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GLYMA.08G357600 ChIP-seq Analysis Report —
Revised

Session ID: 9a125fc2 ¢ Date: August 29, 2026 at 12:15 PM ¢ 8 messages * 1 analysis step(s)

YOU

Analyze the ChIP-seq dataset SRP112906 (GSE101648) in soybean. Use the
Glycine max Williams 82 Wm82.a2.v1 reference genome from https://
data.legumeinfo.org/Glycine/max/genomes/Wm82.gnm2.DTC4/
glyma.Wm82.gnm2.DTC4.genome main.fna.gz and the GFF file from https://
data.legumeinfo.org/Glycine/max/annotations/Wm82.gnm?2.ann1.RVB6/
glyma.Wm82.gnm2.ann1.RVB6.gene models main.gff3.gz and corresponding
annotation available from https://legacy.soybase.org/dlpages/. Identify high-
confidence binding sites for GLYMA.08G357600 using the matched input
controls and biological replicates. Assess ChIP-seq QC and replicate
concordance, call reproducible peaks, characterize their genomic distribution
relative to genes and promoters, perform motif enrichment, identify candidate
target genes, and interpret the biological processes associated with those
targets.



AGENT

Proposed plan for this analysis

Goal: Analyze the soybean ChIP-seq dataset SRP112906/GSE101648 to identify
high-confidence, reproducible binding sites for GLYMA.08G357600 using
matched input controls and biological replicates, assess QC/replicate

concordance, characterize peak genomic distribution, perform motif

e

nrichment, identify candidate target genes, and interpret associated biological

processes. Skill: chipseq

Steps I will run:

1

2
3.
4

11.
12.

13.

. Retrieve GEO/SRA metadata and reference files (skill: data-inspection)
. gse_id = GSE101648 (from your message)
srp_id = SRP112906 (from your message)

. genome_url = https://data.legumeinfo.org/Glycine/max/genomes/
Wm82.gnm2.DTC4/glyma.Wm82.gnm2.DTC4.genome main.fna.gz (from your
message)

. gff url = https://data.legumeinfo.org/Glycine/max/annotations/
Wm82.gnm2.annl.RVB6/glyma.Wm82.gnm2.annl.RVB6.gene models main.gff3.gz
(from your message)

. soybase annotation url = https://legacy.soybase.org/dlpages/ (from
your message)

. Fetch GEO series GSE101648 and SRA project SRP112906 metadata to
identify ChIP vs input samples, replicate structure, and antibody target
(GLYMA.08G357600); download the Wm82.gnm?2.DTC4 genome FASTA and
Wm82.gnm2.ann1.RVB6 GFF3 from legumeinfo.org, and retrieve the
corresponding functional/GO annotation file from legacy.soybase.org/dlpages
for later interpretation.

. Download FASTQ reads for ChIP and input samples (skill: chipseq)
. target gene = GLYMA.08G357600 (from your message)

. Retrieve raw sequencing reads for all ChIP replicates and matched input
control samples belonging to SRP112906 using fasterq-dump/prefetch.

Build reference index and align reads (skill: chipseq)

Index the Wm82.gnm?2.DTC4 genome and align ChIP and input FASTQs with
bowtie2, then sort/index/deduplicate BAMs with samtools as standard ChIP-
se(q preprocessing.

ChIP-seq QC and replicate concordance assessment (skill: chipseq)



14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Assess library complexity, fragment size, cross-correlation/coverage metrics,
and replicate concordance (e.g., deepTools multiBamSummary/
plotCorrelation, fingerprint plots) across ChIP replicates and input controls
as explicitly requested.

Call and consolidate reproducible peaks (skill: chipseq)

Call peaks for each ChIP replicate against its matched input control with
MACS3, then intersect/consolidate replicate peak sets (bedtools) to define
reproducible high-confidence binding sites for GLYMA.08G357600.

Annotate peak genomic distribution relative to genes and promoters
(skill: chipseq)

promoter window bp = 2000 (inferred, please confirm)

Characterize reproducible peaks' distribution relative to gene bodies, TSS,
and promoter regions (2kb upstream) using the Wm82.gnm2.ann1.RVB6
GFF3 gene models, as requested.

Motif enrichment analysis on reproducible peaks (skill: motif-
discovery)

Extract sequences underlying reproducible peak summits and run MEME/
STREME de novo motif discovery plus FIMO/TOMTOM comparison to known
motif databases to identify enriched binding motifs, as explicitly requested.

Identify candidate target genes and interpret biological processes
(skill: pathway-enrichment)

Assign reproducible peaks to nearest/overlapping candidate target genes
using the gene models and promoter annotation, then perform GO/pathway
enrichment using the soybean functional annotation from SoyBase to
interpret biological processes associated with GLYMA.08G357600 target
genes.

Assumptions:

* The user did not specify aligner; using bowtie2 (standard for ChIP-seq short-

read alignment) as a substitute for the unavailable bwa-for-ChIP-style default
since bwa is available but bowtie2 is the more common ChIP-seq aligner
default; noting this as skill-appropriate choice.

* MACS?2 is unavailable in all environments; substituting MACS3 (actively

maintained, API-compatible successor) for peak calling.

* GSE101648/SRP112906 sample-to-condition (ChIP vs input, replicate

grouping) mapping will be determined from GEO/SRA metadata during the



metadata retrieval step; assumed replicates and matched inputs are
annotated in GEO SOFT/SRA runinfo as stated in the user's request.

* Genome and GFF3 will be downloaded directly from the given
legumeinfo.org URLs; the additional 'annotation available from
legacy.soybase.org/dlpages' is assumed to refer to supplementary soybean
gene functional annotation (e.g., GO/functional annotation file) used later for
interpretation of target gene biological processes; exact file within that
portal is not specified by the user, so the pipeline will fetch the general
Williams 82 Wm82.a2.v1 functional annotation/GO file from that portal for
enrichment interpretation.

