	PCR primers for verification of each target gene (v201803)  (see Colony PCR section)
	
	
	
	
	
	
	

	
	
	
	Position of PCR primer in E. coli BL21(DE3) genomic DNA  #1, 5
	Position of the target gene in E. coli BL21(DE3) genomic DNA  #1
	
	
	

	
	
	
	
	
	
	
	

	Target gene
	PCR primer name
	Primer sequence (5'->3')
	Start
	End
	Start
	End
	Size of the target gene (bp)
	Estimated PCR product size in knockout strain (bp)  #2
	Estimated PCR product size in parent E. coli BL21(DE3)

(bp)  #1

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	cysE
	cysE.extF
	GAAATTACGCAAGATTCGCTGGTGC
	3650170
	3650194
	3650936
	3651757
	822
	1491
	2313

	
	cysE.extR
	CGAGGCGTTAGGCGATCAAATTCC
	3652459
	3652482
	
	
	
	
	

	lysA #5
	lysA.extF
	TACGGGAAAGGCTGATGTAGTTCTCAC
	2817868
	2817894
	2815913
	2817175
	1263
	1407
	2670

	
	lysA.extR
	TGCGTTGGTCGTCCATGCCAAAATG
	2815225
	2815249
	
	
	
	
	

	avtA
	avtA.extF
	ATACCCGCCTGTTCCGTGAAG
	3601336
	3601356
	3601851
	3603104
	1254
	1102
	2356

	
	avtA.extR
	TCGGTTGCCGTACCTGTGAAG
	3603671
	3603691
	
	
	
	
	

	ilvE
	ilvE.extF
	CCAACGGTTAGGGATGGTTCG
	3842158
	3842178
	3842720
	3843649
	930
	1133
	2063

	
	ilvE.extR
	GATCATCGCATCAACCAGATCG
	3844199
	3844220
	
	
	
	
	

	glyA
	glyA.extF
	TGATTACGGCATTGGCTCGTC
	2549300
	2549320
	2550053
	2551306
	1254
	1496
	2750

	
	glyA.extR
	TAGATTTCCGCCTCGCGATTG
	2552029
	2552049
	
	
	
	
	

	aspC
	aspC.ext.F
	TTGATGACAGCGGCCTGACACTGATGCAG
	988858
	988886
	989603
	990793
	1191
	1531
	2722

	
	aspC.ext.R
	ACTCCAACTTCTTTGGTCTGGTTGATGG
	991552
	991579
	
	
	
	
	

	tyrB
	tyrB.ext.F
	GCGAAGGCAAACCTGGTCAACGTTCC
	4173729
	4173754
	4174517
	4175710
	1194
	1556
	2750

	
	tyrB.ext.R
	GATTGACCAGCCCCCTACCCTACAATGG
	4176451
	4176478
	
	
	
	
	

	hisG
	hisG.ext.F
	TTACTCCCGGTAACTTGCCAGCCTC
	1985275
	1985299
	1985989
	1986888
	900
	1484
	2384

	
	hisG.ext.R
	ATCAGAAGCCACGAAATCCGGCGTAG
	1987633
	1987658
	
	
	
	
	

	argH
	argH.ext.F
	AAACCCTGTTGGCATGGGCGAAG
	4064564
	4064586
	4065145
	4066518
	1374
	1003
	2377

	
	argH.ext.R
	GCTGGTCCGCTCCAGCAACATCAC
	4066917
	4066940
	
	
	
	
	

	asnA
	asnA.ext.F
	TGAACGCGTTGGGATCTACCTGTG
	3815290
	3815313
	3815950
	3816942
	993
	1378
	2371

	
	asnA.ext.R
	ACGGTTCCTGAGCAGGTTGATGGTC
	3817636
	3817660
	
	
	
	
	

	asnB
	asnB.ext.F
	TCGAACCTGTGACCCCATCATTATGAG
	656942
	656968
	657381
	659045
	1665
	1152
	2817

	
	asnB.ext.R
	ACACCCACGGGCGCGGTTTTTATC
	659735
	659758
	
	
	
	
	

	metA
	metA.ext.F
	CATCAAATAAAGCGAAAGGCCATCCGTC
	4121432
	4121459
	4122159
	4123088
	930
	1440
	2370

	
	metA.ext.R
	CATTAGTGTAACTGATGGTGCCGTTAACC
	4123773
	4123801
	
	
	
	
	

	metL
	metL.ext.F
	TGCGAAAATCTGCCATCTGGCAAGG
	4037680
	4037704
	4038376
	4040808
	2433
	1390
	3823

	
	metL.ext.R
	CCACGATATGACGAATACCGTTATTCCAG
	4041474
	4041502
	
	
	
	
	

	thrA
	thrA.ext.F
	CTGGTGTTTGGTCGCGAAGATTCC
	4558564
	4558587
	336
	2798
	2463
	1323
	3786

	
	thrA.ext.R
	AATGCAATCCTGGCGGCGATACTG
	3379
	3402
	
	
	
	
	

	tyrA #5
	tyrA.ext.F
	GGTCAGCAATTGGTGCTCGTACAACG
	2607155
	2607180
	2605456
	2606577
	1122
	1191
	2313

	
	tyrA.ext.R
	GTCTACAGCCATCCGCAGCCATTC
	2604868
	2604891
	
	
	
