Supplementary Information Temelli et al. 
Supplementary Table 1: Plasmids used in this study.
	Plasmid
	Relevant Characteristic
	References

	pYTK001
	Yeast toolkit Part Plasmid Entry Vector
	[1]

	pYTK013
	ori camR PTEF1
	[1]

	pYTK034
	ori camR mRuby2
	[1]

	pYTK053
	ori camR TAHD1
	[1]

	pYTK056
	ori camR TTDH1
	[1]

	pYTK074
	ori camR URA3
	[1]

	pYTK077
	ori camR kanR
	[1]

	pYTK081 
	ori camR CEN6ARS 
	[1]

	pYTK082
	ori kanR 2µm
	[1]

	pFA6a-ymNeongreen-CaURA3
	pFA6a-ymNeongreen-CaURA3
	[2] 

	pYTK- PHSP12 
	ori camR PHSP12
	This study

	pYTK- ymNeongreen
	ori camR ymNeongreen 
	This study

	pYTK- SPKSH1ymNeongreen 
	ori camR SPKSH1 ymNeongreen 
	This study

	pTU1
	ori ampR PHSP12 mRuby2 TADH1  
	This study

	pTU2
	ori ampR PTEF1 ymNeongreen TTDH1
	This study

	pReporter
	ori kanR CEN6ARS(OPT) PHSP12 mRuby2 TADH1  PTEF1 ymNeongreen TTDH1 URA3  
	This study

	pUDP002
	ori ampR panARS(OPT) AgPTEF1 hph AgTTEF1 ScPTDH3 BsaI BsaI ScTCYC1 AaPTEF1 Spcas9D147Y P411T TScPHO5
	[3]

	pUDP002-X2
	ori ampR panARS(OPT) AgPTEF1 hph AgTTEF1 ScPTDH3 HH gRNAX2 HDV  ScTCYC1 AaPTEF1 Spcas9D147Y P411T TScPHO5
	This study

	p001
	 2µ ScURA3 PTEF1 SPKSH1-ymNeongreen TADH1  
	This study

	p002
	 2µ ScURA3 PHSP12 SPKSH1-ymNeongreen TADH1  
	This study





Supplementary Table 2: Primers used in this study.
	Purpose
	Sequence (5’ to 3’)

	HSP12 gene block
	GCATCGTCTCATCGGTCTCAAACGTGATATAGGGCTTCTCTCTCTTCGTTATATGCCTCATTCCTTAATTTTTATCAGTCAGAACGTTATTTCGCGCTGCAAGTTCCTTACTTTTCCATAGAGTTCCACAGGATGTAAAGAAAAATAATGATAAAAAAAAGCAGAACATATTACCCTTCTTTTGGAGCGTACTTCCATCTGTTACCCGCTCATCCAAATGCACATTGTGTTACCCTCTTGTTCGGTATTTTTCGGAGTTCTCCTTTTCTCCTTCTTTTCCTCTTGATACACAGAAAAGTGGGAGAAGGTAGGGGGAGTCAGAGAATGAAGAAAAAAAGGGGACGCGCAAATCCAAGTGAAAATCTCCGGGAGCGGGCGGATCCCACTAACGGCCCAGCCGAAAATGGAAAAAAAGGGTCGGTGATGTGTGGGTGCCAGCTGGCGGTAGCAATGACGACGTGTTGACGGGCCCTTGGCTCTTGGGACAAGGACTAGAAGCCAAAAGCCAGAGGCGGTAAAAATAGCAAGACTAGAATATTGCTGGCATCTGTTAAGGGGATATGTTGCAACTTGCAGGGGGCGGCACAAAATAACATAGAAACGTAGTAAAGAGGGGAAAAGGAAGGGAAAAGGAAGGAAAAAAACCCATTGACGTAGAAATTGAAAGAAGGAAAGGTATACGCAAGCATTAATACAACCCACAAACACAGACCAGAAGCACTCTAGACGGAGAGTAACTAGATCTACAGCCCCTGGAAAATCGTTTGGTCAACTTTGAGGTTCCGGTCGTCCCCCTCTTGATCTGAAAGGTCTTTCTCTAAATCTAAATTAAAACGTATAAATAGGACGGTGAATTGCGTTCTACTTCCTCAATTGCGTTTGATCTTATTTAATCTCTCTCTAATATATAGAAAAAAAAACCATCTGATTATTCGATAATCTCAAACAAACAACTCAAAACAAAAAAAACTAAATACAACAATTATGTGAGACCTGAGACGGCAT

	ymNeongreen forward primer
	GCATCGTCTCATCGGTCTCATATGGTATCGAAGGGTGAAGAAG

	ymNeongreen reverse primer
	ATGCCGTCTCAGGTCTCAGGATCCACTTGTACAATTCGTCCATACC

	ymNeongreen secretion reverse primer
	TACGCACGTCTCCtATGGTATCGAAGGGTGAAG

	SPKSH1 forward primer
	TACGCACGTCTCGtcggCAACTGGGTCTCGtatgTCCGCTTTGTTCAACTTCAGATCTTTGTTGCAAGTCATTTTGTTATTGATCTGTTCTTGTTCCTACGTTCACGGTATGCGAGACGTGCGTA