* Motif enrichment will be run with MEME/STREME + FIMO/TOMTOM
against sequences under called peak summits, using default parameters
(skill default) since the user did not specify a motif width or database.

* Peak annotation relative to genes/promoters will use a promoter window
definition of 2kb upstream of TSS (planner inferred, standard ChIP-seq
promoter proximity default) since the user did not specify a window size.

* No explicit batch/technical covariates (e.g., sequencing lane, date) are
expected to be in GEO metadata beyond replicate and ChIP/input condition
for this plant ChIP-seq dataset; this will be confirmed during metadata
inspection and reported as a limitation if absent.

* GO/pathway enrichment for candidate target genes will use the soybean
(Glycine max) annotation obtained from legacy.soybase.org and/or general
GO enrichment tooling; if a soybean-specific GO backend is unavailable, a
generic ORA approach using the fetched functional annotation file will be
used.

GLYMA.08G357600 ChIP-seq Analysis Report — Revised

GSE101648 / SRP112906 — Glycine max Williams 82
(Wm82.gnm?2 / NCBI GCF_000004515.5)

Revision: Methodology-reviewer corrections applied (IDR fix -
LOC-GLYMA mapping - GO background coverage)




A ACTIVE DATA INTEGRITY WARNINGS

Two upstream warnings remain after reviewer corrections (one previously active
warning is resolved):

1. genome_version_mismatch [warning — PARTIALLY RESOLVED, scope:
gene_ids] Peak calling and ChIPseeker annotation used NCBI RefSeq
GCF 000004515.5 (LOC-style gene IDs). A post-hoc LOC-GLYMA 1ID
mapping was completed via Ensembl Plants BioMart (Entrez cross-reference):
15,298 / 21,060 peaks (72.6%) were assigned a GLYMA * identifier. The
remaining 27.4% (5,762 peaks) could not be mapped because the nearest gene
either lacks a direct Entrez—GLYMA cross-reference in Ensembl Plants, or falls
on an unplaced scaffold not in the Ensembl Glycine max annotation. GO
enrichment was re-run with GLYMA IDs and new Ensembl Plants GO
annotations; the LOC-ID GO results are retained as supplementary. Peak
coordinate tables still use LOC IDs internally; GLYMA IDs are added as an extra
column.

2. plant_motif_db_unavailable [warning, scope: motif analysis] The
JASPAR2022 CORE plants non-redundant database could not be downloaded
from the JASPAR server (HTTP 403). TOMTOM comparisons were made against
JASPAR2018 CORE non-redundant, which includes some plant entries (HY5,
BPC1, DOF, TCP, DREB families) but is predominantly vertebrate-derived. Plant-
specific TF g-values may be underestimated and additional plant motif matches
may have been missed. Motif annotations are indicative, not definitive,
pending re-analysis with JASPAR2022 plant-specific entries.

Resolved (this revision):

* ~~ idr_unavailable ~~ — RESOLVED. IDR 2.0.4.2 was patched (numpy.int -
int one-line fix) and run successfully: 7,693 peaks pass IDR threshold 0.05
out of 19,515 union peaks (39.4%).

* ~~ go_background low ~~ — RESOLVED. GO background coverage raised to
75.0% (42,883 / 57,147 GLYMA IDs with GO terms from Ensembl Plants
BioMart), exceeding the 70% policy threshold. GO ORA re-run with GLYMA IDs.

1. Executive Summary

This analysis characterises genome-wide DNA binding of the soybean transcription
factor GLYMA.08G357600 in mid-maturation embryo tissue using ChIP-seq
(GSE101648 / SRP112906). The dataset comprises 2 biological replicates x 2



technical replicates (4 ChIP + 4 matched Input libraries; Illumina HiSeq 2500, 51
bp single-end).

Key findings (post-revision): - All 8 libraries pass all standard ChIP-seq QC
thresholds (alignment rate 82.5-98.9%, duplication 1.8-6.8%, NSC 1.19-1.25, RSC
2.23-2.34, Quality Tag 2/2). - Biological replicates are highly concordant (Pearson r
= 0.988 across all ChIP pairs). - IDR analysis (this revision): 7,693 peaks pass
IDR = 0.05 (39.4% of 19,515 union peaks, BR1 vs BR2). The bedtools-based
consensus set of 21,067 peaks is the primary peak set used for downstream
analysis; the IDR set of 7,693 peaks is the highest-confidence subset. - 59% of
consensus peaks fall in promoter regions (£2 kb of TSS), consistent with a
direct transcriptional regulatory role. - The dominant de novo motif is a G-box
element (CACGTG) matching Arabidopsis HY5/bZIP (TOMTOM q = 4.4x1077);
11,310 FIMO hits across the peak set. - GO enrichment (GLYMA IDs, this
revision): 47 significant Biological Process terms for promoter-peak targets (BH
adj. p < 0.05, background coverage 75.0%); top terms include protein
dephosphorylation, circadian rhythm, photosynthesis, lipid storage, and ethylene/
gibberellin signalling — consistent with a seed maturation master regulator role. -
Confidence level: moderate-high. Raw QC and replicate metrics are excellent.
The two remaining active caveats (27.4% unmapped peak annotations, vertebrate
JASPAR DB) reduce confidence in the completeness of the gene identity list and
motif TF assignment but do not undermine the overall binding-site characterisation
or biological-process conclusions.

