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Figure 1S. Schematic diagram of CpFTSY gene and position of sgRNA complementary sequences (T1 and T2) in exon 4 and 6, respectively. T1 sequence: CGCACTGCTCTGAAGATCG + (PAM sequence) TGG (in Exon 4); T2 sequence: ATCGCGTACAAGTACGGCA + (PAM sequence) AGG (in Exon 6).
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Figure 2S. Schematic diagram showing the position of primers (C5_fw; CP_fw; CP_fw2; CP_rv; C3_rv; C3_rv2) on CpFTSY gene coding sequence, used for PCR amplification of target sequences. Sequences of the oligonucleotides used are shown in Table 1S.
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Figure 3S. PCR amplification of CpFTSY gene and CAO genes from CW15 wild-type strain and transformants obtained from +/- P transformation. PCR analysis was carried out by amplifying CpFTSY and CAO targets, from CW15 wild-type strain and transformants from different transformation approaches (1, 15, 21, 23, 61, 103, 108, 111, 4E, 5B and 5C). Amplifications were performed for locus CpFTSY with (A) CP_fw2 and CP_rv primers, and (B) C5_fw and C3_rv2 primers. (C) PCR analysis for locus CAO was performed with Cao_fw and Cao_rv primers. In each panel, the expected band size is reported. Sequences of the oligonucleotides used are shown in Table 2S.
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Figure 4S. Sequencing data output collected for CpFTSY modification in T1 and T2 locus. Genomic sequence of CpFTSY target regions T1 and T2, from WT (CW15) and 17 pale-green lines, obtained upon transformation under optimal P supply. T1 and T2 native sequences (5’-3’) amplified from CW15 are highlighted in blue, Cas9 specific PAM motif in yellow, and nucleotide substitution in green. Missing nucleotides are indicated as “-”.
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Figure 5S. Growth curves of C. r. CW15 in either TAP or TA (medium devoid of phosphate). The number of cells grown under continuous light (100 μmol photons m−2 s−1) for 4 days (78h) was determined using a cell counter (Countess II FL cell counter, Life Technologies).  Data are expressed as mean ± SD, n=3. The initial inoculum was ~5 · 105 cells/ml. Lower part: pictures of the flasks, showing growth stage on TAP (right side) or TP (left side) at t0 and after one and four days from initial inoculum.
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Figure 6S. Sequencing data output collected for CpFTSY modification in T1 and T2 locus from transformation under P starvation. Genomic sequence of CpFTSY target regions T1 and T2, from WT (CW15) and 22 pale-green lines, obtained upon transformation under P starvation. T1 and T2 native sequences (5’-3’) amplified from CW15 are highlighted in blue, Cas9 specific PAM motif in yellow, and nucleotide substitution in green. Missing nucleotides are indicated as “-”.
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Figure 7S. Schematic diagram showing the position of primers (PS_T1_fw; PS_T1_rv; PS_T2_fw; PS_T2_rv) on PSR1 gene coding sequence, used for PCR amplification of target sequences. Sequences of the oligonucleotides used are shown in Table 1S.
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Figure 8S. Schematic diagram of PSR1 gene and position of sgRNA complementary sequences (T1 and T2) in exon 1 and 3, respectively. T1 sequence: CCCAGCGCGCCTCCACCGA + (PAM sequence) CGG (in Exon 1); T2 sequence: GGCCGGCGGGGCGGCGCACT + (PAM sequence) TGG (in Exon 3).
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Figure 9S. PCR amplification of CpFTSY, psr1 and cao genes from CW15 wild-type strain and transformants obtained from co-targeting transformation. PCR analysis was conducted by amplifying CpFTSY, PSR1 and CAO targets, from CW15 wild type strain and transformants from different transformation approaches (A1, A2, A3, A4, A4 and A6). Amplifications were performed for locus CpFTSY with (A) CP_fw2 and CP_rv primers, for locus PSR1 with (B) PS_T1_fw and PS_T2_rv primers, and for locus CAO with (C) with Cao_fw and Cao_rv primers. In each panel, the expected band size is reported. Sequences of the oligonucleotides used are shown in Table 2S.
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Figure 10S. Sequencing data output collected for PSR1 modification in T1 and T2 locus and relative cpftsy knock-out confirmation. Genomic sequence of PSR1 target regions T1 and T2, and CpFTSY target region T1 from WT (CW15) and two pale-green lines (A1 and A6). T1 and T2 native sequences (5’-3’) amplified from CW15 are highlighted in blue, Cas9 specific PAM motif in yellow, and nucleotide substitution in green. Missing nucleotides are indicated as “-”.
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Table 1S. Sequences of oligonucleotides used for sgRNA production (5‘ -> 3‘).
	Name
	Oligo sequence

	sg_CP_fw1
	CGATCTTCAGAGCAGTGCGGGTTTTAGAGCTAGAAATAGCAAG

	T7_CP_fw1
	TAATACGACTCACTATAGCGATCTTCAGAGCAGTGCG

	sg_CP_fw2
	GATCGCGTACAAGTACGGCAGTTTTAGAGCTAGAAATAGCAAG

	T7_CP_fw2
	TAATACGACTCACTATAGGATCGCGTACAAGTACGGCA

	Cas9_rv
	AAAAAAAGCACCGACTCGGTGCCAC

	sg_Psr1_fw1
	CCCAGCGCGCCTCCACCGACGTTTTAGAGCTAGAAATAGCA

	T7_Psr1_fw1
	TAATACGACTCACTATAGGGCCCAGCGCGCCTCCACCGAC

	sg_Psr1_fw2
	GGCCGGCGGGGCGGCGCACTGTTTTAGAGCTAGAAATAGCA

	T7_Psr1_fw2
	TAATACGACTCACTATAGGGGGCCGGCGGGGCGGCGCACT 

























Table 2S.  Sequences of oligonucleotides used for PCR gene-amplification (5‘ -> 3‘)
	Name
	Oligo sequence
	Name
	Oligo sequence

