Supplementary Figures

Note: Figures S1-S28 show the multiple sequences alignment and phylogenetic analysis for
each protein families identified in this study. The alignments were generated using the
Clustal W program with default parameters. Black shading indicates that amino acids in this
column are identical across all sequences; dark grey and light grey shadings indicate that the
amino acids in the corresponding columns are 80% and 60% identical across all sequences.
The Neighbor-Joining trees were constructed using the MEGAG6 package. Details can be
found in the legend for each figure.



A

SmPDHal 38
OsPDHa2 46
OsPDHal 38
DdPDHa 30
AtPDHal 37
StPDHa : : 39
PsPDHa : ———-MALS : 45
AtPDHa2 : MATAFAPTEE : 62
SmPDHal 100
OsPDHa2 108
OsPDHal 100
DdPDHa 92
AtPDHal : : 99
StPDHa : IR3aT : 101
PsPDHa : Im=EaT : 107
AtPDHa2 : : 124
SmPDHal 162
OsPDHa2 170
OsPDHal 162
DdPDHa 152
AtPDHal 161
StPDHa 163
PsPDHa 169
AtPDHa2 186
SmPDHal 218
OsPDHa2 226
OsPDHal 218
DdPDHa 208
AtPDHal 217
StPDHa 219
PsPDHa 225
AtPDHa2 248
SmPDHal 277
OsPDHa2 285
OsPDHal 277
DdPDHa 268
AtPDHal 276
StPDHa 278
PsPDHa 284
AtPDHa2 310
SmPDHal 339
OsPDHa2 347
OsPDHal 339
DdPDHa 330
AtPDHal : 338
StPDHa : GPIILEMDTYRYHGHSMSDPGSTYRTRDEISGVRQERDPVERIRELIL‘HNIATE : 340
PsPDHa : GPIILEMDTYRYHGHSMSDPGSTYRTRDEISGVRQERDPIERVRKLLLSHDIATEEELKDEE : 346
AtPDHa2 : \ : 370
SmPDHal 390

OsPDHa2 398

OsPDHal 390

DdPDHa 377

AtPDHal 389

StPDHa 391

PsPDHa 397

AtPDHa2 428



63 SmPDHa1
72 |~ StPDHa
e AtPDHa1
L 88 PsPDHa
OsPDHa2
98 OsPDHa1
DdPDHa
AtPDHa2
P
0.1

Fig S1. Multiple sequence alignment and phylogenetic tree for PDHa proteins from S.
miltiorrhiza and its homologs from various other species.

(A) Multiple sequence alignment of PDHas. The species and accession number for each
PDHa are shown in the parenthesis: SmPDHal (S. miltiorrhiza, KF887934); OsPDHal (O.
sativa , Q6Z5N4); OsPDHa2 (Q654V6); AtPDHal (A. thaliana, AT1G59900); AtPDHa2
(AT1G01090.1); DdPDHa (Dictyostelium discoideum, Q54C70); StPDHa (Solanum
tuberosum, P52903); PsPDHa (Pisum sativum , P52902).

(B) Phylogenetic relationships of PDHas from S. miltiorrhiza and various other species.
PDHa proteins included are SmPDHal (S. miltiorrhiza, KF887934); OsPDHal (O. sativa ,
Q6Z5N4); OsPDHa2 (Q654V6); AtPDHal (A. thaliana, AT1G59900); AtPDHa2
(AT1G01090.1); DdPDHa (D. discoideum, Q54C70); StPDHa (S. tuberosum, P52903);
PsPDHa (P. sativum , P52902).
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Fig S2. Multiple sequence alignment and phylogenetic tree for PDHb proteins from S.
miltiorrhiza and its homologs from various other species.

(A) Multiple sequence alignment of PDHbs. The species and accession number for each
PDHb are shown in the parenthesis: SmPDHDb1 (S. miltiorrhiza, KF887928); SmPDHb2
(KJ784450); OsPDHb3 (O. sativa Q2QM55); OsPDHb4 (Q10G39); AtPDHDb1 (A. thaliana,
AT2G34590.1); AtPDHb2 (AT1G30120.1).

(B) Phylogenetic relationships of PDHbs from S. miltiorrhiza and various other species.
PDHb proteins included are SmPDHDb1 (S. miltiorrhiza, KF887928); SmPDHb2 (KJ784450);
OsPDHbD3 (O. sativa Q2QM55); OsPDHb4 (Q10G39); AtPDHb1 (A. thaliana,
AT2G34590.1); AtPDHb2 (AT1G30120.1) , ZcPDHb (Zygnema circumcarinatum ,
Q32RM2); CvPDHDb (Chara vulgaris, QLACLO); SpPDHb (Staurastrum punctulatum,
Q32RS0); CgPDHb (Chaetosphaeridium globosum, Q8MAO03); PpPDHb (Porphyra
purpurea, P51266).
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Fig S3. Multiple sequence alignment and phylogenetic tree for DHLAT proteins from S.
miltiorrhiza and its homologs from various other species.