	SPKSH1 reverse primer
	TACGCACGTCTCGCATACCGTGAACGTAGGAACAAGAACAGATCAATAACAAAATGACTTGCAACAAAGATCTGAAGTTGAACAAAGCGGAcataCGAGACCCAGTTGccgaCGAGACGTGCGTA

	X-2 gRNA
	CAAAGTCAAGCTGATGAGTCCGTGAGGACGAAACGAGTAAGCTCGTCGGCGACTAGGAAGAGAGTAGGTTTTAGAGCTAGAAATAGCAAGTTAAAATAAGGCTAGTCCGTTATCAACTTGAAAAAGTGGCACCGAGTCGGTGCTTTTGGCCGGCATGGTCCCAGCCTCCTCGCTGGCGCCGGCTGGGCAACATGCTTCGGCATGGCGAATGGGAC

	X-2 Repair forward primer
	GCTGAAGATTTATCATACTATTCCTCCGCTCGTTTCTTTTTTCAGTGAGGTGTGTCGTGATAACCTTCGAATGCTGTTTTATTCCGTTCTTACATGGGATGGTAATGCCTTGGCGAGAAT

	X-2 Repair reverse primer
	ATTCTCGCCAAGGCATTACCATCCCATGTAAGAACGGAATAAAACAGCATTCGAAGGTTATCACGACACACCTCACTGAAAAAAGAAACGAGCGGAGGAATAGTATGATAAATCTTCAGC

	X-2 Internal repair forward primer
	ATGCTGAAGATTTATCATACTATTCCTCCGCTCGTTTCTTTTTTCAGTGAGGTGTGTCGTCCAGATGTCAACACAGCTA

	X-2 Internal repair reverse primer
	ATTCTCGCCAAGGCATTACCATCCCATGTAAGAACGGAATAAAACAGCATTCGAAGGTTAGTGTTGACATCTGGTTTGG

	X-2 outside forward check primer
	GGTCTAGGCCTGCATAATCG

	X-2 outside reverse check primer
	ACCGACCCTAACAAACTCTC




Supplementary Table 3. Physiological and product-related parameters of extracellular producer strains ScNtp001 (PTEF1) and ScNtp002 (PHSP12) strains during fed-batch cultivation.
	
	µ (h-1)
	YXS (g/g)
	Intracellular
YPS (kAu/g)
	Extracellular
YPS (kAu/g)

	[bookmark: _Hlk191997468]ScNtp001 (PTEF1) strain  
	0.1377
	0.50 ± 0.004
	1.0 ± 0.1
	-0.1 ± 0.81

	
	0.0515
	0.47 ± 0.011
	1.6  ± 0.09
	4.3 ± 0.48

	
	0.0417
	0.47 ± 0.013
	2.1 ± 0.16
	6.6 ± 0.29

	
	0.0341
	0.46 ± 0.016
	2.4 ± 0.13
	8.4 ± 0.25

	
	0.0204
	0.43 ± 0.024
	3.5 ± 0.17
	15.6 ± 0.30

	
	0.0186
	0.42 ± 0.026
	3.8 ± 0.10
	17.2 ± 0.07

	[bookmark: _Hlk191997480]ScNtp002 (PHSP12) strain 
	0.1061
	0.47 ± 0.012
	7.7 ± 1.32
	8.9 ± 0.96

	
	0.0648
	0.45 ± 0.020
	6.7 ± 1.00
	7.0 ± 0.42

	
	0.0463
	0.43 ± 0.027
	6.0 ± 0.87
	6.9 ± 0.44

	
	0.0255
	0.38 ± 0.041
	3.7 ± 0.48
	6.2 ± 0.48

	
	0.0226
	0.37 ± 0.044
	3.1 ± 0.36
	6.0 ± 0.49

	
	0.0181
	0.34 ± 0.050
	1.9 ± 0.11
	5.7 ± 0.48





[image: ]
Supplementary Figure 1. Cell Viability (a), Cell size based on FSC-A (b) and biomass concentrations in dry cell weight (c) of strains used in this study. Gray diamonds represent ScNti001 (intracellular); Green triangles represent ScNTp001 (PTEF1); Red circles represent ScNTp002 (PHSP12).
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Supplementary Figure 2. Intracellular ymNeongreen (a) and mRuby2 (b) fluorescence intensities of ScNti001 during fed-batch cultivation. Data represents biological replicate 2.




Supplementary Figure 3. 
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Supplementary Figure 3. Intracellular ymNeongreen fluorescence intensities of ScNTp001 (TEF1) (a and c) and ScNTp002 (pHSP12) (b and d) during fed-batch cultivation. a and b represents biological replicate 1, while c and d refers to biological replicate 2. Background control refers to data from strain S.cerevisiae CEN.PK 113-7D that does not express any fluorescent proteins. 
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Supplementary Figure 4. Intracellular specific protein production rates at different growth rates. Specific protein production rates of ScNti001 and ScNtp001 normalised relative to each other to highlight strain specific trends. Closed dark green triangle represents ScNti001 (right axis); Open dark green triangle is ScNtp001 (left axis).  
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