241229_161736216
Number Pathway ID Pathway de... Database Ratio_in_stu... Ratio_in_pop Rich factor Pvalue Padjust First Catego...
1 mmu03250 Viral life cyc... KEGG PATHW... 1/2 59/ 15848 0.016949152... 0.007432108... 0.011148163... Genetic Info...
1 mmu00760 Nicotinate a... KEGG PATHW... 1/2 42/ 15848 0.023809523... 0.005293496... 0.015880490... Metabolism
1 mmu05170 Human imm... KEGG PATHW... 1/2 232/ 15848 0.004310344... 0.029064750... 0.029064750... Human Dise...

#: (1) Number: E£FZBRNERRERALHE; (2) Pathwayid: BHE&HES; (3) Pathway description: KEGGEKEMIHIAR; (4) Database: KEGG#IEE; (5) Ratio
_in_study: BirEREREKEGGERMNEAERDER)ZKEGG pathwayBtbfl, F A BIREREPEREZKEGG pathwayMERHE, NEAEREREPEEGKEGGERNZER
#B; (6) Ratio_in_pop: iZKEGG pathway#E# RER (WFSINFAEERE) PEEHNLH, HFRRAEERERDEETZKEGG pathwaylIH B, HBAREEREEPAEBK
EGG pathwayB2#(8; (7) Richfactor: E£RF HEARN: BREREPBTF X MermPERNHE- S SEREDXNMermIEREENEE, BIRatio_in_studyf# F+Ratio
_in_popfy5F; (8) Pvalue: RERIEMPE, PERREELRNERRTEERUZ LNEZRN, PEMN, ERUTZ LABEEERN, —RPENF0.05MAZNENEES
£I7; (9) Padjust: RIE/FHIPE, BIAFMBHAEXIPEMITRIE, (10) First catergory: KEGGABHERRE7MNA3: i (Metabolism) , EEFRLIE (Genetic Information
Processing) , WEEELE (Environmental Information Processing) , #Bf2id#2 (Cellular Processes) , E#AZRS (Organismal Systems) , A2 (Human Diseases)
, Z¥FL (Drug Development) ; (11) Second catergory: KEGGLSHERREIZTR.

3.2.5.3 ReactomeE &N

ZREMAReactomeEESTERE-SEE

Reactome enrichment analysis(DEX_EA_vs_CFA_all_1)

Citric acid cycle (TCA cycle) - [ J
Padjust
0.200
0.150
0.100
? Pyruvate metabolism and Citric Acid (TCA) cycle ( ] 0.0500
g I
£
] 0.00
a
E Number
g -4
8 -
2 The citric acid (TCA) cycle and respiratory electron t... . . 1
[N
Metabolism 4

0 0005 001 0015 002 0025 003 0035 004 0045 005 0055
Rich factor

iE: YR RReactome pathway&FR, & /RRich factor [iZReactome pathwayh EEEIMER/#ERAHE (Sample number) SERER/ERAME (Background number
) BYLLfE. RichfactoriX, RREENEEMK] , REK/NRRIReactome pathwayPEEMIES D, MRNEAENNFABNPadjustEE., [F: BikkPadjust AMNEIXHEE
BRtop20 MEELER, TERTIAEXSHARLERR. |

=R HREReactomeEENTLITE

Diff_ReactineEnrich_20241229_161736621



Number Category Pathway ID Pathway desc... Ratio_in_study Ratio_in_pop Rich factor Pvalue Padjust

1 Metabolism R-MMU-71403  Citric acid cycl... 1/1 22/ 8793 0.04545454545... 0.00250199021... 0.01000796087...
1 Metabolism R-MMU-71406  Pyruvate met... 1/1 47/ 8793 0.02127659574... 0.00534516092... 0.01069032184...
1 Metabolism R-MMU-14285... The citric acid ... 1/1 167/ 8793 0.00598802395... 0.01899238030... 0.02532317373...
1 Metabolism R-MMU-14307... Metabolism 1/1 1703/ 8793 0.00058719906... 0.19367678835... 0.19367678835...