(A) Multiple sequence alignment of DHLATS. The species and accession number for each
DHLAT are shown in the parenthesis: SmMDHLATL1 (S. miltiorrhiza, KF887922);
SMDHLAT?2 (KJ784428);AtDHLAT1 (A. thaliana, AT1G34430.1); AtDHLAT?2
(AT3G25860.1).

(B) Phylogenetic relationships of DHLATS from S. miltiorrhiza and various other species.
DHLAT proteins included are SMDHLATL (S. miltiorrhiza, KF887922); SmMDHLAT?2
(KJ784428);AtDHLAT1 (A. thaliana, AT1G34430.1); AtDHLAT2 (AT3G25860.1);
CePDCE2 (Caenorhabditis elegans, Q19749); ZmPdhC (Zymomonas mobilis, 066119).
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Fig S4. Multiple sequence alignment and phylogenetic tree for LPD proteins from S.
miltiorrhiza and its homologs from various other species.

The subcellular locations of proteins were hint cp (chloroplast) or mt (mitochondrion) before
the abbreviation of species name.

(A) Multiple sequence alignment of LPDs. The species and accession number for each LPD
are shown in the parenthesis: SmLPD1 (S. miltiorrhiza , KF887936); SmLPD4 (KJ784433);
CpALLPDL1 (A. thaliana, AT3G16950); cpAtLPD2 (AT4G16155).

(B) Multiple sequence alignment of LPDs. The species and accession number for each LPD
are shown in the parenthesis: SmMLPD2 (S. miltiorrhiza , KJ784431); mt AtLPD1 (A. thaliana,
AT1G48030); mtAtLPD2 (AT3G17240); PsLPD (Pisum sativum, P31023).

(C) Phylogenetic relationships of LPDs from S. miltiorrhiza and various other species. LPD
proteins included are SmLPD1 (S. miltiorrhiza , KF887936); SmLPD2 (KJ784431);
SMmLPD4 (KJ784433);cpAtLPD1 (A. thaliana, AT3G16950); cpAtLPD2 (AT4G16155);
mtAtLPD1 (AT1G48030); mt AtLPD2 (AT3G17240); PsLPD (P. sativum, P31023);
CgDLD(Cricetulus griseus, Q8CI1Z7); mtCeLPD (Caenorhabditis elegans, 017953); SsLPD
(Synechocystis sp. PCC 6803, P72740); BsLPD (Bacillus subtilis, P21880).
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Fig S5. Multiple sequence alignment and phylogenetic tree for ACC proteins from S.
miltiorrhiza and its homologs from various other species.

(A) Multiple sequence alignment of ACCs. The species and accession number for each ACC
are shown in the parenthesis: SmMACC1 (S. miltiorrhiza, KF876015); AtACCL1 (A. thaliana,
AT1G36160); OsACCL1 (O. sativa, Q8S6N5); OsACC2 (BIFK36).

(B) Phylogenetic relationships of ACCs from S. miltiorrhiza and various other species. ACC
proteins included are SMACCL (S. miltiorrhiza, KF876015); AtACC1 (A. thaliana,
AT1G36160) ; AtACC2 (F411L3); OsACCL1 (O. sativa, Q8S6N5); OsACC2 (BIFK36).
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Fig S6. Multiple sequence alignment and phylogenetic tree for CTa proteins from S.
miltiorrhiza and its homologs from various other species.

(A) Multiple sequence alignment of CTas. The species and accession number for each CTa
are shown in the parenthesis: SmCTal (S. miltiorrhiza, KF887929); SmCTa2 (KJ784419);
AtCTa (A. thaliana, AT2G38040.1); PsCTa (Pisum sativum, Q41008).
(B) Phylogenetic relationships of CTas from S. miltiorrhiza and various other species. CTa
proteins included are SmCTal (S. miltiorrhiza, KF887929); SmCTa2 (KJ784419); AtCTa (A.

thaliana, AT2G38040.1); PsCTa (Pisum sativum, Q41008); Cs7425CTa (Cyanothece sp.

717
842

PCC 7425, B8HSZ5); TeBCTa (Thermosynechococcus elongatus BP-1, Q8DJB6); TelCTa

(Trichodesmium erythraeum IMS101); Cs8801CTa (Cyanothece sp. PCC 8801, B7JZP4);

Ss6803CTa (Synechocystis sp. PCC 6803, P74638); PyCTa (Pyropia yezoensis, Q1XDB6);

TtCTa (Thermus thermophilus HB8, Q5SHG3).
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Fig S7. Multiple sequence alignment and phylogenetic tree for CTb proteins from S.
miltiorrhiza and its homologs from various other species.

