-102 CTCTAGATCTGTTGRAATTGRAGCARGGAT CGATCAGRATTCAGRRAGTAGTGCRACAR
GCTCGAGCTCGACTCCTRARAGATCTCCCGTAGTATACTACGARAGARCCACATAGRATTTG
1 ATGRATGGCGCTTCRARCATCTAGTACCATCCGAGCAGCCTTCTCCCACTGTGTACRRCRR
M N G A S TS ST I RARATF S HCV g Q
61 GTACGRAGUTATGATTACCACCATTACCTTTGCCTCCTCCAGUTGTCCCCTRRCATGCGE
v R 5 ¥ D ¥ HHY LCIU LU LG UL S P N MERE
121 ARAGCTGCATTTGCTCTGCGTGCTTTCRAATGTAGRRACTGCCAGRGCCATGGRATGTTGCT
K A A F AL RATFWNWVETH A AURW-AZMTDV A
1581 TCTGATCCAAGRATTGGTCTTATGCGCCTCCTTTGGTGGCARGRAGCCATAGRACRARARTC
s D PRI GGL MURILULWWOQUE®& BATITDIE KTI
241 TTCGCCCACRAGRARARATCGRRCATCCCACTGCTCARGCTCTCTCTTCGATRAATCTCTGRA
F A H K K I EUHUPTO AGQH-AILS S5 I I 5 E
301 CRCRARRRTCRGCRRRAGTTGGCTARRGAGGTCTGTTGRAGCTCGGATTATCGATGCARGA
H K I §$ K 5 W L KR S VvV E A R I I D A R
361 AGGGRGGARRATGRARRTCCCACAGTCGATCGRARAGRAATTGGRARARRATATGCCGRATCCRACT
R EENETI P @ 535 I EETLEIZEKYAUZE S T
421 GTTTCCACCATATTATATATGACACTTCAAGCTGGAGGRATAAGGTCCACGGCAGCGGAT
vSs$ T I L Yy M T UL @ A G G I R S T & A D
431 CATGCAGCTTCACACATTGGGRAGGCRAAGCGGTCTCCTTTTGCTCCTTAGRTCATTACCT
H A A S HI GGKAS GG ULU LU LT LTULURS L P
541 TRCCRCCATAGTCGTRATTCCCARCTTCGCTATATACCATTTGRAGTGGCATCCARGCAL
Yy H H S R N 5 ¢ L R Y I P F E V A 5 K H
601 GGATTGTTAAGTCACGRAGGGAGGTCARAATCARGTTCAGCTGGGTTACCGTGRGGGTTTA
z L L §$ H E G G @@ N @V QL GG Y R E G L
661 CCRRATGCAGTATTTGAGATAGCTTCCGTTGCTAGTGTTCATTTGCAGRRGGCTCGTGAG
P N AV F EI A S V A 5 V HL @ K AR E
721 TTGGCRARAGACTGTGCCTGUGGAGGCTCTTCCCGTGTTGCTTCCAGCTGTGCCTGCACAG
L A K TV P A E AL PV L L P &YV P A Q
781 GTTATATTGGACTCTCTACGRRGAGTGCATTTTGACGTGTTTGATCCARGGTTGATGRAGAR
v I L.D 5 L R R V HF DV F D PERTILMZE
841 GGGATTCTGGGTATTTCACCCTTATGGTTTCARTTARAGCTGARAGTGGAATGCATGGRAR
z I L. 6 I 5 P L W F @ L K L K W N 2 W K
901 AGTACATATTGA +1
5T X *

Figure S1A. The nucleotide sequence and deduced amino acid sequences of CmPSY. An asterisk (*)
represents a stop codon.



=180 CGGTGGGGRARCAGATTTCACTACGCTRARARATTTCCATTCTCTAGCTCTGTTGTGGGTCR

TCATAGTGGGTTTTAGTAATTCCCATTGTARRACTAGGTTGGTGACTGRAAACTGGTGGAG

1 ATGACTTTAACTAGTTCTGTTTCCGTGGTRAAATTTGAGTGGACARGGGRAATATARTARAC

M T L T 8§ 58 v §8 Vv VvV N L 8 G @ G N I I N

61 ATCTGGAACTCARATTCCAGCAGAAGATGTTGTTTCTCTATARATTCTGGAGATRARCAAT

I W N S N 5 8 R R C C F 8§ I N 5 G D NN

121 CTATTAGCATTTGGAGGGAGTGATTCTATGGGTCTCTCCTTGAAATCTCGRARAGECACAT
L L. A F G 6 8 D S M G L 8 L K 5 R K A H

181 GCTGTTGGRACTCGGCCRARAGGAGGRARAGTTGGCCCTTTGCAGGTTGTTTGTGTGEACTAC
A VvV G T R P R R KV GG P L @@ V V C WV D Y

241 CCRAGACCTGRACTTGACRATACCGTTAATTTCATAGRAGCTGCTCACTTTTCTTCACTC
P R P E L D NTV NV F I EAU&AUHUF S5 5 L

301 TTCCGTACTTCTGCTCGTCCAGRARRACCATTGCRAGTTGTAATTGCTGGTGCAGGCTTG
F R T S A R P E K P L Q V V I A G A G L

361 GCTGGTCTATCTACGGCARAARATATCTGGCAGATGCAGGTCACARRCCCATATTGCTGGARA
A G L §s T A K Y L A DA G HEK P I L L E

421 GCRARGAGATGTTTTGGGTGGARAGGTGGCTGCGTGGARAGGAT GATGATGGAGACTGGTAC
A R D V L G 6 K VvV A A WK DUDD G D W ¥

4581 GAGACTGGCCTACACATATTTTTTGGAGCTTACCCGAACGTGCAGAATTTGTTTGGAGAR
E T 6 L. H I F F G A Y P N V @ N L F G E

541 CTTGGTATTAATGATCGATTGCAGTGGAAGGRAACACTCAATGATTTTTGCCATGCCARAGC
L ¢ I N D R L @Q WKUEUH S M TIFAMP S5

601 AAGCCAGGAGAGTTCAGCAGATTTGATTTCCCTGATGCTCTTCCTGCACCGTTARATGGE
K P G E F S R F DD F P D AL P A P L N G

66l ATATTTGCCATCTTAAGRARACRATGRRARTGCTTACATGGCCGGRAGARAGTACGGTTTGCT
I F A I L R N N EMLTWUPE K V R F A

721 ATTGGACTCTTIGCCTGCGATGGTTGETGGRACRAGCTTATGTGGAGGCTCARGATGGATTT
I ¢ L L P A M V G G Q@ A ¥ V E A Q D G F

781 ACCGTTRARAGATTGGATGAGARAGCAGEGTGTTCCAGATCGAGTRAACTGATGAGGTGTTT
T vV K D W MR K @ G V P D R V T D E V F

841 ATCGCCATGTCRARGGCACTARACTTCATRAATCCAGATGAGCTTTCGATGCRAATGCATT
I A M 8 K A L N F I N P D E L S8 M @ C I

601 TTGATTGCTTTGAATCGATTTCTTCAGGARARACATGGTTCTAAGATGGCCTTTTTAGAT
L T A L N R F L g E K H G S K M A F L D

%6l GGTRACCCTCCCGAGRAGACTTTGCATGCCGATCSTTGRACATATCCARTCTCGRAGGTGGE
G N P P E R L C M P I VvV E HI Q 8 R G G

1021 CRAGTCGRACTCRATTCACGRAATTCARRRAGATCGAGCTGARRAGTGATGGRACTGTGRARAG
Q v E L N 535 R I ¢ K I BE L K S D G T V K

1081 CGTCTTATACTCACTRAATGGCRAATGCAATAGRAGCAGATGCTTATGTAATTGCARCTCCA
R L I L T N G N A I E A D A Y V I &2 T P

1141 GTTGATATCTTGRAGCTTCTTTTACCCGRAGACTGGARARGAGACTCCCTACTTCARGRARR
v D I L K L L L P E D W K E T P ¥ F K K

1201 TTGGACRARATTAGTCGGAGTTCCTGTGATTRAATGTGCATATATGGTTTGACAGGRRAACTG
L pD K L v.6 VvV P V I NV HI WU F DR K L

1261 ARRRACRACATATGATCATCTACTCTTCAGCAGRAAGTCCCCTCTTGAGTGTATATGCCGAC
K N T Y D H L L F S R S5 P L L 5 ¥V ¥ A D

1321 ATGTCTGTAACATGTRAGGRAATATTACGACCCARACCGCTCCATGCTTGAGTTGSTTTTT
M 5 ¥ T C K E Y ¥ D P N R S M L E L V F

1381 GCACCTGCLTGRAGACTGGATATCATGCAGTGACGCAGARATTATTGARAGCTACTTTGRRAG
A P A E D W I 58 C 85S DA E I I E A T L K

1441 GAGCTCGCGRAACTCTTTCCTGATGARATTGCTGCAGATCAGAGCARAGCARARATATTG
E L A K L F P D E I A A D @ S K & K I L

1501 RAAGTACCACATTGTCRAARRACACCACGTTCTGTTTATARRACCATCCCTGATTGCGRACCR
K Y H I v K T P R S VvV Y K T I P D C E P

1561 TGCCGTCCACTGCARAGATCTCCTGTAGRAGGGATTTTATTTGECTGETGACTACACARAG
C R P L QR 5 P V EGF Y L A G D Y T K

1621 CRRRAGTATTTGGCTTCAATGGRAAGGTGCAGTTTTGTCTGGGRAAGCTTTGTGCGCAGGCT
Q K ¥ L. A 5 Mm B G A V L §8 G K L C & g A

1681 ATTGTGCAGGACTATGAGTTGCTTGCTGCGCGGAGAGARARRRACAGGRACGACAGRAGGCA
I v ¢ D Y BE L L A A RRUEI KNURTTE A

1741 AGCATCGCTTARATAARATTATCAGATTTGTGCATTTCTGTATTTCTAATAGCAGGTTCCA

5 I A *
CTAGATATATGTARAATCTTATCTTATCAATGTATTGCAATTTCTCTTTTTGCARA +16

Figure S1B. The nucleotide sequence and deduced amino acid sequences of CmPDS. An asterisk (*)
represents a stop codon.



