rmaseq_multiagent_framework_comparison_20260522_150009.md 2026-05-22
o2k ab4E A0 =12 A=
RNA-seq 5% 8 geAThaEEZREMm LIk S
4 REEYIE]: 2026-05-22 15:00:09
AHIINE :
HINEBE: , ASHIERENEIA , commit ,
1R BHA 2026-05-16
SMEREEEMAE: https://github.com/BioScriptHub/RNAseq_pipeline
1. 858517
XORERE, BBLE—1R: AMER RNA-seq IZEEEFGHHARRER— MG RS 2. EEELAS:
o BARABESANOZMEMITHNZ S EEATER,
. RE preflight;
. BYIE X preflight;
. Y preflight/postflight/failure [ THEIZHT;
. B9 manifest/ TSR EhER NERAR;
« Celery ZPFAFIF ResourceGovernor By CPU ShEERE ;
« RNA-seq 29NN BEE,
. EARERRKRFNIBERE/ EMTISHFEES.
4MER BioScriptHub pipeline LA ARE"LE A" X" DITRE", T1E RNA-seq SITRVvKENTIEZKO: —% . B

« MultiQC. Bk HTML k%5, featureCounts B BDHRIR. HARHIT/ B ERLIZFS. HISAT2 E
sorted BAM BUSRIUER. resume FFk, XLEZAME I RN ITIEME, ERNZBRENSE. BRMIRSEEM,

2. 2RI H RNA-seq THAEHEZR

2.1 MERER

E

BR ME Bz TEHEE ;
i

%

[Rya FASTQ NS, FastQC. i
R cutadapt. clean FASTQ. #
BUSE QC markdown/manifest 17
B

%

HISAT2 tb3f. samtools 10y

Lo view/sort/index. sorted #
BAM. tbx4iit 17

=

%

StringTie. GFF/GFF3 %% )

=3 GTF. featureCounts. #
count/FPKM/TPM 17

B

fig

P DESeq2 VST. PCA. Fzsia *:
Bl %, BEEME, Bk -
==4

B




rmaseq_multiagent_framework_comparison_20260522_150009.md 2026-05-22

£
BR K& BiZ TEAER ;
fir
%
2o DESeq2. tEAREA. MA/KW &
= E. SEE/RK %
EL S .
foreground it
=
&
/ GO/KEGG B, "
EE / gene2go/gene2ko/OrgDb. fig
YY) KEGG 1338, pathview &
=
&
= #)
GSEA ETHESITEM KEGG @
fgsea, iFtEYNI@ERITIE i
=
—E._“—
seam VST/count HIA. WGCNA iy
~ Bk, WEE BRIERE @
= Bt =
B
=
£
@ DEG + InterPro/Pfam + i3
S GO/KEGG EFX, HIFEE &R
K h&/4EM8 %
¥
&
=
2.2
EETEMN
. BINRE , BIE#AR, R1/R2 BZ,
o WITRIIE R1/R2 BEEFE. @G FE. R1/R2 XHKXKNEBE™ERFE,
. 5/ %t raw FASTQ 5%,
. fFH HELFRELTE, PAIA adapter 4 , FAEEE 20, REKE 50,

4 5% clean FASTQ. FastQC HTML/zip. cutadapt log. Markdown #&4£5#0 manifest,
manifest i25% artifacts. metrics. TRArZ. sha256. iR

LHEIREIR

o &E MUltiQCC A,

o REBRAEHTEY, 2 MERERRERRIT.