(A) Multiple sequence alignment of CTbs. The species and accession number for each CTh
are shown in the parenthesis: SmCTDb1 (S. miltiorrhiza, KF887943); AtCTb (A. thaliana,
ATCG00500.1); AbCTb (Atropa belladonna, Q8S8W?7); NtoCTb (Nicotiana
tomentosiformis, Q33C25); PgCTb (Panax ginseng, Q68RZ7); SICTb (Solanum
lycopersicum , Q2M191); NtCTb (Nicotiana tabacum , P12219).

(B) Phylogenetic relationships of CTbs from S. miltiorrhiza and various other species. CTh
proteins included are SmCTh1 (KF887943); AtCTh (ATCG00500.1); AbCTb (Atropa
belladonna , Q8S8W?7); NtoCTb (Nicotiana tomentosiformis, Q33C25); PgCThb (Panax
ginseng , Q68RZ7); SICTb (Solanum lycopersicum , Q2MI91); NtCTb (Nicotiana tabacum,
P12219); CaCTb (Coffea Arabica, A0A344); GaCTb(Guizotia abyssinica, B2LMK?2);
CpCThb(Carica papaya, B1A944); DcCTb(Daucus carota, QOG9V3).
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Fig S8. Multiple sequence alignment and phylogenetic tree for BC proteins from S.
miltiorrhiza and its homologs from various other species.

(A) Multiple sequence alignment of BCs. The species and accession number for each BC are
shown in the parenthesis: SmBCL1 (S. miltiorrhiza, KF887921); AtBC1 (A. thaliana,
AT5G35360.3); PtBC1 (Populus trichocarpa, BOHBAS); PtBC2 (B9N843); BsAccCl
(Bacillus subtilis, P49787); NsBC (Nostoc sp. PCC7120, Q06862).

(B) Phylogenetic relationships of BCs from S. miltiorrhiza and various other species. BC
proteins included are SmBC1 (S. miltiorrhiza, KF887921); AtBC1 (A. thaliana,
AT5G35360.3); PtBC1 (Populus trichocarpa, BOHBAS); PtBC2 (B9N843); BsAccCl
(Bacillus subtilis, P49787); NsBC (Nostoc sp. PCC7120, Q06862).
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Fig S9. Multiple sequence alignment and phylogenetic tree for BCCP proteins from S.
miltiorrhiza and its homologs from various other species.

(A) Multiple sequence alignment of BCCPs. The species and accession number for each
BCCP are shown in the parenthesis: SmMBCCPL1 (S. miltiorrhiza, KF887920); SmBCCP2 ();
AtBCCP1 (A. thaliana, AT5G15530.1); AtBCCP2 (AT5G16390.1); GmBCCP1 (Glycine
max, Q42783).

(B) Phylogenetic relationships of BCCPs from S. miltiorrhiza and various other species.
BCCP proteins included are SmBCCP1 (S. miltiorrhiza, KF887920); SmBCCP2 (KJ784427);
AtBCCP1 (A. thaliana, AT5G15530.1); AtBCCP2 (AT5G16390.1); GmBCCP1 (Glycine
max, Q42783); PyBCCP (Pyropia yezoensis, Q1XDK5); HiBCCP (Haemophilus influenzae
Rd KW20, P43874); PaBCCP (Pseudomonas aeruginosa , P37799).
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Fig S10. Multiple sequence alignment and phylogenetic tree for HACPS proteins from S.
miltiorrhiza and its homologs from various other species.

(A) Multiple sequence alignment of HACPSs. The species and accession number for each
HACPS are shown in the parenthesis: SMHACPS1 (S. miltiorrhiza,KF887926); AtHACPS
(A. thaliana, AT2G02770.1); SSHACPS (Synechocystis sp.PCC6803, Q55185); NSHACPS
(Nostoc sp.PCC7120, P37695).

(B) Phylogenetic relationships of HACPSs from S. miltiorrhiza and various other species.
HACPS proteins included are SMHACPSL1 (S. miltiorrhiza, KF887926); AtHACPS (A.
thaliana, AT2G02770.1); SSHACPS (Synechocystis sp.PCC6803, Q55185); NsSHACPS
(Nostoc sp.PCC7120, P37695); RnHACPS(Rattus norvegicus, B2RYJ4); BsHACPS(Bacillus
subtilis subsp. subtilis str. 168, P39135); MmMHACPS( Mus musculus, Q9CQF6);
BpHACPS( Bacillus pumilus, P55810); AmMHACPS( Aneurinibacillus migulanus, P40683).
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Fig S11. Multiple sequence alignment and phylogenetic tree for MCMT proteins from S.
miltiorrhiza and its homologs from various other species.