7E: (1) Number: B ZBRNERGHRAME; (2) Catergory: ReactomefCfiBIRHI—RKH2; (3) Pathwayid: BHHS,; (4) Pathway description: Reactomei@®
BEMAKHER; (5) Ratio_in_study: BirEFEESEReactome TR DERE hEZZReactome pathwayBILtLfl, #HF A BIREREDTREZReactome pathwayEREHKE, H8
ABREREPEGReactomes TRNDEESE; (6) Ratio_in_pop: %Reactome pathwayE S REE (UFBHNREER) PHBHOLE, HFAREERERTPEEEZRea
ctome pathwayBi# B, HBAFBEHEREEPABReactome pathwaylIS#B; (7) Rich factor: EHEF HHARXN: BFERETETFX M ermNERNHE-SRERED
EANTermrEER R E, BIRatio_in_studyf)# F+Ratio_in_popfI#F; (8) Pvalue: RERIEHIPHE, PERESELRNEREFEERITZ LNEERN, PEM/N, EHIHE
LTHEBRERN, —RPENTF0.0SAAZMEARERER, (9) Padjust: RIEFHIPE, BIARMBHITEXPEMTRIE.

3.3 AR RYUREE

33.1 BEERSEAEETH

BERE/#ERAEGO, KEGG . NR, EggNOG. Uniprot, Pfam. Reactome. DOFIDisGeNet& L KR ENINAEERETLE, FHigt
SHREAN, IMETHFEYRNENER/ERAEE, IREEREERRERE, IERESEFREER.

Y Tips: XEAANSEHABERNIUIRLZE, SZNESTIESERNBN, BXERAEERNKRXER, TTUBSZaEREL SHR
BXNER. BEEER.

WEEERERER

Exp_G_RSEM_TPM_20241229_161644
Gene id Gene name Gene descri... Biotype GOid GO term GO descripti... KOid KO name KEGG pathw...
ENSMUSGOO... Gnai3 guanine nuc... protein_cod... G0:2001234... biological_p... negative reg... K04630 GNAI mmu04730;...
ENSMUSGOO... Pbsn probasin [So... protein_cod... GO0:0036094... molecular_f... small molec... ------  ----em ceeeen
ENSMUSGOO... Cdc45 cell division ... protein_cod... G0:0043138... molecular_f... 3'-5'DNA he... K06628 CDC45 mmu04110
ENSMUSGO0O... H19 H19, imprint... INcRNA G0:0035195... biological_p... genesilenci... ------  ----e- oeeee
ENSMUSGOO... Scml2 Scm polycom... protein_cod... G0:0036353... biological_p... histone H2A... K11465 SCML2 mmu03083
ENSMUSGOO... Apoh apolipoprot... protein_cod... G0:0005543... molecular_f... phospholipi... K17305 APOH, B2G1 mmu04979
ENSMUSGOO... Narf nuclear prel... protein_cod... G0:0005634... cellular_com... nucleus;;lam... ------  —=--em —ooee
ENSMUSGOO... Cav2 caveolin 2 [S... protein_cod... G0:0016020... cellular_com... membrane;... K12958 CAV2 mmu05020;...
ENSMUSGOO... Klf6 Kruppel-like... protein_cod... G0:0001650... cellular_com... fibrillar cent... K09207 KLF6_7 ------
ENSMUSGOO... Scmh1 sex comb on... protein_cod... G0:0009952... biological_p... anterior/po... K11461 SCMH1 mmu03083

#: (1) Gene/Transcriptid: BE/#RAHS; (2) Genename: EEER; (3) Gene description: BEMHRESR; (4) Biotype: HERMNFEXE, LNEARKBER. 4
EF. HAF. INCRNA%; RBEEREFSEHEEMETRE, “NA” ®FRILER, #MtESE http://asia.ensembl.org/info/genome/genebuild/biotypes.html ; (5) EA3
ARR/ERAMEERBIREOTRER. [BOARBRGOMKEGC M B ENIRERMMARANRARER, TEIMERETEMHREENE B ANRASRTIERR]
FIRPEEPARY AR TR ER BRI EEN!

3.3.2 HAREBAX ST

EMFESHAZANEXEST, —HTEHREENFESZEANEREENAIRRITNTYE, S—AEAZRERASTREERSE,
BEXRYEZET, RPER/HRAEHRDNREEROEES, HEREEXERT,

*Tips: WEATIAHMHEAEEMREHETH, EEREFE, TEATRIEERREHRTEEN T,

HAREXERE-ZAKE



Correlation between samples

... 0883 0977 0984 093 .. 0986 .. DEX_EA_SP_3
e O 5 o 5 O

... 0984 0978 ....... DEX_EA_SP_2
.. 0.981 0.973 ... 0983 0.983 SAL_SP_3
0977 0.986 0.978 ...... 0.978 . 0875 SAL_SP_4
0984 .. 0.981 . . . .. SAL_SP_1
98 D . . . 983 m... SAL_SP_2
R 5 o o [ 5 -
. .. CFA_SP_2

0.985 . . 0.078 .. . .. DEX_EA _SP 4

2 0.’

VI
Qfgr}?rg‘cg@ww :,,c?