	CP_fw
	GTCACCTCGAATCACACAC
	3F_fw
	TATAGCTAGCACCGCATCCGCGAGGG

	CP_fw2 
	GAAGGAGTGAGATGACTTGGAC
	3F_rv
	CGTCTAGAGTGGTAGTTGGTGTACG

	CP_rv
	CTCCTCCACCTCTTCTGCTC
	Cao_fw
	TGTTACCGCATAGAGCAGCC

	C5_fw
	TGGAGATCCAGGTCGGTTGC
	Cao_rv
	CGCTACTCACCGCTGAGAAC

	C5_fw2
	TTGTAAAGTGAGGTCCAGAGGAGC
	PS_T1_fw
	GGGTGGATATGGTCTCACGCAGC

	C3_rv
	CCAGGTTCTGTTGGTTGGC
	PS_T1_rv
	CGTAGATGATCGTGGCTCGCAAC

	C3_rv2
	TGCCGTGTCTACCAGAATGAGGTC
	PS_T2_fw
	AGCATGCAGCAGCTTCAGGC

	5F_fw
	GCGAATTCCGCTTGAGGAACACATAC
	PS_T2_rv
	CAGTGTAAGCGTGGACGAGGGTC

	5F_rv
	GCTCTAGATTAGCCGAAGTCGGCGGACTG
	
	

























Table 3S. Raw data collected upon 6 individual transformations (R1-R6), and selection under phosphate supplementation (+P) or starvation (-P). The data collected has been summarized as follows: (1st column) the growth conditions, either under optimal phosphate supplementation (+P) or phosphate starvation (-P) and the list of experimental units (R1-R6); (2nd column) the transformation target to knock-out (CpFTSY); (3rd, 4th and 5th column) the number of CFU (N CFU), of viable cells (N viable cells), of pale-green colonies (N pale-green colonies); (6th column) the GE frequency (%F GE), namely N pale-green colonies over N CFU; (7th column) the N of pale-green colonies normalized to D; (8th column) the genome editing efficiency (Y GE) calculated by the total number of edited colonies (7th column) and considering the whole cell population which underwent electroporation (106 cells); (9th column) the enhancement in GE efficiency with respect to that reported in [13] with antibiotic selection. For each column, mean ± SD are reported. Each experiment was performed with 6 biological replicates (n=6, R1-R6), 10 plates were used in each replicate. Statistical analysis (Student’s t test) was carried out by comparing data from transformation under optimal phosphate supplementation (+P) vs. phosphate starvation (–P) (p*) or transformation through DNA insertion and antibiotic selection (p**) [13]. 



  









Table 4S. Raw data collected upon 6 individual transformations (R1-R6) for co-targeting CpFTSY and PSR1. The data collected has been summarized as follows: (1st column) the list of experimental units (R1-R6); (2nd column) the transformation targets to knock-out (CpFTSY and PSR1); (3rd and 4th column) the number of CFU (N CFU) and of viable cells (N viable cells); (5th and 6th columns) the number of pale-green/CpFTSY edited colonies (N pale-green colonies) and the number of PSR1 (N PSR1 edited colonies) edited colonies; (7th  and 8th columns) the GE frequency (%F GE) of CpFTSY or PSR1 loci, namely N edited colonies over N CFU ; (9th and 10th columns) the number of pale-green colonies or co-edited colonies, normalized to D; (11th and 12th columns) the genome editing efficiency (Y GE) calculated by the total number of edited colonies (9th and 10th columns) and considering the whole cell population which underwent electroporation (106 cells). For each column, values of mean ± SD are reported. Each experiment was performed with 6 biological replicates (n=6, R1-R6), 10 plates were used in each replicate. Statistical analysis (Student’s t test) was carried out by comparing data from transformation under optimal phosphate supplementation (+P) vs. phosphate starvation (–P) transformations (p*) or transformation through DNA insertion and antibiotic selection (p**) [13].
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Microsoft_Excel_Worksheet.xlsx
Raw Data_+P







						Experiment +P​		Target ​		N CFU		N viable cells		N pale green colonies				%F GE		N pale-green colonies · D		Y GE		Ratio GE effieciencies

						 (n=6) ​

						R1​		CpFTSY ​		416		8,90 · 104		3				0.72		642		6,42 · 10-4		214

						R2​		CpFTSY ​		435		9,31 · 104		4				0.92		856		8,56 · 10-4		285

						R3​		CpFTSY ​		538		1,15 · 105		2				0.37		428		4,28 · 10-4		143

						R4​		CpFTSY ​		475		1,02 · 105		2				0.42		428		4,28 · 10-4		143

						R5​		CpFTSY ​		562		1,20 · 105		3				0.53		642		6,42 · 10-4		214

						R6​		CpFTSY ​		420		8,99 · 104		3				0.71		642		6,42 · 10-4		214

						Sum		​		2846		6,09 · 105		17		Mean		0.61		606		6,06 · 10-4		202

						Mean				474		1,02 · 105		2.83		SD		0.21		161		1,61 · 10-4		54

						SD				63		0,13 · 105		0.75		t-test				p** < 0.0001		p** < 0.0001		p** < 0.0001



						Experiment -P​		Target ​		N CFU		N viable cells		N pale green colonies				%F GE		N pale-green colonies · D		Y GE		Ratio GE effieciencies