(A) Multiple sequence alignment of MCMTSs. The species and accession humber for each
MCMT are shown in the parenthesis: SMMCMT1 (S. miltiorrhiza, KF887939); AtIMCMT (A.
thaliana, AT2G30200.1). MMMCMT ( Mus musculus, Q8R3F5); DmMCMT (Drosophila
melanogaster, Q8T3L6); HSMCMT (Homo sapiens, Q81VS2).

(B) Phylogenetic relationships of MCMTs from S. miltiorrhiza and various other species.
MCMT proteins included are SMMCMT1 (KF887939); AtIMCMT (AT2G30200.1);
MmMCMT (Q8R3F5); DMMCMT (Q8T3L6); HSMCMT (Q8IVS2);

SaMCMT (Staphylococcus aureus subsp. aureus MRSA252, Q6GHKD5);

EcCMCMT (Escherichia coli CFT073, POAAJO); ECOMCMT (Escherichia coli O157:H7,
Q8X817);BsMCMT (Bacillus subtilis subsp. subtilis str. 168, P71019); SeMCMT (Salmonella
enterica subsp. enterica serovar Typhimurium str. LT2, 085140); HIMCMT (Haemophilus
influenzae Rd KW20, P43712).
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Fig S12. Multiple sequence alignment and phylogenetic tree for KASIII proteins from S.
miltiorrhiza and its homologs from various other species.

(A) Multiple sequence alignment of KASIIIs. The species and accession number for each
KASIII are shown in the parenthesis: SmKASIII1 (S. miltiorrhiza, KF887934); AtKAS (A.
thaliana, AT1G62640.1); SoKASIII (Spinacia oleracea, Q07510); CbKASIII (Coxiella
burnetii, AONBY3).

(B) Phylogenetic relationships of KASIIIs from S. miltiorrhiza and various other species.
KASIII proteins included are SmKASIIIL (S. miltiorrhiza, KF887934); AtKASIII (A.
thaliana, AT1G62640.1); SoKASIII (Spinacia oleracea, Q07510); CbKASIII ( Coxiella
burnetii, AANBY 3);AmKASIII (Acaryochloris marina MBIC11017, BOCE67);PmKASIII
(Prochlorococcus marinus str. MIT 9215, ABG2E1);PyKASIII (Pyropia yezoensis,
Q1XDU1);SeKASIII (Synechococcus elongatus PCC 6301, Q5N5X5);GtKASIII (Gracilaria
tenuistipitata var. liui, Q6B945);PmKASIII (Prochlorococcus marinus subsp. marinus str.
CCMP1375, Q7VES55).
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Fig S13. Multiple sequence alignment and phylogenetic tree for KAR proteins from S.
miltiorrhiza and its homologs from various other species.

(A) Multiple sequence alignment of KARs. The species and accession number for each KAR
are shown in the parenthesis: SMKARL (' S. miltiorrhiza, KF887931); AtKARL1 (A. thaliana,
AT1G24360.1); CIKAR (Cuphea lanceolata, P28643).

(B) Phylogenetic relationships of KARs from S. miltiorrhiza and various other species. KAR
proteins included are SMKAR 1 (KF887931); AtKAR1 (AT1G24360.1); CIKAR (P28643);
BnKAR(Brassica napus, Q93X62);BsKAR (Bacillus subtilis subsp. subtilis str. 168,
P51831);SsKAR(Synechocystis sp. PCC 6803 substr. Kazusa, P73574).
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Fig S14. Multiple sequence alignment and phylogenetic tree for HAD proteins from S.
miltiorrhiza and its homologs from various other species.

(A) Multiple sequence alignment of HADs. The species and accession number for each HAD
are shown in the parenthesis: SMHAD1 (' S. miltiorrhiza, KF887927); AtHADL1 (A. thaliana,
AT2G22230.1); SSHAD (Synechocystis sp. PCC6803, P73848).

(B) Phylogenetic relationships of HADs from S. miltiorrhiza and various other species. HAD
proteins included are SMHAD1 (KF887927); AtHAD1 (AT2G22230.1); SSHAD (P73848);
MaHAD(Microcystis aeruginosa NIES-843, BOJIT3);AvHAD(Anabaena variabilis ATCC
29413, Q3MH14); TeHAD(Thermosynechococcus elongatus BP-1, Q8DI101);NsHAD(Nostoc
sp. PCC 7120, Q8YURA4).
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Fig S15. Multiple sequence alignment and phylogenetic tree for ENR proteins from S.
miltiorrhiza and its homologs from various other species.