1
lona

-0.98

087
IO.BG

8

E: BPEUATUAARBOES/ ARER [SHREL "USENBEMT K7 "R ORISR EHTEXES ] o ZUR N SHEA/ARREER, TEHREHN
FREEFRMEAMNEXMESE, HEEK, AR MR/ AZNEXEEA, BRE, REKARNENFESHT.

%

i BPENNTUAKXRENEA/EREHR (SHREL "USANSES " &F 2" NEBETUNEASERTRXESR] . ZUF EUASEA/ AHREER, FRARKN
HREEBMEANBEXESE, BEEX, RRH MR/ ARNAXERA, BAE, REFAENEYZESET.

HARBXMERE-ZRRE

Correlation between samples

DEX_EA_SP_3

CFA_SP_4

DEX_EA_SP_2

SAL_SP_3

SAL_SP_4

SAL_SP_1

SAL_SP_2

CFA_SP_1

CFA_SP_2

DEX_EA_SP_4
CFA_SP_3

DEX_EA_SP_1

3.3.3 #AEPCAS T

ERAST (PCA) SIMREHIENERYE, RABEERZENXZANZRAN, BEARER, MAKFENGE, BEXZEENHSH
—AFNEREXNNMEEEE (BERS) , NAERRREZUHEF, BEEENMNERRBEE, NmESBESIRNER, X
REES, TTLUBIEPCAKRLEEFR. HAANUESNERES.



WTips: HEZGES, HNTURPCARRMTRRBRERSN, HEMIMETHZBIEHAXR. ... ERACKANEEANSEH, B,
ARBELE, EXEPHAERERRSH!
PCAH]

PCA analysis
16

CFA_SP_1 : @ cra
14+ H A\ DEX_EA

§ sa

12

104

§ saL_sP_a

PC2{19.00%)

: SAL_SP_2

0 ’sm_sv_a """""""""""""""""""""""" AL P

2 CFA_SP_4
@

DEX_EA_SP_2: A DEX_EA_SP_1 DEX_EA_SP_4
© CFAISP 3 N

-8  ADEX_EA SP_3

44 2 4 8 b 4 =2 0 2 4 6 8 10 12 14
PC1(30.07%)

i BABERENTE, EEMRS LHENLIRR. EMARNEBSAERTHABNIES, ERMRLIRAEADENEES, RAEANENZ TSR, BARERR_SEDE
AT (PCT) WEAHANRME, ALRRR_LEDPERS2 (PC2) EAHANREE., (K& "THRER" TUR=4PCARRNAFN, ZHET=HEPERA3 (PC3) X
XAHANRME. |

PCAE

PCA analysis

H ® crA
16 :

CFA_SP_1 : DEX_EA
® : [

PC1(19.00%)
IS
1

SAL_SP 2
[ CET U T OE PP O TP EPEE TP REPEEe AR A e N e

-2 CFA_SP_4 :
&SP

i DEX_EA_SP_1
4 DEX—E%,%’A:%;:_;; - DEX_EA SP 4

DEX_EA_SP_3

A4 A2 4o B b6 4 2 0 2 4 6 8 10 12 14
PC1(30.07%)

i BABEBRESTE, EEMRS LHENEIRR. SMARNESAERTHABNIES, ERERLIRAEADRUEES, REFAENENFES B, BARERR_4EPE
AT (PCT) WEAHARRME, NLRRR_HEDPERS2 (PC2) WEAHANREE., (KRE "THRER" STUR=4PCARRMEN, ZHET=HEPERS3 (PC3) X
XAHANRME, |

3.3.4 EAX@EVenn i
RIEEE/ERAERARRERNGNRXER, #THEKREBVenn r, FEHEKESABNERENGEREAER/ERA,

#Tips: ERFAHEMTIRD, FEFEBHNENAFAETLENSEERNTACESR, ETHEX, BETLLEEVenn 1T
BIE =2

Venn[]



CFA DEX_EA

E FARFENEBAR— MR/ A PETFRAERMENER/ERE, RERERARHEAR/ AR EXENEENER/RREHE.
[HSERBELHEAR/ AR <SMER: BEASBRIERFIMARZEAR/ AR PEE/ERAMHODH, BENZXKERERSER/ERPHETRE/HRAM. YSHRELHER
JAE) > 6 NEHE: EMERTRIBNNE, EHA/AHAENER/ERAKE (PORE) MSHA/AARENER/ERAKE (RBRY) . | [RAEHFUCIEZERE]

