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Fig S1 Muscle alignment of the highest scoring sequence in each PPR group. The percent identity matrix in each comparison. First row and column are group numbers. The

100 % id in the diagonal of the map was substituted by the letters “aaa”
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Fig S2 Phylogenic analyses of the lysine decarboxylases with the highest score from 57 PPR groups, the enzymes are indicated by the name of the organism they are

derived from



Edwardstella ¥p_005282882.1 -] MHTTATLNHMGYYFKEEPTRELHKALEAQRFQIVYPND 38 %Alﬁv Y4 AP S TINI DR LT HUMMMS DY TET Y FRPTRNAY GILGGIPES 278 IDEAKCYNLDPKESWHGFKDIDENMFLDPTKVTLLTPGUKEDGTHADTGIPASIVAKYL 518 QADGRYTVKVLKTEQK- 714
Hafnia ¥F_025800207. 1 ~WHTTATLRHMGYY FKEEPTRELHKALEALDFQT VY FYD 38 ARV FAPASSTVLIDRNG AL THUMNSDITPTYFRPTRAAYGILGGIPKS 273 IDEAKCYPLDSKDSWHGFKDIDRDHMY LDPIKVTLLTPGHQKDGSMADTGIPASIVSKYL 518 QADGRITVKVIKDQK-- 713
Serratiap_0z0828344. 1 ~MNYTATMHHINGYYFREEPTRELHKALESLDFRVVYPND 38 QTN VAT S AP ALSTVLIDEN] HELTHLMNS DI TP T Y FRPTRNAY GILGGIFQS 275 TDQAECYPLESDNARHGFKNTDDEHMY LDPIKVTLLTPGUSKEGENQEFGTPASLVAKIL 518 QADGRYTVKVLIGDK-- 713
Proteobacteriat?_001285383. 1 38 »ﬁ T APAGSTILTDRN]HILTHLMMNSDYTPTYFRPTRNAYGILGGIPQS 273 IDTTECHPLRSDSTWHGEKNTDRENMY LDPTKVTLLTPGHEKDGTHSDFGIPASIVAKIL 518 QADGRYTVKVLIEESKK 715
E coli tP_001388778. 1 - 8 MV AP AGSTILTDRHJHILT HLMMNS DY TP T T FRPTRNAYGILGGIFQS 2z 518 QADGRYTVKVLKEESKK 715
Klebslella wp_nss123882. 1 - 38 VAT SAPASTVLIDE THLMMMSDITPIYFRPTRNAYGILGGIPQS 518 QADGRITVKVLIEENNK 715
Salmonella F_001100654. 1 o 38 VAT SAPASTVLIDRR]HALTHLAMNS DI TPTY FRPTRNAY GILGGIFQS 275 IDGAECPLRSDSAWHGFKNIDNEHMY LDPTKVTILTPGUKKDGTHDEFGIPASLVAKIL 515 QANGRYTVKVLIENTK- 714
Vibrio ¥P_001223857. 1 WALVLLTVACTES AFFRLGDVOMNTFATLIHIGVFFRKEEFVRILHAALEKAGY DVYYPVD 60 SHVIF FAPASSTVLVDRN HILTHLMANT DVTETYFRETRNAY GILGGIPQN 300 TETTECWKLDPRGDYHGFKNLDDNHMY LDP TKI TLLTPGUSKDGELEQSGIPASLYSKIL 540 QKDGSYTVEVLID——- 733
Aeromonas YF_DBSSZE264.1  —--mmmmmmmemmemeeeee] MNTIAILNHLGVFFKEEF IRLQASLERKGFEVVIFVD 38 VLS ABARSTVIVIR THLMMMNDVTPTYFRPTREAYGILGGIPQS 278 IDTVECYKLDPKDDWHGFKDIDDNHMY LDPTKYTLLTPGHGRDGKLLEKGIPASLVSKFL. 518 QADGSYTVKVLR-——-- 710