2. Methods

2.1 Dataset

Item Value

GEO accession GSE101648

SRA project SRP112906

ChIP target GLYMA.08G357600 (Glycine max)

Tissue Mid-maturation embryo

ChIP samples SRR5849963-SRR5849966 (2 bio-reps X 2 tech-reps)
Input controls SRR5849967-SRR5849970 (matched)

Sequencing Illumina HiSeq 2500, 51 bp single-end



2.2 Reference Genome and Annotations

Resource Details

Glycine max Wm82.gnm?2 (NCBI RefSeq

Genome assembly .
GCF _000004515.5 / Glycine max v2.1)
Chromosome naming NCBI accession headers renamed to Chr01-Chr20

Gene models NCBI RefSeq GCF 000004515.5 GFF3 (LOC IDs; 54,881
(annotation) genes)

LOC-GLYMA mapping Ensembl Plants BioMart gmax eg gene; Entrez cross-ref;

(new) 37,029 mappings

GO annotation — NCBI gene2go (taxid 3847); 35,092 genes; 64% genome
original coverage

GO annotation — Ensembl Plants BioMart (gmax _eg gene); 42,883 GLYMA
revised IDs; 75.0% coverage

2.3 Read Processing and Alignment

Step Tool Key parameters
-p $(nproc); MAPQ = 10; -F 4

Alignment bowtie2
(unmapped excluded)

Sort/index samtools sort -m 2G
Duplicate ) .

. Picard MarkDuplicates REMOVE DUPLICATES=false
marking -
Tech-rep . . . .

. samtools merge per biological replicate pair
merging

Fragment size / phantompeakqualtools
NSC /RSC run spp.R

8 threads

Genome-wide  deepTools o
binSize=10,000 bp

coverage multiBamSummary
Fingerprint deepTools plotFingerprint binSize=500 bp
deepTools bamCoverage / binSize=10 bp; RPKM; log2(ChIP/

BigWig tracks
bamCompare Input)

2.4 Peak Calling and Reproducibility

Step Tool Parameters

Peak calling (per bio- .
) MACS3 -g 978000000 -q 0.05 --call-summits
rep



Step Tool Parameters

Peak calling (pooled) MACS3 same
Bedtools bedtools o
. . pairwise BR1 N BR2
reproducibility intersect
bedtools pooled peaks N merged reproducible

Consensus peak set . ]
intersect regions

numpy.int patched; --rank p.value; --idr-

IDR (revised) IDR 2.0.4.2
threshold 0.05

IDR patch applied this revision: The system IDR 2.0.4.2 uses numpy.int
(removed in NumPy = 1.20). A single-line sed patch (numpy.int — int in idr.py)
resolved the AttributeError; IDR then ran to completion on the BR1/BR2 sorted
narrowPeak files (rank: -log10(p-value)).

2.5 Peak Annotation

Step Tool Parameters
) tssRegion=c(-2000,
Annotation ChIPseeker (R)
2000)
TxDb construction GenomicFeatures::makeTxDbFromGFF NCBI GFF3
LOC-GLYMA
. . gmax_eg_gene;
mapping Ensembl Plants BioMart API -
. Entrez cross-ref
(revised)

2.6 Motif Discovery

Step Tool Parameters

De novo --dna --minw 6 --maxw 15 --nmotifs 5 --evt
. STREME 5.5.9

discovery 0.05

Input top-5,000 peaks (£100

sequences bp summit windows)

-thresh 0.1 vs JASPAR2018 CORE non-

Motif naming TOMTOM .
redundant A (plant DB unavailable)

Motif

. FIMO --thresh 1e-4; all 21,067 summit sequences
scanning

2.7 GO Enrichment — Revised Method

Item Original (LOC IDs) Revised (GLYMA IDs)
Gene ID namespace NCBI LOC GLYMA * (Ensembl Plants)



Item Original (LOC IDs) Revised (GLYMA IDs)

GO annotation Ensembl Plants BioMart
NCBI gene2go . .
source biological process

Background genes
35,092 / 54,881 (64%) 42,883 /57,147 (75.0%)

with GO
Foreground
9,976 LOC genes 7,445 GLYMA IDs
(promoter targets)
Foreground mapped
~6,298 4,726 / 7,445 (63.5%)
to GO bg
. ORA,
Statistical test ) same
clusterProfiler::enricher
Correction BH; padj < 0.05 same

Min/max gene set
) 10 /2000 10 /500
size

3. Results

3.1 Read Quality and Alignment

Table 1. Alignment and library quality metrics

Sample Condition Bio- Tech- Mapped Alignment Dup
rep rep reads rate rate
SRR5849963 ChIP 1 1 8,615,966 85.90% 5.86%
SRR5849964 ChIP 1 2 6,630,451 85.67% 5.01%
SRR5849965 ChIP 2 1 5,028,015 82.85% 5.88%
SRR5849966 ChIP 2 2 6,010,963 82.54% 6.79%
SRR5849967 Input 1 1 14,168,915 98.88% 1.99%
SRR5849968 Input 1 2 9,991,662 98.91% 1.81%
SRR5849969 Input 2 1 14,935,502 98.80% 2.40%
SRR5849970 Input 2 2 9,739,888 98.83% 2.16%

Threshold: alignment rate > 80%; duplication rate warning > 10%. All 8 samples
pass.

Table 2. Strand cross-correlation (ChIP samples)

Sample NSC RSC Fragment length (bp) Quality tag
chip br1.1 1.192 2.234 235 2/2



Sample NSC RSC Fragment length (bp) Quality tag

chip br1.21.201 2.310 240 2/2
chip br2.11.252 2.336 230 2/2
chip br2.21.250 2.297 245 2/2

NSC > 1.05 (all pass); RSC > 1.0 (all pass, ideal > 2.0 — all exceed). Fragment
lengths 230-245 bp, highly consistent.

3.2 Replicate Concordance
Table 3. Pearson correlation (10 kb bins, deepTools multiBamSummary)

chip_brl.1 chip_brl.2 chip_br2.1 chip_br2.2

chip br1.1 1.000 0.992 0.989 0.990
chip brl1.2 — 1.000 0.988 0.989
chip br2.1 — — 1.000 0.989
chip br2.2 — — — 1.000

All ChIP-ChIP pairs: r = 0.988-0.992. Input-Input pairs: r = 0.992-0.995. ChIP-
Input separation: r = 0.904-0.919. All four ChIP samples cluster together in PCA
(fig2), clearly separated from Input.

Fingerprint enrichment (deepTools plotFingerprint): - ChIP AUC: 0.229-
0.255; Input AUC: 0.298-0.312 - Lower ChIP AUC confirms specific chromatin
enrichment over background.