VennE

Venn

SAL CFA

i ARFeNEBRRE— A/ AR PETRASMENER/KRE, KERERARARA/ AR BAENHENER/EREAHE.
[LSHIRBELHAR/ARI<SMEE: BENBAERFZNRRZES/ AR PREE/ERAMENSH, BENEIXKEAFRSHA/ AN PHEER/RREM. SHRBLHELR
/4R > 6eNEHE: EMERTABANE, ERA/AIHAENER/ERAME (PORE) NSHA/ABENER/ERAME (RBRE) . | [REHFUCUIZERE]

3.4 BEREHEIRIZE

3.4.1 ERU[EE

BB (Alternative Splicing, AS) , RASHEZEVRBPEZEFEN—MEREXFX. ARAENERFIISARNEF
(intron) 54F2F (exon) , EEREZRMMRNARIAE RS FSERNABITIAREER, MIFEFUEBFRAMRNAG, —5KEHH
RNA, TIEEZMINEFEIFER, BRES—TMEREARNE. AAREPIUEZEABANEAR, #MEMEEERATRAN
SHMRERMME., rMATS (http://rnaseqg-mats.sourceforge.net/index.html) 2ft3FRNA-seq¥UIEF LB F AR ZHTINSRYE, &
RO T E DB HRTHE, BUUNREAERBTEENSEHRTERAN., IMATSEMATSRENFRIR, FRENIRATALE



WiEHBHNFHENFESHER,

*Tips: SJRBYIREZMNERRANEREFE, WFmMRNAWMIERAZI, oIRERE, SESEREN/FFEMRNA RN
ERRTFHRAEL, HLSBTSEE. EEZHRD, URNNEMERE. RBRTESEZRFA. NHIEREAR, MEEARGFE ZH
UEEYEH, RENTEHATESHIFBT. @HEWE. SHDNARGES . HEHANEAPERSSHRREHMBNRERR. &
RAZ RO T LR

iS4 BE . https://www.majorbio.com/wenku/info/1587

3.4.1.1 ZRUEHNEHLIT

ERTENEHLE
Summary of DES(CFA_vs_SAL)
MXE:7.59%
A585:9.3%
O mxE
RE11.2% @555
®on
® 355
SE:60.15% ®se
A3SS.76%
 RNARNSXERTENNEHEMEABER. (1) SE: SARFHE; (2) ASSS: E—MISTFRETEI; (3) A3SS: BRE—MIEFRETENY; (4) MXE: HEF
WM, (5) RI: RATWE.
ERUERYEMGHE
Summary of DES(CFA_vs_ SAL)
MXE:5.64% e
5559.81% © Asss
oR
@ A3ss
O SsE
RI:10.44%
SE:62.00%
A3SS:12.11%
i RNANSEERTTHNEEREAHMER. (1) SE: SABFHEK; (2) ASSS: E—MIEFRETLNY; (3) ASS: RE—MIEFRETLNY; (4) MXE: SHEF

BB, (5) RI: REFHE.

3.5 Eik o

3.5.1 MFESURRE

AREXABEE_RNFTFETRNERANF. ABEUFHRENAN. RONHE, ZFEBIENFERKESECASAVAREIR
5 ( Base Calling) HMHMXFES, HKH fastoNEFEREARBERE. RBindexFHARSZMERNER, UERTEEN
. EfastoXHPERFY HATHIEAR, HEPE—TNE=GTAERIRNSE (F—T "@” sk, F=FU "+ AXL) , BI7
NEERFY, MENTREZTRINSHEMYENIFREE. SEE Z_ANFRIRETHFEH TR Nreads, MILESHEIET
EENERERreadREBR, ALRMNZARUTENSE, WHNFFBTRUEE, TUNEN DB R TR EEE
REMVFRE. IFSBERERXGE=SANE: 1. UFHRAIT; 2. REHERIT; 3. BREREUERIt.

¥ Tips: fEXE Ak EMraw/clean data—REWER HEEAHEIERE, 20 NCBI B9 GEO = SRA #iEE, FLIEEERFraw/clean data
iR, BHINRRE LEMRETUSHERRAXFASEEF TS FATEMETRE (FER
https://www.majorbio.com/wenku/info/478) , 1&ERIZE{EISE Likraw/clean data#fiiz.