(A) Multiple sequence alignment of ENRs. The species and accession number for each ENR
are shown in the parenthesis: SmMENRL (S. miltiorrhiza, KF887923); SmENR2
(KJ784429);AtENRL1 (A. thaliana , AT2G05990.1); O. sativa OSENR1 (Q6Z014); OsSENR1
(Q6H5J0); BnENR (Brassica napus , P80030).

(B) Multiple sequence alignment of ENRs. The species and accession number for each ENR
are shown in the parenthesis: SMENR3 (KJ784430); AtENR2 (AT3G45770); BtENR1 (Bos
taurus , Q7YS70). (C) Phylogenetic relationships of ENRs from S. miltiorrhiza and various
other species. ENR proteins included are SmMENR1 (KF887923); SmENR2
(KJ784429);SmENRS3 (KJ784430); AtENR1 (AT2G05990.1); AtENR2 (AT3G45770);
OsENR1 (Q6Z014); OsENR1 (Q6H5J0); BnENR (P80030); BtENR1 (Q7YS70).
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Fig S16. Multiple sequence alignment and phylogenetic tree for KASI proteins from S.
miltiorrhiza and its homologs from various other species.

(A) Multiple sequence alignment of KASIs. The species and accession number for each
KASI are shown in the parenthesis: SmKASI1 (S. miltiorrhiza ,KF887932); Sm KASI2
(KJ784434);At KASI (A. thaliana , AT5G46290.3); HYKASI (Hordeum vulgare, P23902).
(B) Phylogenetic relationships of KASIs from S. miltiorrhiza and various other species.
KASI proteins included are SmMKASI1 (KF887932); SMKASI2 (KJ784434);AtKASI1
(AT5G46290.3); HYKASI (Hordeum vulgare, P23902); CbKASII (Coxiella burnetii,
Q83E37);SaKASII (Staphylococcus aureus, Q7A6F8); SSKASII ( Synechocystis sp. PCC
6803, P73283) ; VcKASII( Vibrio cholera, Q9KQH9);VhKASII (Vibrio harveyi, P55338).
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Fig S17. Multiple sequence alignment and phylogenetic tree for LS proteins from S.
miltiorrhiza and its homologs from various other species.

The subcellular locations of proteins were hint cp (chloroplast) or mt (mitochondrion) before
the abbreviation of species name.

(A) Multiple sequence alignment of LSs. The species and accession number for each LS are
shown in the parenthesis: SmLS1 (S. miltiorrhiza, KF887937); mtAtLS1 (A. thaliana,
At2g20860); mtPtLS (Populus trichocarpa, B9H5L9); mtVvLS (Vitis vinifera ,A5CB81).
(B) Multiple sequence alignment of LSs. The species and accession number for each LS are
shown in the parenthesis: SmLS2 (KJ784448) ;cpAtLS1 (At5g08415); cpZmLS1 (Zea mays,
B6TN12); cpRcLS (Ricinus communis, BORX57) (C) Phylogenetic relationships of LSs from
S. miltiorrhiza and various other species. LS proteins included are SmLS1 (KF887937);
mtAtLS1 (At2g20860); cpAtLS1 (At5g08415); mtPtLS (BO9H5L9); mtVVLS (VA5CB81);
cpZmLS1 (B6TN12); cpRcLS (BORX57); mtOsILS (Oryza sativa Indica Group, A2XU53);
mtSbLS( Sorghum bicolor, C5Y9R0); mtMtLS (Medicago truncatula, B7FM45); mtPsLS1
(Pisum sativum, Q3LSN5); mtOsJLS (Oryza sativa Japonica Group, Q7XRF1);
cpPtLS1(Populus trichocarpa , B91666).
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Fig S18. Multiple sequence alignment and phylogenetic tree for LT proteins from S.
miltiorrhiza and its homologs from various other species.

(A) Multiple sequence alignment of LTs. The species and accession number for each LT are
shown in the parenthesis: SmLT1 (S. miltiorrhiza ,KF887938); SmLT2 (KJ784449); AtLT1
(A. thaliana ,At1904640); AtLT2 (At49g31050); MnLT2 (Morus notabilis, EXB51235).

(B) Phylogenetic relationships of LTs from S. miltiorrhiza and various other species. LT
proteins included are a SmLT1 (KF887938); SmLT2 (KJ784449); AtLT1 (Atlg04640);
AtLT2 (At4g31050); MnLT2 (EXB51235);CbLT (Caldicellulosiruptor bescii DSM 6725,
BOMQ23); DrLT (Desulfotomaculum reducens MI-1, A4J246); AmLT (Alkaliphilus

metalliredigens QYMF, A6TWDO).
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Fig S19. Multiple sequence alignment and phylogenetic tree for FATa proteins from S.
miltiorrhiza and its homologs from various other species.