						 (n=6) ​

						R1​		CpFTSY ​		504		8,82 · 104		3				0.60		525		5,25 · 10-4		175

						R2​		CpFTSY ​		486		8,51 · 104		5				1.03		875		8,75 · 10-4		292

						R3​		CpFTSY ​		614		1,07 · 105		3				0.49		525		5,25 · 10-4		175

						R4​		CpFTSY ​		516		9,03 · 104		6				1.16		1050		1,05 · 10-3		350

						R5​		CpFTSY ​		578		1,01 · 105		5				0.87		875		8,75 · 10-4		292

						R6​		CpFTSY ​		464		8,12 · 104		6				1.29		1050		1,05 · 10-3		350

						Sum		​		3162		5,53 · 105		28		Mean		0.91		817		8,17 · 10-4		272

						Mean				527		9,22 · 104		4.67		SD		0.32		239		2,39 · 10-4		80

						SD				57		1,01 · 104		1.37		t-test				p* = 0,1042		p* = 0,1042		p** < 0.0001

																				p** < 0.0001		p** < 0.0001

















Raw Data -P





						Experiment 		Target ​		N CFU		N viable cells		N pale-green colonies		N pale-green & no-halo colonies				%F GE CpFTSY		%F GE PSR1		N pale-green · D		N co-edited · D		Y GE CpFTSY		Y GE CpFTSY & PSR1 

						Co-targeting (n=6) ​

						R1​		CpFTSY + PSR1		457		9,78 · 104		2		0				0.44		0.00		428		95		4,28 · 10-4		9,51 · 10-5				142.67		31.7

						R2​		CpFTSY + PSR1		426		9,12 · 104		1		1				0.23		0.23		214		48		2,14 · 10-4		4,76 · 10-5				71.3		15.86

						R3​		CpFTSY + PSR1		494		1,06 · 105		2		0				0.40		0.00		428		95		4,28 · 10-4		9,51 · 10-5				142.67		31.7

						R4​		CpFTSY + PSR1		574		1,23 · 105		2		0				0.35		0.00		428		95		4,28 · 10-4		9,51 · 10-5				142.67		31.7

						R5​		CpFTSY + PSR1		514		1,10 · 105		1		1				0.19		0.19		214		48		2,14 · 10-4		4,76 · 10-5				71.3		15.86

						R6​		CpFTSY + PSR1		486		1,04 · 105		1		0				0.21		0.00		214		48		2,14 · 10-4		4,76 · 10-5				71.3		15.86

						Sum		​		2951		6,23 · 105		9		2		Mean		0.30		0.22		321		71		3,21 · 10-4		7,13 · 10-5				106.985		23.78

						Mean		​		492		1,05 · 105		1.50		0.33		SD		0.11		0.11		117		26		1,17 · 10-4		2,60 · 10-5				39.0909589291		8.6759253109

						SD		​		51		0,11 · 105		0.55		0.52		t-test (+P / -P)						p** < 0.0001				p** < 0.0001
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Summary Table





				Experiment​		Target ​		N CFU		N viable cells		N pale-green colonies		FGE %		Precise-edited		T1		T2		T1 + T2		N pale-green x D		Y GE		Ratio GE (effieciency)		± ​		⇄

				 (n=6) ​				Mean								colones		CpFTSY		CpFTSY		CpFTSY								nt		nt

				(+) P		CpFTSY ​		474 ± 63		1,02 · 105  ± 1,34 · 104 		2,83 ± 0,75		0,61 ± 0,21		17/17		11/17		6/17		1/17		606 ± 161		6,06 · 10-4 ± 1,61 · 10-4 		202 ± 53		76%		24%

				(-) P		CpFTSY		527 ± 57		9,22 · 104  ± 1,01 · 104 		4,67 ± 1,36		0,91 ± 0,32		22/28		14/22		8/22		2/22		817 ± 239		8,17 · 10-4 ± 2,39 · 10-4 		272 ± 80		82%		18%

				T-test																				p** < 0.0001

																								p* = 0,1042

				Experiment​		Target ​		N CFU		N viable cells		N pale-green colonies		FGE %		Precise-edited		T1		T2		T1 + T2		N pale-green x D		Y GE		Ratio GE (effieciency)		± ​		⇄

				 (n=6) ​				Mean								colones		CpFTSY		CpFTSY		CpFTSY								nt		nt

				Co-editing		CpFTSY PSR1		492 ± 51		1,05 · 105  ± 1,08 · 104 		1,50 ± 0,55		0,30 ± 0,11		9/9		7/9		2/9		0/9		321 ± 117		 3,21 · 10-4 ± 1,17 · 10-4 		107 ± 39		100%		0%

