Table S1 Primers used in this study
	Primer
	Sequence (5'to 3')

	For plasmid construction

	Hsp90P_F
	GATAAGCTTGATATCCTTGGGCATCAACTGAGTTA

	Hsp90P_R
	GCTTGGCCATTATGGCTTCCTGACCCTGAAG

	Hsp90T_F
	AGGACTGAGCAACTAGCATTAGAAAGGTGCCA

	Hsp90T_R
	GGGCTGCAGGAATTCGGTTGCTGTGCTGCCTTACTTGCT

	Hsp_ble_F
	AGCCATAATGGCCAAGCTGACCAGCGCC

	Hsp_ble_R
	TGCTAGTTGCTCAGTCCTGCTCCTCGGCCACGAAG

	RBCS4P_F
	TAGTGCTGCCGGAGCTTGCAACT

	RBCS4P_R
	GGTCAGCTTGGCCATAGTACCGATCGGAAGGTGCTAAG

	RBCS4T_F
	GAGGAGCAGGACTGAGCAGCATGACATGGCGGCCGCT

	RBCS4T_R
	CTATGATCCCCCGTGCAGAC

	AATP1P_F
	TAGCGGTCTCAGTGGTGGTA

	AATP1P_R
	GTCAGCTTGGCCATGATTCCTAGCCTGAAGGGTTAC

	AATP1T_F
	GAGGAGCAGGACTGAGCAGCCCGGCAGAGCGCTTGAC

	AATP1T_R
	GATAGGTTGTTGTTGGCGGC

	ble_F
	ATGGCCAAGCTGACCAGCGCCGT

	ble_R
	TCAGTCCTGCTCCTCGGCCACGA

	For the analysis of CRISPR/Cas9 target sites

	CDMT1_F
	AGTCCTGGCCTCTGCATCTA

	CDMT1_R
	CGTAGGGCTTGAAGGTGACA

	DMAN1_F
	GGAACCTGTTGAACGAGCCT

	DMAN1_R
	TCAGTTTCGCGGATGTTCGA

	DMAN1_R2
	AAGCCAAACCCTCTCAGACG

	AATPL1_F
	GCTTTGGCCTGCTCTATCCCTCTC

	AATPL1_R
	ACACACGAACCACCACCCTCTCTC





Table S2 crRNA sequences 
	Gene
	Target
	crRNA sequence (5'to 3')
	GC %
	Tm °C
	Hit-12mer +PAM

	PkDMAN1
	1
	AGUGGUGACCGACUGGUACCUGG
	60
	77.7
	2

	
	2
	CCACAUGAUCACCACCGGAGAGG
	60
	75.5
	1

	
	3
	AACGACAGCCUCAGCAACGGUGG
	60
	77.2
	1

	PkAATPL1
	1
	GGCCUUGCACCUCAAUGGGAUGG
	60
	78.5
	1

	
	2
	CAACGAGACGACGUCCAUCGAGG
	60
	73.1
	1

	
	3
	AACGUGGCUCAGACGAUGGCAGG
	60
	77.4
	1

	PkCDMT1
	1
	CCACCAAGACCAAGACUGACGCC
	60
	75.9
	1

	
	2
	CCUACCUUCGCCACCGAGAUGUC
	60
	76.8
	1

	
	3
	CACCGAGAUUGGCCAUGCCCGGG
	65
	79.5
	1


Hit-12 mer +PAM: Potential off-target sites for each of the designed crRNAs were searched in the genome of strain NIES-2152 for 12-bp-long sequences adjacent to the PAM sequence that perfectly matches with the 3’-end 12mer sequence of the designed crRNAs. The number of potential target sites identified by the CRISPRdirect software is indicated.