(A) Multiple sequence alignment of FATas. The species and accession number for each
FATa are shown in the parenthesis: Sm FATal (S. miltiorrhiza ,KF887924); AtFATal (A.
thaliana, At3g25110); AtFATa2 (At4g13050); CsFATa (Coriandrum sativum ,Q42712).
(B) Phylogenetic relationships of FATas from S. miltiorrhiza and various other species.
FATa proteins included are Sm FATal (KF887924); AtFATal (At3g25110); AtFATa2
(At4g13050); CsFATa (Coriandrum sativum , Q42712); MtFAta (Mycobacterium
tuberculosis, Q10856).
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Fig S20. Multiple sequence alignment and phylogenetic tree for FATb proteins from S.
miltiorrhiza and its homologs from various other species.

(A) Multiple sequence alignment of FATbs. The species and accession number for each
FATbD are shown in the parenthesis: SmFATDb1 (S. miltiorrhiza ,KF887925); AtFATD (A.
thaliana ,At1g08510); GhFATb1(Gossypium hirsutum ,Q9SQI3); UcFATb1(Umbellularia
californica ,Q41635); ChFATb1(Cuphea hookeriana ,Q39513); CcFATb1(Cinnamomum
camphora, Q39473).

(B) Phylogenetic relationships of FATbs from S. miltiorrhiza and various other species.
FATD proteins included are SmFATb1 (KF887925); AtFATb (At1g08510);
GhFATD1(Q9SQI3); UcFATb1(Q41635); ChFATDH1(Q39513); CcFATDH1(Q39473).
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Fig S21. Multiple sequence alignment and phylogenetic tree for KASII proteins from S.
miltiorrhiza and its homologs from various other species.

(A) Multiple sequence alignment of KASIIs. The species and accession number for each
KASII are shown in the parenthesis: SmMKASII1 (S. miltiorrhiza ,KF887933); AtKASII (A.
thaliana , AT1G74960.2); AtKASI (AT5G46290.3).

(B) Multiple sequence alignment of KASIIs. The species and accession number for each
KASII are shown in the parenthesis: SmMKASII2 (KJ784437); SaKASII (Staphylococcus
aureus ,Q7A6F8); SsKASII (Synechocystis sp.PCC6803 ,P73283). (C) Phylogenetic
relationships of KASIIs from S. miltiorrhiza and various other species. KASII proteins
included are SmMKASII1 (KF887933); SmKASII2 (KJ784437); SaKASII (Q7A6F8);
SsKASII (P73283); AtKASII (AT1G74960.2); AtKASI (AT5G46290.3); CbKASII( Coxiella
burnetii RSA 493, Q83E37); VcKASII (Vibrio cholera, QIKQH9);VhKASII( Vibrio harveyi,
P55338).
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Fig S22. Multiple sequence alignment and phylogenetic tree for SAD proteins from S.
miltiorrhiza and its homologs from various other species. (A) Multiple sequence alignment
of SADs. The species and accession number for each SAD are shown in the parenthesis:
SmSADL1 (S. miltiorrhiza ,KF887940); AtSADL1 (A. thaliana, AT5G16240); AtSAD2
(At2g43710); SiISAD (Sesamum indicum ,CAC44792); FaSAD (Fraxinus

americana ,ADZ95599); GmSAD(Glycine max ,Q42807); BnSAD (Brassica napus,
P29108).

(B) Phylogenetic relationships of SADs from S. miltiorrhiza and various other species. SAD
proteins included are SMSAD1 (KF887940); AtSAD1 (AT5G16240); AtSAD2 (At2g43710);
SiSAD (CAC44792); FaSAD (ADZ95599); GmSAD(Q42807); BnSAD (P29108).
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Fig S23. Multiple sequence alignment and phylogenetic tree for LACS proteins from S.
miltiorrhiza and its homologs from various other species.



(A) Multiple sequence alignment of LACSs. The species and accession number for each
LACS are shown in the parenthesis: SmLACS1 (S. miltiorrhiza ,KF887935); SmLACS8
(TBA);AtLACSG (A. thaliana , At3g05970); AtLACS7 (At5g27600).

(B) Multiple sequence alignment of LACSs. The species and accession number for each
LACS are shown in the parenthesis: SmLACS2 (KJ784439); SmLACS3
(KJ784440);MnLACS8 (Morus notabilis ,EXB34470); HaLACS2 (Helianthus annuus,
ADV16379); CaLACS (Capsicum annuum, ACF17664).

(C) Multiple sequence alignment of LACSs. The species and accession number for each
LACS are shown in the parenthesis: SmLACS4 (KJ784441); SmLACS5
(KJ784442):SmLACS6 (KJ784443); SMLACS7 (KJ784444); AtLACS1 (At2g47240);
AtLACS2 (At1g49430).