				T-test																				p** < 0.0001

														Fco-edit GE %		Precise co-edited		T1		T2		T1 + T2		N pale-green x D		Y co-edit GE		Ratio GE (effieciency)		± ​		⇄

																colonies		PSR1		PSR1		PSR1								nt		nt

														0,22 ± 51,63		2/9		1/9		1/9		0/9		 71 ± 26		 7,13 · 10-5 ± 2,60 · 10-5 		24 ± 9		100%		0%

				p* = p-value calculated comparing data from +P with -P transformantions (R1 to R6)																				p** < 0.0001

				p** = p-value calculated comparing data of transformation with antibiotic gene integration (Angstenberger et al. 2020) and without antibiotic 













11

12

13

14

15



Growth in Phosphate Starvation

		CW15 growth on TAP and TA in Synchronization 

								DAY 0 (n cell. x 106)

								h 13:30

								Inoculum

				TAP				0.5



								TAP (n cell. x 106)

						Day 0		DAY 1 						DAY 2 						DAY 3						DAY 4

				time (h)		0		12		15		18		24		27		30		48		51		54		72		75		78

				R1		0.5		2.09		2.08		2.23		11.6		11.2		10.8		30.15		30.1		30.15		64.5		64.35		64.4

								2.17		2.18		2.43		11.2		11		10.5		31.05		30.2		30.5		63.9		64.4		64.2

				R2		0.5		2.07		2.45		2.41		10.5		11.1		11.04		30.7		30		31		64.1		64.2		64.3

								2.06		2.1		2.1		10.4		10.5		11.01		31.25		31.1		31.3		64.2		64.1		64.3

				R3		0.5		2.11		2.46		2.35		11.9		10.8		10.9		30.9		31.2		31.1		64.15		64.2		64.15

								2.14		2.2		2.21		10.9		10.7		10.5		31		31.01		31		64		64		64.2

				M 		0.5		2.1066666667		2.245		2.2883333333		11.0833333333		10.8833333333		10.7916666667		30.8416666667		30.6016666667		30.8416666667		64.1416666667		64.2083333333		64.2583333333

				DS 		0		0.04226898		0.1689674525		0.1293702696		0.5980523946		0.2639444386		0.2413641785		0.3839487813		0.5564320863		0.4294376167		0.2059530691		0.1497219645		0.091742393





								DAY 0 (n cell. x 106)

								h 13:30

								Inoculum

				TA				0.5



								TA (n cell. x 106)

						Day 0		DAY 1 						DAY 2 						DAY 3						DAY 4

				time (h)		0		12		15		18		24		27		30		48		51		54		72		75		78

				R1		0.5		1.2		1.71		1.67		2.14		2.11		2.1		3.1		3.2		3.13		3.14		3.11		3.1

								1.6		1.67		1.59		2.07		2.06		2.11		3.05		3.14		3.1		3.07		3.06		3.11

				R2		0.5		1.3		1.6		1.58		2.03		2		2.05		2.95		3.03		3		3.03		3		3.05

								1.2		1.53		1.7		2.2		2.23		2.18		2.98		2.95		3.01		3.2		3.23		3.18

				R3		0.5		1.4		1.43		1.5		2		2.14		2.1		3.11		2.89		2.95		3		3.14		3.1

								1.45		1.46		1.7		2.05		2.08		2.04		3.09		3.01		2.93		3.05		3.08		3.04

				M 		0.5		1.3583333333		1.5666666667		1.6233333333		2.0816666667		2.1033333333		2.0966666667		3.0466666667		3.0366666667		3.02		3.0816666667		3.1033333333		3.0966666667

				DS 		0		0.1562583331		0.1129011367		0.0801664934		0.0746770826		0.0781451641		0.0500666223		0.0671317113		0.1158734942		0.08		0.0746770826		0.0781451641		0.0500666223

						Day 0		DAY 1 						DAY 2 						DAY 3						DAY 4

						0		12		15		18		24		27		30		48		51		54		72		75		78

				CW15 in TAP		0.5		2.1066666667		2.245		2.2883333333		11.0833333333		10.8833333333		10.7916666667		30.8416666667		30.6016666667		30.8416666667		64.1416666667		64.2083333333		64.2583333333

				CW15 in TA		0.5		1.3583333333		1.5666666667		1.6233333333		2.0816666667		2.1033333333		2.0966666667		3.0466666667		3.0366666667		3.02		3.0816666667		3.1033333333		3.0966666667





Summary vsLD







						Experiment 		Target		N CFU		N viable cells		N pale-green colonies		%F GE CpFTSY		Precise edited colonies		T1 CpFTSY		T2 CpFTSY		T1 + T2 CpFTSY		N pale-green colonies · D		Y GE		Ratio              GE efficiencies		±        nt		⇄        nt





						 +P		CpFTSY ​		474 ± 63		1.02 ± 0.13 (· 105) 		2.83 ± 0.75		0.61 ± 0.21		17/17		11/17		6/17		1/17		606 ± 161		6.06 ± 1.61            (· 10-4) §,#		202 ± 53		76%		24%

						 -P		CpFTSY		527 ± 57		9.22  ± 1.01 (· 104) 		4.67 ± 1.36		0.91 ± 0.32		22/28		14/22		8/22		2/22		817 ± 239		8.17 ± 2.39            (· 10-4) §,#		272 ± 80		82%		18%





