Table S2. Plasmids used in this study
	Plasmid
	Vector
	Encoded protein and description
	Reference or source

	pEVOL-pBpF
	
	p15A-derivative encoding an evolved M. jannaschii aminoacyl-tRNA synthetase/ suppressor tRNA pair for incorporation of pBPA; CmR
	(Young et al., 2010)

	pSTD689
	
	pACYC184-derived expression vector; Plac, SpcR
	(Kanehara et al., 2003)

	pRM290
	pSTD689
	BepA
	(Daimon et al., 2017)

	pRM291
	pSTD689
	BepA(E137Q)
	(Daimon et al., 2017)

	pRM512
	pSTD689
	BepA(N105P)
	This study

	pRM513
	pSTD689
	BepA(A106P)
	This study

	pRM514
	pSTD689
	BepA(F107P)
	This study

	pRM515
	pSTD689
	BepA(A108P)
	This study

	pRM516
	pSTD689
	BepA(F109P)
	This study

	pRM517
	pSTD689
	BepA(F110P)
	This study

	pRM833
	pSTD689
	BepA(N105C)
	This study

	pRM786
	pSTD689
	BepA(N105C, E137Q)
	This study

	pRM834
	pSTD689
	BepA(A106C)
	This study

	pRM787
	pSTD689
	BepA(A106C, E137Q)
	This study

	pRM835
	pSTD689
	BepA(F107C)
	This study

	pRM788
	pSTD689
	BepA(F107C, E137Q)
	This study

	pUC18
	
	Expression vector; Plac, AmpR
	Takara Bio

	pUC-bepA(E137Q)
	pUC18
	BepA(E137Q)
	(Narita et al., 2013)

	pUC-bepA-his10
	pUC18
	BepA-His10
	(Narita et al., 2013)

	pUC-bepA(E137Q)-his10
	pUC18
	BepA(E137Q)-His10
	(Narita et al., 2013)

	pYN333
	pUC18
	BepA(N105P)-His10
	This study

	pYN334
	pUC18
	BepA(A106P)-His10
	This study

	pYN335
	pUC18
	BepA(F107P)-His10
	This study

	pYN336
	pUC18
	BepA(A108P)-His10
	This study

	pYN337
	pUC18
	BepA(F109P)-His10
	This study

	pYN338
	pUC18
	BepA(F110P)-His10
	This study

	pYN339
	pUC18
	BepA(N105amb)-His10
	This study

	pRM536
	pUC18
	BepA(N105amb, E137Q)-His10
	This study

	pRM778
	pUC18
	BepA(N105amb, A106P, E137Q)-His10
	This study

	pRM779
	pUC18
	BepA(N105amb, F107P, E137Q)-His10
	This study

	pYN340
	pUC18
	BepA(A106amb)-His10
	This study

	pRM537
	pUC18
	BepA(A106amb, E137Q)-His10
	This study

	pYN345
	pUC18
	BepA(A106amb, F107P, E137Q)-His10
	This study

	pYN341
	pUC18
	BepA(F107amb)-His10
	This study

	pRM538
	pUC18
	BepA(F107amb, E137Q)-His10


	This study

	pYN346
	pUC18
	BepA(F107amb, A106P, E137Q)-His10
	This study

	pYN342
	pUC18
	BepA(A108amb)-His10
	This study

	pRM539
	pUC18
	BepA(A108amb, E137Q)-His10
	This study

	pYN343
	pUC18
	BepA(F109amb)-His10
	This study

	pRM540
	pUC18
	BepA(F109amb, E137Q)-His10
	This study

	pYN344
	pUC18
	BepA(F110amb)-His10
	This study

	pRM541
	pUC18
	BepA(F110amb, E137Q)-His10
	This study

	pMW118
	
	pSC101-derived expression vector; Plac, AmpR
	Nippon Gene

	pNB91
	pMW118
	BepA(E137Q)
	This study

	pRM807
	pMW118
	BepA(A106P, E137Q)
	This study

	pRM808
	pMW118
	BepA(F107P, E137Q)
	This study

	pTWV228
	
	pBR322-derived expression vector; Plac, AmpR
	Takara Bio

	pRM267
	pTWV228
	LptD-His10 (using the native SD sequence)
	(Daimon et al., 2017)