ATTTCCTCCTCCTCCTCTTTCTCTCTCTAGCTTTCTCTCTCTAACTTACACTCGTTA
1 ATGGCGTCTCCTCTTCTCCTCTCTAATTCTACCTTCTCCTTCTCTCACCACCGCTCTCAC 60
M A 5 P L L.L 3 N S T VF S F 5 HHUER S5 H
61 AATGGECAGCAGCAGACCCATCACTTCAARCCGTAGCTTAACCCTCTCTTCTTTARACCCA 120
N ¢ 5§ S R P I T S N R S L TUIL S 3 L N P
121 ATARARATCCCTAATTTTGATTCARAATTGAAGAGARACCCTARRACCTCTTTCAGTTTG 180
I K I P N F DS KL KRNUPI KT S5 F S L
181 CTGCRATTACACCGGAGGRAGGTRAATTGTAGGAGCATCGCTTGGAGRAAGGGRARRCGGRE 240
L g L H R R K VvV I VvV G A 5 L G E R E T E
241 GRAGRAGRATTCTTCTTCGGTTGTAGCTGATGATGAGATTCAAGTTGGTGAGGATTCAGCT 300
E K N 5 S §8 VvV Vv AaADUDETIGQV GG E D 5 A
301 TTCTTTGATTTGGGTGAGCAGAAGATTATTTCTTGGGTTTATTTTACGGGRATTCTGGGA 360
F F DL 6 E @ K I I S WUV Y F T G I L G
361 GTTGTTTTGTTCGCACTCGATGTAATTTGGATTGATTCGTCGACTGGGETTGEACTCGEE 420
v v L F AL D V I WI DS S T GV G L G
421 ARGGCGTTTGTITGATTCTGTTTCAGEGATTTCAGRARGTCATGAGATTGTARTGCTGATC 480
K A F ¥D SV 5 G I §$ E S HETIVMTULTI
481 CTTATTTTCATTTTCGCTGCTGTCCACAGTGGCCTGGUTAGTTTCCGGEACATCGGAGRAG 540
L T F I F A AV HS G L A S F R D I G E
541 AAGTTRAATTGGAGRACGAGCTTACCGTGTTCTATTTGCAGGGATCTCTCTTCCTTTGGCA 600
KL I & BE R A Y R V L F A GG I 5 L P L A
601 GTTAGTACTGTTGTGTACTTCATTAARCCACCGATACGATGGRATGCAATTGTGGCAGCTC 660
v 5 T v v ¥ F I N HR Y D G M @ L W Q L
661 CRGAGTGTTCCTGGGCTTCATCAACTACTGTGGATTGCGRATTTCATCTCCTTCTTTTTC 720
Q § v P 6 L H g L L W I A N F I 5 F F F
721 TTATATCCTTCGAC 734
. Y P S

Figure S1C. The nucleotide sequence and deduced amino acid sequences of CmZ-ISO. An asterisk (*)
represents a stop codon.



GCATGTTATTTGATC

1 ATGGCTTCTTTTTCTTCRAACTTCTTTTCTTGCTACTTCATCAGCTTCCATACTAGTARGC

M A S F S S T S F L AT S S A S I L V S

61 CRRAGCAGCTTCTGCRARGRGATTAGGGGACGGGGTATTRARATGGCTCTTCTTTTGTTTAT

2 35 s F C K E I R G R G I N G 85 3 F V ¥

121 CGTTGCCGTGGGCATAAGACTCCATTGRARRACTCGGAGCTTCGRARATTARATCTTCTTCC
R ¢C R GH KT P L KT RS F E I K S5 S5 S5

181 TTGGATACARATGTCTCTGRCATGAGGATTAACGCACCGRRAAGGCTTATTTCCACCGGAR
L Db T N VS DMERETIWNWRZaZUPIEKGULF P P E

241 CCTGAGTGTTATAGRAGGACCRRRATTGRAAGTGGCRATCATCGGAGCCGGGCTCGCGEET
P E C Y R G P K L K VvV A I I G A G L A G

301 ATGTCRACTGCAGTGGAACTTTTGGATCARAGGCCACGAGGTTGATATATACGACTCRAAGE
M 5 T A Vv E L L D @Q G H E Vv D I ¥ D S R

36l ACCTTAGTTGGCGGGRRAAGTGGGTTCCTTTGTCGATARACATAGTGGRAARTCATATTGRA
T L.V G 6 KV 6 S F v DI KUHS G NUHTI E

421 ATGGGGCTACATGTTTTCTTTGGCTGCTACRATARCCTTTTCCGCTTGATGAGRRAGGTG
M 6 L H VvV F F 6 C ¥ NN L F R L MR K V

481 GGUGCRAGACGRARATTTACTGGTGARAGRACATACTCATACTTTTATCARTGRAAGGGGEC
G A D ENL L V K E H T HTF I N E G G

541 CGAGTCGGTGRAGTTGATTTTCGATTTCCAATTGGAGCACCATTACATGGAGTTAATGCA
R v 6 &E v D FURVF P I G A P L H G V N A

601 TTTTTGRATACRRAACAGCTCRAGGCTTATGATARRGCTAGGRATGCATTAGCTCTATCC
F L N T K ¢ L K A Y D K A R N &2 L A L S5

66l CGCAGCCCAATCGTTCGGGCACTTGTTGATCCAGATGGTGCARTGAGGGATATTCGRARAC
R 5 P I vV R A L V D P D G2 M UERUDTIZ RN

721 TTRAGATAARTATAAGCTTCTCCGATTGGATCTTGTCRARARAGGTGGCACGCGCATGTGTATC
L D N I 358 F S D WTIUL S K GG TU RMOCTI

781 GACCGATTGTGGGATCCTGTTTCGTACGCTCTTGGATTTATTARCAGTGRCAATATGAGT
p R L W D P V S Y A L G F I N S DNM S5

841 GCTCGTTGCATGCTCACAATTCTCACTTTGATTGCCACTRAGRCAGAGGCTTCTCTATTG
L R C M L T I L T L I A T K T E AR 5 L L

901 CRACATGCTTARAGGCTCTCCTGATGTTTACTTAACTGGTCCTATCRARARAGTATATTACE
H M L. K& S P DV Y L T G P I K K Y I T

961 GRACRRRGGTGGRAGGTTCCATCTCAGGTGGGGTTGCAGRAGARATACTTTACGATRRAATCT
D K G G R F HL R W G CRUETI L Y D K S5

1021 GTTAATGGAGRACACGTATGTTTCAGGAATTRARARAGTGTCTARAGGCGACRARTAGGARAATA
vV N G DT Y V 8 G I KV 8 KATNU R K I

1081 GTGARAGCTGACGTTTATGTGGCAGCATGTGATGTACCAGGRATCARRAGRACTCATTCCA
vV K A DV Y V A A CDV P G I KRULTIP

1141 CCRGACTGGAGGGRATTGGAGTTTTTCGACRACATCTATARACTAGTTGGAGTACCRAATT
P DWERETLUEU FFDNTIY KL V G V P I

1201 GTGACTGTACAGTTGAGATACRATGGCTGGGTTACAGRAATTACRAAGACCTAGRRRRGTCG
v T v Q L R Y N G W V T E L Q@ D L E K 3

1261 AGGCAGTTGAGTGGAGCTGCAGGTTTGGATARCCTCCTTTATAGTCCAGATGCAGATTTT
R @ L. §5 6 A A G L D NL UL Y S P DA D F

1321 TCGTGCTTCGCCGACCTTGCACTCRACATCTCCAGRAGATTACTACATTGRAGGGTCRARAGET
s ¢ F A DILAT LTS P E DY ¥ I E G Q@ G

1381 TCATTGCTCCRATGTTTGCTTACACCAGGGRAGCCCTTACATGCCATTACCARRAGETARE
s L L @ ¢ L L T P G S P Y M P L P K D K

1441 ATCGTAGRRARAGTTGCGRATCAGGTTTCAGCTTTATTCCCATCTTCTCRAAGGCTTGGRR
I v E K v A N Q V 3 A L F P 8 353 Q@ G L E

1501 GTTATTTGGTCTAATGTTTTRARRACTTGGGCARTCGTTATATCGCGARGGTCCTGGRARAT
v I w S N VL KL 6 ¢ S L Y RUE G P G N

1561 GATCCTTTCRGACCTGATCRARARGRCACCTGTGRRARATTTCTTCCTTGCTGGCTCCTAC
p P FR PDQ KT P V KNFF L AG S Y

1621 ACTARRACAGGATTACATTGATAGCATGGAAGGAGCRAACTCTATCAGGRAGACRAGCATCA
T K ¢ b Y I D S M EG2A&ATUL S G R Q@ A S8

1681 GCCTATGTTTGTGRRAGCGGGGRAGRATTGGCAGCTCTTAGGARGATGCTTTCTGCCATT
A& Y v ¢ E 858 G EEL A A LRI EKMTL S A& I

1741 GRRGCCCRAGRAGTCACARAATCTGRARACATTATTGACGAGCTRAGTGTTGTCTGATGT

E A Q E V T K §S EN I I DE L S8 V V *

ATRAGCTATCATTTGTTGAGTTCCACTRAATTCAGTCATCTCAGGCTGCCCGRRRAGT +183

Figure S1D. The nucleotide sequence and deduced amino acid sequences of CmZDS. An asterisk (*)
represents a stop codon.