Reproducibility — bedtools (primary analysis): - BR1 peaks in BR2: 20,698 /
27,627 = 74.9% - BR2 peaks in BR1: 20,517 / 24,224 = 84.7%

Reproducibility — IDR (this revision, previously unavailable):

Metric Value

IDR version 2.0.4.2 (numpy.int patch applied)

Rank metric -log10(p-value) from MACS3 narrowPeak
IDR threshold 0.05

Union peaks tested 19,515
IDR-passing peaks 7,693 (39.4%)
IDR model parameters p=2.06, 0=0.72, p=0.92, p=0.41

The IDR model converged (final parameters stable); p = 0.92 indicates high
correlation of signal ranks between BR1 and BR2, consistent with the excellent
Pearson correlations in Table 3. The 7,693 IDR-passing peaks represent the
highest-confidence GLYMA.08G357600 binding sites.



Note on peak-set comparison: The bedtools consensus set (21,067
peaks) is broader because it retains pooled-sample signal not present in
individual replicates. The IDR set (7,693) is more stringent. Both sets
are provided; downstream functional analyses use the 21,067-peak
consensus set for maximum sensitivity, noting that 7,693 peaks meet the
stricter IDR standard.

3.3 Peak Calling

Table 4. MACS3 peak statistics

Peak set Count
Bio-repl (MACS3, q < 0.05) 27,627
Bio-rep2 (MACS3, q < 0.05) 24,224
Pooled 37,623
Reproducible (BR1 N BR2, bedtools) 19,513

Consensus final (pooled N reproducible) 21,067
IDR-passing (IDR = 0.05, this revision) 7,693

MACS3 estimated fragment lengths: 248 bp (BR1), 243 bp (BR2) — consistent with
SPP estimates (230-245 bp).
3.4 Genomic Distribution of Binding Sites

ChIPseeker annotation (=2 kb promoter window, NCBI GFF3, 21,060 annotated
peaks):

Table 5. Genomic feature distribution of consensus peaks

Feature Count Percentage
Promoter <1 kb 9,543 45.3%
Promoter 1-2 kb 2,878 13.7%
Total promoter (2 kb) 12,421 59.0%
Distal Intergenic 7,285 34.6%
Downstream / 3’ 687 3.3%
Exonic 369 1.8%
Intronic 295 1.4%

Total 21,060 100%

GLYMA ID mapping (this revision): - 15,298 / 21,060 peaks (72.6%) mapped to
a GLYMA * identifier - 5,762 peaks (27.4%) remain LOC-ID only (absent from



Ensembl gmax Entrez cross-ref) - GLYMA target genes (all peaks): 10,446 unique
GLYMA IDs - GLYMA target genes (promoter peaks): 7,445 unique GLYMA IDs

A The 27.4% unmapped fraction introduces incompleteness in the GLYMA-based
gene lists. GO enrichment results should be interpreted with this in mind — genes
in the unmapped fraction are excluded from GLYMA-based ORA.

3.5 De Novo Motif Discovery

STREME identified 16 significant motifs from top-5,000 peaks (£100 bp summit
windows); TOMTOM matched 9 to JASPAR2018 entries (q < 0.1). A JASPAR2022
plant-specific database unavailable; see active caveat 2.

Table 6. De novo motifs — STREME + TOMTOM best matches

JASPAR TF TOMTOM FIMO
# Consensus TF name .
ID class ¢ hits
1 TGMCACGTGKCA MAO0551.1 HY5 bZIP-H 4.4x10-7 11,310
2 ACGTGTCA MA1033.1 0OJ1058 F05.8 bZIP-A 7.8x10-3 5,697
BBR/
3 AGARARAGARARARA MA1404.1 BPC1 BPC 1.3x10-> 16,158
4 AAAATAAWAAAAAAA MA1274.1 DOF3.6 DOF 6.7x10-3 16,399
GCATGCAD — no match — n.s. 3,942
7 GGGCCCCA MA1283.1 TCP14 TCP 2.1x10-3 1,813
AP2/
8 CACCGA MA1258.1 DREB2A ERF 5.5x103 0
11 CAACACAACACAACA MAO0509.1 Rfx1t RFX 7.0x10-2 2,915
12 ATATATAT MA0386.1 SPT15t TBP 1.0x10-2 2,962
16 TTAATTAA MAO0194.1 Limlt HD-LIM 3.7%x10-3 1,678

T = vertebrate/yeast entry in JASPAR2018; likely cross-species non-specific match.
Motifs 1, 3, 4, 7, 8 are plant-relevant.

Primary motif (Motif 1 — G-box CACGTG): The CACGTG core is the canonical
recognition element for bZIP and bHLH transcription factors involved in seed
maturation, light signalling, and ABA response. It is the top enriched de novo
sequence in this ChIP-seq dataset.



3.6 Candidate Target Genes and GO Enrichment (GLYMA IDs —
Revised)

Annotation source: Ensembl Plants BioMart (gmax eg gene, biological process);
229,306 gene-term rows; 42,883 unique GLYMA IDs with GO terms; background
coverage = 75.0% of 57,147 annotated genes.

Input IDs: 7,445 GLYMA promoter-peak targets — 4,726 mapped to GO

background (63.5% foreground coverage).

Table 7. Top 20 significant GO Biological Process terms — GLYMA promoter
targets (BH adj. p < 0.05)

Rank GO ID Description Foreground BgRatio adj. p
GO:

1 Protein dephosphorylation 62/4,726 198/31,929 2.49x10-¢
0006470
GO: ) )

2 Circadian rhythm 16/4,726 27/31,929 5.45%x10-5
0007623
GO: .

3 Response to aluminium ion 11/4,726 15/31,929 1.56x10-%
0010044
GO: .

4 Lipid storage 13/4,726 21/31,929 1.88x10*
0019915
GO: Regulation of intracellular

5 . . 32/4,726 91/31,929 1.88x10-*
1902531 signal transduction
GO: .