						Experiment 		Targets		N CFU		N viable cells		N pale-green colonies		%F GE CpFTSY		Precise edited colonies		T1 CpFTSY		T2 CpFTSY		T1 + T2 CpFTSY		N pale-green colonies · D		Y GE		Ratio               GE efficiencies		±        nt		⇄        nt





						Co-editing		CpFTSY PSR1		492 ± 51		1.05 ± 0.11  (· 105) 		1.50 ± 0.55		0.30 ± 0.11		9/9		7/9		2/9		0/9		321 ± 117		 3.21 ± 1.17            (· 10-4) #		107 ± 39		100%		0%





																%F GE CpFTSY & PSR1		Precise co-edited colonies		T1      PSR1		T2 PSR1		T1 + T2 PSR1		N pale-green &                             no-halo colonies · D		Y GE (co-edit)		Ratio               GE efficiencies		±        nt		⇄        nt





																0.22 ± 0.11		2/9		1/9		1/9		0/9		71 ± 26		7.13 ± 2.60            (· 10-5) #		24 ± 9		100%		0%











						Experiment​		Target ​		N CFU		N viable cells		N pale-green colonies		FGE %		Precise-edited		T1		T2		T1 + T2		N pale-green x D		Y GE		Ratio GE (effieciency)		± ​		⇄

						 (n=6) ​				Mean								colones		CpFTSY		CpFTSY		CpFTSY								nt		nt

						(+) P		CpFTSY ​		474 ± 63		1,02 · 105  ± 1,34 · 104 		2,83 ± 0,75		0,61 ± 0,21		17/17		11/17		6/17		1/17		606 ± 161		6,06 · 10-4 ± 1,61 · 10-4 		202 ± 53		76%		24%

						(-) P		CpFTSY		527 ± 57		9,22 · 104  ± 1,01 · 104 		4,67 ± 1,36		0,91 ± 0,32		22/28		14/22		8/22		2/22		817 ± 239		8,17 · 10-4 ± 2,39 · 10-4 		272 ± 80		82%		18%

						T-test																				p** < 0.0001

																										p* = 0,1042

						Experiment​		Target ​		N CFU		N viable cells		N pale-green colonies		FGE %		Precise-edited		T1		T2		T1 + T2		N pale-green x D		Y GE		Ratio GE (effieciency)		± ​		⇄

						 (n=6) ​				Mean								colones		CpFTSY		CpFTSY		CpFTSY								nt		nt

						Co-editing		CpFTSY PSR1		492 ± 51		1,05 · 105  ± 1,08 · 104 		1,50 ± 0,55		0,30 ± 0,11		9/9		7/9		2/9		0/9		321 ± 117		 3,21 · 10-4 ± 1,17 · 10-4 		107 ± 39		100%		0%

						T-test																				p** < 0.0001

																Fco-edit GE %		Precise co-edited		T1		T2		T1 + T2		N pale-green x D		Y co-edit GE		Ratio GE (effieciency)		± ​		⇄

																		colonies		PSR1		PSR1		PSR1								nt		nt

																0,22 ± 51,63		2/9		1/9		1/9		0/9		 71 ± 26		 7,13 · 10-5 ± 2,60 · 10-5 		24 ± 9		100%		0%

						p* = p-value calculated comparing data from +P with -P transformantions (R1 to R6)																				p** < 0.0001

						p** = p-value calculated comparing data of transformation with antibiotic gene integration (Angstenberger et al. 2020) and without antibiotic 
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Unpaired t test results

P value and statistical significance:
The two-tailed P value equals 0.1042
By conventional criteria, this difference is considered to be not statistically significant.

Confidence interval:
The mean of +P minus -P equals -70.1117
95% confidence interval of this difference: From -157.5269 to 17.3036

Intermediate values used in calculations:
t=1.7871
df =10
standard error of difference = 39.232

Review your data:

Group +P P
Mean 2021117 272.2233
sD 53.6953 79.6988
SEM 21.9210 32.5369

N 6 6
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Unpaired t test results

P value and statistical significance:
The two-tailed P value equals 0.1042
By conventional criteria, this difference is considered to be not statistically significant.

Confidence interval:
The mean of +P minus -P equals -210.33
95% confidence interval of this difference: From -472.58 to 51.92

Intermediate values used in calculations:
t=1.7871
df=10
standard error of difference =117.699

Review your data:

Group P -P
Mean 606.33 816.67
sD 161.09 239.10
SEM 65.77 9761

N 6 6
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Unpaired t test results

P value and statistical significance:
The two-tailed P value is less than 0.0001
By conventional criteria, this difference is considered to be extremely statistically significant.

Confidence interval:
The mean of +AB minus -AB equals -813.67
95% confidence interval of this difference: From -1031.16 to -596.18

Intermediate values used in calculations:
£=8.3359
df=10
standard error of difference = 97.610

Review your data:

Group +AB -AB
Mean 3.00 816.67
sD 0.00 239.10
SEM 0.00 9761

N 6 6
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Experiment 

Co-targeting (n=6) ​
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R6​ CpFTSY + PSR1 486
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Raw Data_+P







						Experiment +P​		Target ​		N CFU		N viable cells		N pale green colonies				%F GE		N pale-green colonies · D		Y GE		Ratio GE effieciencies