-4]1 TCCCCAACCTCATCATCRAATCATGTACAACAARCATCCACTCTCACARACCACCACCATCC

1 ATGGCCGAATTAGGGTTCCGCTCTCCATCTCTTACTTACAGTCTCCCTTCTCTATCTCAT

M A E L G F R §8 P S L T Y §8 L P 38 L S H

6l CCTTTCRARARRACACTACCATTCRAATACTCTCAATCTTTGTTGTTTTTGGARACCCATTGAG

P F K T L P F N T L NL C C F W K P I E

121 GGTTTTGAGCTGAGGARARGTSGGARATTGGCATTTCTTTTGRATARGAGGAGRATTGGG
z F E L R K 5§ G K L 6 F L L N K R R I G

181 AGTTTGACGRARATCAGTGTTGAGTGTGGAGRARGARAGTGAGTAGAAGTGGTAGTGRAARGT
5 L T K 8§ v L. 5 VvV E K E v 53 R 3§38 G 353 E 5

241 GGAGRAGAGAGATRAATTTTGATGCGATTGTTATTGGTTCTGGRATTGGTGGATTGGTTGCT
G E R DN F DA IT V I G S 66 I G G L V A

301 GGGRACGCAGTTGGCAGTGARAGGAGCTAGGGTTTTGETGTTAGAGRRAGTATSTGATTCCT
G T @ L A VvV K G A RV L Vv L BE K ¥ v I P

36l GGTGGAAGTTCTGGGTTTTACCAGRAGGATGGETATACGTTTGATGTTGGATCATCTGTG
G G § S 6 F ¥ g KD G XY T F DV G S8 8 V

421 ATGTTTGGGTGCGGCGATRARGEGCAATCTGRATTTGATTACTCGAGCATTAGCTGCAGTT
M F G C G DK G N L NL I T ROATLAZRA V

481 GGGTGTARAGTTGGATATGTTACCGGACCCGTCRAACTGTGCATTACCATCTACCTGACRAT
G ¢ K L. b M L P D P S T WV H Y HUL P D N

541 CTATCTGTTCGRAGTACACAGRGAGTRATAGTGACTTCGTCATGGRRCTCATCRATAGATTT
L 8 v R VvV H R E Y 8 D F vV M E L I N R F

601 CCTCATGRARAGGRARAGGRATCCATARATTTTACGGTGRAATGTTGGRAAGATATTTRAATGCC
P H E K E G I HKF Y G E C W K I F N A

66l TTGRAACTCGCTGGAATTGRAAGTCACTCGAGGAGCCACTTTACCTTTTTGGACARTTCTTT
L N S L E L K 8 L & E P L Y L F G @ F F

721 CGRRRACCGCTTGRATGCTTAACGCTTGCTTATRAATTTGCCTCRARARATGCTGGAGCCATT
R K P L E C L T L A Y N L P Q N A G A I

781 GCTCGGRAGTTCATACGAGATCCCCAGTTGTTATCTTTTATAGATGCCGAGTGTTTCATT
A R K F I R D P @Q L L §8 F I D A E C F I

841 GTRARAGCACCACTRATGCTTTGCGGACACCGATGATCAATGCGAGCATGGTTATGTGTGAG
v s T T N A L R T P MTIWN-ZBABS M WV M C E

901 AGGCATTTITGGIGGAATCAACTACCCCGTTGGTGETGTTGGGAGRATTGCARRRTCCTTA
R H F G G I N Y P V G G V G R I A K S5 L

96l GCRARRAGGCCTGCTTGATARGGGCAGTAACATRAATTTATRAGGCARATGTGACTAGCATT
A K 6 L L D K G 35 N I I Y K ANV T 5 I

1021 ATACTTRAGGATGGARARGCTGTAGGAGTTARGCTTTCAGACGGRAAGAGAGTTCTTTTCR
I L K b G K AV 6V KL 58 D G R E F F S8

1081 ARRRCCATRATATCARATGCRACTAGATGGGATACCTTTGGARAGCTTTTARRRAGGRRARR
K T 1 I S N A T R W D T VF G K L L K G K

1141 GAACTTCCGRAGGRAAGAGGAARACTTTCAGARACTTTATGTCAAGTCCCCATCCTTTCTT
E L P K EE E NV F Q K L Y V K 3 P 5 F L

1201 TCCATCCRACATGGCGGTTGAAGCRARAGTTTTGCCTCCAGACACAGATTGCCATCATTTC
5 I H M A V E A KV L P P D T D CHH F

1261 ATTCTTGAGRATGACTGGACCARRTTAGAGGAGCCATATGGRAGCATCTTTTTGAGCATT
I L. ENDWTZ XKL EUEU®PZY G S5 I F L 85 I

1321 CCRACTGTTCTTGATTCCTCCTTGGCTCCAGRAGGACGTCACATCCTTCACATATTCACG
P T VvV L. D S8 §8 L A P E G R HI L HIF T

1381 ACATCTTCCATTGRAGGATTGGRARAGGGCCTCCCTCAGRRARAGATTATGATGCGARARRGGAG
T 8 § I E D W K G L P Q@ K D Y D A K K E

1441 CRCGTGGCAGATGRAATCATCAGTCGACTGGRAARAGRARCTTTTTCCAGGGCTTRARATCG
H v A D E I I 5 R L E K K L F P G L K 8§

1501 TCCATTGTTTTCRRAGAGGTAGGGRACGCCCRARAGACACATAGACGTTTTCTTGCTCGAGAT
5 I v F K E v G T P K T H R R F L A R D

1561 AGTGGTRCATATGGACCCATGCCACGTGGTACCCCARRAAGGCTTATTAGEGATGCCGTTC
s 6 T ¥ 6 P M P R G TP K G L L G M P F

1621 AATRCRARCAGCTATAGATGGGCTCTACTGTGTCGGAGATAGCTGCTTTCCAGGRACRAGGT
N T T & I D GG L Y C V G D 58 CF P G @ G

1681 GTTATAGCTGTAGCCTTTTCAGGGATAATGTGTGCTCATCGAGTGGCCGCTGATATCGEE
v I A VvV A F 58 G I M C A H R V A A D I G

1741 CTTGAGGRARAGATCCCCRAATATTAGATGGTGCCTTACTTAGACTTCTTGGCTGGTTRAAGE
L E ER S P I L D G A L L R L L G W L R

1801 ACAATTGCATGAAGATCATAGGCTTCATTTATTGAGTGGATGGATGARACTTGACCTATT

T T A *
GTATGAATGGGGGTTCTGCTATACTTCTGCTTTGGAGATCTTGRAAGGRAACCCATC +321

Figure S1E. The nucleotide sequence and deduced amino acid sequences of CmCrtISO. An asterisk (*)
represents a stop codon.