Table S3 Predicted subcellular location of three AATPs of NIES-2152
	Gene
	Predicted localization
	Signal
	Cytoplasm
	Nucleus
	Extracellular
	Cell membrane
	Mitochondrion
	Plastid
	Endoplasmic reticulum
	Lysosome/Vacuole
	Golgi apparatus
	Peroxisome

	PkAATP1
	Plastid
	Chloroplast transit peptide
	0.1585
	0.1251
	0.0404
	0.0931
	0.0763
	0.9049
	0.0897
	0.0797
	0.0813
	0.0214

	PkAATPL2
	Plastid
	Not detected
	0.1378
	0.0874
	0.0437
	0.0843
	0.1449
	0.7205
	0.1429
	0.0611
	0.1413
	0.0101

	PkAATPL1
	Plastid
	Chloroplast transit peptide
	0.1425
	0.079
	0.0624
	0.1354
	0.1584
	0.9251
	0.0715
	0.0783
	0.0853
	0.0128

	Threshold
	
	
	0.4761
	0.5014
	0.6173
	0.5646
	0.622
	0.6395
	0.609
	0.5848
	0.6494
	0.7364


AATP:  ATP/ADP transporter
Green cell color indicates that the value of the cell is above the threshold.

Table S4 Statistical significance of the difference in growth- and lipid yields between the wild-type strain and other strains or between strain PK4 and other strains grown under continuous light conditions
	
	day
	Volumetric growth yield
	Lipid content
	Volumetric lipid yield

	
	
	WT
	PK4
	CR12
	CR97
	WT
	PK4
	CR12
	CR97
	WT
	PK4
	CR12
	CR97

	vs WT
	4
	
	−
	
	
	
	
	+
	+
	
	−
	
	

	
	7
	
	− −
	
	
	
	
	+
	+
	
	
	+
	

	
	11
	
	− −
	
	
	
	
	+
	+
	
	−
	
	

	
	14
	
	− −
	
	
	
	++
	+
	+
	
	−
	
	

	vs PK4
	4
	+
	
	+
	+
	
	
	+
	+
	+
	
	+
	+

	
	7
	++
	
	++
	++
	
	
	
	
	
	
	+
	+

	
	11
	++
	
	++
	++
	
	
	
	
	+
	
	+
	+

	
	14
	++
	
	++
	++
	− −
	
	
	
	+
	
	+
	


Strains PK4, CR12 and CR97 are defective in AATPL1.
+, −: P-value between 0.01 and 0.05; ++, − −: P < 0.01.
+ and – symbols indicate significantly higher and lower value than the control.



Table S5 Statistical significance of the difference in growth- and lipid yields between wild-type and other strains or between strain PK4 and other strains grown under the L/D 10:14 cycle
	
	day
	Volumetric growth yield
	Lipid content
	Volumetric lipid yield

	
	
	WT
	PK4
	CR12
	CR97
	WT
	PK4
	CR12
	CR97
	WT
	PK4
	CR12
	CR97

	vs WT
	4
	
	− −
	
	
	
	++
	
	
	
	−
	
	−

	
	7
	
	− −
	
	
	
	
	+
	+
	
	−
	
	

	
	11
	
	− 
	
	
	
	+
	+
	++
	
	
	+
	+

	
	14
	
	− 
	
	
	
	++
	+
	++
	
	
	+
	++

	vs PK4
	4
	++
	
	++
	++
	− −
	
	++
	++
	
	
	
	

	
	7
	++
	
	++
	++
	
	
	
	+
	
	
	
	

	
	11
	+
	
	+
	+
	−
	
	
	
	
	
	
	+

	
	14
	+
	
	+
	+
	− −
	
	
	
	
	
	
	+


Strains PK4, CR12 and CR97 are defective in AATPL1
+, −: P-value between 0.01 and 0.05; ++, − −: P < 0.01.
+ and – symbols indicate significantly higher and lower value than the control.



