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Figure S1: Total Heat Produced by P. pastoris Strains Over 72 Hours of Growth and Their Final Population Cell Count.
Left) Total heat produced over >72 h of growth in a microcalorimeter at 30 °C by the X-33 (n = 29), AOX-OE (n = 22), and yeGFP (n = 7) strains. Right) Final cell population count reached by the X-33 (n = 11), AOX-OE (n = 12), and yeGFP (n = 7) strains after >72 h growth in a microcalorimeter at 30 °C. 
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Figure S2: Starting Cell Density Impacts Timepoint When P. pastoris X-33 Cultures Reach Their Maximum Heat Flow.
Heat flow trajectories of X-33 cultures established with different starting ODs (0.2, 0.02, and 0.002 (n = 2 for all conditions) with all error bars showing the SEM.
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Figure S3: Maps of the Plasmids Created to Generate the AOX-OE and yeGFP Strains.
Plasmid maps for pGAPZ-AOX (left) and pGAPZ-yeGFP (right) generated in SnapGene. Gibson assemblies were used to generate constructs with AOX and yeGFP expressed under the pGAP promoter.











Table S1. Gene and Vector Sequences.
	Name      
	Sequence (5′ to 3′)

	AOX_Gene
	ATGTTAAAACTGTACGCAATAAGGCCAATTAGGCCAATCAAGCCATGCCTTGTGGCTTCCACTTTCAGGCACTATTCGGTGAAAGTCGACACGTCCAACAAAGCCGATGTGATAAAAGACTCACAAACAGATACCACCTCCAAACCAGGAGCTGAGCACGGACACACGTTGGGGCAATACATCACAAAGAAACTGATGGTTCGGCAGAGACTGCCCACAGAGAAAGGAGATGATTCCTTCTTGACTCCTCCGGCTATGCCACATCATGGCTATCGTCAAGATCTAATGGAGAAAATCCACTACGAACACAGGGAACCCACTTTGATCAGAGATAAGCTTGCGTTCGGATTGATGCGTAGTCTCAGGGTTTGCTTCGACTTCTTTTCGGGCTACAAACACCCAAAGACTAAAGAGGGGCTTGAAAAACTCACTCCTGCGACTTATCAGATGACCCCAGAGAAATGGTTGACTAGATTCATAATTCTTGAAAGTATTGCTGGGGTGCCAGGGTCAGTTGCATCGTTTCTGCGCCACCTGCAGAGCTTGCGGTTGTTGAAACGTGATAAGGCTTTCATTCAAACATTACAAGATGAAGCATACAACGAAAGAATGCATCTCTTAACGTTTTTAGAAATTGGAAAACCAGGACCGTTTATGAAAGTTCTACTGTACGCAAGTCAAGGTGTGTTTTGTAATCTGTTCTTTTTCACATACATGCTTGCACCAAATGCATGTCACCGATTCGTTGGTTACTTAGAGGAGGAAGCTGTGTATACTTACACTACCTGTCTTGAAGACATTGAGAGAGGTCTATTGCCCGACATTGAACATTTCAAAGTCCCTAAGATTGCTAAAGATTACTGGCATCTGTCGGAAGACGCCAAAATGAGAGATTTGATCAGCTACATCCGTGCAGATGAGGCAAAGCATCGTGAAGTCAACCACACCTTTGCCAACTTAAAGTTGGATGGAACTGACCGTAACCCTTTTGCATTGCAGGTTGATTCAGTTCCCGAATCGGCACAGCCGAATAACAGATTGAGCACCCACAAAGCTGTCGGATGGGAAAGAGATGAGCTCGTTTTA

	yeGFP_Gene
	ATGTCTAAAGGTGAAGAATTATTCACTGGTGTTGTCCCAATTTTGGTTGAATTAGATGGTGATGTTAATGGTCACAAATTTTCTGTCTCCGGTGAAGGTGAAGGTGATGCTACTTACGGTAAATTGACCTTAAAATTTATTTGTACTACTGGTAAATTGCCAGTTCCATGGCCAACCTTAGTCACTACTTTCGGTTATGGTGTTCAATGTTTTGCTAGATACCCAGATCATATGAAACAACATGACTTTTTCAAGTCTGCCATGCCAGAAGGTTATGTTCAAGAAAGAACTATTTTTTTCAAAGATGACGGTAACTACAAGACCAGAGCTGAAGTCAAGTTTGAAGGTGATACCTTAGTTAATAGAATCGAATTAAAAGGTATTGATTTTAAAGAAGATGGTAACATTTTAGGTCACAAATTGGAATACAACTATAACTCTCACAATGTTTACATCATGGCTGACAAACAAAAGAATGGTATCAAAGTTAACTTCAAAATTAGACACAACATTGAAGATGGTTCTGTTCAATTAGCTGACCATTATCAACAAAATACTCCAATTGGTGATGGTCCAGTCTTGTTACCAGACAACCATTACTTATCCACTCAATCTGCCTTATCCAAAGATCCAAACGAAAAGAGAGACCACATGGTCTTGTTAGAATTTGTTACTGCTGCTGGTATTACCCATGGTATGGATGAATTGTACAAA

