Supplementary Material

	Site ID
	1
	2
	3

	Weather
	Rainy/Cloudy
	Sunny/Warm
	Sunny/Cold

	Outdoor Temperature 
	24°C
	18°C
	7°C

	Outdoor Relative Humidity
	85%
	37%
	80%

	Indoor Temperature
	24°C
	15°C
	19°C

	Indoor Relative Humidity
	50%
	42%
	53%

	Water Damage or Mold Growth
	No
	No
	No

	How often do you vacuum carpet?
	Every Other Week 
	Every Other Week
	Every Week

	Approximate age of carpet?
	11+ Years
	20 Years
	14 Years


Table S1: ERH Sample Site Data
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Figure S1: Schematic of Incubation Chambers. 2 L glass jars (1) were covered with parafilm (2) to keep moisture inside the chamber and allow CO₂ to escape. 5cm x 5cm carpet coupons were placed on side walls of glass jar, three per jar (3). A beaker was placed in the center of the jar filled with salt solution to control ERH (4) and recorded using an ONSET HOBO logger (5).
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Figure S2: Average qPCR values and variation of three sites used in ERH experiment for all sampling methods (“Fiber-Dust”, Dust Only, and Vacuumed Dust)

	Sample
	Efficiency (%)
	SD (%)

	50 mg Wool
	100
	18

	50 mg Olefin
	55
	9

	50 mg Nylon
	98
	17


Table S2: qPCR Carpet Fiber DNA Extraction Efficiency
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Figure S3: SEM images of fungal growth on carpet fibers. All images are from Site 2 incubated at 25°C and 95%RH for 2 weeks. 
	100% ERH for 2 Weeks

	Site 1 
	Site 2 
	Site 3

	Species
	Quantity (Spore Equivalents per mg Dust)
	% of Total Fungi Present
	Species
	Quantity (Spore Equivalents per mg Dust)
	% of Total Fungi Present
	Species
	Quantity (Spore Equivalents per mg Dust)
	% of Total Fungi Present

	Aspergillus sydowii
	62818
	17.02
	Penicillium chrysogenum
	7180436
	21.58
	Alternaria soliaridae
	999503
	20.67

	Penicillium chrysogenum
	17531
	4.75
	Cladosporium sphaerospermum
	5075399
	15.25
	Epicoccum nigrum
	213712
	4.42

	Epicoccum nigrum
	10482
	2.84
	Acremonium charticola
	3115172
	9.36
	Aspergillus austroafricanus
	179348
	3.71

	Aspergillus pseudodeflectus
	10294
	2.79
	Aspergillus unguis
	1984951
	5.97
	Vishniacozyma carnescens
	148475
	3.07

	Cladosporium sphaerospermum
	7599
	2.06
	Cladosporium halotolerans
	1416308
	4.26
	Phialemonium atrogriseum
	73528
	1.52

	Alternaria alternata
	7096
	1.92
	Sterigmatomyces halophilus
	1370393
	4.12
	Nothophoma anigozanthi
	66983
	1.39

	Cladosporium delicatulum
	5342
	1.45
	Gibberella intricans
	1271499
	3.82
	Xanthocarpia erichansenii
	65128
	1.35

	Acremonium alternatum
	3561
	0.96
	Aspergillus austroafricanus
	688728
	2.07
	Nigrospora oryzae
	59237
	1.22

	Aspergillus melleus
	2883
	0.78
	Verticillium dahliae
	611026
	1.84
	Scedosporium boydii
	54110
	1.12

	Chalastospora ellipsoidea
	2405
	0.65
	Aspergillus sydowii
	533323
	1.60
	Aspergillus pseudodeflectus
	40473
	0.84

	Alternaria infectoria
	2372
	0.64
	Epicoccum nigrum
	430897
	1.29
	Alternaria chlamydospora
	28364
	0.59

	Gymnascella confluens
	2110
	0.57
	Aspergillus pseudodeflectus
	413237
	1.24
	Pringsheimia smilacis
	25855
	0.53

	Penicillium citrinum
	1263
	0.34
	Cladosporium delicatulum
	218980
	0.66
	Rhodotorula graminis
	20291
	0.42

	Alternaria chlamydospora
	1209
	0.33
	Nothophoma anigozanthi
	218980
	0.66
	Wallemia mellicola
	19964
	0.41

	Mycosphaerella tassiana
	954
	0.26
	Toxicocladosporium irritans
	194257
	0.58
	Ochrolechia frigida
	18000
	0.37

	Stemphylium herbarum
	947
	0.26
	Cladosporium langeronii
	183661
	0.55
	Penicillium bialowiezense
	17891
	0.37

	Chaetomium grande
	927
	0.25
	Engyodontium album
	173065
	0.52
	Sterigmatomyces halophilus
	16800
	0.35

	Aspergillus austroafricanus
	914
	0.25
	Cladosporium dominicanum
	166001
	0.50
	Xanthocarpia crenulatella
	15491
	0.32

	Cladosporium halotolerans
	672
	0.18
	Acremonium alternatum
	155405
	0.47
	Byssochlamys spectabilis
	15164
	0.31

	Aspergillus penicillioides
	611
	0.17
	Sistotrema raduloides
	137746
	0.41
	Cryptococcus victoriae
	15055
	0.31


Table S3: Illumina ITS sequence data for all ERH sample sites. Table shows the 20 most abundant fungal species in each site from vacuumed dust samples after 2 weeks at 100% ERH and 25°C.
	Original Dust (Before Incubations)

	Site 1 
	Site 2 
	Site 3

	Species
	Quantity (Spore Equivalents per mg Dust)
	% of Total Fungi Present
	Species
	Quantity (Spore Equivalents per mg Dust)
	% of Total Fungi Present
	Species
	Quantity (Spore Equivalents per mg Dust)
	% of Total Fungi Present