-242 AGACTTTCTTGCARRACCCACATCTTAGTTTTCTGAGATTTTTATCTGAGATTTTTTA

1 ATGGGTACTCTACTCAGRACCCATRATARGCTTGAGTTGCTTCRACCCACTACATGGGTTT

M 6 T L L R T H N K L E L L H P L H G F

61 GCAGRARRLCRACRARCCTTTTARACCTCTTCCRAGCTTCARRACCATGRARTATAGGTTTAGR
A E K H N L L T 5 58 KL g N HE ¥ R F R

121 ACARGCGAAGRARAAGTCATCGRAATTGGTGTGTTAATGGTTCTGTTARGGCCAGTAGTAGT
T A K K 5§ H R N WCVNGS5 V KA S5 5 S5

1581 GCTCTTCTGGACCTTGTTCCAGRARRCCAAGRAGGAGRATCTTGAATTTGAGCTTCCCATG
A L L D L VvV P E T K K E N L E F E L P M

241 TATGRACCCATCRRAGGGTCTTACTGTGGACCTCGCAGTTGTTGGRAGGCGGTCCGGCCGET
Yy b p 5 K 6 L T VvV D L A VvV V G G G P A G

301 CTTGCTGTGGCTCARCAGGTCTCTGRARGCTGGCCTCTCAGTTTGTTCGATAGRCCCTTTT
L AV A Qg Q V 5 BE A G L 5 VvV C S5 I D P F

361 CCCARATTGATCTGGECCTARACAATTACGGTGTGTGGGTTGATGAATTT GRAGCCATGGAT
P K L I W P N N Y G V WV D EF E A M D

421 CTTCTTGATTGCCTTGACACCACCTGGETCCGETGCCGTTGTGTTCGTCGATGATARATCA
L .. b ¢ L DT T WS G AV V F VvV D D EK S5

451 ARRRRAGTATCTCGRACRAGACCTTATGGRAGGGTTRAATCGCARACAGTTGRARTCTRRAGATG
K K ¥ L. 0. R P ¥ G R V N R K g L K S K M

5341 ATGRARRRLATGCATAGRRRATGGTGTCAAGTTTCATCRAGCTRAAGGTCATTRARGGTTATT
M K K CIEWNGV K F H Q@ A KV I K V I

601 CATGAGGAATCTAAGTCCCTTTTAATCTGCAATGATGGTGTRAACGATTCARGCRARACTTTG
H E BE 5 K 5 L L I ¢ N D GG V T I g & T L

661 GITTCTTGATGCCACAGGETTTTCARGGTGCCTGGTTCAGTATGATARACCTTATAACCCT
vy L bpba T GG F S R CL V g Y D K P Y N P

721 GGGTRACCAAGTTGCTTATGGTATTTTAGCAGRAGTAGRRAGRACATCCATTTGRARGTAGAT
G ¥ 9 v A Y 6 T L. A E YV EEH P F E V D

781 ARGATGCTTTTCATGGATTGGAGRAGATTCTCATCTTRAATCTGARCCATGRRACAGRARAGRL
K Mm L. v M D W R D S HUL NLNUHHUE @ K E

541 ARGAATTCCARRATTCCCACTTITTCTTTATGCAATGCCGTTTTCATCARATAGRATTTTT
K N S K I P T F L ¥ A M P F 5 5 N R I F

901 CTRAGRAGARACATCTCTGGTTGCTCGACCGGGAGTTTCCATGGARGATATTCAGGRRARGG
L £ BE T S5 L v A R P G V 5 M E D I Qg E R

961 ATGGCTCTTRAGATTGRAGCACTTGGGTATRARGGTTRARALRGCATTGRAGAGGATGRACGE
M A L R L K HL GG I KV K S5 I EE D E R

1021 TGTGTTATTCCRATGGGTGGGCCACTTCCTGTRAATCCCTCRARAGEGTTGTTGGRARATAGGT
c vI1i1I P M G G F L PV I P Q RV V G I G

1081 GGCACTGCCGECATGGETTCATCCTTCGACAGGATACATGETAGCGAGAACTCTTGCGGECR
¢ T A 6 M VvV H P 5 T G Y M VvV A R T L 2 A

1141 GUCCCAATAGTTGCARAGTCGATAGTTCAGTATCTTGGATCTGRACRAGGATTTTCTGGET
A P T vV A K 5 I V QY L 6 8 E @ G F 85 G

1201 AATGRATTATCTGCRAGGRATTTGGARARATTTGTGGCCTATAGRAGRGRAGGRGGCRARCGE
N E L § A G I W KN L W P I E R E E Q@ R

1261 GAGTTCTTCTGTTTTGGTATGGATATTCTGCTTARACTTGATTTACRAGGRACRRGGAGT
E F F C F 6 M DI L L KL D L @ G T R S5

1321 TTCTTTGATGCATTTTTTGACCTTGAACCTCATTATTGGCATGGATTCTTGTCCTCTCGR
F F DA F F D L E P H Y W HG F L 5 S5 R

1331 TTGTTTTTTCCGGRACTTATATATTTCGGGCTTTCTCTGTTCTCACATGCCTCTARTGCT
L F F P E L. T ¥ F G L. §8 L F §8 H A 58 N A

1441 TCRAGGRATTGRAGATTATGGCCRAGGGCACTGTTCCTTTAGGTRAAGRATGATCRARCRRCTTAR
S R I EIT M A K 66 T VvV P L G KM I N N L

1501 ATRACGGGATGGAGRATAGGATTGRAGGRATTTRAAGTCTGTTGRATGTRAAGATGRARATGRR

I R D G E *
GCATCTACATCTAAATCTTTACTTTTTGTTTGCTGTCARATGTCAATGTARCCACT +41

Figure S1F. The nucleotide sequence and deduced amino acid sequences of CmLCYB. An asterisk (*)
represents a stop codon.



-75 CGGTCTGACACTARCACTTTCTCTGCCTAGCTTTTTARAGCAGAGAGTAATGTGTCGGTC

TCTTGCTTCTTAAAAGCAGAGTAATGTAACAGAGGAGCTTCATTAACATTACTAGTAACA

1 ATGGAGTACTGTATTGGAGCTCGTAGTAACATTACAGCAATGGCGATTTCTCCTTCTTGC

M E Y ¢C I 6 AR S N ITOA&ZMWOATIS P 5 C

61 CCTGTTTTGRAGGTCAAGAACRAAGGAGACTTCTCAGTACEACEAGTATCTCTTCTTCTTCT

P VvV L. R 3 R TEZRILTLS T T S I S8 5 3§ 8

121 TCTTICTCACCTAATTCATGGATATICCTTTITCTTCTCTCAATGTGRAGGCTTGTCATGCC
5 8 H L T H G Y 858 F 58 5§ L. NV K A C H &

181 GATTCTACAARCCCARAGTTGTAGTGTTTCTGTTARAGRAGGTGGGTTTGTTGATGRARGRR
p s T T g S C 5§ v 35 VvV K E GG UF V D E E

241 GATTATATCRRAGCTGGAGGTTCTGAGATTCTGTTTGTTCARATGCAACAGACARAGCCA
b ¥ I K A GG G 5 E I L F Vv g M g Q T K P

301 ATGGRAAGAGCTAACCAAGATTTCCGACAAGTTGCCACCGATATCCATTGGAGACTCTATA
M E E L T K I 5 D KL P P I S I G D S5 I

36l CTAGATCTGGTRAATRATTGGTTGTGGCCCGECCEETCTTTCCCTGGUTGCAGRAGCAGCT
L p L v I 1 GG C G P AOGIL S L A A E A A

421 ARATTAGGCTTGCRAGTTGGGCTAATTGGRACCTGRATCTACCTTTTACRRATARTTATGGEC
K L 6L ¢ Vv G L I G P DL P F T NN Y G

481 GTGTGGGCGGATGRATTTARAGATCTTGGGCTAGARAGGTGTATTGRAGCATGTTTGGRAR
v WA D E F KDL G L ER C I E H V W K

541 GATRACRATTGTATATCTTGATAGTGATGAACCGATTATGATTGGCCGTGCTTATGERARGR
p T I v YL D S DEUPTIMTIGUZERUATY G R

601 GTTAGTCGRACAGTTGCTATATGAAGAGCTGTTGAARAGGTGTGTAGRAGTCGGETGTTTCG
v 5 R ¢ L L ¥ E E L L K R C V E 5 G V S5

66l TACCTTAACTCTARRGTGERARAGGATRATTGRAAGCTACAGAGEGACATAGTCTTGTAGCG
Y L N S K v FE R I I E A T E G H S L V A

721 TGTGRRAGCGGGATTGTTATCCCTTGCAGGCTTGCTACTGTGGCATCTGGAGCAGCTTCA
c g 5§ 6 I v I P CERL ATV A 5 G A A S

781 GGGRARACTATTARAGTATGARAGTAGGAGGTCCTCGAGTTTCTGTACRAGACAGCTTATGGET
G K L L K ¥ E VvV 6 GG P R V 5 V @ T A Y G

841 TTGGAGGTTGAGGTGGARAACTGETCCATATGATCCCAGCCTAATGETTTTCATGGATTAT
L BV EV ENTCUPY D P S L MV FM D XY

901 AGRGACTACATTARRCCARARRGTCCRAATGCTTGGRAGRAGREATACCCTTCATTTCTGTAT
R bD Y T K P K V Q C L EE E Y P S F L ¥

9l GCCATGCCCATGTCRACCRRCRAGAGTTTTCTTTGRAGGRARACTTGTCTGGCTTCCAGRRAT
A M P M 5 P TRV F F EETCUL A S R N

1021 GCCATTCCTTTTGATCTATTGAAGRARGARARCTGATGTCAAGATTGRAGACGATGGGAGTT
A I P F D L L. KX KL M S R L KTMG V

1081 CGRATTACARRAGTTTATGRAAGAGGAGTGGTCTTATATTCCTGTTGGTGETTCCTTACCA
R I T K v ¥ E E E W 5§ Y I P VvV G G 5§ L P

1141 AACACCGAGCRRAAAGRACCTTGCATTTGGTGCTGCAGCCAGCATGGTGCATCCAGCCACC
N T E Q K N L. A F G A A A 5 M VvV H P A T

1201 GGETTATTCAGTTGTTAGATCTTTGTCTGRAGCTCCARGATATGCTTCTGTAATTGCRARAG
G ¥ §s v v R 8§ L. 38 EA P R Y A 53 V I A K

1261 ATTTTGAAGCRATCTCATGRRAAGGAGCACCRAGRATATCTCAGTACRAGCATGGRACACT
I L. K @ 3§ H E R 5 T K N I 5 V @Q A W N T

1321 CTCTGGCCACRAGAGAGRARACGACRARGAGCATTCTTTCTCTTTGGATTAGAGCTGATT
L #w P Q E R K R Q R A F F L F 6 L E L I

1381 TTGCRACTCGATATTGAAGGCATAAGAACATTCTTCCARACTTTTTTCAGCTTGCCRARAAT
L ¢ L b I ECGTIRTFUVF Q T F F 5 L P N

1441 TGGATGTGGRAAGGGCTTCCTCGGATCTTCACTGTCATCCACTGATCTTCTACTATTTGCC
W M W K 6 F L. & 5 5§58 L. 5 5 T DL L L F &

1501 CTCTATATGTTTATATTAGCACCRARRCAGTTTGCGARATGGGCCTTGTCAGACATCTACTA
L Y M F T L. AP N S L R M G L V R H L L

1561 TCTGATCCTACTGGAGCRACTATGGTARRAGCATATCTCACTTAGTAGCTCARAGCCCTTA

S D P T G A TMV KA Y L T *
ATATATTTCATAAGCCTGTTTCTTTATTTAGACTATAATCTCACACACCCACTGTACTGA
ACGTCTCCARAGTCCGTCTGTICTGTGTATATARRACTTCTITATGGGEGGGGATC +298

Figure S1G. The nucleotide sequence and deduced amino acid sequences of CmLCYE. An asterisk (*)
represents a stop codon.