	pGAPZ_A
_Vector
	AGATCTTTTTTGTAGAAATGTCTTGGTGTCCTCGTCCAATCAGGTAGCCATCTCTGAAATATCTGGCTCCGTTGCAACTCCGAACGACCTGCTGGCAACGTAAAATTCTCCGGGGTAAAACTTAAATGTGGAGTAATGGAACCAGAAACGTCTCTTCCCTTCTCTCTCCTTCCACCGCCCGTTACCGTCCCTAGGAAATTTTACTCTGCTGGAGAGCTTCTTCTACGGCCCCCTTGCAGCAATGCTCTTCCCAGCATTACGTTGCGGGTAAAACGGAGGTCGTGTACCCGACCTAGCAGCCCAGGGATGGAAAAGTCCCGGCCGTCGCTGGCAATAATAGCGGGCGGACGCATGTCATGAGATTATTGGAAACCACCAGAATCGAATATAAAAGGCGAACACCTTTCCCAATTTTGGTTTCTCCTGACCCAAAGACTTTAAATTTAATTTATTTGTCCCTATTTCAATCAATTGAACAACTATTTCGAAACGAGGAATTCACGTGGCCCAGCCGGCCGTCTCGGATCGGTACCTCGAGCCGCGGCGGCCGCCAGCTTGGGCCCGAACAAAAACTCATCTCAGAAGAGGATCTGAATAGCGCCGTCGACCATCATCATCATCATCATTGAGTTTTAGCCTTAGACATGACTGTTCCTCAGTTCAAGTTGGGCACTTACGAGAAGACCGGTCTTGCTAGATTCTAATCAAGAGGATGTCAGAATGCCATTTGCCTGAGAGATGCAGGCTTCATTTTTGATACTTTTTTATTTGTAACCTATATAGTATAGGATTTTTTTTGTCATTTTGTTTCTTCTCGTACGAGCTTGCTCCTGATCAGCCTATCTCGCAGCTGATGAATATCTTGTGGTAGGGGTTTGGGAAAATCATTCGAGTTTGATGTTTTTCTTGGTATTTCCCACTCCTCTTCAGAGTACAGAAGATTAAGTGAGACCTTCGTTTGTGCGGATCCCCCACACACCATAGCTTCAAAATGTTTCTACTCCTTTTTTACTCTTCCAGATTTTCTCGGACTCCGCGCATCGCCGTACCACTTCAAAACACCCAAGCACAGCATACTAAATTTTCCCTCTTTCTTCCTCTAGGGTGTCGTTAATTACCCGTACTAAAGGTTTGGAAAAGAAAAAAGAGACCGCCTCGTTTCTTTTTCTTCGTCGAAAAAGGCAATAAAAATTTTTATCACGTTTCTTTTTCTTGAAATTTTTTTTTTTAGTTTTTTTCTCTTTCAGTGACCTCCATTGATATTTAAGTTAATAAACGGTCTTCAATTTCTCAAGTTTCAGTTTCATTTTTCTTGTTCTATTACAACTTTTTTTACTTCTTGTTCATTAGAAAGAAAGCATAGCAATCTAATCTAAGGGCGGTGTTGACAATTAATCATCGGCATAGTATATCGGCATAGTATAATACGACAAGGTGAGGAACTAAACCATGGCCAAGTTGACCAGTGCCGTTCCGGTGCTCACCGCGCGCGACGTCGCCGGAGCGGTCGAGTTCTGGACCGACCGGCTCGGGTTCTCCCGGGACTTCGTGGAGGACGACTTCGCCGGTGTGGTCCGGGACGACGTGACCCTGTTCATCAGCGCGGTCCAGGACCAGGTGGTGCCGGACAACACCCTGGCCTGGGTGTGGGTGCGCGGCCTGGACGAGCTGTACGCCGAGTGGTCGGAGGTCGTGTCCACGAACTTCCGGGACGCCTCCGGGCCGGCCATGACCGAGATCGGCGAGCAGCCGTGGGGGCGGGAGTTCGCCCTGCGCGACCCGGCCGGCAACTGCGTGCACTTCGTGGCCGAGGAGCAGGACTGACACGTCCGACGGCGGCCCACGGGTCCCAGGCCTCGGAGATCCGTCCCCCTTTTCCTTTGTCGATATCATGTAATTAGTTATGTCACGCTTACATTCACGCCCTCCCCCCACATCCGCTCTAACCGAAAAGGAAGGAGTTAGACAACCTGAAGTCTAGGTCCCTATTTATTTTTTTATAGTTATGTTAGTATTAAGAACGTTATTTATATTTCAAATTTTTCTTTTTTTTCTGTACAGACGCGTGTACGCATGTAACATTATACTGAAAACCTTGCTTGAGAAGGTTTTGGGACGCTCGAAGGCTTTAATTTGCAAGCTGGAGACCAACATGTGAGCAAAAGGCCAGCAAAAGGCCAGGAACCGTAAAAAGGCCGCGTTGCTGGCGTTTTTCCATAGGCTCCGCCCCCCTGACGAGCATCACAAAAATCGACGCTCAAGTCAGAGGTGGCGAAACCCGACAGGACTATAAAGATACCAGGCGTTTCCCCCTGGAAGCTCCCTCGTGCGCTCTCCTGTTCCGACCCTGCCGCTTACCGGATACCTGTCCGCCTTTCTCCCTTCGGGAAGCGTGGCGCTTTCTCAATGCTCACGCTGTAGGTATCTCAGTTCGGTGTAGGTCGTTCGCTCCAAGCTGGGCTGTGTGCACGAACCCCCCGTTCAGCCCGACCGCTGCGCCTTATCCGGTAACTATCGTCTTGAGTCCAACCCGGTAAGACACGACTTATCGCCACTGGCAGCAGCCACTGGTAACAGGATTAGCAGAGCGAGGTATGTAGGCGGTGCTACAGAGTTCTTGAAGTGGTGGCCTAACTACGGCTACACTAGAAGGACAGTATTTGGTATCTGCGCTCTGCTGAAGCCAGTTACCTTCGGAAAAAGAGTTGGTAGCTCTTGATCCGGCAAACAAACCACCGCTGGTAGCGGTGGTTTTTTTGTTTGCAAGCAGCAGATTACGCGCAGAAAAAAAGGATCTCAAGAAGATCCTTTGATCTTTTCTACGGGGTCTGACGCTCAGTGGAACGAAAACTCACGTTAAGGGATTTTGGTCATGCATGAGATC