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Possible PLP binding sites s
Edwardstellatr_o0szs2982. 1 REDLLKLIDNNARLCGYIFD#DTY KLDLCRDISEMNEHLE VY AF ANTHSTLDVSLSDLEL 93 EFARETIEERVENTEHATWEVHA TIDGLFYRAEY TRKTLIVES T fawye v TGPYNLLPLFSIGIDKTKAMSLLEGLTDFKRAY DLNLRVKNMLFSLYREDE 78
Hafnia¥?_025800207. 1 REDLLKLIDNNARLCGVIFDDTY NLDLCEETSAMNEHLPYY AR ANTHSTLDVSLNDLEL 93 EFQHDTIAERVAQTPRATHEVHA TYDGLLYNTDY TKEALDVESTHROYARVEYTH TGPYNLLFLFSIGIDKTKALSLLEALTEFKRSY DLNLRYKNMLPSLYREDE 578
Serratiate_0z0828344. 1 REDLLKLIENNARLCGYIFD#DKY KLELCEETSQLNEYMPLY AR ANTHSTLDVSLNDLEN 98 EFARDTIAKRVKETPATHEVHA TYDGLLYNTDHTKNALDVES T ANV F I TH 339 DEKG] TGPYNLLFLFSIGIDKTKALSLLEGLTDFKRSFDLNLRYKNMLFSLYKEAR 578
Proteobacteriat®_001295383. 1 RDDLLKLIENNARLCGVIFDHDKY NLELCEETSKMNENLPLY AP ANTY STLDVSLNDLEL 93 EFQHATIAKRVKETEHATHEVHA TYDGLLYNTDELKKTLIVESTHH ANV YTH 35 DEHGIMWEKTGPYNLLFLFSTGIDKTKALSLLRALTDFKRAF DLNLRVEMMLPSLYREDP 78
E colitP_001388778. 1 RDDLLKLYENNARLCGYIFDHDKY KLELCEETSKMNETL LY AF ANT I STLDVSLNDLRL 93 EFQHATIAKRVKETPRATWEVIHA TIDGLLYNTDFLKKTLIVES TNV YTN 339 DEKGRYWBKTGPYNLLFLFSTGIDKTKALSLLRALTDFKRAFDLNLRVKXMLPSLYREDP 578
Klebslellatr_o9s123982. 1 RDDLLKLIENNSRLCGVIFDWDKY KLELCEEISKMNEYMPLYAF ANT I STLDVSLNDLEN 98 EFQHATIARRVKETPHATREVHA! TYDGLLYNTDFIKKTLDVESTHHIARNEYTH 339 DEKGIYMEKTGPYNLLFLFSIGIDKTKALSLL RALTDFKRAFDLNLRVKIMLPSLY REDE 578
SalmonellatF_001100654, 1 REDLLKLIENNSRLCGVIFDHDKY KLELCEETSKLNEYMPLYAF ANSYSTLDVSLNDLRN 98 EFQHATIAKRVKETENATREVHA TIDGLLYNTDY TKKTLDVRSTHY I AME ITH 333 DERGUIMEKTGPYNLLFL FSTGIDKTKALSLLRALTEFKRAFDLNLRVKNTLPALYREAP 578
Vibrio%F_001228857. 1 DKDLIKMIENNERICGYLF DY DKY SLELCERT SKVNEKLPVHAF ANEQSTLDISLTDLRL 120 EFSREVIAEKVANTPGASAESTA TIDGLLINTQFIKESLOCKHTHI ANV F (TR 360 DEKG! GPYNLLFLFSIGIDKSKAMQLLRGLTEFKRGY DLNLTIRTMLFSLYREDE £00
AeromonasfF_089526264. 1 VADLLKLIEKNFRVCGATFDDEY SLGLCKETHDRNEKLPIFAF ANDQSTLDIHLTDLEL 93 EFSRDTIAAKVAATPGAQAPRYA TYDGLLYNTGFIKESLDTPYTHHYARVEYTH 335 DERGINMEKTGPYMLFLFSTGIDQSKAMQLLRALTEFKRGY DLYLTIKNTLPSLYREDE 578
EIKIED R RDEE, RORKK K K K X KK K Rk K bk o * * LA L S SR S s R L o LARE SRR L RS LR R T O e S O S R EEORECK K
Possible substrate binding site
Edwardstellat?_00s282382. 1 NVEFFEYALGAAEDIALKTRQSTDAYVDEILPPLTKALFNIVKEGKY TFCTPGHUGGTAF 158 hSnIHVEGDINEETFIES 335 EFYERMRIQELAGGT HALTQHHNLEDLMY RAFEVLP TMVINF HFAFQMELRGQTEEVYLE 638