						 (n=6) ​

						R1​		CpFTSY ​		416		8,90 · 104		3				0.72		642		6,42 · 10-4		214

						R2​		CpFTSY ​		435		9,31 · 104		4				0.92		856		8,56 · 10-4		285

						R3​		CpFTSY ​		538		1,15 · 105		2				0.37		428		4,28 · 10-4		143

						R4​		CpFTSY ​		475		1,02 · 105		2				0.42		428		4,28 · 10-4		143

						R5​		CpFTSY ​		562		1,20 · 105		3				0.53		642		6,42 · 10-4		214

						R6​		CpFTSY ​		420		8,99 · 104		3				0.71		642		6,42 · 10-4		214

						Sum		​		2846		6,09 · 105		17		Mean		0.61		606		6,06 · 10-4		202

						Mean				474		1,02 · 105		2.83		SD		0.21		161		1,61 · 10-4		54

						SD				63		0,13 · 105		0.75		t-test				p** < 0.0001		p** < 0.0001		p** < 0.0001



						Experiment -P​		Target ​		N CFU		N viable cells		N pale green colonies				%F GE		N pale-green colonies · D		Y GE		Ratio GE effieciencies

						 (n=6) ​

						R1​		CpFTSY ​		504		8,82 · 104		3				0.60		525		5,25 · 10-4		175

						R2​		CpFTSY ​		486		8,51 · 104		5				1.03		875		8,75 · 10-4		292

						R3​		CpFTSY ​		614		1,07 · 105		3				0.49		525		5,25 · 10-4		175

						R4​		CpFTSY ​		516		9,03 · 104		6				1.16		1050		1,05 · 10-3		350

						R5​		CpFTSY ​		578		1,01 · 105		5				0.87		875		8,75 · 10-4		292

						R6​		CpFTSY ​		464		8,12 · 104		6				1.29		1050		1,05 · 10-3		350

						Sum		​		3162		5,53 · 105		28		Mean		0.91		817		8,17 · 10-4		272

						Mean				527		9,22 · 104		4.67		SD		0.32		239		2,39 · 10-4		80

						SD				57		1,01 · 104		1.37		t-test				p* = 0,1042		p* = 0,1042		p** < 0.0001

						p* = p-value calculated comparing data from +P with -P transformantions (R1 to R6)														p** < 0.0001		p** < 0.0001

						p** = p-value calculated comparing data of transformation with antibiotic gene integration (Angstenberger et al. 2020) and without antibiotic 















Raw Data -P





						Experiment 		Target ​		N CFU		N viable cells		N pale-green colonies		N pale-green & no-halo colonies				%F GE CpFTSY		%F GE PSR1		N pale-green · D		N co-edited · D		Y GE CpFTSY		Y GE CpFTSY & PSR1 

						Co-targeting (n=6) ​

						R1​		CpFTSY + PSR1		457		9,78 · 104		2		0				0.44		0.00		428		95		4,28 · 10-4		9,51 · 10-5				142.67		31.7

						R2​		CpFTSY + PSR1		426		9,12 · 104		1		1				0.23		0.23		214		48		2,14 · 10-4		4,76 · 10-5				71.3		15.86

						R3​		CpFTSY + PSR1		494		1,06 · 105		2		0				0.40		0.00		428		95		4,28 · 10-4		9,51 · 10-5				142.67		31.7

						R4​		CpFTSY + PSR1		574		1,23 · 105		2		0				0.35		0.00		428		95		4,28 · 10-4		9,51 · 10-5				142.67		31.7

						R5​		CpFTSY + PSR1		514		1,10 · 105		1		1				0.19		0.19		214		48		2,14 · 10-4		4,76 · 10-5				71.3		15.86

						R6​		CpFTSY + PSR1		486		1,04 · 105		1		0				0.21		0.00		214		48		2,14 · 10-4		4,76 · 10-5				71.3		15.86

						Sum		​		2951		6,23 · 105		9		2		Mean		0.30		0.22		321		71		3,21 · 10-4		7,13 · 10-5				106.985		23.78

						Mean		​		492		1,05 · 105		1.50		0.33		SD		0.11		0.11		117		26		1,17 · 10-4		2,60 · 10-5				39.0909589291		8.6759253109

						SD		​		51		0,11 · 105		0.55		0.52		t-test (+P / -P)						p** < 0.0001				p** < 0.0001
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Summary Table





				Experiment​		Target ​		N CFU		N viable cells		N pale-green colonies		FGE %		Precise-edited		T1		T2		T1 + T2		N pale-green x D		Y GE		Ratio GE (effieciency)		± ​		⇄

				 (n=6) ​				Mean								colones		CpFTSY		CpFTSY		CpFTSY								nt		nt

				(+) P		CpFTSY ​		474 ± 63		1,02 · 105  ± 1,34 · 104 		2,83 ± 0,75		0,61 ± 0,21		17/17		11/17		6/17		1/17		606 ± 161		6,06 · 10-4 ± 1,61 · 10-4 		202 ± 53		76%		24%

				(-) P		CpFTSY		527 ± 57		9,22 · 104  ± 1,01 · 104 		4,67 ± 1,36		0,91 ± 0,32		22/28		14/22		8/22		2/22		817 ± 239		8,17 · 10-4 ± 2,39 · 10-4 		272 ± 80		82%		18%

				T-test																				p** < 0.0001

																								p* = 0,1042

				Experiment​		Target ​		N CFU		N viable cells		N pale-green colonies		FGE %		Precise-edited		T1		T2		T1 + T2		N pale-green x D		Y GE		Ratio GE (effieciency)		± ​		⇄