Table S2. Primer Sequences.
	Primer Name
	Sequence (5′ to 3′)
	Description

	11_AOX_Insert_F
	tcaatcaattgaacaactatACAATGTTAAAACTGTACGC
	Forward primer to amplify linear fragment with AOX gene for Gibson assembly into the pGAPZ_A vector

	12_AOX_Insert_R
	tctgagatgagtttttgttcTAAAACGAGCTCATCTCTTTC
	Reverse primer to amplify linear fragment with AOX gene for Gibson assembly into the pGAPZ_A vector

	13_pGAPZ A_Vector_F
	GAACAAAAACTCATCTCAGAAG

	Forward primer to amplify linear fragment of the pGAPZ_A vector for Gibson assembly with the AOX and yeGFP inserts

	14_pGAPZ A_Vector_R
	ATAGTTGTTCAATTGATTGAAATAG

	Reverse primer to amplify linear fragment of the pGAPZ_A vector for Gibson assembly with the AOX and yeGFP inserts

	15_yeGFP_Insert_F
	tcaatcaattgaacaactatACAATGTCTAAAGGTGAAG
	Forward primer to amplify linear fragment with yeGFP gene for Gibson assembly into the pGAPZ_A vector

	16_yeGFP_Insert_R
	tctgagatgagtttttgttcTTTGTACAATTCATCCATACC
	Reverse primer to amplify linear fragment with yeGFP gene for Gibson assembly into the pGAPZ_A vector
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