=72 ATTCCTTTTATACTCCTCCAGATTTCTATCTCCCTCTCTAAGACTCTAACCACTCTCTCTCTCTCTC

TCTGTGAGTACTGACCTTTCARARGTTCAACARACTGAATARGCTCCARTCTCAARCGTCA

1 ATGGCGGCCGEEATTCTCTGTCGCCATARGCGCCAGARCGTTCCGETTTGGETCAGRATCCT
M A A G F 5 VA I 5 2 RTUFRUF G g N P

6l TTCATAGGTTCAAAACCCAATTCTCTCATAAACCCATCTTCATTTCTCTCTCCATCAATT
F I 6 5 K P N 5 L I N P S 5 F L 5 F 5 1

121 CGCCGACCTAATARATTCTTCACGGCGARAGARAGARGAGCACCTTTACTGTCTATTTTGTA
R R P N K F F T A K K K S5 TVF T V Y F V

181 TTGGRAGRACRAARACAGGGEGATTAGTAGATTTATTGARGARAGARGARAGATRAALGCAGAR
L £E BE @ K @ G I 5 R F I E E E E D K A E

241 GCTGATGTTAGTTCATCATCAGAGGRATTGAATAGGGTCTCAGTACGAGTTGCAGAGRAL
A DV 5 53 5 58 BEE L NERWV S V RV A E K

301 TTAGCCAGRARAGARATCRAGRACGACACACTTATCTTGTCGCAGCARTTATGTCTACTCTT
L A R K K 58 ER HT Y L Vv aAa A I M S T L

36l GGRATRACTTICTATGGCTGTTGCTGCTGTTTATTACAGATTTTCATGECARATGGAGGET
z I T s M A V A A V ¥ ¥ R F 5 W g M E G

421 GGAGAGGTTCCTGTTTCTGAGATGTTTGGTACATTTGCTCTAGCTGTTGETGCTGCTETT
& E VvV P V 5 EMF G T FAULAWV G A AV

431 GGGATGGRATTTTGEGCARAGATGGGCTCACARAGCACTCTGGCACGCTTCTTTATGGCALC
M BE F W A R W A H E A L W H A 5 L W H

541 ATGCACGAGTCTCATCATCAACCARAGAGRAGGTCCTTTTGAACTARARTGATGTTTTCGCC
M H E 5 H H @ P R E G P F E L N D V F A

601 ATTATCAACGCTGTTCCAGCTATAGCTCTTCTCARATTATGGTTTCTTTCACRRRAGGCCTC
I I N A V P A I A L L N Y G F F H K G L

661 TTTCCTGGTCTCTGTTTTGGTGCTGGACTTGGRAATTACTGTATTTGGTATGGCCTACATG
F P 6 L C F G A G L G I TV F G M AZTYM

721 TTTGTTCATGATGGTCTTGTTCACCGTAGATTTCCAGTGGGACCCATTGCTAATGTTCCT
F v H D 6 L VvV R R F P V G P I A N V PF

781 TATTTTCGGARAGTTGCTGCTGCACACARAATTCATCACATGGACRRATTTGAGGGEAGTT
Yy F R K v a A A H K I H HM D KU F E G V

641 CCATATGGETTGTTTTTAGGACCTATGGAATTAGAAGAGGTAGGAGGTAATGARAGAATTA
P Y ¢ L F L 6 P M ELEUE V G G N E E L

901 GRAGRAGGRAATTAGCCGTAGGATCARGCAATCCARCGATTCGAGATGRARGTTCGCGETGE

E K E I S R R I K @ 58 N D 5 R *
GGTCCATTTTAATGTTTATGGTGTGTGATTAACGETTTTGGTTACAATGTARRAE +6

Figure S1H. The nucleotide sequence and deduced amino acid sequences of CmCHXB. An asterisk (*)
represents a stop codon.



-31 ARRTGAGAAGCRATGTGRACAGAATTGTTTAATCTTTTCATTTCTGTCTCACAATCCGECC
1 ATGACATCTTCTTCATCTTGTACTTCGCTAACCCTCTCTTCTCTCTCTTCTCTTTCTARC
M T 5s 5 5 5 ¢ T 5 L T L 5 58 L 5 8§ L 5 N
6l CCTRACCACCARATCCTCCARRACRARCCCATCTTCTTCTTCCCARGARACCCATCTCAR
P N H @ I L © N K P I F F F P R N P 5 Q
121 ATTCTCTCCATTRAAATCCTCCATTRAARRARGAGTCTTCTTATTCTAGCAGTRAATGGETCA
I L. 5 I K 5 5 I K K E 5 58 ¥ 58 53 58 N G 5
181 TGGETTAGTCCAGATTGGCTCACTTCTTTARCCAARATCACTCACCATCAGTACCAGTCAR
W v s P D WL T S5 L T K S5 L T I S5 T 5 Q
241 GATGATTCAGGGATACCCATTGCCAGTGCTARGCTTGATGATGTGTCTGATCTCTTGEET
p pb §8 G T p IT A 5 A K L D D VWV 5 DL L G
301 GGTIGCTCTTTTCCTTCCATTGTTCRARARATGGATGRATGRATATGGRACCCATTTATCGTCTT
& A L ¥F L. P L. F K W MMNUEY G P I ¥ R L
36l GCAGCTGGACCCCGTRARATTTTGTGGTTGTTAGTGACCCTGCCATTGCCARGCATETTCTG
A A G P R N F V V V 5§88 D P A I A K H V L
421 AGGRRCTATGGGRAGTATGGTRAGGGRACTTGTRAGCTGRAGTCTCTGAGTTCTTATTCGGT
R N Y G K ¥ G K 6 L vaAa E WV 53 EF L F G
481 TCTGGGTTCGCCATTGCTGRAGGCCCTCTTTGERACGGCGRGGCEGRAGAGCTGTGETTCCR
5 G F AT A E G P L. W T A R R R&A V V P
341 TCTCTTCRACRARGRAGTRACTTGTCCATRARTGGTTGATAGGGTATTTTCCARGTGTGCCCAG
5 L. H XK K ¥ L. 35 1T Mm v D R V F 5 K C A @
601 AGGTTAGTGGRAGCAGCTTARALCAGATGCAGACRATGGTTCTCCCGTGRRATATGERAGGCE
R L V E g L K T D A D NG 35 P V N M E &
66l AAGTTTTCTCRATTARCTTTAGATGTTATAGGTTTGTCGGTGTTTRAACTACRATTTTGAT
K ¥ § ¢ L. T L b VvV I 6 L §8 VvV FN Y N F D
721 GCRCTTACTGCGGATAGTCCTGTTATCGATGCTGTCTACACTGCATTGRARAGRGGCRAGRAG
A L T A D 5 P V I D A V ¥ T A L K E A E
781 GCTCGTTCGRCGGATCTTTTACCCTATTGGRAGATTGACGCATTATGCRARRRTRARTTCCE
A R 5 T D L L P Y W K I D A L C K I I F
841 AGRCRARATRRLAGCTCRRRATGCAGTTRRATGTTATTAGRRC
E g I K 2 Qg N A V N V I R

Figure S1I. The nucleotide sequence and deduced amino acid sequences of CmCHXE. An asterisk (*)
represents a stop codon.



-18% CTCTTCTTCTTCATTCATCAGCTCATCRACRACAAGRAGRACTGRAGARCTTGRACTATTR
1 ATGGCTTTRAACAGCTTTATACAGTTCACTCRACCCCTCATCRACAATATTCTCRARRRACT