« BIETHERMA cutadapt, TSN pipeline A fastp; FIEEREM, B fastp B JSON/HTML 5 MultiQC R EIR,
o EB% manifest BENEERHIBMHR, FIMIREFIERMN CPU BBA—ERLSETHEGHNER CPU,



rmaseq_multiagent_framework_comparison_20260522_150009.md 2026-05-22

- BIFEEEN"ERARSIBIE"FIE: M prefix IREWF token, RiERZ XM genome FASTA
HEHA indexo
o BERIRAZEA HISAT2 index, XEAINE Lb—RRHIAERN—=,

o TIFBEEHE clean FASTQ, B3E T prefix BY QC =4,
« HISAT2 it SAM, ARG 3 BAM, 4% sorted BAM, /5 indexo.
« final E2%4 2 sorted BAM: # o

o fi##f HISAT2 log 13 %! total reads. aligned reads. unaligned reads. alignment rate. unique/multiple alignments,

EEI S
« B#final  sorted BAM, {Brhja]&55%#hA SAM F unsorted BAM; 9MER pipeline {58 YW=l
$£15%! sorted BAM, HAEEAE/
- HEIKEERRE . splice-site #=. min/max intron length,
. %H ERtRA BAM QC, 3&HF MultiQC BAM L.
2.4
EETESIN

« HI sorted BAM # GTF/GFF/GFF3,
o & BAM Hi StringTie, 8% sample-level StringTie GTF # coverageo

o WRMNRZ GFF/GFF3, =217 ¥ GTF; KMBTA Python fallback #R#E gene/mRNA/exon/CDS B4k 4k
0 o
« featureCounts HeTEESEHH o

o & count matrix. FPKM. TPM. gene length. normalization info. report. manifest.

LHEIREIR:
T 0 BB hIR N,

o REIRIE Assigned RELBHI BB SRR,
- featureCounts summary 1 assigned ratio ;&G EA—=FEHF#H N\ manifest,
« X NCBIGFF3, EE ATREARYN BanfRixis.

RERITEAESDTBIKBRIRN

o ALLTE quant FTERIEBIRIRARIE HE, BRAITZE—MNE count matrix.
« manifest IC RERZLIREFEN N . Assigned &, &&=,
. T4 S count matrix BY5E—751 gene_id FIHEAF, FEiL featureCounts &AM attribute,

o RPRETFAME attribute 4L gene_id s R1ER, FRLIMIIERL gene_id universe E{t, FH7E enrich/candidate FYERf# ID
overlap 1%,

« XREZABZERN—E. PCA. HABEXMAE. HEAEEABNREHTEEE, MERERILME

o R4EiEEY count matrix, HEJMECE/YAML HERTREA S 4E,

» RI%{FEF DESeq2 VST, Mt VST matrix. PCA ¥#E. PCA 5ZE. PCAEL. sample correlation matrix/heatmap. sample
distance matrix/heatmap. sample clusteringo

o 4% manifest. report. commands.sh. environment.txt. R scripto

54028 pipeline BIX 31

o YMERIE VST/PCA/correlation HXTE DESeq2 EHIAE, HHEBL HTMLIREWO,
o AMBFRKBEMMEL, BHRIARTFW, BAERMIEL QC, BRIRELENEH—HIERN, AFSKE DEMERS
PCA’,



rnaseq_multiagent_framework_comparison_20260522_150009.md

« &\ count matrix #1 group/sample YAML,

o TRFM 8Y sample metadata FIEENS4H, & count matrix FUIRRE 3750

+ Hreplicate policy, BRIARIFREEBIZR replicate violations,

o %#% pairwise comparisons, 7 time LRT/spline LRT F9t+XIBE S0

o IS MELIRAY DE_results. DE_genes. MA plot. volcano plots,

o 2#F family foreground: HNSRIRMH , BI% family-specific DE 4558,

« all-zero count matrix FIHREHFRXETRM , B EIZRE,

« manifest i25% comparison stats. Family analysis. replicate counts. replicate violations. de_plan,

LHIRER:
o REREHETREN DE M ERRE artifacto

2026-05-22

o UpSet. top candidate gene ranking. #TA1 count/VST BEIEEERN MEERHES; EF VST/PCATE

, FPKM/TPM £ 0
o ZHRZEN F—ERBLIEHE TS B B REHF,

2.7
E TN

« X GO. KEGG T both,

« BRLRBLEN , RS OrgDb 477,

o KEGG 3#% KO %l pathway BR&t. KEGG REST cache. #E¥IFEZALIE. pathview Bl

 7F foreground/background ID mismatch HI3RISZE, EEH 0 RBREAMIFARA,

o #F global # Family foreground,

« manifest I2® DE gene fiA. GO terms. KEGG pathways. &=EE#. overlap. raw/filtered KEGG %,