Hafnia#P_025800207. 1 NVEFFEYALGAAQDIAQKTRGSTDAYIDETLPPLTKALFNYVKEGKY TFCTPGHHGGTAF 158 KSHIHVKGDINEETFHENYIMHT 395 EPYENMRIQDLAQGTHALTQHHNLPDLMY RAFEVLP THVINP HAAPQKELRGQTEEVYLE 838
SerratiaP_020828344. 1 QVRFFEYALGAATDIAAKTKQRTDEYIDTILPPLTKALFKYVREGKY TFCTPGHUGGTAR 158 KSHIHVEGDINEETFHEATMN 353 EFYERMRIQDLAQNTHNLYYEHNLEDLMY RAFEVLPTLVMNP FNAFQKELHGEVEEVYLE 638
Proteobacteriatf_001295383. 1 QISFFEYALGAAEDIARKTRATTDEYINTILPPLTKALFKYVREGKY TFCTPGHUGGTAF 158 RSHTHVKGDVNEETFHERY IMHIT 383 EFYERMRIQELAQNTHKLIYHHNLE LMY RAFEYLETHVHT T AAFQKELHGUTEEVYLD 638
E colit?_001388778. 1 QISFFEYALGAARDIANKIXGTTDEY INTILPPLTKALRKYVREGKY TRCTPGHMGGTAR 158 KSHTHVKGDVNEETFHEAY| 335 EFYENMRIQELAQNTHKLIVHHNLEDLMY RAFEVLPTMVNTE AAFQKELHGNTEEVYLD 638
Klebslellat?_oss123982. 1 QVRFFEYALGAAEDIANKIKQRTDE Y IDTILPPLTKALFKIVREGKY TFCTPGHMGGTAR 158 KSHTHVKGDYNEETFHEAY| 395 EFYENMRIQDLAQYTHKLVEHHNLE DLAFRAFEVLE SMVNTP Y AAFQKELHGATEEVYLE 638
Salmonelfa *?_001100854. 1 QVRFFEYALGAAADIAAKTRQRTDEY IDNTLPPLTKALFKIVREGKY TFCTPGHHGGTAF 158 KSHTHVKGDINEETPHERY I 349 EFYERMRIQELAQNTHKLVEHHNLEDLMYRAFEVLETMVMTPY TAPQKELHGETEEVYLE 638
Vibrio ¥P_001223357. 1 NVHFFEYALGMADDIATKINQATQE YKDATMPPFTKALFKYVEEGKY TFCTPGHUGGTAF 180 KSHIHVKGEFDRESF 420 AFYEGMRIQELAQGTHDLTRKYQLEELMYKAFDYLPEMKYTPHVARQUELRGQTEEILLN 660
Aeromonas ¥F_0E9526264. 1 WVHFFEYRLGMADDIALINGAATAE YQDATLPPFTALF K VEEGKY TFCTPGHUGGTAF 158 KSHIHIKGDVEEETF 395 SPYEGURIQELAQSTHDLTCKYRLPELMFKAFDYLPEMKNTPHAARQUELAGKLEEVPLR 838
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o _ _ Catalytic residue Lys
Edwardstellaye_onszszesz. 1 QKSPVGSLFYDFYGANAMKS ST ELGS LUHT GPHE AR Y TARTFHAERS YNMTH 218 TSPHY RV, MEGHAG] IGSTERATRFRKETKRLRSESDGYFFDVFQPEH 459 EMIGKVNANMILPYPPGVPLVMPGEMLTEESREVLEFLAMLCEIGAHYPGFETDIHGAYR 898
Hafniayr_025800207. 1 QKSEVGSIFYDFFGANANKS STMGELGSLIIHS GPHKE AEE Y TARTFRAERS YNMIN 218 TSPHYQYY AAAMMEGHAG] (GSTERATRFRKETKRLNSESEGHFFDVHQPEG 455 EMIGKVNANMILPYPPGVPLVMPGEMLTEESREYLEFLAMLCETGAHYPGFETDIHGATR 638
Serratiayy_0z0928344. 1 QKSPVGSLFYDFFGANAMKIIT STMSELGSLITHT GPHKEAEE Y TARVFHAERS YMVITH 218 TSP KGHAG] TERATKFRKETKQLNVESEGNFFDVFQPEH 455 DMVGKVNAMMILPYPEGVFLYMPGEMLTEESREVLEFLAMLCEIGAHYPGFETDIHGAYR 598
