Supplementary file 1a. Sulfur-dependent pathways present in P. falciparum. 

*Although thiamine biosynthesis pathway is present in P. falciparum, the parasite depends on exogenous supplementation from the host (1), # From genome wide saturation piggyBac transposon mutagenesis study (2).

	Pathways that require sulfur 
	Presence in asexual blood stage
	Essentiality in asexual blood stage
	Localization
	Reference

	FeS assembly
	Present
	Essential
	Apicoplast and mitochondria
	(3, 4)

	Lipoic acid biosynthesis
	Present
	Non-essential
	Apicoplast
	(5, 6)

	Biotin biosynthesis
	Absent
	
	
	(7, 8) 

	Molybdopterin biosynthesis
	Absent
	
	
	(7, 9)

	Selenocysteine biosynthesis
	Present
	Non-essential#
	Cytosol
	(10, 11)

	Thiamine biosynthesis*
	Present
	Essential
	Cytosol
	(1, 12, 13)

	Thio-modification of tRNA
	Present
	Essential#
	Apicoplast
	(14)











Supplementary file 1b. Summary of attempted transfections in P. falciparum to knockout genes of interest

	Parental line
	Gene of interest
	No. of attempted independent transfection
	No. of transgenic parasite lines with successful deletion

	PfMev
	sufC 
	8
	5

	
	sufD 
	8
	5

	
	sufE 
	3
	3

	
	sufS 
	10
	8

	
	mnmA 
	3
	3

	∆sufD
	sufC
	4
	4

	bsmnmA+
	mnmA 
	4
	1

	bsmnmA-yrvO+
	mnmA 
	4
	4

	
	sufS 
	2
	2



[bookmark: _Hlk60241121]Supplementary file 1c. Plasmids used for generation of gene deletion lines

	Gene deletion lines
	Target gene
	Cas9 plasmid
	Repair plasmid

	∆sufC
	sufC
	pCasG- sufC
	pRSng-sufC

	∆sufD
	sufD
	pCasG-sufD
	pRSng-sufD

	∆sufC/sufD
	sufC 
sufD
	pCasG-sufC
pCasG-sufD
	pRSng-(BSD)-sufC
pRSng-sufD

	∆sufE
	sufE
	pCasG-sufE
	pRSng-sufE

	∆sufS
	sufS
	pUF1-Cas9
	pRS-sufS

	∆mnmA
	mnmA
	pCasG-mnmA
	pRSng-mnmA

	bsmnmA+ ΔmnmA
	mnmA
	pCasG-mnmA
	pRSng-mnmA

	bsmnmA-yrvO+ ΔmnmA
	mnmA
	pCasG-mnmA
	pRSng-mnmA

	bsmnmA-yrvO+ ΔmnmA
	sufS
	pUF1-Cas9
	pRS-sufS



Supplementary file 1d. Primers used in this study. Restriction enzyme sites are single underlined, linker regions are double underlined.
	Primer name
	Sequence (5’3’)