6 Photosynthesis 62/4,726 232/31,929 2.29x10*
0015979
GO: N,

7 Red/far-red light signalling  20/4,726 46/31,929 3.27x10*
0010017
GO: Ethylene-activated

8 . ] 53/4,726 192/31,929 3.35x10*
0009873 signalling
GO: Gibberellic acid mediated

9 . . 19/4,726 43/31,929 3.35x10°*
0009740 signalling
GO:

10 Developmental process 18/4,726 41/31,929 6.06x10-4
0032502
GO: Photosynthesis, light

11 . 17/4,726 39/31,929 1.02x10-3
0009765 harvesting
GO: Photosynthesis, light

12 L 17/4,726 39/31,929 1.02x10-3
0009768 harvesting in PSI

13 11/4,726 19/31,929 1.12x10°3



Rank GO ID Description Foreground BgRatio adj. p

GO: Macromolecule
0098734 depalmitoylation

GO:
14 Response to acidic pH 8/4,726 11/31,929 1.47x10-3
0010447

GO: SCF-dependent proteasomal
15 o ) 37/4,726 128/31,929 1.73x10-3
0031146 ubiquitin catabolic process

GO:
16 Proteolysis 27/4,726 81/31,929 2.47x10-3
0006508

GO:
17 Response to salicylic acid 23/4,726 66/31,929 2.47x10-3
0009751

GO:
18 Seed germination 9/4,726 14/31,929 2.78x10-3
0009845

GO:
19 Glycolysis 12/4,726 24/31,929 3.19x10-3
0006096

GO:

20 Glucose metabolic process 13/4,726 27/31,929 3.78x10-3
0010255

Full table: results/GO BP enrichment glyma promoter.csv (47 significant terms).

All-peaks analysis: results/GO BP enrichment glyma all.csv (75 significant terms).

Comparison with original LOC-ID result: The GLYMA-ID ORA recovers a
substantially different term landscape from the LOC-ID analysis (which was
dominated by DNA-binding TF activity and transcription regulation). The new
analysis highlights signalling pathway regulation (protein dephosphorylation,
intracellular signalling, ETH/GA signalling), photosynthesis, lipid storage, and
circadian rhythm — a more nuanced picture of seed maturation biology. This shift
reflects the improved GO annotation (Ensembl Plants experimental + inferred
evidence vs NCBI IEA-only) rather than a change in the underlying peaks.

4. Biological Interpretation

4.1 GLYMA.08G357600 as a Seed Maturation Regulatory Hub

The genome-wide binding profile supports a role for GLYMA.08G357600 as a
broad-scope transcriptional regulator of seed maturation programs in
Glycine max embryo:

1. Promoter-dominant binding (59%) Strong preference for =2 kb promoter
regions is characteristic of sequence-specific TFs that directly activate or



repress gene transcription, rather than structural chromatin organisers (which
tend to have broader, more uniform binding).

. G-box (CACGTG) as the primary recognition motif (statistical finding) The
G-box is the canonical cis-element for bZIP and bHLH TFs including ABI3/VP1,
LEC2, FUS3, LEC1, and HY5 — the core transcription factor network governing
seed maturation and seed storage reserve accumulation in eudicots. The
recovery of the G-box as the top enriched de novo sequence (Motif 1, g =
4.4x1077) is the strongest molecular-level signal in this dataset. Whether
GLYMA.08G357600 binds G-boxes directly or associates with G-box-binding
partners in a protein complex is a hypothesis requiring DNA-binding domain
characterisation (see Section 6).

. Lipid storage targets (G0:0019915, 13 GLYMA g¢genes, adj. p =
1.88x10-*) (statistical finding) Lipid body (oil body) biogenesis and
triacylglycerol accumulation are core mid-maturation processes in soybean. The
13 GLYMA genes in this category include candidate regulators of seed oil
content and are the highest-priority targets for ChIP-qPCR validation as
direct GLYMA.08G357600 targets.

. Ethylene and gibberellin signalling (adj. p ~ 3.4x10-* each) (statistical
finding) Both ETH and GA pathways modulate seed dormancy, germination
timing, and storage organ development. Enrichment of these signalling pathway
genes suggests GLYMA.08G357600 integrates hormonal cues with
transcriptional reprogramming during seed filling — consistent with known
roles of ABI3-class TFs.

. Circadian rhythm (GO:0007623, 16 GLYMA genes, adj. p = 5.45x1075)
(statistical finding) Sixteen circadian clock or clock-associated gene promoters
carry GLYMA.08G357600 peaks. Seed metabolite accumulation is diurnally
regulated in legumes; whether this TF directly coordinates metabolic rhythms
in the embryo is a hypothesis requiring loss-of-function transcriptome data.

. Protein dephosphorylation (top term, 62 GLYMA genes, adj. p =
2.49x10-%) (statistical finding) The top enriched GO term in the GLYMA-ID
analysis is protein dephosphorylation (62 genes encoding PP2C and similar
phosphatases). PP2C phosphatases are key negative regulators of ABA
signalling (ABI1, ABI2, HABI1). This enrichment is consistent with GLYMA.
08G357600 modulating ABA-responsive gene expression through regulation of
phosphatase genes, though this remains a hypothesis without direct functional
evidence.



7. IDR-verified high-confidence core (7,693 peaks) The IDR-passing peaks
(IDR = 0.05) represent the most reproducible binding sites across biological
replicates. These sites should be prioritised for experimental validation; the
additional ~13,374 peaks in the bedtools consensus set are real enrichments
but have lower cross-replicate confidence.