Table S6 Statistical significance of the difference in growth- and lipid yields between wild-type and other strains or between strain PK4 and other strains grown under the L/D 16:8 cycle
	
	day
	Volumetric growth yield
	Lipid content
	Volumetric lipid yield

	
	
	WT
	PK4
	CR12
	CR97
	WT
	PK4
	CR12
	CR97
	WT
	PK4
	CR12
	CR97

	vs WT
	4
	
	− −
	
	
	
	
	
	
	
	
	
	

	
	7
	
	− −
	
	
	
	
	++
	+
	
	
	++
	+

	
	11
	
	
	
	+
	
	+
	++
	+
	
	
	+
	+

	
	14
	
	
	
	++
	
	
	++
	++
	
	
	+
	++

	vs PK4
	4
	++
	
	++
	++
	
	
	
	
	
	
	+
	

	
	7
	++
	
	++
	++
	
	
	
	
	
	
	+
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	+
	
	
	
	
	
	
	
	

	
	14
	
	
	+
	++
	
	
	
	
	
	
	+
	+


Strains PK4, CR12 and CR97 are defective in AATPL1.
+, −: P-value between 0.01 and 0.05; ++, − −: P < 0.01.
+ and – symbols indicate significantly higher and lower value than the control.



Table S7 Statistical significance of the difference in growth- and lipid yields between wild-type and other strains or between strain PK4 and other strains grown under the L/D 12:12 cycle
	
	day
	Volumetric growth yield
	Lipid content
	Volumetric lipid yield

	
	
	WT
	PK4
	CR12
	CR97
	WT
	PK4
	CR12
	CR97
	WT
	PK4
	CR12
	CR97

	vs WT
	4
	
	− −
	
	
	
	
	
	
	
	
	
	

	
	7
	
	−
	
	
	
	
	
	++
	
	
	
	+

	
	11
	
	
	
	
	
	++
	+
	++
	
	+
	+
	++

	
	14
	
	
	
	
	
	++
	++
	++
	
	+
	+
	+

	vs PK4
	4
	++
	
	+
	++
	
	
	
	
	
	
	
	

	
	7
	+
	
	++
	+
	
	
	
	++
	
	
	
	+

	
	11
	
	
	
	
	− −
	
	
	
	−
	
	
	

	
	14
	
	
	+
	+
	− −
	
	
	
	−
	
	
	


Strains PK4, CR12 and CR97 are defective in AATPL1.
[bookmark: _GoBack]+, −: P-value between 0.01 and 0.05; ++, − −: P < 0.01.
+ and – symbols indicate significantly higher and lower value than the control.





Table S8 Proteins in the UniProt database showing the highest similarity to PkAATPL1
	Gene accession number
	Annotation
	Scientific name
	Amino acid residues
	Identities (%)
	E value

	A0A2P6TK93
	Eukaryotic translation initiation factor 3 subunit F 
	Chlorella sorokiniana
	1046
	56.4
	0

	E1ZGB2
	ATP/ADP carrier protein 
	Chlorella variabilis
	632
	61.5
	0

	A0A2P6VP38
	Eukaryotic translation initiation factor 3 subunit F 
	Micractinium conductrix
	953
	57.2
	0

	A0A835XIY7
	ATP/ADP carrier protein 
	Edaphochlamys debaryana
	926
	40.3
	3.2E-171

	A0A835SQB1
	ATP/ADP carrier protein 
	Chlamydomonas schloesseri
	948
	38.7
	1.1E-163

	A0A8J4DD75
	ATP/ADP carrier protein 
	Volvox reticuliferus
	858
	38.2
	2.8E-163

	A0A150GGQ5
	ATP/ADP carrier protein 
	Gonium pectorale
	708
	40.3
	2.2E-162

	A0A8J4DAB4
	ATP/ADP carrier protein
	Volvox reticuliferus
	748
	39.6
	2.5E-159

	A0A0D2NJ42
	ATP/ADP carrier protein
	Monoraphidium neglectum
	733
	39.8
	2.3E-155

	A0A250WZE0
	ATP/ADP carrier protein 
	Chlamydomonas eustigma
	765
	42.4
	1.0E-152

	A0A250WVW6
	ATP/ADP carrier protein
	Chlamydomonas eustigma
	746
	41.3
	1.6E-152

	A0A8S1ISH9
	ATP/ADP carrier protein
	Ostreobium quekettii
	603
	42.4
	2.2E-146

	A0A2V0PIV3
	ATP/ADP carrier protein
	Raphidocelis subcapitata
	829
	39.1
	1.5E-145