M A L T A2ATL Y 5 53 L N P 5 5 T I F § K T

€l CRCCTTCCRATACCRRCAGCCRAAGACTTCTCTGARGARATTTTGCCTTCTCTTCATTAC

H L p I P T A K DF 35 EE I L P 3 L H Y

121 ARCTATTTATTTAGRAGCTRRACCCTTTGATCAGRARALCAGRRARCCAGTCRAARATTTCA
N Y L. F R S K P F D ¢ K K R K P Vv K I 5

181 GCAGTAGTAGCTCCAGRAAGCTGTTACTTCCACTCARARATGGRATTARTGGTGETGGGTTE
L v vV A P E AV T 5 T @ N G I N G G G L

241 TCGARGRAARCTGCGGATCCTAATTGCTGETGGTGGEATTGETGGETTGGTTITTTIGCTTTG
S K K L R 1 L 1 A G G G I G G L V F A L

301 GCTGCTARGAGRRAAGGEGTTTGATGTGTTGETATTTGAGAGGGATGTTAGTGCTATRARGR
L A KR K G F DV L V F ERDV S A I R

36l GGRAGAGGGECCRATATAGGGGCCCRATTCAGATRACARAGTRATGCCTTGGCTGCATTAGAR
G E G @ ¥ R G P I Q9 I Q9 S N A L A A L E

421 GCTATTGATATGGAGGTGGCTGAGGRAAGTTTTGRAARGCTGGCTGTATTACTGETGATAGE
A I DM EV A EEV L KA G C I T G D R

481 ATTRAATGGATTGGTTGATGGGATCTCAGGTGCTTGGTATATCRAGTTTGATRACATTCACAE
I ¥ 6 L vD G I 8 G A WY I K F DTV F T

541 CCTGCGGTGGRRCGGGGGCTCCCTGTCACRAGGGTTATTAGCCGRATGRCTTTGCRARGRR
P AV ERGUL P V TRV I 8 R M T L Q E

601 ATTTTTGCCAAGGCAGTTGGGCAGGATTCCATTATTAATGACAGTAATGTTGTTGATTTT
I F A KAV G gD S35 I I ND S5 NV V D F

66l GRAGATGATGGRARCRAGGTTRACTGTAGTACTTGAGRACGEACAGCGATATGARGGTGAT
E DD GNE K VTV V L ENGQ E Y E G D

721 CTTTTAGTTGGRAGCTGATGGTATCTGGTCRAAAGETACGGRAGRATTTATTTGGGCCCARG
L L.V G A D G I W3 KV REKNILF G P K

781 GATGCGCAGTACTCTGGTTACACTTGTTATACTGGRATCTGCGATTTTGTTCCTCCRAGAT
D A QY S5 G Y T C Y T G I CDF YV P P D

841 ATTGRARAGTGTTGGETACCGAGTATTTTTGEGTCACRRAGCARTACTTTGTGTCTTCAGAT
I E 5 v 6 Y RV F L G H K @ Y F V 5 5 D

501 GTGGGTGCTGCRARAGATGCAGTGGTATGCATTCCATARCGARCCAGCTGGTGGCACTGAT
vV 6 A G KM Q WY A F HNU E?PAG G T D

961 GCTCCRAATGCTRARRRAGGRAACGATTACTTCAGATATTTGGTTCCTGCTGTGATRATGTS
A P N G K K E R L L @ I F G 5 W C DNV

1021 GTTGACTTGTTAAATGCCACGGATGAGGATGCAATTCTTCGACGTGACATATATGATCGR
v D L L N A TDEDAZATI LRI RUDTI Y DR

1081 GTGCCTATTTITACCTGGGGRAAAGGGTCGTGTARCCTTGCTGGETGATTCCGTTCATGCT
v p I F T W G K G R V T L L G D S V H A

1141 ATGCAGCCARATATGGGTCRAGETGGATGCATGGCTATTGAGGATAGCTATCRACTTGCT
M Q P N M GG Q G G C M ATI E D S Y Q L A

1201 GTRAGRAGCTCGAGARATCTTGGARACGRARAGTGTAGRATCTGERAATCTCTATTGATGTCACE
vV E L E K 8 WNUE S5 V E S 6 I § I D V T

1261 TCTGCTCTARAGCGTTATGRAGARRGRRAGACGATTGCGTGTTGCAGTCATCTATGGRATG
s A L K R Y E K E R R L RV A V I Y G M

1321 GCRAGGATGGCCGCRATRATGGCGTCCACTTATRRACCATATTTGGGTGTAGGGCTTGGT
AL R M A A I M A 353 T Y K P Y L GV G L G

1381 CCACTGTCGTTTATTACRRRATTTCGGATACCRACATCCRAGGRAGRGTTGGCGGGRGATTT
P L 858 F I T K F R I P H P G R V G G R F

1441 TTCATTGRCATAGGCATGCCCTTRAATGCTRAAGTTGGGTCTTAGGTGGTRARACAGTTCRARRG
F I D I 6 M P L ML 8 WV L 6 G N 5 35 K

1501 CTTGRRGGGAGGTCAGTATGCTGTCGRACTCTCGEACRAGGCARACGATCRAATTRAGRAGE
L E G R 838 V C CERRUL S D EK&ANUD QL R R

1561 TGGTTCGRAGATGATGATGCACTGGAGCGTGCCCTTRATGGAGAGTGGTTTCTTTTTCCC
W FfF E DD DAL ERATLWNGEWF L F P

le2l TCTGRARRATARTAGTGGTTCCCRAAGARCCTATTCATTTGRAGTAGRGATGRARRACARGCCG
s E NN S5 G 5 @ E P I H L S R D EN K P

1681 TGCCTTATTGGGARTGTTTCACACGCTGACGTTGCAGGRACGTCGATAGCCATACCTTCR
¢c L I G NV 5 HADV AGT S5 I A TI P S5

1741 CCTCRAGATTTCCARRATGCACGCTCGTATRAGCTATRARGATGGCGCCTTCTATCTCACT
P Q I S KM H A RIS Y KD G AT F YL T

1801 GATTTGCAGAGTGRACACGGCACTTGGATCACCGATATCGAGGGRAGECGTTACCGTGTG
D L. Q S E H G T wWw I T DI E G ERUR Y R V

186l CCTCCCAATCTCCCCTCTAGATTCCGTCCATCTGACGTAATTGAGTTTGGETTCTGAGGCT
P P N L P 5 R F R P S DV I EF G S E A

1921 ACCTTTARAGTGARAGGTGCTGGCGGTTCCTTCARATATTCCAGACRAGRARCRARACTCCR
T F K VvV K VvV L & VvV P §$ N I P D K K @ T P

1981 GTCCTCAGTGCCACATGACGATTGGAAGTTTCTGCTTTTGTATCACCCTTATACTGTACR

v L 8§ a2 T *

GCRAGCATTCACACTGCCAGAGCRARRATAGCGTGCCACTGTTTTCGTACGGGATRA +135

Figure S1J. The nucleotide sequence and deduced amino acid sequences of CmZEP. An asterisk (*) represents
a stop codon.
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-63 TCGTCTCCTCTGCARGTACTTTTGCTGCTGTCATGCARRATATTGTCTACTTCATTTCTT
CRAATATCTTCTCTCTTCRAATTGTCCTCACCAGGTAARTTTGGCCTTCARACCATTGTAAT

1 ATGGCATCTGCCGCATATTCAACCTGCTTATCCTATGACAAGRATGTTGTTACATGTATT

M A S AR Y S TOCTIL S YDI KNV VU VTOCTI

61 GAGTTGCTAAAGCAAAGCAATGAAAGGTTTCTTCGAAGGTCARACTGGAAGCATCAAGGT

E L L. K Q S NEURTFTILRERTZERTSUNUWI KU HOQG

121 TTAATTAAGATGAAATTGTGGTCCAATACCATAGATTCAARGATAACCCAGTGGACTAGA
L I KM KULWSNTTIODSIZ KTITOQUWTR

181 TCTTACRARAATTATTTCCAGTTGAAGTCTAGAGGTTCTCATGTCATATTAGGTGGGARA
5 Y K N Y F 90 L K S R G S HY¥Y I 1. G G K

241 GACCATAGTGCTTCAGCACGTAGTGGCAATACGGAAGGCCGCTGTCCTGAGGTAGTGGRA
D H S A SAURSGUNTTETGT RTECU®PEV V E

301 GCTGATTTTCCCGATCCGATGCTGTTGGGTGTTATGCAGCAGTGGAGGCARATGCAGGTC
A D F PDPMTILTILGV VMGQOQTWZ ROQMGOQUV

361 ATGGCAGTAGCTGGTGTACTTACATGCATATTCTTGGTTGTGCCATCTGCTGATGCTGTA
M AV AGVYVYLTTUCTITFTLVVYV?PSATDHSEAETV

421 GATGCACTGAAGACATGTGCTTGTTTATTGARAGAGTGCAGGCTGGRATTGGCCARGTGT
D AL KTTCO 2ACTILTLIEKTETCECRVYVETLT BT KC

481 ATCGCARACCCATCTTGTGCAGCCAATGTTGCATGTTTACAGACCTGCAACAACCGGCCC
I A N P S CAANVH AT CTLTI QOTTCINT NTR P

541 GATGAGACCGAATGCCAGATTAAATGTGGTGATCTGTTTGAGAATAAAGTCGTAGATGAG
D ETETGCO QTIZ KT CGTDTLTFEUNTE KTV YUV DE

601 TTCAATGAATGTGCTGTTTCACGCAAGAAATGCGTTCCACAAAAGTCAGATGTTGGTGAA
F N E CA V S REKI KU CVU®PQZEK S DV G E

661 TTTCCRAATACCAGATCCTGCGGCACTCGTCARAAATTTCAATGTTGGGGATTTTAGTGGA
F P I P D PAATLTVYV KDNTFDNUVYVGTUDTE S G

721 AAGTGGTATATTTCTAGTGGCTTAARATCCCACTTTCGATGCTTTTGATTGCCAATTGCAC
K W Y I S S G L NPT F DA ATFDOCOQ L H

781 GAGTTCCATATGGAGGGCAACAAACTCGTAGGCAATTTATCATGGCGTATACGGACTCCT
E F HM EGUNZ KTILVGNTILSTW®RTIU RT P

841 GATAGTGGTTTTTTCACTCGAACAGCTACGCAGAAGTTTGTGCAGGATCCATTGCAGCCT
D S G F F TRTUBATTOQZE XKT FVQDZPTLOQ P

901 GGRATTCTTTACAATCATGACAACGAGTTCCTTCACTACCAAGATGATTGGTACGTCTTG
G I L YN H DN NZETFTILHTY QDIDTUW YV L

961 TCATCCRAGATAGARRACAATCCGGATGATTACGTGTTTGTATACTATCGTGGTARGAAT
S S K I ENNPUDUDTYVFVYJYTZ RGIZ KN

1021 GATGCATGGGATGGATATGGCGGTGCTTTTGTGTACACGAGAAGCGCAGTTTTACCTGAT
D A WDG Y G GATFV Y TR S AUV L P D

1081 AGCATAGTACCCGAACTAGAAAGAGCAGCAAAAAGTGTAGGACGGGATTTCARCACGTTC
S I VPETLTETRUBAE®AEATZ KT SV VG GRUDTFNTTF

1141 ATCAGARACAGATAATACTTGTGGGCCTGAACCTCCTTTAGTTGAAAGACTTGAGAAGACC
I R T DNTOCGZ PETZ PZPTLVETRTELTETZ KT

1201 GTGGAAGAAGGAGAGAGGACGATCATACGAGAGGTAGAGGARATAGARGGAGAGATAGRA
VEEGETZ RTTITIU RTETYVTETETLITETGTE I E

1261 AGTGAGGTTGAGARAGTGGAGAAGACTGRAATGAATCTGCTCCARAGGTTGTTTGATGGA
S EVE KUV EZ KTTEMUNTLTLO QU RTULTEFE D G

1321 TTTAAGGAGCTCCAGCARGATGAAGAARACCTTCTARRAGGTCTTAGCCAGGRAGAGATG
F K E L. §Q Q DEEUNTLTLTZE KGT L S Q EE M

1381 GAGATTTTAAATGATCTTAAGATGGAAGCAAAAGAGGTAGAAAAACTCTTTGGGCAGGCA
E I L. N DLEKMTEUBTZ KTETVTVTETZ KTLTFTGTO QA

1441 ATACCACTGAGGRAGCTAAGGTAGAATGCAGTTGGATGAATTTTARAGCCTTGTTACAAGT

I P L R K L R *
ATCTTATAAGCAACATGCTTAATGAGTTCCACTCTAAATGAATTTGAGTGCTTAGRAACT
CCARAGTGTTATTGCARAGTTACATTGCTTTTAGGARAGAAGTGGGGCTCTGGAR +136

Figure S1K. The nucleotide sequence and deduced amino acid sequences of CmVDE. An asterisk (*)
represents a stop codon.
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-44 1 GATTCTTTTTTGTTCATACCCCTGARARATATTTCTTAGTTCTCATTTGAACATCRAATRAGE
bp s Fr L F I P L K I F L 5 S H L N I N R
6l ACTTGGCTAGTTTTCTCAARARTTTCACAGCTTCTCCCATCTCAGGTTTCTCATGTCGACT
T w L v ¥F 5 K F H 5 F 5 H L R F L M S5 T
121 CTTCTCAGGETCTCCTATGCTTTCCACTCTTACAGTCCCAACCCTCARRACTGCTCCATCR
L LR 5 P ML 5 T LT Vv P TL EKTO2®A P S5
181 TTCTTCCCRAATCACTTCCACCAATTCARGARAACTARAGCAACCCAGARTTCARRTCAGT
F F P I T 5 T N 5 R K L K @ P R I g I 5
241 TCTARATTTARACAGCTTCCTAGATCTGRAAGCCTGAATCARRACCCGAGTTTTTAACCTTT
5 K F N 5 F L D L K P E S5 K P E F L T F
301 GATTTACCGTTCCACGACAAGTCTGATCGTGTTARAGTATGATGTGATCATCATTGGTGCR
p L P F H D K 5 D R V K Y DV I I I G A
361 GGACCAGCTGGTCTTCGTTTAGCTGARAG
z P A G L R L A E