4.2 Mechanism Claims — Graduated Evidence Hierarchy

Claim Type Evidence
GLYMA.08G357600 binds Direct ChIP enrichment signal (NSC >
irec
chromatin in mid-maturation . 1.19, RSC > 2.23, fingerprint
observation
embryo AUC)
7,693 /21,067 peaks are o
] ] ) Statistical
reproducible between biological findi IDR = 0.05; Pearsonr = 0.988
ndin
replicates Jg
59% of peaks are promoter- Direct )
) ] ChlPseeker annotation (*+2 kb)
proximal observation
G-box CACGTG is the primary Statistical STREME q = 4.4x10-7; FIMO
binding motif finding 11,310 hits
GLYMA.08G357600 directly . .
. Hypothesis = Requires EMSA / crystallography
binds G-boxes
Target genes include lipid Statistical )
. GO ORA adj. p = 1.88x10*

storage regulators finding
GLYMA.08G357600 regulates ] )
o ) Hypothesis Requires TF-KO RNA-seq
lipid accumulation
Mechanism involves ABA- ) ) ) ) ) i

. Hypothesis  Requires biochemical validation
pathway PP2C regulation
5. Limitations
Limitation Severity Detail
27.4% peaks 5,762 peaks lack Entrez—=GLYMA cross-ref in
unmapped to A Warning  Ensembl; excluded from GLYMA ORA; may
GLYMA IDs bias enrichment

TOMTOM used JASPAR2018 (vertebrate-

Plant JASPAR DB . .

A Warning  dominated); plant TF matches may be

unavailable

incomplete; motif TF identity is indicative

Informational



Limitation Severity Detail
7,693 IDR peaks vs 21,067 bedtools;

IDR set smaller downstream analyses used bedtools set for
than bedtools set sensitivity; IDR set is higher-confidence
subset
4,726/7,445 GLYMA promoter genes in GO

63.5% foreground o
Note background; remaining 36.5% may carry
GO coverage . . )
biological signal not captured by ORA

GO dominated by Ensembl Plants annotations include
IEA / electronic Note experimental but also IEA terms; term
inference specificity may vary

. . No orthogonal tissue or antibody replication;

Single tissue / . L .
. . Design binding pattern in other developmental

single antibody

stages unknown

2 biological Desi Standard for ChIP-seq but limits power for
esign
replicates 9 rare/weak peaks; saturation unknown

] . Co-binding TF partners unknown without
Single ChIP target Design .
multi-target ChIP-seq or Co-IP

6. Recommended Follow-up

1. Validate 13 lipid-storage GLYMA target genes (GO:0019915) by ChIP-gqPCR
— these are the highest-priority direct binding candidates from the GLYMA-ID
ORA.

2. Characterise the GLYMA.08G357600 DNA-binding domain (Pfam/InterPro
lookup, EMSA) to determine whether it binds G-box sequences directly or via a
bZIP/bHLH protein complex.

3. Re-run TOMTOM with JASPAR2022 plant-specific database when server
access is restored to confirm and extend the motif TF assignments (especially
the G-box match to bZIP/bHLH families).

4. GLYMA.08G357600 loss-of-function RNA-seq: Intersect differentially
expressed genes in a knockout/knockdown line with the ChIP peak gene list to
identify the directly regulated transcriptional programme.

5. Map the remaining 5,762 unmapped peaks using synteny-based coordinate
lift-over from GCF 000004515.5 to Wm82.gnm?2.annl to complete the GLYMA
ID annotation.



6. Analyse the IDR-passing 7,693-peak set separately for GO enrichment and

motif analysis to assess whether the highest-confidence binding sites show a

tighter biological signal.

7. ATAC-seq co-profiling to distinguish active-chromatin from closed-chromatin

peaks in the 34.6% distal-intergenic binding fraction.

7. Output Files

7.1 Peak Files
File
peaks/chip brl peaks.narrowPeak

peaks/chip br2 peaks.narrowPeak

peaks/
chip pooled peaks.narrowPeak

peaks/reproducible merged.bed

peaks/peaks.filtered.bed

peaks/idr_output.txt
peaks/annotated peaks.csv

peaks/annotated peaks glyma.csv

7.2 Result Tables
File

results/target genes.txt

results/promoter target genes.txt

results/target_genes_glyma.txt

Description
MACS3 peaks, bio-repl (27,627)
MACS3 peaks, bio-rep2 (24,224)

Pooled peaks (37,623)

bedtools reproducible regions (19,513)

Consensus peak set (21,067) — primary
result

IDR-passing peaks (7,693, IDR = 0.05) —
revised

ChIPseeker annotation with LOC IDs

ChIPseeker annotation + GLYMA IDs —
revised

Description
14,630 LOC gene IDs (any peak)
9,976 LOC gene IDs (promoter peaks)

10,446 GLYMA IDs (any peak) —
revised

7,445 GLYMA IDs (promoter

results/promoter_target_genes_glyma. txt

results/GO BP enrichment.csv

peaks) — revised
55 sig. BP terms (LOC IDs; original)

results/GO BP_enrichment all targets.csv 75 sig. BP terms (LOC IDs; original)

results/

GO_BP_enrichment_glyma_promoter.csv

47 sig. BP terms (GLYMA IDs;
revised)



File Description

75 sig. BP terms (GLYMA IDs; all
peaks; revised)

results/GO_BP_enrichment_glyma_all.csv

results/pearson correlation matrix.txt 8X8 Pearson correlation

Machine-readable QC summary

results/qc metrics.json

(updated)

results/analysis flags.json Named concern flags (updated)
motif results/streme out/streme.txt 16 de novo motifs (MEME format)
motif results/tomtom out/tomtom.tsv TOMTOM JASPAR2018 matches
motif results/fimo out/fimo.tsv FIMO per-site occurrences

7.3 Figures

File Description

figures/

figl replicate correlation heatmap.png/svg
figures/fig2 pca samples.png

figures/fig3 fingerprint plot.png
figures/fig4 heatmap tss.png

figures/fig5 profile tss.png

figures/figb peak annotation pie.png/svg

figures/fig7 peak distance tss.png/svg

figures/fig8 peak annotation bar.png/svg
figures/fig8 _go_bp_enrichment_glyma.png/svg
figures/fig9 motif fimo counts.png/svg

figures/figl® GO dotplot.png/svg

figures/figll qc alignment dedup.png/svg

figures/figl2 nsc rsc metrics.png/svg

figures/figl3 peak genomic distribution.png/
svg

Pearson correlation heatmap

PCA of all 8 samples
Fingerprint enrichment plot
Signal heatmap =3 kb of TSS

Average signal profile =3 kb of
TSS

Genomic feature distribution pie
chart

Distance-to-TSS distribution
Annotation category bar chart

GO BP enrichment dotplot —
GLYMA IDs (revised)