KBRS

o IEYFIEERYTHE K ITo
o F581T7E A OrgDb/MSigDB,
« 5 annotation FiE&. 1RIERIEM ERHE IS,

2.8
HFISEIEL:

+ 2= DESeq2 HIFLERM fgsea, MAREME3E DEG ] over-representations

 pathway £E&¥H # KEGG KO/species cache,

o TIEFRY)THRAMERT KEGG organism, {330 Arabidopsis. rice. maize. soybean. tomato. wheat 2,
o RINTIRBAE o)/ ALERBR, BEaEHE.

2.9
EETESN
- OEEEMA B9 VST matrixo
o HNERGHE VST, WEIM count matrix ¥ DESeq2 VST,
i i?% N N N N o
o fi goodSamplesGenes. #¥ZsBE2E. pickSoftThreshold. AR, IR eigengene. EIR-MEIRFEXZE WGCNA BHLRA,
o B BEIF$ VST/count matrix. sample_table 8 samples.yamlo
EAIL:

 9MER BioScriptHub pipeline %8 WGCNA.
o XEAINE RNA-seq REENYT BMRE, LHESHEERKE M BITER" [,

o XAZEEE DE gene ranking, MERERiE/EMEHIRE,



rmaseq_multiagent_framework_comparison_20260522_150009.md 2026-05-22

N global DE genes. 2% H FASTA. HJif InterProScan TSV. GO/KEGG B LT,

245 TF SKEERMM: SPL/SBP. MYB. WRKY. bHLH. bZIP. NAC. AP2/ERF. MADS. TCP. GRAS. C2H2. Homeobox.
GATA. HSF. ARF,

TIFE MINREEMIE: kinase/RLK. LRR. NBS-LRR. F-box. ubiquitin. P450. PPR. ABC transporter. transporter. AAA
ATPase %,

EBBE InterProScan, HF&EER; BUEHR RERTIET.

gith candidate family ranking. gene annotations. enrichment context. report. manifest.

FHEMRE:

5" BRAREAIMER EMNEE—H.
4MEB pipeline R candidate genes; Z&INE AT LLE—F L1 T—F MiZ B Kk
identify/phylogeny/motif/domain/expression”s

EINAST:
. 1£ 110 gene-level candidate ranking,
o TE {R#F family/domain-level ranking.
. RIREEHTIK 0 o

3. KT E 28 REIATHRENESR

0

3.1 SAEER

AR E R AP RIRHEEA", EFRRITHERARE:

—_

- O VL O NV A WN

. HUiR/API W B AE S RN ERHRITIER,

. Router $i FAQ. &Fifl. 9. MR, AITH. IREEEFER,

. IntentAgentV2 fET BRI EL. ¥IFP. KiK. job. prefix. %,

. PlanningAgentV2 ff preflight. #M&#i. ERMETE. MAFESISEK,

FTERHARN ER TR ITBMEE X preflight #1 artifact resolves

. Celery BESHECEI default/heavy/medium/light/rnaseq BA% o

. ResourceGovernor 1R4#E CPU token IR AFH & ¥ & IKE FHLA.

. StageToolRegistry & A o

. B stage AT Y , =i final artifacts 0 manifest,

. DiagnosisAgent 7£ preflight/postflight/failure =M1 =B iHF138 2 B S,
. ResultParser/Discovery/Knowledge faSi4E RARIR. RIBRINAIRE 1858,

3.2 LangGraph 4zHi2s

DX

BENXTIA:

FERE:

FAQ/E1/f#%/mI T4 /4R E1E38: E Knowledge,

o OHESS: Router -> Intent -> Learning recommend -> Planning -> Preflight -> Executiono

/



rnaseq_multiagent_framework_comparison_20260522_150009.md

o BT Execution -> Diagnosis -> AJ retry/Z51&#aiA/skip/failo
o ERfEMTG: ResultParser -> Validator -> Discovery -> Learning 2% Replano
« Discovery A& EHFML, RZERRE.

o REERRN9-Agent”, EIRVIBHEREHEH 7 Mzl agent, HEEBREHZ M TS,
+ PlanningAgentV2 ATEERMHE 7 "E&FH PreFlight”, FRLUIREY"ZERERS preflight” XM E X8,

3.3 Router 5SBRAIES AL

Rt

Router ERFLN + LLM fallback:

WITRHAIEIE R, T B1T. FA. BIr%

DR BREE 9. $F. WE. iTE. £ . TH. nbi"F.