Figure S1L. The nucleotide sequence and deduced amino acid sequences of CmCCS. An asterisk (*)
represents a stop codon.
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-1 1 ATGGATTCCCTCTCTTCTTCTTTICTTCACAARATTTCATCCACATARACTCATTCTCTCT
M D 5 L 3 38 38 F F T KU F H P HEKULTI L 5

61 CCTCCTTCTCCCACTAARARTCCTCTCTTCTACATATCTGCTGTRARATGTAGRAGATAGR

FP P 5 P T KN P L F Y I 53 A V NV E D R

121 CTGRACCATCRATGATCCRRRACCAARCACCTTCATCTCCATTATCTCRARACCCTACTRRC
L T I ¥ b P K P TP S 58 P L 53 g NP TN

181 CGARCRACCAATTACATCATCATCAGTAGCAACRRARAGCTRAARARCGTTGGARRRGATCCA
R T P I T 353 8 53 V A T K A KE NV G K D F

241 RAGRRATCRACRAATARCTAGRAAGRAGATCRAATARCRACARACAGATCTTCCATCAGTTCCR
K K 8§ T I T R R R 5 I T T T D L P 5 V P

301 ACTRAGCATTTTCAACGCATTTGATAGCATCATRRATAACTTCATTGACCCGGCAATCCET
T 35 I F N A F D S5 I I N N F I D P A TR

361 CCTTCTGTAGACCCRARRACACGTACTTGCTARRRATTTCGCACCCGTTGATGRAACTACCT
P 5 VD P K HV LAI KU NV FAUZ PV D EL P

421 CCARCRRRAGTGCACTGTAATTCRAAGGTGCCATTCCACCCTCCATTRAATGGTGCTTACATC
P T K C T V I @ G A I P P 3 I N G A Y I

431 CGCRACGGGCCRARACCCACARCATCTTCCACATGGACCTTACCATTTATTCGATGGRAGRC
E N 6 P N P 9 H L P H G P Y HL F D G D

541 GGCATGCTTCACTCTCTCCTCATCTCTAATGGCACTGCARCTTTCTGTAGTCGATACGTT
G M L H §$ L L I S N G T A T F € S8 R Y W

601 AAGACCTACRAATATACAGTTGRACGTGRACATGGCTCTTCCATATTTCCTRAATGTATTT
K T ¥ K ¥ T v E R E H G S 53 I F P N V F

661 TCTGGETTTTRATGGECCTCACTGCTTCTGTTGCTCGTGGGGCTGTCACTGCTGCTAGGGTT
s 6 F N G L T A S V A R G A V T A A R V

721 CTCTCTIGGTCAGTATRATCCTGTTRAATGGRATCGGTCTTGCARATACRAGTCTTGCTTTC
L 5 ¢ @ ¥ N P V N GG I G L A N T S L A F

781 TTTGETGACRAACTTTTTGCTCTTGGAGAATCTGATCTTCCTTATGRARATCARATTRACT
F 6 b K L F A L G E S DL P Y E I K UL T

841 CCTGATGGTGARATTGTTACCCTCGGTCGTCACGACTTCGATGGRARARTTGTTTATGTCC
P D G E I VvV T L GRHUDUF D G KL F M S

501 ATGACTGCTCATCCTRARAGTAGRCCCCAGCACAGGTGARAGCCTTCGCATTCCGRTACGEC
M T A H P K V D P 5 T G E A F A F R Y G

961 CCRATTCCTCCATTTTTGACCTTTTTCCGGTTTRAATTCATCCGGTTCGARACARCCTGAT
P I P P F L T F F R F NS 3 G 5 K @ F D

1021 GTACCCATTTTCTCCATGACACGACCAGCATTTCTTCATGACTTTGCTATCACCCRARARA
v P I F S M TR P A F L HUDU FATIT @ K

1081 TTTGCCATATTTACAGRGATACRAATTGGGATGRATCCRATGGAGATGATTGTGGGTART
F A I F T ETI ¢ I G M N P M E M I V G N

1141 GGGTCACCTGTCGGGGCRAGRTCCGAGTGTAGTATCTAGGATTGGTGTGATTCCACGGTAT
G 5 P V G A D P S VvV V S BRI G Vv I P R X

1201 GCCRRAGACGRATCAGRATATGRAATGGTTCGACGTACCCGGGTTTARCATCATCCATGCAR
A K D E S DM KW F DV P G F NI I HOA

1261 GTTAATGCATGGGATGRRGGTGRAGATGRARATAGTTTTAATTGCACCARARTATATTATCA
vV N A WD E GEDETI V L I &2 P NI L S

1321 GTAGRACATACTTTAGRRAGRATGGARCTCATTCATGCGCTRATGGAGARAGTACGTATC
v E H T L ER M ETLTI HA2ATLME K V R I

1381 ARTTTGAGRACGGGTATGGTTTCGCGRACACCCGGTETCAGCARGRRATCTAGATTTTGGT
N L. R T G M VvV S R H P V S A K NUL D F G

1441 GTGATTRATCRRRAACTTCACAGGGRARRAGRACAGATTTGTTTATGCAGGRATTGGTGRC
v I N ¢ N F T G K KNIZRUFWV Y aA G I G D

1501 CCRATGCCTRARGATTTCRAGGAGTAGTGRAATTGGATGTGGGRAGATGRARCATGRAGCRAGART
P M P K I 53 G V V KL D V 6D EHE @ N

1561 GATTGTACTGTGGGTTGCAGGATGTTCGGGTCTGGTTGTTATGGTGGTGRACCGTTTTAT
p ¢ T v G ¢C R M F G 5§ 6G C Y G G E P F X

1621 GTTGCRARARGRACCCGRGARCCTCGATGCCGATGARGATGATGGGTATGTAGTGACRATAC
v.Aa K E P ENLDADEDDG Y V V T X

1681 GTACATGATGRGRATTTAGGGGRATCTRAAGTTTTTGGTGATGGATGCTARGTCACCRACG
v H D EN L G E S K F L VM D A K S5 P T

1741 CTTGATGTAGTGGCTGCTGTGACGTTGCCGGGTCGEGTTCCATACGGGTTTCATGGRATC
L D VvV v.a AV TULUZPGIERKV P Y G F HOG I

1801 TTTGTGAGGGRRAGTGRACTCRAGRAGCTGATGTARRRRAGGGGTGGATGTCATATTIGAG

F v R E 5 E L K K L M *
TCCTRAGTRARATCCTATTATATGTACATGGTRAACCACCATACCCATATTTAGGRACE +13

Figure S1IM. The nucleotide sequence and deduced amino acid sequences of CmCCD. An asterisk
(*) represents a stop codon.
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ATRAGCARRRRTCTACACTCCTTTTCACC
1 ATGCCTACTTCTTCAAGTACTACTTGGATTAATRARRCCCTCCATTTCCATRARACRRACCT 60
M P T 5 5 5§ T T W I N XK P 5 I 5 I N K P
61 AGRARGRAGRAGTAGTAGTAGTACTCTGTCTTCATCTTTACAGTCTCCTTCTCTACTTCRAC 120
E'R R &8 &§ 5 8 T L, 8 &8 & L, Q@ 88 P 85 L &L H
121 TTCCCTACCCAACGCCACCRAATCTTCTCCTTCCACCACCACCTCCACCTCAGCTGCTATT 180
F P T 9 R H g 5 8 P 58 T T T 58 T 58 A A T
181 TCTRCCTRCACCCATACCCACACTCCAATCACTCTTCCCARAGAGRRAATCCRRARRCACTRE 240
s T ¥ T HE T BE T P I T L P K E K 5 K T L
241 CARCCCRATTTCTTCTCCTRAATCCTAATCCTAATCCTACGCCAACRRACRARGACRATCCRR 300
H P I 5 5 P N P N P N P T P TTEK T I Q
301 CACCCACCRRACTGGAATCCTTTCCRARARGUTGCATCCATGGCGTTAGATGCTTTTGRRE 360
H P P N W NP F Q K A A 5 M A L D A F E
361 ACAGCTTTACTCRAACARAGRRACGTCRACACCCACTTCCCARRRACAGCTGACCCTTCCGTT 420
T A L L. N K ER @Q H P L P K T A D P 5 V¥V
421 CRRATCTCCGGTRACTTCGCTCCCGTTCCRAGRACRACCTGTTCGACAGARTCTCCCAGTC 480
Qg I 8 G N F A P V P E g P V R Q N L P V¥V
4831 ACCGGCAGRATCCCTTGTTCCATTAGTGGATTTTACGTCCGTRAACGGAGCTRATCCTTTA 540
T ¢ R I P € 58 I 5 G F Y VvV R N G A N P L
5341 CRCGRARCCR
H E P

Figure SIN. The nucleotide sequence and deduced amino acid sequences of CmNCED. An asterisk (*)
represents a stop codon.
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-81 1

