Supplementary Table S1. Per-sample assembly benchmarking statistics
	Pipeline
	Sample
	Total assembly length (bp)
	N50 (bp)
	Number of contigs (≥0 bp)
	Largest contig (bp)

	Shotgun-NF
	G0_T0
	256,817,923
	2,167
	329,524
	506,833

	Shotgun-NF
	G0_T1
	304,582,691
	1,552
	449,371
	432,165

	Shotgun-NF
	G0_T2
	313,527,149
	1,678
	472,736
	319,161

	Shotgun-NF
	G0_T3
	296,407,684
	1,671
	429,069
	500,670

	nf-core/mag
	G0_T0
	256,803,583
	2,177
	328,510
	506,833

	nf-core/mag
	G0_T1
	304,486,567
	1,556
	448,351
	432,165

	nf-core/mag
	G0_T2
	313,451,363
	1,685
	471,407
	241,282

	nf-core/mag
	G0_T3
	296,335,631
	1,675
	427,904
	420,712



Supplementary Table S2. Summary assembly statistics across the four CAMI benchmark samples
	Metric
	Shotgun-NF
	nf-core/mag

	Total assembly length (bp)
	292,833,862 ± 25,007,780
	292,769,286 ± 24,975,278

	Median
	300,495,188
	300,411,099

	Range
	256,817,923–313,527,149
	256,803,583–313,451,363

	
	
	

	N50 (bp)
	1,767 ± 273
	1,773 ± 275

	Median
	1,674.5
	1,680

	Range
	1,552–2,167
	1,556–2,177

	
	
	

	Number of contigs (≥0 bp)
	420,175 ± 63,013
	419,043 ± 62,917

	Median
	439,220
	438,128

	Range
	329,524–472,736
	328,510–471,407

	
	
	

	Largest contig (bp)
	439,707 ± 87,198
	400,248 ± 112,647

	Median
	466,418
	426,439

	Range
	319,161–506,833
	241,282–506,833


Values are reported as mean ± standard deviation across the four independently assembled CAMISIM mouse gut benchmark samples (G0_T0–G0_T3). Assembly statistics were obtained directly from QUAST reports generated following sample-wise MEGAHIT assembly.

	Supplementary Table S3. Detailed information for environmental samples.
	
	

	SampleID
	Group
	PhageID
	RunAccession
	BioProject
	

	CO1
	Cooling
	CoolingD21_1
	SRR23005867
	PRJNA918803
	

	CO2
	Cooling
	CoolingD21_3
	SRR23005866
	PRJNA918803
	

	CO3
	Cooling
	CoolingD21_5
	SRR23005865
	PRJNA918803
	

	CO4
	Cooling
	CoolingD21_6
	SRR23005864
	PRJNA918803
	

	MA1
	Mature
	MatureD35_1
	SRR23005863
	PRJNA918803
	

	MA2
	Mature
	MatureD35_3
	SRR23005873
	PRJNA918803
	

	MA3
	Mature
	MatureD35_5
	SRR23005872
	PRJNA918803
	

	MA4
	Mature
	MatureD35_6
	SRR23005871
	PRJNA918803
	

	ME1
	Mesophilic
	MesophilicD3_11
	SRR23005537
	PRJNA917055
	

	ME2
	Mesophilic
	MesophilicD3_31
	SRR23005520
	PRJNA917055
	

	ME3
	Mesophilic
	MesophilicD3_51
	SRR23005517
	PRJNA917055
	

	ME4
	Mesophilic
	MesophilicD3_61
	SRR23005514
	PRJNA917055
	

	TH1
	Thermophilic
	ThermophilicD7_11
	SRR23005533
	PRJNA917055
	

	TH2
	Thermophilic
	ThermophilicD7_31
	SRR23005530
	PRJNA917055
	

	TH3
	Thermophilic
	ThermophilicD7_51
	SRR23005527
	PRJNA917055
	

	TH4
	Thermophilic
	ThermophilicD7_61
	SRR23005523
	PRJNA917055
	