BESENHE-RIEHE


https://www.majorbio.com/wenku/info/1587

Bases content along raw reads SAL_SP 4

0.0000018 .
: -_A
0.0000016 ] T
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0.0000014 —c
N

0.0000012
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8e-7

Percent of bases(%)

6e-7
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Position along reads

i EARRreadsEELIR, AR BreadsEZNFUE (ME—MIFHEE) A, C. G. T. NBESF SNESLL, HPNEORRMEE, DRERABANA T. G. (Y
BE, TEEERATEACERR,

BEHRESHE-REHE

Mean error distribution along clean reads SAL_SP_2

0.0235
== SAL_SP_2
0.023 o
0.0225
0.022 o
0.0215

0.021

0.0205

Error rate (%)

0.02

0.0195

0.019

T T T T T )
0 50 100 150 200 250 300 350
Position along reads

i BRANFreadsSHENFHEIREIENH, —RIE0.1%UT, HeIRRreadsHIHBELIR, FRreads EMNS'EI3 IREREENHT; NIRRT BreadsFEIZM RLHENT
BEIRE,

WERRRItE

Sample Raw reads Raw bases Clean reads Clean bases Error rate(%) Q20(%) Q30(%) GC content(%)
SAL_SP_2 51816036 7772405400 51815620 7740608729 0.0204 99.17 97.35 46.32
SAL_SP_1 45652100 6847815000 45651712 6822276213 0.0208 99.07 97.06 46.39
SAL_SP_3 51540864 7731129600 51540294 7697491688 0.0204 99.15 97.3 46.7
SAL_SP_4 49981048 7497157200 49980612 7462714735 0.0207 99.1 97.14 47.33
CFA_SP_1 46566570 6984985500 46566258 6952067076 0.021 99.03 96.96 46.85
CFA_SP_2 45414124 6812118600 45413726 6780963348 0.0207 99.1 97.14 46.55
CFA_SP_3 47732398 7159859700 47731974 7130280991 0.0205 99.14 97.28 46.59
CFA_SP_4 49409820 7411473000 49409478 7382278122 0.0207 99.09 97.13 47.21
DEX_EA_SP_1 55710842 8356626300 55710468 8321540308 0.0204 99.16 97.34 47.02
DEX_EA_SP_2 50431212 7564681800 50430700 7538027369 0.0206 99.12 97.2 47.21
DEX_EA_SP_3 50345208 7551781200 50344900 7520846667 0.0209 99.05 97 47.55
DEX_EA_SP_4 39662970 5949445500 39662558 5925146902 0.0207 99.11 97.17 46.5

S (1) Sample: HREM, REHAZHEN R" H "¢, TNNEERELIE (Raw data) MERLIE (Clean data) MRS, BEREERZNEESESHIER; (2) Ra
wreads: RIGNFHIENDFKEH (reads, KFMFER, —readsBIF—5) ; (3) Raw bases: RIGMFELSHIEE (BIRaw reads# B fbhreadsiti) ; (4) Clean reads:
FRENFHIEN2RZEBYH; (5) Cleanbases: FEEMFLSHIEE (BIClean reads#BkbAreadsiKE) ; (6) Errorrate (%) : FIZHUEN AN FRETFIIHIRE, —RHE0.1
%RAT; (7) Q20 (%) . Q30 (%) : NEZENFEHIBH#ITREITM, Q20. Q30HFUENFREIEII%F99.9% U EHEE SDEHENEA L, —ARQ207E85%LA L, Q307E80%LA
L; (8) GCcontent (%) : EEHIENMNGHCERESHN S SHAENEN L,



3.5.2 oI LLxd i

3.5.2.1 kWL RGiH

KRIZGNERREIE, Blclean data (reads) , S&ZERALR, KEBTFEENHNEREWE (mapped reads), BN ZRERA

MBI X 45 R T REIPAE.

*Tips: BEBERT, MiFreadsthiBids0%alESELRAPRBHEMMAEN, XREPEFSNEMLNreadsHILLABERREE

10%, MEmappingZ|2EHRAA FireadstbHIRE, NTTRERHFEEERAASAEANEANPTRIRPHIMISE,

LEx 5 R G =

Sample
SAL_SP_2
SAL_SP_1
SAL_SP_3
SAL_SP_4
CFA_SP_1
CFA_SP_2
CFA_SP_3
CFA_SP_4
DEX_EA_SP_1
DEX_EA_SP_2
DEX_EA_SP_3
DEX_EA_SP_4

(1) Sample: #AZR;

3.5.2.2 BRAREITFMHE

WEFEEENHE

D BARAENERNEEKE SSRERENEAL, 0RRERNS'H,

.