	
	

	glnA
	glnA.ext.F
	TCAGGTAACGCTTTGCTGAGCAGCTG
	3962550
	3962575
	3963317
	3964726
	1410
	1515
	2925

	
	glnA.ext.R
	CAACAATCGGCTTCAGGCCGTAAGC
	3965450
	3965474
	
	
	
	
	

	thrC
	thrC.extF
	TCAGTGCTGGGAGCGTTTTTG
	2997
	3017
	3733
	5019
	1287
	1511
	2798

	
	thrC.extR
	AATCGGCTGACCAAACCAGAGC
	5773
	5794
	
	
	
	
	

	proC
	proC.Ext.F
	CTCCCTTCCCATTATTGTCATTTATCCTC
	368849
	368877
	369454
	370263
	810
	1323
	2133

	
	proC.Ext.R
	GTCATGAGAATAGCGATCATACCATCAAAC
	370952
	370981
	
	
	
	
	

	trpAB
	trpAB.Ext.F
	CAAATTAAGCGCAACGAGAAGATAGAGG
	1301710
	1301737
	1302002
	1304001
	2000
	397
	2397

	
	trpAB.Ext.R
	CGGACTTGATTTTAATTCTGCTGTAGAGTC
	1304077
	1304106
	
	
	
	
	

	serB
	serB.Ext.F
	AGCAACATCAGGCGTAAAATGTTAGTG
	4541630
	4541656
	4542244
	4543212
	969
	1135
	2104

	
	serB.Ext.R
	CTGGTTTCCGACAACATATTGAGATTG
	4543707
	4543733
	
	
	
	
	

	ilvA
	ilvA.Ext.F
	CAAATTAAGCGCAACGAGAAGATAGAGG
	3845190
	3845215
	3845567
	3847111
	1545
	926
	2471

	
	ilvA.Ext.R
	CGGACTTGATTTTAATTCTGCTGTAGAGTC
	3847636
	3847660
	
	
	
	
	

	yfbQ (alaA)
	yfbQ(alaA).Ext.F
	CACAGAATATATCTTCAGGGATCGCATATC
	2294070
	2294099
	2294807
	2296024
	1218
	1418
	2636

	
	yfbQ(alaA).Ext.R
	ACAGCGGTGAATCCTGGCTAATC
	2296683
	2296705
	
	
	
	
	

	yfdZ (alaC)
	yfdZ(alaC).Ext.F
	AACCAATGGCACCTATGTTCTCTCC
	2374186
	2374210
	2374936
	2376174
	1239
	1453
	2692

	
	yfdZ(alaC).Ext.R
	CACGCCGCCGATATCAATTAAATAC
	2376853
	2376877
	
	
	
	
	

	hisG (internal) #3
	hisG internal F
	GACAGACAACTCTCGTTTACGCATAGC
	1985991
	1986017
	1985989
	1986888
	900
	No amplification #3
	839

	
	hisG internal R
	GTTTTTCCATCGTTTCCCAGAACAG
	1986805
	1986829
	
	
	
	
	

	aspC (internal) #3
	aspC internal F
	CACTTGTTCTTTTGTCAGGCCACTG
	989720
	989744
	989603
	990793
	1191
	No amplification #3
	922

	
	aspC internal R
	GGCTGAACAGTATCTGCTCGAAAATG
	990616
	990641
	
	
	
	
	

	metA (internal) #3
	metA internal F
	TAACCTGATGCCGAAGAAGATTGAAAC
	4122281
	4122307
	4122159
	4123088
	930
	No amplification #3
	729

	
	metA internal R
	AGTAAATTACCGTGACTACGCCAGCTC
	4122983
	4123009
	
	
	
	
	

	Resistance marker cassette (in pKD3)
	pKD3verN3
	CGCAAGATGTGGCGTGTTACGGTG
	Position in pKD3 #4
	Position in pKD3 #4
	---
	---
	---
	---
	No amplification  #3

	
	(used in conjunction with PCR primers ext.F or ext.R)
	
	388
	411
	
	
	
	
	

	#１．
	Estimated by “In silico PCR amplification” website using the E. coli BL(DE3) genomic DNA sequence <http://insilico.ehu.es/PCR/index.php?mo=Escherichia>.
Note that the genomic DNA sequence of C43(DE3) strain has not been deposited on the NCBI website.  See the Colony PCR section on the Supporting Information page.

	
	

	
	
	
	
	
	
	
	
	
	

	#２．
	“Estimated PCR product size in knockout strain” is based on the difference between “estimated PCR product size in parent E. coli BL21(DE3) strain” and “estimated size of the knocked-out region”,

without considering the FRT regions (Fig. S1).  See the Colony PCR section on the Supporting Information page.

	
	
	
	
	
	
	
	
	
	

	#３．
	These internal PCR primers have been used to confirm no amplification upon PCR, when external primer sets did not work in several knockout strains (see Table S1 on the Supporting Information page).

	#４．
	Position refers to that in the pKD3 plasmid sequence.
	
	
	
	

	#５．
	Position refers to that of the E. coli BL(DE3) genomic DNA sequence on the NCBI website. 

In most cases, directions of the F and R primer sequences are the same as those on the NCBI website, respectively, except for those of the lysA and tyrA primers which are in reverse directions, respectively.

	
	