	Primers to amplify homology arms for genetic knockouts

	SufC.HA1F
	GCCACGAGCGGCCTATGCATCCTTTTGAAACCCTTCAACT

	SufC.HA1R
	AAGCGCAGCGGCCTTGTTATTTTCCATATGCACGACATTC

	SufC.HA2F
	CGACAGACGCCGGAGGAGAAAAAAAAAGAAATGAAATATT

	SufC. HA2R
	GGCCACCAGCCGGCTATTCCTTAAGAAATTGAGAGTACCCC

	SufD.HA1F
	GCCACGAGCGGCCTTTGATTATGTTGAGAGTAAACATTGG

	SufD.HA1R
	AAGCGCAGCGGCCAAATGGGTAGCATTATTAATCTTTAGA

	SufD.HA2F
	CGACAGACGCCGGATGGATTCTCAAGAATTTGTTTAGAAG

	SufD.HA2R
	GGCCACCAGCCGGGTGATTTGCACATTCTATATCACTTGG

	SufE.HA1F
	GCCACGAGCGGCCTTGTTTTCGGGCATACCATTTAATATGC

	SufE.HA1R
	AAGCGCAGCGGCCTGGAGATTACTGAAAAATAAATTGGAGTCA

	SufE.HA2F
	CGACAGACGCCGGCAGGGGTGTCAATCGGTAGTATATATTTAC

	SufE.HA2R
	GGCCACCAGCCGGTGTCCATATTCTTCAATATATTGGTGCAGA

	SufS.HA1F
	GCCACGAGCGGCGCTTAATAAATATTTTCTATTATGTCAT

	SufS.HA1R
	AAGCGCAGCGGCATTATATTATTTCTTCATTTTATTACC

	SufS.HA2F
	CGACAGACGCCGGTAGTAATATAATAACTAATGTTTCTAA

	SufS.HA2R
	GGCCACCAGCCGGTGTGTTATAAAAATATATGGATATCC 

	MnmA.HA1F
	GCCACGAGCGGCCATCATTTTGTAAATCTATTAAGGTCACACA

	MnmA.HA1R
	AAGCGCAGCGGCCTATAGCCATAAATAAAATTTCATCACACC

	MnmA.HA2F
	CGACAGACGCCGGAGGGGAAATTACCTGCATGTATAAAAAAG

	MnmA.HA2R
	GGCCACCAGCCGGCAAGAAATTGATTACTTATTGTTGCTGAAC

	Primers for gRNA to generate knockout lines

	SufC.gRNA.F
	TAAGTATATAATATTGTTAATTATGGATTTAGTGGGTTTTAGAGCTAGAA

	SufC.gRNA.R
	TTCTAGCTCTAAAACCCACTAAATCCATAATTAACAATATTATATACTTA

	SufD.gRNA.F
	TAAGTATATAATATTAGTAATAGTGGACTAGTTAAGTTTTAGAGCTAGAA

	SufD.gRNA.R
	TTCTAGCTCTAAAACTTAACTAGTCCACTATTACTAATATTATATACTTA

	SufE.gRNA.F
	TAAGTATATAATATTATATAATCTACACATAACAGGTTTTAGAGCTAGAA

	SufE.gRNA.R
	TTCTAGCTCTAAAACCTGTTATGTGTAGATTATATAATATTATATACTTA

	SufS.gRNA.F
	TAAGTATATAATATTAAATTTAAACCATTGTTATAGTTTTAGAGCTAGAA

	SufS.gRNA.R
	TTCTAGCTCTAAAACTATAACAATGGTTTAAATTTAATATTATATACTTA

	MnmA.gRNA.F
	TAAGTATATAATATTACAATATAAAATGGATAGAGGTTTTAGAGCTAGAA

	MnmA.gRNA.R
	TTCTAGCTCTAAAACCTCTATCCATTTTATATTGTAATATTATATACTTA

	Primers for gene knockout confirmation

	SufC.5F
	GGGATTTGTCATACATATAAATATGTATAAAAAGGTCC

	SufC.3R
	TAAGTACAAAATAATATCATATGTACATTATAAAATCCAC

	SufC.5WTR
	CTTCTTCTAAATTTTTTAATAAAGATAATCTATCCATATC

	SufC.3WTF
	GAGATAAGTGTAAGTGAATTTAATTTAATGATGATAGAAG

	SufD.5F
	GTGTATATAATTTTTTGAAAAAAATGATTTAGCTAACACA

	SufD.3R
	CAGATATTCCTCTTGTCATTAATGAGAAGATTGG

	SufD.5WTR
	GTGTTTTCTCTTCATTTTGATGTCTATAGTTTTTTATAC

	SufD.3WTF
	CCAATAACAAATCCTAGATTAGTTGTATATGTAAAAGG

	SufE.5F
	CATTTCATTCATTTTGGTAGTTAAAAAGAAAAGG

	SufE.3R
	TCATTTTATTAAAAACATATTTCATTTAATTTGTAAGA

	SufE.5WTR
	CATGAGCATATTATATATAAAACAAAGAAATGTGC

	SufE.3WTF
	CCTGATAAACATAAAATTAGACAAAATCAAGTTTTGG

	SufS.5F
	TTTTCAGAAAATGAGTGAGTTTTATAAAAAGGAAAACTCGA

	SufS.3R
	CAATTTGCTGTGCCAAATATTTGATTTC

	SufS.5WTR
	CAATTTGCTGTGCCAAATATTTGATTTCCTG

	SufS.3WTF
	CCAGATATATTAATAACATCTGGTCATAAATTTTG

	MnmA.5F
	CTACTTTGATGTTTTTTTATTTTTGCACATTTTATG

	MnmA.3R
	GGTATTTTTTATTTGCTCATGTTTAAATCATTTATCTG

	MnmA.5WTR
	CTTTATACTATTGTTTCTTTGTTCGTCTTCATCAATTTG

	MnmA.3WTF
	CTTACTAAAAATTATGACCAAGATTTATTTACACATATACG

	pRS.R
	TACAAAATGCTTAAGCGCAGCGGCC

	pRS.F
	CATATTTATTAAATCTAGAATTCGACAGACGCCG

	Primers to amplify representative genes from nuclear and organellar genome

	LDH.F
	GGAGATGTAGTTTTGTTCGATATTG

	LDH.R
	CTTGTAAAGGGATACCACCTACAG

	SufB.F
	CATGTAGCTATAGTAGAAATAATAGTAAAAGATTATGG 

	SufB.R
	GACTCTGAAATACTTAAACCACGTTGC

	Cox1.F
	CTTCATCTTTAAGAATAATTGCACAAGAAAATGTAAATC

	Cox1.R
	GTACATATGATGTACCCATACTAAGCTTCC

	Primers for generation of pCLD-bsmnmA-mCherry-10xapt and pCLD-bsmnmA-yrvO-mCherry-10xapt plasmids