353 REENH

ERRED BN EE/ FRANBEABRIAKT
BRTABEADNERRAAHIE R, WM aED

FRBHHERE

Reads number

1300000
1200000
1100000
1000000
900000
800000
700000
600000
500000
400000
300000

Total reads
51815620
45651712
51540294
49980612
46566258
45413726
47731974
49409478
55710468
50430700
50344900
39662558

200000

Total mapped
51446755(99.29%)
45319718(99.27%)
51126616(99.2%)
49562231(99.16%
46155789(99.12%
45009810(99.11%
47313508(99.12%

)
)
)
)
49001054(99.17%)
55258339(99.19%)
50074980(99.29%)
49967539(99.25%)

)

39363270(99.25%

(2) Totalreads: MFFIIETTRENFIIHESRIT (BIClean reads) ;
4) Multiple mapped: £2%F5 tBS NI ER Clean reads# B RELL;

Multiple mapped
4610100(8.9%)
4023935(8.81%)
4110585(7.98%)
4127462(8.26%)
4351429(9.34%)
4314230(9.5%)
3690210(7.73%)
3746540(7.58%)
4353957(7.82%)
3695555(7.33%)
3224264(6.4%)
3209629(8.09%)

(3) Total mapped:

Coverage of sequencing

BEEMUEIEREA LM Clean readsHBRER L ;
(5) Unique mapped: 2% %5 FHHE—LEX LB Clean readsBBEREN .

Sl

0

<0

So

TEEN, UWEREAMIARKRBEE/RRANERRAER, HFEISKEMNMZE
FEHIEERER, BREEFENG.

+ O
%8

Percent of gene body (5'-3")

1005 REE 193"

T
&

S0

NS

%

700

Unique mapped

46836655(90.39%)
41295783(90.46%)
47016031(91.22%)
45434769(90.9%)

41804360(89.77%)
40695580(89.61%)

(

(

(

(

(

(

43623298(91.39%)

45254514(91.59%)

50904382(91.37%)

46379425(91.97%)

46743275(92.85%)
(

36153641(91.15%)

== CFA_SP_3

YRR LRI ARARMAUE FENXBRNFFIRESHN., BPERTRER
HESHERANEMER, MEAPSIRNALTRRAEEREZEN OME EAEFFINSE; MARRTNWFAEFIHIREEER LHSSH. EXHRREEE, WHENFLRE

(



Expression distribution
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@‘1’ é{\/l é}/ @‘7*/ (g/ Y r/‘}/ (oQ/ 8’ éz/ 8’ rf}/ OsAL_sP_3
7/ / i ' / / rd / / O SAL_SP_4

i BARAARENEASIR/ AR ER [BRTALAE "UAENSESE" |, JNRETREE/ ERAEMAAZ PHRXER] | JRIFHREABLN0NENNEE, BhE
MEABET— A/ AR, BRPEARTENEAS/ AR PRERE/ ERARIAN P,

3.6 IEHE

i

3.6.1 EXER

BRZBENHARRER, SEFRIER. BASRURAS,; WMIRHETERESEZRERBEEAFPRABINRESIR/EIEE.
BAREXMERNATER, HaHSRENKE,
KTips: WEDRHHEARRER, DHEMHTHASREN, ANSAXRGTATXESEPER.

3.6.1.1 EXAER

GR#AERE

Sample description Sample productive name Sample initial name Sample analysis name Group name
BAERER SAL_SP_2 SAL_SP_2 SAL_SP_2 SAL
BAERER SAL_SP_2 SAL_SP_1 SAL_SP_1 SAL
BAERER SAL_SP_3 SAL_SP_3 SAL_SP_3 SAL
HAERER SAL_SP_4 SAL_SP_4 SAL_SP_4 SAL
BAERER CFA_SP_1 CFA_SP_1 CFA_SP_1 CFA
HAERER CFA_SP_2 CFA_SP_2 CFA_SP_2 CFA
HAERER CFA_SP_3 CFA_SP_3 CFA_SP_3 CFA
BAERER CFA_SP_4 CFA_SP_4 CFA_SP_4 CFA
HARERE DEX_EA_SP_1 DEX_EA_SP_1 DEX_EA_SP_1 DEX_EA
HAERE DEX_EA_SP_2 DEX_EA_SP_2 DEX_EA_SP_2 DEX_EA
HARERE DEX_EA_SP_3 DEX_EA_SP_3 DEX_EA_SP_3 DEX_EA
HAERE DEX_EA_SP_4 DEX_EA_SP_4 DEX_EA_SP_4 DEX_EA

3 BRATBNEAEKER, BiFSample description (#&##R) . Sample initial/analysis name (¥A#1/MEERFR) RGroup name (A7) . "HAMER" 7 "#AM|
AER" TEY [(MEHE] HTBRRE, BXE, RARTEXEOERSE,