REENIARSTIAN FAQ, R "EEE MANIT,
- REFEERER LM 53,

2026-05-22

FEitt, “@idBAESHIT RNA-seq &I TR LRI LA R; XEEURAT IntentAgent # PlanningAgent BEHEH1T rnaseq 73

Vil=>a024
EXMitRl, UNERESEERAFABALES .

3.4 PlanningAgentV2 B9 preflight
T
EHMH preflight @FE:

+ 1R#Z intent stages A #FFRH

o I stage EEEEARITES

o HEBEHE manifest; BINEL partial_success FIBNERSFRIC AT BT,

RN BCRTS

BB

o LEfER RIE SN R
T LT ELREIIBRR glob X HIE,

. BERR,

F“scoped"HIX % :

o preflight BHITRIIGE: BIARA. &H. MRS, HR. REFERFHIL

o scoped BOIINFR /M /ML LT 40 target species. reference species. member_set_id. scope_file,

+ scoped R preflight &R, TiRfH preflight MAITMER B EIRMEM LT
. MMNRKRE_EZEMXER: preflight &3%EY scope/context bk S ZHFESS RiRiE— M,

3.5 #IIB X preflight
T
KBTI
i W@ )
- A fi# 4T stage capability BY required inputs,
o WIRER artifact, HiR[E , B## suggested upstream stages.
o MREFEZBITYM identify XX, =ik[E o
. BEEEE 0 BENESSH, X4 Celery,

X# PlanningAgentV2 # preflight BEE, BANOFRE:

« PlanningAgentV2 EfR"BAE S MMFINERENE .
: B AP BEEFERA stage FAIRITIHE .

/



rnaseq_multiagent_framework_comparison_20260522_150009.md

o Celery Bif= B DiagnosisAgent BY preflight gate, XEHITHIRE—ERK,
3.6 DiagnosisAgent BI=E&|Ji%
X

= RNA-seq PHER:

. . samples.yaml. fastq pairs. clean fastg. gc metrics,
. . clean fastq. genome index. BAM JEZ. alignment rate,
. . BAM. GTF/GFF. featureCounts. count matrix. FPKM/TPM,
. : count matrix. samples.yaml. comparisons. DE results. significant gene counts,
. . count/VST matrix. sample table. PCA. correlation,
. / / : DEresults. B3R, IDoverlap.
. . DEranks. gene2ko. rank-background overlapo
. . expression/count matrix. sample table. module count. soft threshold.
. . DEresults. annotation sources. candidate family rankingo
BHfEE 5%

o BFIZEAITE, 40 missing input. memory. dependency failed. tool not found. BEHERE,
« A runtime repair codes, 790 manifest recovery. protein stop marker clean. Pfam fallback. GFF overlap report,
« ¥t RNA-seq B EHFERITEREL, a0 N N

3.7 Stage capabilities 5 ArtifactResolver

D

[ ]
BItEX:

o ANBAEARIBERE stage JHFEM A artifact. F=H4 artifact. BHPLE preflight/postflight/repair,
o ArtifactResolver M manifest. Final 3Xf. input Xf¥. canonical BRI N
o EMREIES kind. source. role. species. family. score. reason.

o BIRERFARRHE TN, EREBBEMNRRMT, HE Ul #ER

2026-05-22

XEALE MR pipeline EE B ERAIM . SMED pipeline REE B REEMZA; AMBEEEBEAES. ZVUH. MK HE

manifest. scope T2 EIfEMTIEFRRIN.