				 (n=6) ​				Mean								colones		CpFTSY		CpFTSY		CpFTSY								nt		nt

				Co-editing		CpFTSY PSR1		492 ± 51		1,05 · 105  ± 1,08 · 104 		1,50 ± 0,55		0,30 ± 0,11		9/9		7/9		2/9		0/9		321 ± 117		 3,21 · 10-4 ± 1,17 · 10-4 		107 ± 39		100%		0%

				T-test																				p** < 0.0001

														Fco-edit GE %		Precise co-edited		T1		T2		T1 + T2		N pale-green x D		Y co-edit GE		Ratio GE (effieciency)		± ​		⇄

																colonies		PSR1		PSR1		PSR1								nt		nt

														0,22 ± 51,63		2/9		1/9		1/9		0/9		 71 ± 26		 7,13 · 10-5 ± 2,60 · 10-5 		24 ± 9		100%		0%

				p* = p-value calculated comparing data from +P with -P transformantions (R1 to R6)																				p** < 0.0001

				p** = p-value calculated comparing data of transformation with antibiotic gene integration (Angstenberger et al. 2020) and without antibiotic 
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Growth in Phosphate Starvation

		CW15 growth on TAP and TA in Synchronization 

								DAY 0 (n cell. x 106)

								h 13:30

								Inoculum

				TAP				0.5



								TAP (n cell. x 106)

						Day 0		DAY 1 						DAY 2 						DAY 3						DAY 4

				time (h)		0		12		15		18		24		27		30		48		51		54		72		75		78

				R1		0.5		2.09		2.08		2.23		11.6		11.2		10.8		30.15		30.1		30.15		64.5		64.35		64.4

								2.17		2.18		2.43		11.2		11		10.5		31.05		30.2		30.5		63.9		64.4		64.2

				R2		0.5		2.07		2.45		2.41		10.5		11.1		11.04		30.7		30		31		64.1		64.2		64.3

								2.06		2.1		2.1		10.4		10.5		11.01		31.25		31.1		31.3		64.2		64.1		64.3

				R3		0.5		2.11		2.46		2.35		11.9		10.8		10.9		30.9		31.2		31.1		64.15		64.2		64.15

								2.14		2.2		2.21		10.9		10.7		10.5		31		31.01		31		64		64		64.2

				M 		0.5		2.1066666667		2.245		2.2883333333		11.0833333333		10.8833333333		10.7916666667		30.8416666667		30.6016666667		30.8416666667		64.1416666667		64.2083333333		64.2583333333

				DS 		0		0.04226898		0.1689674525		0.1293702696		0.5980523946		0.2639444386		0.2413641785		0.3839487813		0.5564320863		0.4294376167		0.2059530691		0.1497219645		0.091742393





								DAY 0 (n cell. x 106)

								h 13:30

								Inoculum

				TA				0.5



								TA (n cell. x 106)

						Day 0		DAY 1 						DAY 2 						DAY 3						DAY 4

				time (h)		0		12		15		18		24		27		30		48		51		54		72		75		78

				R1		0.5		1.2		1.71		1.67		2.14		2.11		2.1		3.1		3.2		3.13		3.14		3.11		3.1

								1.6		1.67		1.59		2.07		2.06		2.11		3.05		3.14		3.1		3.07		3.06		3.11

				R2		0.5		1.3		1.6		1.58		2.03		2		2.05		2.95		3.03		3		3.03		3		3.05

								1.2		1.53		1.7		2.2		2.23		2.18		2.98		2.95		3.01		3.2		3.23		3.18

				R3		0.5		1.4		1.43		1.5		2		2.14		2.1		3.11		2.89		2.95		3		3.14		3.1

								1.45		1.46		1.7		2.05		2.08		2.04		3.09		3.01		2.93		3.05		3.08		3.04

				M 		0.5		1.3583333333		1.5666666667		1.6233333333		2.0816666667		2.1033333333		2.0966666667		3.0466666667		3.0366666667		3.02		3.0816666667		3.1033333333		3.0966666667

				DS 		0		0.1562583331		0.1129011367		0.0801664934		0.0746770826		0.0781451641		0.0500666223		0.0671317113		0.1158734942		0.08		0.0746770826		0.0781451641		0.0500666223

						Day 0		DAY 1 						DAY 2 						DAY 3						DAY 4

						0		12		15		18		24		27		30		48		51		54		72		75		78

				CW15 in TAP		0.5		2.1066666667		2.245		2.2883333333		11.0833333333		10.8833333333		10.7916666667		30.8416666667		30.6016666667		30.8416666667		64.1416666667		64.2083333333		64.2583333333

				CW15 in TA		0.5		1.3583333333		1.5666666667		1.6233333333		2.0816666667		2.1033333333		2.0966666667		3.0466666667		3.0366666667		3.02		3.0816666667		3.1033333333		3.0966666667





Summary vsLD







						Experiment 		Target		N CFU		N viable cells		N pale-green colonies		%F GE CpFTSY		Precise edited colonies		T1 CpFTSY		T2 CpFTSY		T1 + T2 CpFTSY		N pale-green colonies · D		Y GE		Ratio              GE efficiencies		±        nt		⇄        nt





						 +P		CpFTSY ​		474 ± 63		1.02 ± 0.13 (· 105) 		2.83 ± 0.75		0.61 ± 0.21		17/17		11/17		6/17		1/17		606 ± 161		6.06 ± 1.61            (· 10-4) §,#		202 ± 53		76%		24%

