Supporting information for:


Applied Microbiology and Biotechnology

An integrated cell and medium engineering approach for production of a nanobody fusion in Saccharomyces cerevisiae


[bookmark: _Hlk183800711]Laura R. K. Niemelä, Lotta-Mari Kirjavainen, Hendrikje C. J. Kozlowski, Heidi Salminen and Alexander D. Frey

Aalto University, Department of Bioproducts and Biosystems, Espoo, Finland


Supplementary tables
Supplemental Table S1. Oligonucleotides used in this study
	Name
	Target gene
	DNA sequence 5´-3´

	OAF55
	
	aaACTAGTATGAGGCAGGTTTGGTTCTCTTGGATTGTGGGATTGTTCCTATGTTTTTTCAACGTGTCTTCTGCTGATATCGTTTTGACTCAATCTCC

	OAF56
	
	aaCTCGAGTTATTACTTACCTGGAGAC

	EK003
	YPS1
	ATGAAACTGAAAACTGTAAGATCTGCGGTCCTTTCGTCACTCTTTGCATCGTACGCTGCAGGTCGACAAC

	EK004
	YPS1
	TCAGATGAATGCAAAAAGAAGAGAAATTAATGTGAGGGGTAAAGATGGAACCACTAGTGGATCTGATATC

	EK005
	PRB1
	ATGAAGTTAGAAAATACTCTATTTACACTCGGTGCCCTAGGGAGCATCTCGTACGCTGCAGGTCGACAAC

	EK006
	PRB1
	TTAAATAATATTCAATTTATCAAGAATATCTCTCACTTGATCAAAGATTACCACTAGTGGATCTGATATC

	OAF104
	PEP1
	ATGATATTACTTCATTTTGTCTATTCTCTTTGGGCCTTACTTCTCATTCCGTACGCTGCAGGTCGACAAC

	OAF105
	PEP1
	CTACTGGTTTTCGTTAGATGGCGCTGTAGAATCAGGCCTGTCGATGTTTTGCATAGGCCACTAGTGGATCTG

	OAF106
	MON2
	ATGGCCATGAACACTGGAGGGTTTGACTCCATGCAAAGGCAACTTGAAGCGTACGCTGCAGGTCGACAAC

	OAF107
	MON2
	CTAGTCTAGTTTCGTAAATCCAAGTGATAATTCCAAAACTTTATCTTGGAGCATAGGCCACTAGTGGATCTG

	OAF108
	ALG3
	ATGGAAGGTGAACAGTCTCCGCAAGGTGAAAAGTCTCTGCAAAGGAAGCAGTACGCTGCAGGTCGACAAC

	OAF109
	ALG3
	TCAGTTGAGCTTTTTTTCCATAGAGCTGGTGGTACGAAGATGGCTTTTGGGCATAGGCCACTAGTGGATCTG

	OJR38
	PEP4
	ATGTTCAGCTTGAAAGCATTATTGCCATTGGCCTTGTTGTTGGTCAGCGCGAGGCCCAGAATACCCTCC

	OJR39
	PEP4
	TCAAATTGCTTTGGCCAAACCAACCGCATTGTTGCCCAAATCGTAAATAGCACTGGATGGCGGCGTTAG

	OJR72
	VPS30
	ATGAAGTGCCAAACATGTCACTTACCCCTGCAACTAGACCCATCTTTAGACAGCTGAAGCTTCGTACGC

	OJR73
	VPS30
	TTAGTTTCCGCTGATGGTCTTATCATTGTAATTCACTGTAGGGCTTAAGGGCATAGGCCACTAGTGGATCTG

	OMP42
	PEP4
	GTGACCTAGTATTTAATCCAAATAAAATTCAAACAAAAACCAAAACTAACGTACGCTGCAGGTCGACAAC 

	OMP43
	PEP4
	CTCTCTAGATGGCAGAAAAGGATAGGGCGGAGAAGTAAGAAAAGTTTAGCGCATAGGCCACTAGTGGATCTG

	EK158
	PRB1con
	CTCAGTAATGCCACTGCAG

	OJR29
	PEP1con
	CCTCTCCCAGTAACGACTTC

	OJR30
	CYM1con
	GCCATGAACAACCTTCT

	OJR31
	MON2con
	CACGGTATTACGGGTTTACG

	OJR32
	ALG3con
	GACCAGCTTGGTTATGTG

	OJR40
	PEP4con
	AATGCGAATACGGGGAAC

	OJR78
	VPS30con
	TCTGGTTCGTAGGCTTCTTC

	OJR95
	KanMxfor
	TTGATGACGAGCGTAATGGC

	OJR96
	KanMxrev
	AAGATCCTGGTATCGGTCTG

	OJR61
	incasrev
	GGATGTATGGGCTAAATG