3.8 Celery PAFIFI R IRIERE

XX
YRt
o BAFI: . N . N o
+ RNA-seq MYERH—#FHN FAT,
« RNA-seq BRI\ CPU:
° . default 8, max 10,
° . default 8, max 10,
o . default 6, max 8,
° . default 4, max 4.
. EIABEh worker #% 2.

« ResourceGovernor BRiA& CPU token 20, ERK running tasks 11,

/



rnaseq_multiagent_framework_comparison_20260522_150009.md

- ESHITRIER

LHEIREIR:

, FRARMHEN

o BEHITHITH CPUIRTR, BERIIXN B MEBIHES.
o LEEBITER CPU token IR AESEL, 2B ER RAM token. HEEE 10 token. BREARLEIE vs #EARFHITHIHF 9 TR,

o 9MNER pipeline BY
4. 5 BioScriptHub/RNAseq_pipeline f&[a LR

4.1 BRENL

Ko

2026-05-22

X AL ARRBUEIT R

R b= BioScriptHub/RNAseq_pipeline  ¥IMf
WMEE  SEEFEERESFES, RNAseq BHP—%K J3 RNAseq 5875 7kid FMEEA. BEEZ%; JMB
fir SEHESE R TEE
—4 i
ﬁﬁﬁ)‘ EIAES. I API. & stage BT, Celery . M shel/RED o spemsme
iWHB Agent #1%! + stage registry + manifest + diagnosis  EREIRFE shell pipeline AIERE, JMERREEM
I
#RE . _ _
. HERERZKEARFEERE LD EEATAHE RNA-seq IRE A= NE
4.2 MNSECE
“®E WA 4MEB pipeline AIfEEN
REAEE , AIFE, HATHBRIE , WAIMFASTQ  FRIEARE; BEHRIIEHERS
BN E R BIREEER 448 Ul
N YAML A groups/comparisons BB Eh A LUTE Ul iR EbiREA 2R,
FFELEIN o
pairwise 4 RE YAML

AFEES  YAML X8R, MEERFPANREE B EAMEERE >

S n
i 7 TSV/CSV EERFREW YAML/JSON Hg

PN 0 En (e PN o 3o
BhiERT  K# Intent/Planning/ArtifactResolver M FASTQ f 1Rt ShERAY FASTQ B IRETRI (RN

L. fRE YAMLIgIH AR E, MR EGRARSMERBR". ATHR, NEMEBRARE

EHERKRERIN, ERBEMRTE YAML

sample/condition

g IS N

. bR FASTQ [EBRNERFRR, AF

4.3 Preflight
W ZIME 9MEB pipeline 2L
=58 &, mMERLE = B AR 2R
preflight —& preflight
Agent RZPLL
FILEER/API [
WA B M, SHTSVhendoffplen ;*;};i;“géfﬁ%
[al/Diagnosis
gate
stage JR7S.
manifest. &
KEARAR #l. BIARF config. metadata. contrasts. FASTQ. replicate. T H. reference HEMERRE

#fr. scope. &
TR 2k




rmaseq_multiagent_framework_comparison_20260522_150009.md 2026-05-22
T ZIME 9MEB pipeline 2L
API JSON.
task meta. &I B A —ET
| diagnosis .
report. artifact/report

manifest fK#i

B FRFE—1EN scoped ERA, MIEILEH preflight EMLa AR artifact, Fl40:

4.4 QC
®E - FWmME 9MEB pipeline 2L
E3S , o
N FastQC FastQC + MultiQC AME R MultiQCiLE
iz
I8 cutadapt Fastp REEER, fastp IREEMK
IR BAE
i clean FASTQ. FastQC. cutadaptlog. MD clean FASTQ. fastp report. AEN MultiQC, RABUE
W report. manifest FastQC. MultiQC cutadapt
Hi7 LRI AR R LA FHT HEARFT + PR SEHITIRD EEE
4.5 b3
SR b0 =] 4MEB pipeline L
fJ.:I.--" N=}
index %1% fjfiqlﬂm KL config $8%E/ /% reference FIMEERS
HjaE] 4 SAM -> BAM -> sorted BAM  HISAT2 pipe & samtools sort SMEREETEER
final BAM sorted BAM sorted BAM ZERE
; ; ; R EE
strandness/splice  BTRE L RE config H17F HISAT2 RNA strandness. splice mode. intron SNEBBENE ST
length %
BAM QC Rt HISAT2 log samtools flagstat/stats + MultiQC B A 4
4.6 EE
R b= 9MEB pipeline L
StringTi
EFETH ringhie featureCounts AMBEREEEE
featureCounts
gffread + Python . A B ME IR EE T, JMEEx
GFF3 b featureC ts attribut t
PR lbackgt T eatureCounts attribute auto RinEEn
feature type EE exon A%, Z#Fauto BEE AIMEN 2K
group . =i
E d % NCBI GFF3 B8
attribute [Bl5€ gene| gene_id/gene/locus_tag/Parent/ID Shaxy R
downstream  count matrix AR/ _ QER& gene_id EE, auto &~
count matrix AR H -
Bk i ; SRIFES



rmaseq_multiagent_framework_comparison_20260522_150009.md 2026-05-22
4.7 A QC5DE
R b= 9MEB pipeline b2l
= \E:}'L =
PCA 5, 7% B, 1E DESeq2 M7s/{kRE KIMBAZEE, Metk
) DHE
HAEXM =] 2] —EHH
MENERIRES 2
VST matrix A, TEsample_qc B, 7£ DESeq2 HiH iIJ\EUE BEEE
replicate = - A TS s > B INBEFAE; AMEER
bolicy 43R violations, AJKEE IMRBEREZEHELD2EE SEEIRE R

er comparison
P P all/sig/up/down.

DE &t DE_results/DE_genes/MA/volcano, z#F family SNERIRERIR S EEST
MA/volcano. summary
foreground
UpSet HRREC AR artifact =] AfEE
candidate sk m 8 score B R
gene ranking
4.8 E&. fgsea. WGCNA. f&®i%
HE AIE 4MER pipeline FidF
= nEEESIFRT
GOJKEGG ORA 5H, S ge'ne290/genezko/Orng/E% £ 5 enrichment AIEEESIFENE
KEGG/pathview Y|
fgsea =] I KB R
WGCNA a T AINE (L H
candidate genes W R1VEH DE fREFY) " SMNERETR IR UL
canc}idate . = % AT E
family/domain
4.9 Ik
“®E *mA 9MEB pipeline EL
stagedgls ek Markdown s SIS + HTML 2R AIE FTE R
manifest
MultiQC HTAEER =} 10 B Rz Ak
mMBE% B itk RNA-seq SIRE IR SNEBEFEE, BRERREN
HTML [ Man
HEEEE.
BEEA  SHESEE, BH%  —RERZRNAseq AMEFEINELR report
assembler
BNAIMBIREG®RA:



rmaseq_multiagent_framework_comparison_20260522_150009.md 2026-05-22

TEERINBE BRMarH.

4.10 Resume/Wr = 42

“®E AmE 4MER pipeline Fim

M4 = =

f*fz”’: B planningAgentv2 i manifest, BERHEFHE o FHERIES o reosmmEmEE
puA Al

HITEB  ZHOMEE=IE A final/manifest, 1BFHIES— 5MER stage A resume B

8 shell IZE resume skip

U resume API Hiz
oL DiagnosisAgent BJ¥|Bf manifest ks /%M /partial preflight/check logs KINE 2R ER
47— =
iy f“ﬁ = BH ARERBA—ORE
W RSB AR IMER pipeline B9 #HZTR"; (RIVAIXI S EEAHLELRFE T SR =. EFRAPBUEEGSTAIERNEE resume 1B

Xo BWNREEHRE:

. =B Agent iR#E manifest F{kif B EhBkT,
. KE: 81 B2 , Flir xR E T,

5. X FHFaEmX OB EMF I
5.1 “RNA-seq S¥FEANO"
) F BRI BAESMATERE, BEERINFES:

« IntentAgent @FIL 1T RNA-seq S I2TEIRF95CE RNA-seq pipeline, AR o
« PlanningAgent @ GIRIECHRMAFMA - BirE a4

o

BEIEII— R UEM stage: o EXREENITHIZA, REFAITR, HERS manifest/reporte XHFEERE BAE
SN0, BAFRAR— AL,

5.2 “preflight #1 scoped FIX 31"

. preflight: HITEIRZE, EIEGEREENR. B4, 2FRIRE. BEEEHIN
o scoped: DHSEE, BIZ L MMM, BAKIK. WA RKGE. target/reference/comparative BEAENX "o
o scoped RE2E preflight; B2 preflight IR NFIE X RHEE T

5.3 "B IERB "
LT YAML RS

o SEHEN, BEERFRIES.
. E.f%'—%', Eé%gﬁﬁﬁ)ﬂo
o AIRKXEZRTFEE, tgroup. condition. comparison. batch. time. replicate policyo

L YAMLBIE £ee5:

o TEARPAEMEEEARRERT H5,
o XHERR. HZRZ. condition. comparison JBE—MRELEHE,
o HEENBAREEIER YAML 483350 schemao

Bl

+ FASTQ Ef2fEBEHIRAI R1/R2,
o MEXRMETY: sample_id. condition. replicate. fastq 1. fastq_2. batch. time.
o MEEZARIZTI: comparison. numerator. denominator,
o APHINGRERD:
o AFJE: N



rnaseq_multiagent_framework_comparison_20260522_150009.md

XERESTE YAML, TEE YAML ERRIZE=Y.
5.4 "MultiQC F1I B4k HTML S3RE"
RIZff. BIFREEFIIMI0E, TE/FEEMRNASseq SIE:

o MultiQC L& raw/clean FastQC. cutadapt/fastp. HISAT2. samtools. FeatureCounts,
o« MBKHTMLICA:

o MBES5HEXER;

o BITBHMIFIE;

o QCHEYE;

o EEI$EM BAM QC;

o featureCounts assigned ;

o PCA/MFZIEXME;

o DEsummary;

o enrichment/fgsea;

o WGCNA;

o Top Candidate Genes;

o Top Candidate Families/Domains;

o artifacts indexo

B AEXTEBEH , IREXEBAES manifest # final artifacts, MR EIRIMNTE SR,

5.5 "MFAHITEN + BRI

2026-05-22

KB BA Celery A7 ResourceGovernor, HABKEHT. BEMRNZR S MES/MERZENAHL", 5MB pipeline BIEEf#

AREIR— RNA-seq stage RZMERIMAH L. S MFEDEC/L MRS
BWAh— 1 RERBR R

o REX . ATE. HEETE,

o {fi%& total threadso.

o 1% stage FLEAIHHELD:

QC: ZEAXHITE, BEREIEMH,

align: MAHITHE, B HISAT2 ZEFE,
sort: Z[E samtools sort ATE.

guant: featureCounts BE—2B&KESE
o RIfik: CPUREXRR, REEXRE,

+ I E] manifest: N . . .

o

o

o

o

o

5.6 “featureCounts auto A= TELEE D"
AREWIRITEL, BT IR ERRERZIE", FEILREEERIZMhRZASE count matrix.
R

1. BRASEi o

2. AR featureCounts kK Assigned RXTFEHE, BEIAIRIE:
o feature type:
o group attribute:

3. %#F Assigned ERES B gene HEENABESERNERK L.