	MnmA.BspEI.InF.F
	GTTAGAAGGTTCCGGAATGGAAAAACGGCCGGAGG

	MnmA.BsiWI.InF.R
	GCCCTTGCTCGTACGTACGTACCACAATTTTGTTCCGTCTTTG

	MnmA.Link.R
	CCGTTCCATACCAGATCCACTACCTACGTACCACAATTTTGTTCCGTCTTTG

	YrvO.Link.F
	GGTACGTAGGTAGTGGATCTGGTATGGAACGGATTTATTTAGATCATGCCG

	YrvO.BsiWI.InF.R
	GCCCTTGCTCGTACGTGTCAGCCGTTTGACAACGTCG

	[bookmark: _Hlk36032053]MY Apt PspOMI F
	TATGCATAAGGGCCCACTGTCTGGCAAG

	MY Apt XmaI R
	GACCTTAAGCCCGGGTCAGTCAGAGCAG

	Primers for generation of pKD-mnmA-2xFLAG-10xapt

	FLAG.F
	GATGTGTCAAGACGTCGATTATAAAGATCATGATGGTGATTATAAGGATCATGATATAGA

	FLAG.R
	CCAGACAGTGGGCCCTTATTTATCATCATCATCCTTATAATCTATATCATGATCCTTATA

	MnmAKD.HA1F  
	GATATCGTCCACCTGGATATCAGTCAAAAATATTCCCCATGATGA

	MnmAKD.HA1R
	CTTTATAATCGACGTCTTTGCTCATGTTTAAATCATTTATCTG

	MnmAKD.HA2F
	CCCTTTCCGGGCGCGCCATATGGTTGTAATACATTTTGTATCCT

	MnmAKD.HA2R
	GATATCCAGGTGGACGATATCTATCGTGAATAAGATATTTCTGGAAATT

	Primers for gRNA to generate mnmA-flag 

	MnmAKD.gRNA.F
	TAAGTATATAATATTTATTTGTATGTGTACTTATATTTGTTTTAGAGCTAGAA

	MnmAKD.gRNA.R
	TTCTAGCTCTAAAACAAATATAAGTACACATACAAATAAATATTATATACTTA

	Primers for confirmation of mnmA-flag genotype

	MnmAKD.5F
	TTCATGTTTATAATAATATTCAAGAGAGTGG

	MnmAKD.3R
	TGATATGAACATATATAAAGGAGTTTGTAC

	NewApt.5R
	CTCGCTATCAAGGAATCGAGTCC

	HSP86KD.5F
	GGAATACTAAATATATATCCAATGGCC

	Primers for confirmation of gene knock-in

	attB.Int.F
	GCAGTGTGGAATTCCCTGCA

	attB.Int.R
	TTAAGTGTAGTTAATTCATCAAATAGCATGC

	P230p.out.HA.F
	GGTTGTGATTTTTCAGGTGATTCC

	P230p.out.HA.R
	GAAAATTGTAGGGGCAGCTAAATCCGAC​

	Primers for plasmid sequencing

	pRS.R
	TACAAAATGCTTAAGCGCAGCGGCC

	pRS.F
	CATATTTATTAAATCTAGAATTCGACAGACGCCG

	MnmA.seqF
	GCTGCGCGGCATTGATG

	MnmA.seqR
	CGCCGATCGGGAACATGAC

	Primers for P. falciparum SufS PCR amplification for sequencing

	SufS.SeqF1
	ctATGTTAAGAGGCCCTAGATG

	SufS.SeqR3
	CGAGTTTTCCTTTTTATAAAACTCACTCA

	SufS.SeqF3
	TGAGTGAGTTTTATAAAAAGGAAAACTCG

	SufS.SeqR4
	CCAGGAATATTTTGTGTTCCTGTTTC

	SufS.SeqF2
	TCATTCAAATATTATTCCCTGGCAAG

	SufS.SeqR2
	tTCATTTTTCATTTTTCATTTCATTTAACAT

	Primers for P. falciparum SufS amplicon sequencing

	SufS.SeqF1
	ctATGTTAAGAGGCCCTAGATG

	SufS.SeqR1
	CCAATAACATTAGATGCATGACATATAG

	SufS.SeqF2
	TCATTCAAATATTATTCCCTGGCAAG

	SufS.SeqR2
	tTCATTTTTCATTTTTCATTTCATTTAACAT

	SufS.SeqF3
	TGAGTGAGTTTTATAAAAAGGAAAACTCG

	SufS.SeqR3
	CGAGTTTTCCTTTTTATAAAACTCACTCA

	SufS.SeqF4
	GAAACAGGAACACAAAATATTCCTGG

	SufS.SeqR4
	CCAGGAATATTTTGTGTTCCTGTTTC
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