3.6.1.2 HTREER

PTREERE

Soft/Database Version Analysis Source

NR #i Version 2023.07 HEEFR https://www.ncbi.nlm.nih.gov/p...
GO HuRE Version 2023.07 HEEFR http://www.geneontology.org/
NCBI #7073 2 84m Version 2023.11 HEEFR ftp://ftp.ncbi.nlm.nih.gov/pub/ta...
Swiss-prot ¥#E Version 2023.11 HEFR ftp://ftp.uniprot.org/pub/databa...
Rfam 8 E Version 14.10 ABIRELB)ITE http://rfam.janelia.org/

eggNOG ¥R Version 2020.06 HEEFR http://eggnogdb.embl.de/#/app...
KEGG ¥R Version 2023.09 HETR http://www.genome.jp/kegg/
Pfam #4E Version 36.0 HETR http://pfam.xfam.org/

Uniprot #i&EE Version 2023.11 HEEFR ftp://ftp.uniprot.org/pub/databa...
STRING ##EE v12.0 LEREQEEMLE https://string-db.org/

Reactome ¥{EE Version 86 Reactome BT https://reactome.org/

DO ¥R Version 2023.09 EEER https://disease-ontology.org/

PIR idmapping 4@ & Version 2023.11 HEEFR ftp://ftp.pir.georgetown.edu/da...

GATK Version 3.8 SNP/Indels4r https://software.broadinstitute.o...



cufflinks
STAR
sentieon
edgeR
BLAST+
Mfuzz
goatools
e1071
Diamond
NOISeq
star_fusion
WGCNA
caret
DESeq2
TopHat
fastp
hisat2
fastx_toolkit
Sickle
stringtie
kallisto
Limma
sva
SeqPrep
GSEA
MSigDB ¥#5&
survminer
bedtools
useful
RSEM
rmats
Bowtie2

STEM

kernlab
samtools
Salmon

Ipath #iRE
glmnet
randomForest
DEGSeq
maSigPro
TransDecoder
HMMER

rms

pROC
timeROC
AnimalTFDB
JASPAR
mlbench
DisGeNET #3BE
ASprofile
survival

GSVA

i RRABAZEFRERAEEATPRINRESR/BIRE. MARENMERNSTR, FH4AHERERR.

N - 9=
4.1 ERNHERRA

Version 2.2.1
Version 2.7.1a
Version sentieon-genomics-20230...
Version 4.0.2
Version 2.9.0
Version 2.6.0
Version 1.4.4
Version 1.7-13
Version 2.1.9
Version 2.46.0
Version 1.8.1
Version 1.63
Version 6.0-94
Version 1.42.0
Version v2.1.1
Version 0.23.4
Version 2.2.1
Version 0.0.14
Version 2.2.1
Version 0.46.2
Version 3.58.1
Version 3.50.0
Version 4.3.2
Version 2023.2
Version 0.4.9
Version 2.27.1
Version 1.2.6
Version 1.3.3
Version 4.0.2
Version 2.5.4

Version 1.3.11

Version 0.9-32
Version 1.19.2
Version 1.10.3
Version 3
Version 4.1-4
Version 4.7-1.1
Version 1.56.1
Version 1.56.0
Version 5.5.0
Version 3.2.1
Version 6.7-0
Version 1.18.4
Version 0.4
Version 4.0
Version 2024
Version 2.1-3.1
Version 7.0
Version 1.0
Version 3.5-7
Version 1.52.3

BRAEE

FHILEX AT
SNP/Indels 47
REBERDMN
SRHEETREBANE
MfuzzBt ot
EREN (GOEE)
XFFEE
SRUEETRLBANE
RIEBEZRNMT
REFEREEE
WGCNAZMfT
HiEEE-SE5mA
RIEEZRNMT
FFILERS M
WEEIRRE
FHILERI S
WEEIRRE
SR RE
HRAEE
RIKENT
RIEEZRNMT
BRI R
SR RE
GSEARMAT

GSEARMAT

lasso_cox

FFIRE

XFFEEN
RIKENT

IR B

=21 l:a0)

B FRIXEEN T
X5 EN
SNP/Indels 47
RIXEDW
iPathfIsHE 4T
HiEEE-sE5mA
FEAZR
REBERDMN
HEERRE
SRHEETRLBANE
HREER
HiEEE-SE5EA
HiEEE-SE5EA
lasso_cox
EREFHN
EREFHN
XFFEEN