Proteobacteriatr_on1295383. 1 QESEVGSLEYDFFGENTMEKSIISTIMSELGSL HKEAEQY TARVFNADRS THVITH 218 TSPHY v@ﬂumnm:m (GSTERATKFRKETKRLETESDGHFFDVHQPDH 455 EMYGRINANMILEYPPGYPLYMPGENI TEESREYLEFLOWLCETGAYPGFETDINGATR 658
E colitp_001388776. 1 QKSPYGSLFYDFFGPHTMKI STMSELGS LTINS GPHKEABQ Y TARVFRADRS YNV K| 218 TSPHY AN KGHAGKHLINGSTERATKF RKETKRLETESDGHFFIVHQPDH 459 EMVGRINANMILPYPPGVPLYMPGEMI TEESRPYLEFLQMLCEIGAHYPGFETDIHGAYR 698
Klebslellayp_ngsi2ags2. 1 QKSPVGSTFYDFFGSNTMKIUT STIMSELGSLUTHS GPHKEARE Y TARVFHAERS YNMTH 218 TSPHYGRV; RGHAGKHLIPGSIERSTKFRKETKRLEGESEGHFFDVRQPEK 453 EMVGRVNANNILEYPPGVPLYMPGEMI TEESREVLEFLOWLCEIGAKYPGFETDIHGATR 633
SalmonellatF_001100854. 1 QKSPVGSIFYDFPGPNTMKIN STMSELGSLIIHS GPHKE AEE Y TARVFHAERS YNMI K| 218 TSPHY BGSTERATKFRKETKRLESESDGHFFDVWQPEH 459 ENVGRVNANMILPYPEGVPLVMPGEMI TEESRPVLEFLQWLCETGAHYPGFETDIHGATR 638
Vibrio#p_001228857. 1 QKSPVGSIFYDFYGPNTF! TPELGSLUNHS GPHKEAEEY TARTFNADAS TIVTH] 240 TSPQYGRV, RGHTGRHLMDSTDRATRFRKETKRLKGESEGHFFDVHQPEN 480 EMVGRVSANMILPYPPGVPLYLPGEMVTDSSREVLDFLENLCETGAKYPGFETDIHGLYR 720
Aeromonasyr_0sgsz6264. 1 GMSEAGSIFYDFIGPNAF! TSMPELGSLUIHSGPHKEAEE Y TARTFNADRS TIVTH] 218 TSPQYGRV, ANIMRGNT GKHLIKDSIDRATSFRKETKRLEDQSEGNFFDVYQEDR 455 DMYDRISANMILPYPPGVPLYLPGEMYTQDSLEYLEFLENLCETIGAHYPGFETDIHGLYR 698
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Homodimer interface

Fig S3 Sequences alignment of the predicted 10 lysine decarboxylases after the PPR prediction and phylogenetic analysis. The catalytic residue, possible PLP binding sites,
possible substrate binding sites and homodimer interface are boxed in red, blue, pink and green color, respectively.



Fig S4 Surface analyses of the homodimer of LdcEt (A) and LdcAer (B).



Conversion of 1.5 M L-lysine HCI Conversion of 1.5 M L-lysine HCI
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Fig S5 LdcEt and LdcAer converting 1.5 M L-lysine HCl under difference buffer pH and temperature. A.
LdcEt and LdcAer converting 1.5 M L-lysine HCl under difference buffer pH, the high concentration of
substrate will affect the reaction pH, so the initial reaction pHs are showed in blue; B LdcEt and
LdcAer converting 1.5 M L-lysine HCl under different temperature.