4. RER—MTE 0

5. manifest iIE R & =AM RLIEE,

6. SHEERIET count matrixe

5.7 "PCARRARERT"



rnaseq_multiagent_framework_comparison_20260522_150009.md

2026-05-22

EH, PCATE , FEMEXE. VST, BABEXEAREERE, EERHIEITARR L PCA’, MR SKREWO PCA/

XM, FHik DE RE51H sample_qc artifacts”s

5.8 “strandness. splice_mode. max_intronlen. feature_type"

EEE =K
. &B BINFEEE HISAT2 RNA strandness. known splice site. min/max intron lengtho
. EE , REEN
XEEREEN
. D XEESEM, BI85 BERMM featureCounts assigned reads, EZEFAMEK.
. T BEERERPM splice sites $5F HISAT2, FHE#Z RNA-seq Lt X BREH 820,
.  RARETFKE. YHERREAR, BY/&Y/EETGERRE, FMiSEEix,
. D OHERIRLE feature, E I exon/CDS/gene, GFF3 £ REISFM assigned rateo
. D EANBIEYIH reads FIERE, NCBI GFF3 A—EE1TE o

BiY: XESHRAEREEBEHAFHE, U BE&RSHKX, Bk auto; manifest IEREREE,
5.9 {REERHIFEREM"

B, mMESMER.

£ —=: gene-level candidate ranking, o SR SR IE:
BNFE:
Btk

candidate_score =
abs(log2FC) * -logl0(padj)
+ multi_comparison_bonus
+ family member_bonus

+ enrichment_hit_bonus

AR IREDPMME AR candidate score BMUALME, FEMNSITEE K,
$ "2 family/domain-level candidate ranking, #4&ifERFHIERL o
S,

SRESIEM:



rmaseq_multiagent_framework_comparison_20260522_150009.md 2026-05-22

XWRAF: DE smERTHKEERE, Siig/KikdiFRATRAE T—S B NEEZRE identify. phylogeny. motif. domain.

expressions

6. BRI REIT Tk
PO: {REMMA A KO

1. i o

2. CLEEMER manifest, E£/ 0
3. A MultiQC, ZE’b raw/clean FastQC. HISAT2. samtools. featureCountso

4. TEIRE P BAMAEHEE ML artifacts,

P1: EZEF preflight =&k

1. 3&40 BILRIE stageo

2. 3BIMA preflight Bk artifact,

3. EINEEARR Ul RIBFRIAGER YAML,

4. 2 n FHEFIRRE PR,

P2: BREAEHK

1. 7£ ResourceGovernor {RIFIA CPU token EAfi £, 1EINF12RRN,

2. RNA-seq stage &N # °
3. WINRE/FELRZEERE, JTH HISAT2/samtools sort/WGCNA,

4. manifest B NZIRDEORE.

P3: TEEEM

1. featureCounts 3z3F o

2. & F 0
3. Bl Assigned ZE#0 gene FHERRLL count matrixe

4. 8 featureCounts summary FRERF N manifest F1TIE RS,

P4: WFE5 resume

1. HISAT2 E1#% pipe &l samtools sort, &L SAM/BAM HRjE] X4,
2. 8 RNA-seq stage 45— o
3. B8 Agent ##4:ETF manifest Bkl , REMZSE T X R H 2R,

P5: {RIFAREIRFIR

1. 110 candidate gene rankingo

2. 4k 6 53 Family/domain rankings

3. B HTML $R&EH IR Top Candidate Genes #[] Top Candidate Families/Domains,

4. [54E7F]it DiscoveryAgent IRIBIRIESR ik B EhEIN o

7. R EEARBURZ IO BT
BioScriptHub/RNAseq_pipeline A BRAERBANA R DITEEIER", M 'RNA-seq TIE(RILTTE":

o FGITRAFAEMN—3 RNA-seq pipeline;
. IREEEHF,;

o MultiQC BEFFEEM;

« preflight @2 ™=47;

« resume MHITEHEEM,

« featureCounts 3f GFF3 NBEES X,

B RMHENTE:



rmaseq_multiagent_framework_comparison_20260522_150009.md 2026-05-22

- ZERABAEENO;

« manifest 5 artifact resolver;

+ scope-aware Z¥M/ERKKE L TX;
o ZEIMBEEE;

o Celery BRI

o 1EY/AERRTAIM enrichment;

» fgsea. WGCNA;

o (RES IR/ ST

HESEITAAREEFIINE pipeline, TEIBER"RNA-seq TIEWOEZR" RIKEIABIE 2 HEATNERRFERE,