	A0A8T2VY56
	ATP/ADP carrier protein
	Chlorella desiccata (nom. nud.)
	731
	57
	5.9E-110

	A0A2V0PIX0
	ATP/ADP carrier protein
	Raphidocelis subcapitata
	624
	35.9
	1.6E-99

	I0Z9Q6
	ATP/ADP carrier protein (Fragment) 
	Coccomyxa subellipsoidea (strain C-169)
	488
	57.1
	3.2E-86

	A0A835SA36
	ATP/ADP carrier protein
	Chlamydomonas incerta
	808
	50.8
	3.4E-82

	A0A2K3CNR3
	ATP/ADP carrier protein
	Chlamydomonas reinhardtii
	848
	50.2
	6.5E-80

	A0A087SDE4
	ATP/ADP carrier protein
	Auxenochlorella protothecoides
	394
	65.6
	1.30E-79

	A0A383VFD4
	ATP/ADP carrier protein
	Tetradesmus obliquus
	860
	42.9
	1.40E-78

	A0A8S4GJZ1
	ATP/ADP carrier protein
	Pedinophyceae sp. YPF-701
	534
	52.2
	1.30E-75







Table S9 ATTPs in green algae used for molecular phylogenetic analysis
	Proteome accession number
	Scientific name
	Gene accession number
	Amino acid residues
	Position in phylogenetic tree

	UP000028924
	Auxenochlorella protothecoides strain 0710
	A0A087SRQ1
	592
	26

	
	
	A0A087SK32
	568
	12

	
	
	A0A087SDE4
	394
	21

	UP000006906
	Chlamydomonas reinhardtii strain CC-503
	A8JID6
	577
	30

	
	
	A0A2K3D0D7
	608
	24

	
	
	A0A2K3CNR3
	848
	16

	UP000239899
	Chlorella sorokiniana strain UTEX 1602
	A0A2P6U3X0
	587
	27

	
	
	A0A2P6TWC2
	653
	15

	
	
	A0A2P6TWC7
	666
	14

	UP000008141
	Chlorella variabilis strain NC64A
	E1ZPP6
	589
	28

	
	
	E1ZGB2
	632
	22

	
	
	E1Z4I7
	804
	Note 1

	UP000007264
	Coccomyxa subellipsoidea strain C-169
	I0YKL5
	559
	25

	
	
	I0Z9Q6
	488
	20

	
	
	I0YXZ5
	389
	11

	UP000239649
	Micractinium conductrix strain SAG 241.80
	A0A2P6V910
	587
	29

	
	
	A0A2P6UZV1
	668
	13

	
	
	A0A2P6VP38
	953
	23

	UP000054498
	Monoraphidium neglectum strain SAG 48.87
	A0A0D2KRU0
	485
	31

	
	
	A0A0D2L8U2
	483
	6

	
	
	A0A0D2LAM3
	623
	5

	
	
	A0A0D2NJ42
	733
	18

	
	
	A0A0D2MRQ2
	513
	19

	
	
	A0A0D2NFA4
	278
	Note 2

	
	
	A0A0D2MTH2
	157
	Note 2

	UP000588193
	Scenedesmus sp. strain NREL 46B-D3
	A0A7J7PWG6
	557
	32

	
	
	A0A7J7QJC8
	694
	7

	
	
	A0A7J7Q1S0
	405
	Note 2

	
	
	A0A7J7PYA5
	365
	3

	UP000256970
	Tetradesmus obliquus
	A0A383VEW1
	815
	8

	
	
	A0A383VG58
	836
	10

	
	
	A0A383VFL7
	855
	9

	
	
	A0A383WNC7
	650
	4

	
	
	A0A383VFD4
	860
	17

	
	
	A0A383WEK6
	903
	2

	
	
	A0A383W8Z3
	788
	1


Note 1: The N-terminal region has a plastidic ATP/ADP transporter motif (residues 89-426), while the C-terminal region has a glutathione S-transferase motif (residus 563-757).
Note 2:	Truncated protein.