(D) Phylogenetic relationships of LACSs from S. miltiorrhiza and various other species.
LACS proteins included are SmLACS1 (KF887935); SmMLACS2 (KJ784439); SmLACS3
(KJ784440); SMLACS4 (KJ784441); SMLACSS5 (KJ784442);SmLACS6 (KJ784443);
SMLACS?7 (KJ784444);SmLACS8 (TBA); AtLACS1 (At2g47240); AtLACS2 (At1g49430);
AtLACSG (A. thaliana , At3g05970); AtLACS7 (At5g27600); MnLACS8 (EXB34470);
HaLACS2 (ADV16379); CaLACS (ACF17664); HSLACS5(Homo sapiens,Q9ULCS5);
HSACSL6 (Q9UKUO); CpLACS1(Cavia porcellus, Q9JID6); RnLACS6(Rattus norvegicus,
P33124); DALACS1(Dictyostelium discoideum, Q55DR6); HaLACS2(Helianthus annuus,
ADV16379).
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Fig S24. Multiple sequence alignment and phylogenetic tree for ABCAT proteins from S.
miltiorrhiza and its homologs from various other species.

(A) Multiple sequence alignment of ABCATS. The species and accession number for each
ABCAT are shown in the parenthesis: SMABCAT1(KF887918), SMABCAT?2(KJ784418);
MmABCD3 (Mus musculus, P55096); RnABCD?2 (Rattus norvegicus, Q9QY44);
AtABCAT1 (Arabidopsis thaliana, Q94FB9); HSABCD2 (Homo sapiens, QOUBJ2);
MmABCD1 (P48410); RnABCD3 (Rattus norvegicus, P16970); HSABCD3 (P28288).
(B) Phylogenetic relationships of ABCATSs from S. miltiorrhiza and various other species.
ABCAT proteins included are SMABCAT1(KF887918), SMABCAT?2(KJ784418);
AtABCAT1 (Q94FB9); ECABCD(Escherichia coli, WP_000628576.1);
SyABCD(Synechocystis sp.,WP_010873651.1); MtABCD(Mycobacterium tuberculosis,
WP_003899035.1); HIABCD1(Haemophilus influenza,WP_005668011.1);
HIABCD2(WP_014326530.1); MmABCD1, (P48410);MmABCD3 (P55096); RnABCD3
(P16970); RnABCD2 (Q9QY44); HsSABCD2 (Q9UBJ2); HSABCD3 (Homo sapiens,
P28288).
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Fig S25. Multiple sequence alignment and phylogenetic tree for AAS proteins from S.
miltiorrhiza and its homologs from various other species.

(A) Multiple sequence alignment of AASs. The species and accession number for each AAS
are shown in the parenthesis: SmMAASL (S. miltiorrhiza, KF887917); AtAASL (A.

thaliana ,AT4G14070.1); AtAAE16 (At3g23790); CpLAAS (Cavia porcellus ,Q9JID6);
HsSLAAS1 (Homo sapiens ,P33121).

(B) Phylogenetic relationships of AASs from S. miltiorrhiza and various other species. AAS
proteins included are SMAAS1 (KF887917); AtAAS1 (AT4G14070.1); AtAAE16
(At3g23790); CpLAAS (Q9JID6); HSLAASL1 (P33121);MbLAAS(Mycobacterium bovis ,
Q7TYX8); MMLAAS (Mycobacterium marinum , B2ZHGV4); MtLAAS(Mycobacterium
tuberculosis, 053521).



A

SmTGD1 :

RbTPP
PyTPP
SsSTPP
PpTPP

AtTGD1 :

SmTGD
RbTPP
PyTPP
SsTPP
PpTPP

AtTGD1 :

SmTGD1 :

RbTPP
PyTPP
SsTPP
PpTPP

AtTGD1 :

SmTGD1 :

RbTPP
PyTPP
SsTPP
PpTPP

AtTGD1 :

SmTGD1 :

RbTPP
PyTPP
SSTPP
PpTPP

AtTGD1 :

SmTGD1 :

RbTPP
PyTPP
SSTPP
PpPTPP

AtTGD1 :

——————— MSEEEEEETSEVPILNLESSTFLSKWSPPEMLWEGLSVL IFAGOFEVRTIK G
—————————————————————— MLLNIANSIGKRTIELAQSIGKFSIFSLAAMTSHIRPP
————————————————————————————— MLOIELOIIORFSST IRMFFRMIIRIFKT I
——————— MS----D----------RG----SRHSLSLUFORL.VAAFFITGOYF LHMLOGH
————————————————————————————— MFQFELKIQHLNSTLSEFVS RT
ANDGHPSMSMLEEETSTENNAPSQEAELPFSKWSPSEMIWSGLSVP I MAGOAYLRILKG