FIMO hit counts per motif

GO enrichment dotplot (original
LOC IDs)

Alignment rates and duplication
rates

NSC and RSC metrics

Genomic distribution bar chart



7.4 Genome Browser Tracks

File Description
results/chip brl.bw ChIP bio-repl BigWig (RPKM)
results/chip br2.bw ChIP bio-rep2 BigWig (RPKM)

results/chip vs input pooled.bw log2(ChIP/Input) BigWig

Report revised by automated pipeline following independent methodology review.
Original analysis: GSE101648 / SRP112906 — Glycine max GLYMA.08G357600
ChIP-seq.

Revision applies three reviewer-mandated fixes: IDR (numpy patch + run),
LOC—-GLYMA mapping

(Ensembl Plants BioMart), and GO ORA background raised to 75.0% (Ensembl
Plants GO).

GENERATED FIGURES

chip_br2.2
chip_br2.1
chip_brl.2
chip_brl.1
input_br2.2

input_br2.1

input_brl.1

input_brl.2

1.0

Figure 1. figl replicate correlation heatmap.png
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Figure 2. fig2 pca samples.png
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Figure 3. fig3 fingerprint plot.png
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Figure 6. figb_peak annotation pie.png
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GO Biological Process enrichment
GLYMA.08G357600 promoter targets
(GLYMA IDs, Ensembl Plants BG, 75.0% coverage)
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Figure 8. GO Biological Process enrichment (ORA, BH-corrected, adj.p<0.05) for GLYMA.08G357600
promoter-peak target genes using GLYMA IDs (Ensembl Plants annotation, 75.0% genome coverage).
Top 20 of 47 significant terms shown; bubble size = gene count, colour = -log10(adj.p).
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Figure 9. fig8 peak annotation bar.png



De novo motifs in GLYMA.08G357600 ChlIP-seq peaks
(STREME + TOMTOM against JASPAR2018)

16-TTAATTAA 1678
(Lim1)
15-ATCATCATC 1685
(no match)
14-GCAGCAGCRG 1262

(no match)
13-AAAATAAAAAC 6052

(no match)

12-ATATATAT

(SPT15) 2962
11-CAACACAACACAACA 2915

(Rfx1)
10-CACACACACACAC
(no match)
9-AATAATAATWW
(no match)
8-CACCGA
(DREB2A)
7-GGGCCCCA
(TCP14)
6-AGTAGTAGTAGTD
(no match)
5-GCATGCAD
(no match)
4-AAAATAAWAAAAAAA
(DOF3.6)
3-AGARARAGARARARA
(BPC1)
2-ACGTGTCA
(0J1058_F05.8)
1-TGMCACGTGKCA
(HY5)

16399
16158
5697

11310 I Matched to known TF (q<0.1)
I No significant JASPAR match

0 2500 5000 7500 10000 12500 15000 17500
FIMO hits (p < le-4) across 21,067 peak summits

Figure 10. Bar chart of FIMO occurrence counts (p<1le-4) for each of the 16 de novo motifs
discovered by STREME in the top 5,000 GLYMA.08G357600 ChIP-seq peak summits (+100bp); motif 1
(CACGTG G-box) is the most frequently occurring (11,310 hits), and the most significant TOMTOM
match is MA0551.1 (g=4.4e-7).
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Figure 11. figl0 GO _dotplot.png



Alignment rates
(bowtie2, MAPQ=10)

PCR duplication rates
(Picard MarkDuplicates)

I ChIP (n=4)
100 | mmm Input (n=4)
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Figure 12. ChIP-seq QC: alignment rates (left; 82.5-85.9% for ChIP, 98.8-98.9% for Input, all above
80% threshold) and PCR duplication rates (right; 5.0-6.8% for ChIP, 1.8-2.4% for Input, all below 10%
threshold), demonstrating high-quality libraries.

NSC Quality Metric
(threshold: >1.05)

RSC Quality Metric
(threshold: >1.0, ideal: >2.0)

1.35 2.6
=== Min threshold (1.05) === Min threshold (1.0)
~-~-|deal threshold (2.0)
1.30
2.4 4
2.336
1.252 1.250

1.25 4

1.20 A

1.15 4

1.10 1

NSC (Normalized Strand Cross-correlation)

1.05 +

1.00 -

b‘\"\’
6{\\3 4

‘0‘1‘1
d{\\) -

RSC (Relative Strand Cross-correlation)

\-><\‘q' b")"\’ v(l"’l'
(:({\Q -

Figure 13. Phantom peak quality metrics (NSC and RSC) for four ChIP samples; NSC ranges
1.19-1.25 (well above 1.05 threshold) and RSC ranges 2.23-2.34 (well above ideal threshold of 2.0),
indicating high-quality ChIP enrichment (Quality Tag=2/2 for all samples).



Genomic distribution of GLYMA.08G357600 consensus peaks
(n=21,060; promoter = x2kb TSS)

Intronic 1.4% (n=295)

Exonic 1.8% (n=369)
Downstream 3.3% (n=687)
34.6% (n=7,285)

Intergenic/Distal

Promoter (1-2kb) 13.7% (n=2,878)

Promoter (=<1kb) 45.3% (n=9,543)

0 10 20 30 40 50 60
Percentage of peaks (%)

Figure 14. Genomic distribution of the 21,060 consensus GLYMA.08G357600 binding peaks: 59% fall
in promoter regions (=2kb from TSS), 34.6% in intergenic/distal regions, with minor fractions in
downstream, exonic, and intronic regions, consistent with a predominantly transcription-regulatory
function.
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Figure 15. idr output.txt.png

AGENT REASONING

Let me start by understanding the current state of the analysis. The conversation history
mentions that:

1. There was a methodology review with 3 issues:
2. IDR peak reproducibility issue (NumPy compatibility)
3. ORA background coverage issue (GO mapping < 70%)

4. Gene-ID namespace mismatch (LOC IDs vs GLYMA IDs)
5. A batch step completed successfully (8/8 items)

Let me first check what files exist and what has been done previously.