						 -P		CpFTSY		527 ± 57		9.22  ± 1.01 (· 104) 		4.67 ± 1.36		0.91 ± 0.32		22/28		14/22		8/22		2/22		817 ± 239		8.17 ± 2.39            (· 10-4) §,#		272 ± 80		82%		18%





						Experiment 		Targets		N CFU		N viable cells		N pale-green colonies		%F GE CpFTSY		Precise edited colonies		T1 CpFTSY		T2 CpFTSY		T1 + T2 CpFTSY		N pale-green colonies · D		Y GE		Ratio               GE efficiencies		±        nt		⇄        nt





						Co-editing		CpFTSY PSR1		492 ± 51		1.05 ± 0.11  (· 105) 		1.50 ± 0.55		0.30 ± 0.11		9/9		7/9		2/9		0/9		321 ± 117		 3.21 ± 1.17            (· 10-4) #		107 ± 39		100%		0%





																%F GE CpFTSY & PSR1		Precise co-edited colonies		T1      PSR1		T2 PSR1		T1 + T2 PSR1		N pale-green &                             no-halo colonies · D		Y GE (co-edit)		Ratio               GE efficiencies		±        nt		⇄        nt





																0.22 ± 0.11		2/9		1/9		1/9		0/9		71 ± 26		7.13 ± 2.60            (· 10-5) #		24 ± 9		100%		0%











						Experiment​		Target ​		N CFU		N viable cells		N pale-green colonies		FGE %		Precise-edited		T1		T2		T1 + T2		N pale-green x D		Y GE		Ratio GE (effieciency)		± ​		⇄

						 (n=6) ​				Mean								colones		CpFTSY		CpFTSY		CpFTSY								nt		nt

						(+) P		CpFTSY ​		474 ± 63		1,02 · 105  ± 1,34 · 104 		2,83 ± 0,75		0,61 ± 0,21		17/17		11/17		6/17		1/17		606 ± 161		6,06 · 10-4 ± 1,61 · 10-4 		202 ± 53		76%		24%

						(-) P		CpFTSY		527 ± 57		9,22 · 104  ± 1,01 · 104 		4,67 ± 1,36		0,91 ± 0,32		22/28		14/22		8/22		2/22		817 ± 239		8,17 · 10-4 ± 2,39 · 10-4 		272 ± 80		82%		18%

						T-test																				p** < 0.0001

																										p* = 0,1042

						Experiment​		Target ​		N CFU		N viable cells		N pale-green colonies		FGE %		Precise-edited		T1		T2		T1 + T2		N pale-green x D		Y GE		Ratio GE (effieciency)		± ​		⇄

						 (n=6) ​				Mean								colones		CpFTSY		CpFTSY		CpFTSY								nt		nt

						Co-editing		CpFTSY PSR1		492 ± 51		1,05 · 105  ± 1,08 · 104 		1,50 ± 0,55		0,30 ± 0,11		9/9		7/9		2/9		0/9		321 ± 117		 3,21 · 10-4 ± 1,17 · 10-4 		107 ± 39		100%		0%

						T-test																				p** < 0.0001

																Fco-edit GE %		Precise co-edited		T1		T2		T1 + T2		N pale-green x D		Y co-edit GE		Ratio GE (effieciency)		± ​		⇄

																		colonies		PSR1		PSR1		PSR1								nt		nt

																0,22 ± 51,63		2/9		1/9		1/9		0/9		 71 ± 26		 7,13 · 10-5 ± 2,60 · 10-5 		24 ± 9		100%		0%

						p* = p-value calculated comparing data from +P with -P transformantions (R1 to R6)																				p** < 0.0001

						p** = p-value calculated comparing data of transformation with antibiotic gene integration (Angstenberger et al. 2020) and without antibiotic 
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Unpaired t test results

P value and statistical significance:
The two-tailed P value equals 0.1042
By conventional criteria, this difference is considered to be not statistically significant.

Confidence interval:
The mean of +P minus -P equals -70.1117
95% confidence interval of this difference: From -157.5269 to 17.3036

Intermediate values used in calculations:
t=1.7871
df =10
standard error of difference = 39.232

Review your data:

Group +P P
Mean 2021117 272.2233
sD 53.6953 79.6988
SEM 21.9210 32.5369

N 6 6
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Unpaired t test results

P value and statistical significance:
The two-tailed P value equals 0.1042
By conventional criteria, this difference is considered to be not statistically significant.

Confidence interval:
The mean of +P minus -P equals -210.33
95% confidence interval of this difference: From -472.58 to 51.92

Intermediate values used in calculations:
t=1.7871
df=10
standard error of difference =117.699

Review your data:

Group P -P
Mean 606.33 816.67
sD 161.09 239.10
SEM 65.77 9761

N 6 6
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Unpaired t test results

P value and statistical significance:
The two-tailed P value is less than 0.0001
By conventional criteria, this difference is considered to be extremely statistically significant.

Confidence interval:
The mean of +AB minus -AB equals -813.67
95% confidence interval of this difference: From -1031.16 to -596.18

Intermediate values used in calculations:
£=8.3359
df=10
standard error of difference = 97.610

Review your data:

Group +AB -AB
Mean 3.00 816.67
sD 0.00 239.10
SEM 0.00 9761

N 6 6
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