GUAIFENEFNHITRT.GLNRS
SGAVLAMESYTGESRFSAESS
SMVIZNe) T AlHAT. Y LDAAS

GRUiPSSpiE]R

BL¥CFTVENAsSALEA DS GHS 1N I@DEAC
VLEGDVIGYMGGYLGVYKLDFNSSTYMTRITFQOYIEPIRVISG
L F
F
GRiS TN ID]

SIIMSLTASINATSLEYAFE DisP S S\YF NAESTISRFLIC AT
INGIRS LEVGMIAGGLVISS S NPTREEINSVONETQLWRVEAC
SITISLTASIATSTIFYSE LAIESVSIEESC

SD HR;ERPWIVSA

WLECFTVGWASSAL
MElccFRYGAEDRLKNCM-- : 283
NS L LI LB SINM IR 1 FigK V- ————— - ———— : 259
IAQANNI : 263
LG---- :
IAQGNNL : 263
LKNCV-- :

53
38
31
35
31
120

113
98
91
95
91

180

173
158
151
155
151
240

233
218
211
215
211
300



100 p~—————SmTGD1

59

AtTGD1
SsTPP
PyTPP
100 PpTPP
RbTPP
e |
0.1

Fig S26. Multiple sequence alignment and phylogenetic tree for TGD proteins from S.
miltiorrhiza and its homologs from various other species.

(A) Multiple sequence alignment of TGDs. The species and accession number for each TGD
are shown in the parenthesis: SmTGD1 (S. miltiorrhiza ,KF887942); AtTGD1 (A.

thaliana ,AT1G19800.2); RbTPP (Rickettsia bellii, Q1IRGU3); PyTPP (Pyropia yezoensis,
Q1XD94); SSsTPP (Synechocystis sp.,P73009); PpTPP (Porphyra purpurea ,P51393).

(B) Phylogenetic relationships of TGDs from S. miltiorrhiza and various other species. TGD
proteins included are SMTGD1 (KF887942); AtTGD1 (AT1G19800.2); RbTPP (Q1RGUY);
PYyTPP (Q1XD94); SSTPP (P73009); PpTPP (P51393).
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Fig S27. Multiple sequence alignment and phylogenetic tree for GLB proteins from S.
miltiorrhiza and its homologs from various other species.

(A) Multiple sequence alignment of GLBs. The species and accession number for each GLB
are shown in the parenthesis: S. miltiorrhiza and various other plants. GLB1s included are
SMmGLB1 (S. miltiorrhiza ,KF887941); AtGLB1 (A. thaliana ,AT4G01900.1); OsGLB1 (O.
sativa ,Q6AUR?2). (B) Phylogenetic relationships of GLBs from S. miltiorrhiza and various
other species. GLB proteins included are form S. miltiorrhiza and various other plants. GLB1
proteins included are SmMGLB1 (KF887941); AtGLB1 (AT4G01900.1); OsGLB1
(Q6AUR2);SeGLB1 (Synechococcus elongates, POA3F4);MbGLB1 (Mycobacterium

bovis ,P64250); PmGLB1 (Pasteurella multocida sub sp. Q9CJK1); AaGLB1(Aquifex
aeolicus, 066513);NpGLB1 (Nostoc punctiforme, 030794);MdGLB1 (Microchaete
diplosiphon, Q47894);SsGLBL1 (Synechocystis sp. , Q55247).
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Fig S28. Multiple sequence alignment and phylogenetic tree for WRI proteins from S.
miltiorrhiza and its homologs from various other species. (Some SmWRIs are partial and not
shown in this Fig.)

(A) Multiple sequence alignment of WRIs. The species and accession number for each WRI
are shown in the parenthesis: SmMWRI1 (S. miltiorrhiza, KF887944); SmWRI2
(KJ784453);SmWRI4 (KJ784455); SmMWRI5 (KJ784456); SmWRI9 (KJ784460); SMWRI10
(KJ784461); SMWRI12 (KJ784463); A. thaliana AtWRI (AT3G54320.1); AtAP2L4
(At2g41710); AtRTOE3 (At5g67180); AtAPETALAZ (At4936920); AtANT (At4g37750);
AtAP2L1 (At1g16060).

(B) Phylogenetic relationships of WRIs from S. miltiorrhiza and various other species. WRI
proteins included are SMWRI1 (KF887944); SmMWRI2 (KJ784453);SmWRI4 (KJ784455);
SMWRI5 (KJ784456); SmMWRI9 (KJ784460); SmMWRI10 (KJ784461); SmWRI12
(KJ784463); AtWRI (AT3G54320.1); AtAP2L4 (At2g41710); AtRTOE3 (At5g67180);
AtAPETALAZ? (At4g36920); AtANT (At4g37750); AtAP2L1 (Atlgl6060).