	Epicoccum nigrum
	5242
	67.96
	Gibberella intricans
	9958
	21.74
	Epicoccum nigrum
	5660
	37.09

	Mycosphaerella tassiana
	306
	3.97
	Epicoccum nigrum
	5105
	11.15
	Cystofilobasidium macerans
	1410
	9.24

	Cladosporium delicatulum
	185
	2.40
	Mycoarthris corallina
	3129
	6.83
	Nigrospora oryzae
	689
	4.51

	Paraconiothyrium brasiliense
	155
	2.00
	Epicoccum plurivorum
	1924
	4.20
	Vishniacozyma carnescens
	599
	3.93

	Neoascochyta desmazieri
	102
	1.33
	Cladosporium delicatulum
	1479
	3.23
	Cladosporium delicatulum
	446
	2.92

	Cryptococcus victoriae
	88
	1.14
	Neoascochyta desmazieri
	1091
	2.38
	Paraconiothyrium brasiliense
	402
	2.63

	Filobasidium stepposum
	59
	0.77
	Articulospora proliferata
	817
	1.78
	Xanthocarpia erichansenii
	364
	2.39

	Holtermanniella takashimae
	44
	0.57
	Nothophoma anigozanthi
	814
	1.78
	Pyrenochaeta keratinophila
	272
	1.78

	Pyrenochaetopsis pratorum
	41
	0.53
	Cystofilobasidium capitatum
	775
	1.69
	Pyrenochaetopsis leptospora
	169
	1.11

	Vishniacozyma carnescens
	37
	0.48
	Pyrenochaetopsis pratorum
	624
	1.36
	Neoascochyta desmazieri
	141
	0.92

	Wallemia mellicola
	35
	0.45
	Ascochyta manawaorae
	470
	1.03
	Xanthocarpia crenulatella
	114
	0.75

	Cystofilobasidium macerans
	34
	0.44
	Devriesia pseudoamericana
	445
	0.97
	Coniosporium apollinis
	108
	0.71

	Monographella cucumerina
	32
	0.42
	Mycosphaerella ellipsoidea
	434
	0.95
	Nothophoma anigozanthi
	102
	0.67

	Nigrospora oryzae
	28
	0.37
	Cystofilobasidium macerans
	432
	0.94
	Pyrenochaetopsis pratorum
	95
	0.62

	Cucurbitaria berberidis
	28
	0.36
	Fusarium oxysporum
	421
	0.92
	Didymocyrtis pseudeverniae
	92
	0.60

	Myrothecium atrum
	27
	0.35
	Adisciso kaki
	410
	0.89
	Neoascochyta paspali
	82
	0.54

	Rhodotorula graminis
	27
	0.35
	Cryptococcus victoriae
	390
	0.85
	Rhodotorula graminis
	75
	0.49

	Aspergillus sydowii
	26
	0.34
	Aspergillus austroafricanus
	368
	0.80
	Cryptococcus victoriae
	72
	0.47

	Gibberella intricans
	23
	0.30
	Phaeococcomyces nigricans
	363
	0.79
	Gibberella intricans
	69
	0.45

	Ascochyta manawaorae
	20
	0.25
	Paraconiothyrium brasiliense
	349
	0.76
	Monographella nivalis
	64
	0.42


Table S4: Illumina ITS sequence data for all ERH sample site’s original dust. Table shows the 20 most abundant fungal species in each site before any incubations

	
	Total Fungal

	
	No Dust
	Autoclaved House Dust
	House Dust

	
	Satterthwaite Two Sample t-test P-Value
	Pearson Correlation Coefficient
	Satterthwaite Two Sample t-test P-Value
	Pearson Correlation Coefficient
	Satterthwaite Two Sample t-test P-Value
	Pearson Correlation Coefficient

	Wool & Nylon
	0.0051
	0.06
	0.0004
	0.19
	0.0006
	0.75

	Wool & Olefin
	0.0001
	0.95
	0.0006
	0.78
	0.0054
	0.95

	Nylon & Olefin
	0.0661
	0.89
	0.0203
	0.97
	0.0016
	0.30

	
	Alternaria alternata

	Wool & Nylon
	0.0006
	0.98
	0.0023
	0.99
	0.0005
	0.99

	Wool & Olefin
	0.0007
	0.98
	0.0018
	0.99
	0.1250
	0.75

	Nylon & Olefin
	0.2588
	0.55
	0.0001
	0.99
	0.0001
	0.99


Table S5: Statistical Analyses for Materials and Dust Loading Samples.
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Figure S4: Alt a 1 allergen concentrations for Sites 1, 2, and 3. Samples were quantified with “Fiber-Dust” extracted from the incubated carpet coupons at each ERH condition and for each site’s original dust (OD).
	
	Average of 3 Sites

	
	Satterthwaite Two Sample t-test p-Values
	Spearman Rank Coefficient
	Spearman Rank         p-Value

	OD & 50%
	0.36
	0.87
	< 0.0001

	OD & 85%
	0.26
	
	

	OD & 90%
	0.16
	
	

	OD & 95%
	0.03
	
	

	OD & 100%
	0.006
	
	


Table S6: Statistical Analyses for Alt a 1 allergen where original dust (OD) was compared to all ERH conditions using the average Alt a 1 allergen quantities from Sites 1, 2, and 3. Logarithmic transformed Alt a 1 concentration values were used for the Satterthwaite Two Sample t-test to reflect the values and scale in Figure 10.
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Table S7: Total concentration of Alternaria sp. based on Illumina ITS sequencing/qPCR quantification and corresponding Alt a 1 concentration. Samples were incubated for 2 weeks at 100% ERH and 25°C.
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