BEEER
BRI
lasso_cox

GSVAR

http://cole-trapnell-lab.github.io...
http://code.google.com/p/rna-s...
https://support.sentieon.com/qu...
https://bioconductor.org/packag...
ftp://ftp.ncbi.nlm.nih.gov/blast/...
https://www.bioconductor.org/p...
https://pypi.org/project/goatool...
https://cran.r-project.org/web/p...
https://github.com/bbuchfink/di...
https://www.bioconductor.org/p...
https://github.com/STAR-Fusion/...
https://horvath.genetics.ucla.edu...
https://cran.r-project.org/web/p...
https://bioconductor.org/packag...
http://ccb.jhu.edu/software/toph...
https://github.com/OpenGene/f...
https://daehwankimlab.github.io...
http://hannonlab.cshl.edu/fastx...
https://github.com/najoshi/sickle
https://ccb.jhu.edu/software/str...
https://pachterlab.github.io/kall...
https://www.bioconductor.org/p...
http://www.bioconductor.org/pa...
https://github.com/jstjohn/SeqpPr...
http://software.broadinstitute.or...
https://docs.gsea-msigdb.org/#M...
https://cran.r-project.org/web/p...
https://bedtools.readthedocs.io/...
https://cran.r-project.org/web/p...
http://deweylab.biostat.wisc.edu...
http://rnaseqg-mats.sourceforge....
https://sourceforge.net/projects/...

http://www.cs.cmu.edu/~jernst/...

https://cran.r-project.org/web/p...
https://github.com/samtools/sam...
https://github.com/COMBINE-lab...
https://pathways.embl.de/
https://cran.r-project.org/web/p...
https://cran.r-project.org/web/p...
https://bioconductor.org/packag...
http://www.bioconductor.org/pa...
http://transdecoder.github.io/
ftp://selab.janelia.org/pub/softw...
https://cran.r-project.org/web/p...
https://cran.r-project.org/web/p...
https://cran.r-project.org/web/p...
http://bioinfo.life.hust.edu.cn/An...
https://jaspar.elixir.no/
https://cran.r-project.org/web/p...
https://www.disgenet.org/
http://ccb.jhu.edu/software/ASp...
https://cran.r-project.org/web/p...

https://www.bioconductor.org/p...
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[1]1Kim D, Pertea G, Trapnell C, et al. TopHat2: accurate alignment of transcriptomes in the presence of insertions, deletions and gene fusions[J]. Genome biology, 2013, 14(4): R:
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[2] Kim D, Langmead B, Salzberg S L. HISAT: a fast spliced aligner with low memory requirements[J]. Nature methods, 2015, 12(4): 357-360.(HISAT)

[3] Trapnell C, Williams B A, Pertea G, et al. Transcript assembly and quantification by RNA-

Seq reveals unannotated transcripts and isoform switching during cell differentiation[J]. Nature biotechnology, 2010, 28(5): 511-515.(Cufflinks)

[4] Pertea M, Pertea G M, Antonescu C M, et al. StringTie enables improved reconstruction of a transcriptome from RNA-

seq reads[J]. Nature biotechnology, 2015, 33(3): 290-295.(StringTie)

[5] Buchfink B, Xie C, Huson D H. Fast and sensitive protein alignment using DIAMOND[J]. Nature methods, 2015, 12(1): 59-60.(DIAMOND)

[6] Finn R D, Clements J, Eddy S R. HMMER web server: interactive sequence similarity searching[J]. Nucleic acids research, 2011, 39(suppl_2): W29-W37.
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[7] Liao Y, Smyth G K, Shi W. featureCounts: an efficient general purpose program for assigning sequence reads to genomic features[J]. Bioinformatics, 2013, 30(7): 923-
930.(FeatureCounts)

[8] Li B, Dewey C N. RSEM: accurate transcript quantification from RNA-Seq data with or without a reference genome[J]. BMC bioinformatics, 2011, 12(1): 323.

(RSEM)

[9] Love M I, Huber W, Anders S. Moderated estimation of fold change and dispersion for RNA-seq data with DESeq2[}]. Genome biology, 2014, 15(12): 550.

(DESeq2)

[10] Wang L, Feng Z, Wang X, et al. DEGseq: an R package for identifying differentially expressed genes from RNA-

seq data[J]. Bioinformatics, 2009, 26(1): 136-138.(DEGseq)

[11] Robinson M D, McCarthy D J, Smyth G K. edgeR: a Bioconductor package for differential expression analysis of digital gene expression data[J]. Bioinformatics, 2010, 26(1): 1:
140.(edgeR)
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generation DNA sequencing data[)]. Genome research, 2010, 20(9): 1297-1303.(GATK)

[14] Shen S, Park ] W, Lu Z, et al. rMATS: robust and flexible detection of differential alternative splicing from replicate RNA-

Seq data[)]. Proceedings of the National Academy of Sciences, 2014, 111(51): E5593-E5601.(rMATS)
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Gomez ) M, et al. Blast2GO: a universal tool for annotation, visualization and analysis in functional genomics researchJ]. Bioinformatics, 2005, 21(18): 3674-
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