Supplemental Table S2. Screening of chemical chaperones and osmolytes
	Compounds
	Concentration range tested
	Effectsa) on growth
	Effects on titer
	Reference

	Arginine
	1 mM - 25 mM
	+/-
	++
	Kang et al. 2000; Sharma et al. 2013
	Tween-20
	0.001% - 0.005%
	+/-
	+
	Baumann et al. 2011
	Sodium 4-phenylbutyrate (4-PBA)
	0.1 mM - 5.0 mM
	+/-
	++
	Johari et al. 2015
	Dithiotreitol (DTT)
	0.5 mM - 2.0 mM
	-
	-
	Frand and Kaiser 1998
	Glycerol
	1.0% - 8%
	--
	--
	Figler et al. 2000; Street et al. 2006; Johari et al. 2015
	CaCl2
	0.0025 mM - 0. 25 mM
	-
	+
	Dulary et al. 2018
	MnCl2
	0.01 mM - 1.0 mM
	-
	+
	Dulary et al. 2018
	CuSO4
	0.001 - 0.25 mM
	-
	+
	Frand and Kaiser 1998
	[bookmark: _Hlk209888697]Glucose-6-phosphate
	0.1 - 10 mM
	+/-
	+
	This study

	Adenosine triphosphate (ATP)
	0.02 - 5.0 mM
	-
	+
	This study

	Dimethylsulfoxide (DMSO)
	0.1% - 1.0%
	-
	-
	Sadowska-Bartosz et al. 2013; Johari et al. 2015
	Triton X-100
	0.01% - 0.1% 
	--
	--
	Baumann et al. 2011
	Alanine
	5 mM - 25 mM
	--
	+/-
	Dandage et al. 2015
	Proline
	5 mM - 25 mM
	+/-
	+/-
	Street et al. 2006; Dandage et al. 2015
	Glutamic acid
	0.5 mM - 5 mM
	+/-
	+
	Wu et al. 2013
	Glycine
	5 mM - 150 mM
	-
	+/-
	Dandage et al. 2015
	Betaine
	10 - 150 mM
	+/-
	+/-
	Street et al. 2006; Johari et al. 2015
	Taurine
	10 mM - 150 mM
	-
	-
	Abe et al. 2015
	Diamide (tetramethylazodicarboxamide, TMAD)
	0.2 mM - 50 mM
	--
	--
	Frand and Kaiser 1998
	Trimethylamine N-oxide (TMAO)
	2 mM - 100 mM
	--
	-
	Street et al. 2006; Johari et al. 2015
	Dimethylethylammoniumpropane sulfonate (NDSB 195)
	1 mM - 100 mM
	+/-
	+/-
	Mizukoshi et al. 2015
	1-(3-sulfopropyl)pyridinium betaine (NDSB 201)
	2 - 10 mM
	+/-
	+/-
	Willis et al. 2005

a) Effect: increase/decrease < 10%: + or -; increase/decrease 10 - 30%: ++ or --; increase/decrease > 30%: +++ or ---; no change: +/-
Supplemental figures
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Supplemental Fig S1 Original, non-cropped images of the immunoblot analysis of chimeric nanobody-Fc fusion proteins expressed in control and deletion yeast strains. Non-reduced (- DTT), reduced (+ DTT), and reduced deglycosylated (+ DTT, + EndoH) samples are shown. Lane 6 contains the trace of an additional strain not included in the study. The loading control is the heavy chain of a reduced human IgG1 antibody. Left side, overlay of immunoblot and true colour image of membrane to who; right side: immunoblot.
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