	pRM816
	pTWV228
	LptD-His10SD (using a strong SD sequence)
	This study

	pRM810
	pTWV228
	LptD(M287C)-His10SD 
	This study

	pRM811
	pTWV228
	LptD(Y331C)-His10SD 
	This study

	pRM812
	pTWV228
	LptD(E391C)-His10SD 
	This study

	pRM813
	pTWV228
	LptD(Q393C)-His10SD 
	This study

	pRM814
	pTWV228
	LptD(H416C)-His10SD 
	This study

	pRM815
	pTWV228
	LptD(V430C)-His10SD 
	This study

	pRM294
	
	pBR322-derived expression vector; Plac, SpcR
	(Miyazaki et al., 2018)

	pRM309
	pRM294
	LptD-His10SD (using a strong SD sequence)
	(Miyazaki et al., 2018)

	pNB22
	pRM294
	LptD(R40amb)-His10SD 
	This study

	pNB23
	pRM294
	LptD(N55amb)-His10SD 
	This study

	pNB24
	pRM294
	LptD(T70amb)-His10SD 
	This study

	pNB25
	pRM294
	LptD(D85amb)-His10SD 
	This study

	pNB26
	pRM294
	LptD(P100amb)-His10SD 
	This study

	pNB27
	pRM294
	LptD(N115amb)-His10SD 
	This study

	pNB28
	pRM294
	LptD(T130amb)-His10SD 
	This study

	pNB29
	pRM294
	LptD(R145amb)-His10SD 
	This study

	pNB30
	pRM294
	LptD(N160amb)-His10SD 
	This study

	pNB31
	pRM294
	LptD(P175amb)-His10SD 
	This study

	pNB49
	pRM294
	LptD(D190amb)-His10SD 
	This study

	pNB50
	pRM294
	LptD(V205amb)-His10SD 
	This study

	pNB51
	pRM294
	LptD(V220amb)-His10SD 
	This study

	pNB52
	pRM294
	LptD(Y235amb)-His10SD 
	This study

	pNB53
	pRM294
	LptD(N250amb)-His10SD 
	This study

	pRM618
	pRM294
	LptD(T258amb)-His10SD 
	This study

	pRM619
	pRM294
	LptD(I259amb)-His10SD 
	This study

	pNB54
	pRM294
	LptD(H265amb)-His10SD 
	This study

	pRM620
	pRM294
	LptD(E273amb)-His10SD 
	This study

	pNB55
	pRM294
	LptD(S280amb)-His10SD 
	This study

	pRM621
	pRM294
	LptD(L286amb)-His10SD 
	This study

	pRM622
	pRM294
	LptD(M287amb)-His10SD 
	This study

	pNB56
	pRM294
	LptD(S295amb)-His10SD 
	This study

	pNB57
	pRM294
	LptD(R310amb)-His10SD 
	This study

	pRM623
	pRM294
	LptD(Y314amb)-His10SD 
	This study

	pNB58
	pRM294
	LptD(W325amb)-His10SD 
	This study

	pRM624
	pRM294
	LptD(F327amb)-His10SD
	This study

	pRM625
	pRM294
	LptD(D330amb)-His10SD 
	This study

	pRM626
	pRM294
	LptD(Y331amb)-His10SD 
	This study

	pNB59
	pRM294
	LptD(F340amb)-His10SD 
	This study

	pNB60
	pRM294
	LptD(A355amb)-His10SD 
	This study

	pRM627
	pRM294
	LptD(K358amb)-His10SD 
	This study

	pNB61
	pRM294
	LptD(A370amb)-His10SD 
	This study

	pRM628
	pRM294
	LptD(T371amb)-His10SD 
	This study

	pNB62
	pRM294
	LptD(T385amb)-His10SD 
	This study

	pRM629
	pRM294
	LptD(E391amb)-His10SD 
	This study

	pRM630
	pRM294
	LptD(Q393amb)-His10SD 
	This study

	pNB63
	pRM294
	LptD(Q400amb)-His10SD 