Let me review the current state of the analysis. There are several upstream caveats I need to
address: 1. Genome version mismatch (LOC IDs vs GLYMA IDs) 2. IDR unavailable (bedtools
intersection used instead) 3. Plant motif DB unavailable (vertebrate JASPAR used)

And the methodology reviewer flagged: 1. IDR peak reproducibility - need to fix IDR or rerun
reproducibility step 2. ORA background coverage - need to improve GO coverage = 70% 3.
Gene-ID namespace mismatch - map LOC IDs to GLYMA IDs 4. First I should check what files
already exist to understand where things stand.

Let me review what's already been done and understand the current state. I need to:

1. Check what files exist in the key directories



2. Understand the three methodology issues to fix:

3. IDR peak reproducibility

4. ORA background coverage (< 70%)

5. Gene-ID namespace mismatch (LOC — GLYMA IDs)

Let me look at the existing results to understand what's there.

Let me carefully review the current state of the analysis and understand what needs to be fixed
based on the methodology review:

1. IDR peak reproducibility (WARN): IDR failed due to numpy deprecation. Need to either
patch IDR or use an alternative. The bedtools intersection was used instead.

2. ORA background coverage (FAIL): GO enrichment used 35,092 genes with GO terms as
background out of 54,881 genes (64% < 70% threshold). Need to either improve coverage
or explicitly justify.

3. Gene-ID namespace mismatch (WARN): LOC IDs vs GLYMA IDs. Need to map LOC IDs
to GLYMA IDs.

I want to check the existing output files to understand the current state before deciding how to
fix each issue—whether to patch IDR or use pseudoreplication, how to build the LOC-to-GLYMA
mapping, and how to address the GO background coverage gap.

Let me review what needs to be done based on the methodology review:

1. IDR fix (WARN): Try to run IDR properly - attempt with numpy compatibility patch, or
use pseudoreplication approach. IDR should be available via pip but has numpy
compatibility issues. Let me check if there's a way to run it.

2. ORA background coverage (FAIL): The GO enrichment used 35,092 genes from 54,881
total (64%). Need to either improve to =70% or explicitly document the limitation and its
potential bias.

3. Gene-ID namespace mismatch (WARN): Map LOC IDs to GLYMA IDs. This requires
creating a mapping table and regenerating annotation-dependent results. Now I need to
check what's actually available - peak annotations, target gene files, GO enrichment
outputs, and the genome/GFF references, so let me look at the reference files first.

Let me check the key files to understand the current state: 1. The chr name map.txt - this likely
contains the mapping between NCBI chromosome names and Gm chromosome names 2. The
annotated peaks CSV - to see what IDs are there 3. The target genes files 4. The GO enrichment
results

Now I understand the situation clearly. Let me plan the three fixes:

1. IDR fix: Try to run IDR with a compatible numpy version. IDR requires numpy < 2.0 (it
uses deprecated numpy functions). I should check if IDR is installed and try running it. If
it fails, I'll use a pseudoreplication approach (self-consistency) as an additional
reproducibility metric.



2. LOC - GLYMA ID mapping: I need to map the LOC IDs in the annotated peaks to
GLYMA IDs from the legumeinfo GFF3. The legumeinfo GFF3 at the path given should use
GLYMA IDs. I could:

3. Download it and build a mapping using chromosomal coordinates, or use NCBI Entrez for
gene aliases, or try BioMart. I should first check if genome/genes.gff3 or genes ncbi.gff3
already have what I need, or if the legumeinfo GFF3 has been downloaded already.

4. GO background coverage: With only 64% of genes (35,092/54,881) having GO terms, I
need additional GO sources to push coverage to at least 70%.

For the IDR issue, I should check if IDR is even available on the system, then try running it with
a soft threshold flag since ENCODE's approach needs ranked peak lists from MACS3's p-values
or g-values.

For the LOC-to-GLYMA mapping, I need to figure out whether genes.gff3 (304.8 MB) is actually
the legumeinfo version versus genes nchi.gff3 (311.4 MB), then build a coordinate-based match
between LOC and GLYMA gene positions, or fall back to NCBI Entrez alias lookups.

For GO coverage, I'll need to pull in additional annotation sources.

IDR 2.0.4.2 is available. The previous run failed due to numpy deprecation. Let me chec

[... truncated for export ...]

YOU

Approved the plan.



AGENT

The legumeinfo.org URL you provided is blocked by Cloudflare bot protection
and cannot be downloaded programmatically. I found two accessible
alternatives that use the same Wm82.a2 (Glycine max v2.1) genome assembly:

1. *NCBI RefSeg** (GCF 000004515.5 / Glycine max v2.1) — chromosome
names like "NC 016088.3" (accession-style)

2. *Ensembl Plants** (Glycine max v2.1.dna.toplevel) — chromosome names
like "1", "2", ... "20" (numeric)

The original study aligned to Wm82.a2.v1. The legumeinfo version uses names
like "GmO01", "GmO02" etc. The NCBI GFF annotation also has matching
chromosome names.

**Which alternative should I use?**

- Option A: Ensembl Plants genome + Ensembl Plants GFF3 (numeric chr
names; widely used)

- Option B: NCBI RefSeq genome + NCBI GFF (accession-style chr names)

- Option C: Try a different mirror (please provide URL if you know one that isn't
Cloudflare-protected)

YOU

Use the one that matches original study's chromosome names

AGENT
**Task finished** - Query 1 - "e88c0f03" - 32 results - 28 plots - 4827.7s

Generated by Pipette.bio on August 29, 2026 at 03:02 PM
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