	This study

	pNB64
	pRM294
	LptD(V415amb)-His10SD 
	This study

	pRM631
	pRM294
	LptD(H416amb)-His10SD 
	This study

	pRM632
	pRM294
	LptD(R429amb)-His10SD 
	This study

	pNB65
	pRM294
	LptD(V430amb)-His10SD 
	This study

	pRM633
	pRM294
	LptD(H431amb)-His10SD 
	This study

	pNB66
	pRM294
	LptD(G445amb)-His10SD 
	This study

	pRM634
	pRM294
	LptD(H457amb)-His10SD 
	This study

	pRM635
	pRM294
	LptD(Y458amb)-His10SD 
	This study

	pNB67
	pRM294
	LptD(Q460amb)-His10SD 
	This study

	pNB68
	pRM294
	LptD(D475amb)-His10SD 
	This study

	pRM636
	pRM294
	LptD(V478amb)-His10SD 
	This study

	pRM637
	pRM294
	LptD(N479amb)-His10SD 
	This study

	pNB69
	pRM294
	LptD(K490amb)-His10SD 
	This study

	pNB70
	pRM294
	LptD(T505amb)-His10SD 
	This study

	pNB71
	pRM294
	LptD(R520amb)-His10SD 
	This study

	pNB72
	pRM294
	LptD(S535amb)-His10SD 
	This study

	pNB73
	pRM294
	LptD(D550amb)-His10SD 
	This study

	pNB74
	pRM294
	LptD(R565amb)-His10SD 
	This study

	pNB75
	pRM294
	LptD(G580amb)-His10SD 
	This study

	pNB76
	pRM294
	LptD(I595amb)-His10SD 
	This study

	pNB77
	pRM294
	LptD(G610amb)-His10SD 
	This study

	pNB78
	pRM294
	LptD(G625amb)-His10SD 
	This study

	pNB79
	pRM294
	LptD(S640amb)-His10SD 
	This study

	pNB80
	pRM294
	LptD(N655amb)-His10SD 
	This study

	pNB81
	pRM294
	LptD(K670amb)-His10SD 
	This study

	pNB82
	pRM294
	LptD(V685amb)-His10SD 
	This study

	pNB83
	pRM294
	LptD(V700amb)-His10SD 
	This study

	pNB84
	pRM294
	LptD(S715amb)-His10SD 
	This study

	pNB32
	pRM294
	LptD(Y726amb)-His10SD 
	This study

	pNB85
	pRM294
	LptD(V730amb)-His10SD 
	This study

	pNB86
	pRM294
	LptD(H745amb)-His10SD 
	This study

	pRM809
	pRM294
	LptD(D749amb)-His10SD 
	This study

	pNB87
	pRM294
	LptD(G760amb)-His10SD 
	This study

	pNB88
	pRM294
	LptD(S775amb)-His10SD 
	This study

	pRM821
	pRM294
	LptD(Y331amb, D749amb)-His10SD
	This study

	pRM822
	pRM294
	LptD(Y331amb, Y726amb)-His10SD
	This study

	pRM829
	pRM294
	LptD(E733C)-His10SD 
	This study

	pRM831
	pRM294
	LptD(Y331amb, E733C)-His10SD 
	This study

	pUC118
	
	Expression vector; Plac, AmpR
	Takara Bio

	pRM320
	pUC118
	bepA-yfgD
	This study

	pRM324
	pUC118
	bepA(E137Q)-yfgD
	This study

	pRM823
	pUC118
	bamA
	This study

	pRM836
	pUC118
	bamA(S439C)
	This study

	pK18mobsacB
	
	pBR322-derived vector carrying sacB for chromosomal gene replacement; KmR
	(Schäfer et al., 1994)

	pRM330
	pK18mobsacB
	bepA(E137Q)-yfgD
	This study

	pRM845
	pK18mobsacB
	bamA(S439C)
	This study
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