1021

1081

1141

1201

1261

1321

1381

1441

1501

1561

1621

1681

1741

ATGGLAGCCAGACAAGRAGAT GARGT TAAGARGAATLAG CTGGTTTITCGCCATTAAT
M E A R Q E D E V K KNI KIEKTILV F A TIT-N
GGAGAGAGATTTGAGCTATCTARGAT CGACCCATCAACTACTGTACTTGAATTICTTACGT
G E R F EL S KIDU&PSTTVWVILEF LR
ACCCAGACTCGTTITACTGGAACTARGCTIAGCTGTGGAGAGGEI GGTIGCGGAGCTITGT
T @Q TR F T G T KL S C GG E 6 G C G A C
GICGTTCTICIGTCCAAGTATGATCCTGTACTIGACRARAGTTGAGGATITTARAGTGAGT
¥V ¥ L L S K YDUPVLDI KV VETDTFIE KTVS
TCATGCTIARCTCTITGTITGCAGTATACATGGATGT TCARTTACGACTACCGRAGGCCTT
5 CLTULV CSIHGTCZ STITTTEGTL
GGRARATGTCARAGATGGGTTCCACCCAATCCACARRAGAATGTCTGGTTITTCATGCTITCT
G N vV K D G FHP I HKI RMSGF HAS
CAGTGTGGGTICTGTACT CCGGGAATGTGTATGTCTCTCTTCTCTGCTCTTGTTAATGCT
Q C G F CTPGH CHM S L F 5 AL V N LA
GRGARAACTCARRAGGACGATCCTCCTCCTGEATTTTCGRAGCTCACAGTATCAGRRGCT
E K TOQ KDDP PP GF S KLTV 5 E &
GAGATGGCTATTTCAGECAAT CTTTGCCEETGTACAGETTACAGACCAATTGCCGATGCC
EMATI 5 G NL CRTZ CTGUYUERUPTIATDHA A
TGCAAGAGTTTTGCAGTARAT GCCCACATGGAAGAT CTAGGT CTGAATTCCTTTTGEAAG
C K 5 F A VN ADMET DT LGTLDNS F WK
AAGGGEGACAATGATARAGCAAGTARATTACCTITTTATACCCCACARAATGAARTITGC
K G DN DK A 5S KL P F Y TP QQWNZETIC
ACCTTCCCTGAGTICTTARRGACAGAGCTIARGTCCARRACACTCTTGEATTCGRAARARG
T F PEVFULIEKTETLIESI EKTULTULUDSZEKK
CATITGTITGETATAGTCCIGTTACT AT TGAGGRACT TAAGGGCCTAATGEARTGCTTAGAR
HCW Y S5 PVTTIETEULIEKSGTLMTETCTLE
AATGRARRTTGTARCGCGCTIARACTAGTIGTIGGTARTACGGETACAGGCTATTACARG
N E N CNAULIEKTLVV G NTOGTG Y Y K
GAGCTRAARRCAGTACGACAAGTATATTGATCTARGACATATTCCTGAGCTCTCAGTGATC
E L K Q Y D KY I DLRUETIUPETLS WV I
AGARGTGATAGCAGTGGTGTTGARATTGGAGCTGCTGTGACTATCTCTAACACTATCCAT
R 5 D5 5 GV EI GaAAUVTTISUHNTTIH
GCITTGATGEARGRARGARRAGATCEGTATARC TCARCCATARATCTTETGTTCAGEARR
A L MEEZRIEKDGYUNSS5TTIWNILTYVTF FRIK
ATTTCTGACCATATGAACAAGGTTGCGTCAGAGTTTGTTCGCARTACTGCGAGTTIGEGE
I 5 D EMNIEKVYVASETFVUERUHNTA ASTULSG
GGTAATTIGGTCATGGCTCAGAGGAAT CACTTCCCCTCAGATATTGCTACTATACTICTT
G N L VM A QRN HVFUP S D IATTITULL
GCIGCTGGTTCATCGCTAGATATACTTARAGECTCCARRAGACTARAGCTTACATIGGAG
A A G 5 5 L DI L K G S5 KURTULIEKTLTLE
GRATTCTIAGAGAGTCCTCCITGTGATACTARARACTGTACTCTIGAGTATTAGARTCCCR
E F LESPPCDTUEKTU VULILSTITZ RTITEP
AGTITGGGACCCTGTARGARGCTITTCTICIGCARATGGARCT GGATTGATGTITGAGACC
S WDPV RS F S 5 AN GTOGULMT FTET
TACCGAGCTGCACCACGACCCCICGGGARTGCCTTGECTTACCTIAATGCTIGCTITICTIG
Y R AA PRPILGNOAWLA AYTULUNA AA ATFL
GCTGAGGTTTCTACCTCTARRACATCTGGTTGTATTGTTTTGGAGRRACTTCATTIGGCC
A E V S T S KT S5 6 C1I VLEZ KT LUETLHA
TTTGGTIGCTTATGGGACAARACATGCAATAAGGGCARGARATGTTGAGGAACTTTTIGATT
F G A Y 6 T KHEATIURARIDNVGVEIETLTLTI
GGGAGATCTTITAATAAAGGTGITCTGTTIGRAGCCATTARATTACTTAGAGCTACRATC
G R 5 F N KGYV L FEA ATIIZ KU LTLTZ RA ATTI
ATACCTGRAGGGGECACTTCRAGTCCTGCTTACAGGTCTAGCTIGGCTGTTAGTTICCTC
I P EGGT S S PA YRGS S5 LAYV S F L
TTTGATTTTCTITCACCGTCTTACAGARATTAGTGCTGCAGTACCTAGTAATGGTTTAACT
F D F L HRLTETI S A AV PS5 NG LT
GGGEETGTTCATGCTCCAGAT TGTARGGCGTCCARACCCAACARATGCTTAGATCAGTGT
G G vV H A P DOCUEKAS K PU NI KWTLTUDO®QC
TCICATATGGATARCCCAGGI CTACTCTCITCAGGARAAGCAGGTGATCCARGT TAGCAGS
5 HMDU NP GILUILS5 S5 6 KOQ VIETV SR
GAGTATCATCCAGTTGETGAGCCTACTARARRAGT TGGAGCCGRGATCCARGCTTCIGGT
E Y H P V GEPTUE KIEVYVSGAETIUOQSASSG
GAGGCTGTTTATGTGGATGACATTCCATCCCCCAAGGACTGCCTICATGGAGCATICATA
E a4V YV DDIUP S P KDTCTLUHG ATFTI
TACAGCARRAGGCCCTTGGLATGGATARAGAGTGTCGAGCTCGTGTCTCCTTTACCATCA
Y s KR PLAWTIU KT SV ETZLV VS UPULT EPS
GCTCGAGTTTTITAGAGTTATTTCTGTCARAGATATCCCTARAGGCGGGGARRATGTIGGA
A RV FRVV IS5V KDIUZPIE KTGSGTEUNTVG
AGTAGEACCATGTITGETACTGARCCTCTATTTGCTGATCAACTTACTCAGTATGCAGGT
5 R TM F GTEUPULTFATDGOQTLTOQCY 2 G

2101

216l

2221

2281

2341

2401

2461

2521

2581

2641

2701

2761

2541

3001

3061

3121

3181

3241

3301

3361

3421

3481

3541

3601

35901

3961

4021

4081

CAGATGCTICGGCTTTGTGGTIGCAGATACACAGARACATGCAGATATGGCTGCTGATGET
2 M L G F VvV ADTQI KU HATDMMZBAZRTDG
GCAGTGGTAGRATATGACACTGGARATCTAGRACCACCCATTTTATCAGTAGRAGAGGLT
A V VE Y DTGWNTLEUPUZPTIULS V E E A
GTCAATAGATGCAGCTICTITGACGTGCCTCCATTCCTTTCCCCGARACAGGTAGGAGAT
vV NRCSFFDVPPFULS PEOQVYV G D
TTCTCAGARAGGEATGCECCAAGCAGATCACAARATICTCTCAGCAGRAGATCARACTIGET
F S EGMPREUBADU HIEKTITULSA AETIIE KTLSG
TCTCAGTACTATTTCTATATSGAGACACARACTGCCCTTECCGTACCAGATGAAGACRAC
5 Q ¥ Y F Y ¥ ETOQTH ZXULATVEDETDH
TGCATGGTGGTITACAGCTCARCTCAGTGCCCIGAGAATGCACAGATIGTGATTGCTARR
c M VvV yYs 5 5T OCUPEU NASBABZOQTITVTIAK
TGCCTTGGICTTCCTGRACATARCGTCCGTGTGATTACARAGRAGAGTTGGAGGAGGATTC
C L 6L PEUHNVR ERVUYVTITU RIRVGG GTGTF
GETGEARRCGCCTTARAAGCRAATGCCTETTEGCTACAGCATGCGCAGTTGCTGCACACRARA
G 6 K A L K A M PV ATHOHATCA ATV ALDAUHEK
TTACGTCATCCCGTTCGAGTITACCTCAGTCGIARRACGEATATGATAATGGCAGGAGGA
L RHP VRV YL S5REKTUDMTIMMBATGSG
AGRCATCCTATGARRATARACTACAGTGTCGEITTCARGT CTGACGEARAGATCACTGEE
R HPMKIEKY S V GF K S5DGIEKTITSG
CTACACCTGGATATACTAATCARTGCAGGAATATCIGARCGATATIAGICCARATCATGCCR
L HLDILIUNAGTIJSET DTIZSUPTIMMTP
AATAATATETTGGETGCACTCARGRAAGTACARCTGGGCAGCGTIGTCTTTTGATATARAS
N N M L G AL EKI KY YU NW G AULST FDTIK
CTCIGTARGACARARCCTITTCARGTARGT CAGCCATGCGRAGCACCEGGAGAGETACAGGCA
L CEKTW NIUL S S5 K5 AMU®BRAZPGEV QA
TCCTTTATIGCAGAGGCTGTGATTGAGCATGTAGCATCATTTCTITCTATGGAAGTT GAT
S F I A E AV IEHUVSAS ST FILSMEUVTD
TATGTCAGEGARAGRRATATACATACATACGACGAGCCTCARATTATTTITATCAGGATACT
Y VRERUNKNTIHETT YETSI LI KU LT FTYOQTDT
GCTGGGGARCCTATTGAGTATACTITGCCTTIGGTITTAGATARATTGTCCARATCTTCT
A G EP I EYTTU LUPILVILDI KT LS5 Z K S5 5
AACTTCTICCARAGEETAGRAGTARTARAACAATTCAATAGCTATARTARATGGAGGRARR
N F F Q RV EV I KQFN NS5 Y N EKWRK
AGAGGAATITCICGGETIGCCCATCITTCATCARGTAATGCTTAGRCCAACTCCAGGTARR
R G I 5 RV PI FHQV M LRZPTUPGHK
GTAAGCATTCTCARCGATGEETCGGTGETGETT GAAGT TEGAGCCATTGAGCTGGGECAA
vV 5SS I L N D OGS V YV VEV YVSGGGIZETLGD?OQ
GGGCITTGEACARRAGGT GAAGCAGATGECGECATTIGCTCTCAGICCTGTAGRATGTGAT
G L WT XKV KQMHY¥AATFSATLSZPVETCTD
GERAGTGARAATCTCTTGGAGCGGGTGCGTETCATTCAGECTGATACCTTGAGCTTAGTG
G 5SS E N L L ERVERVYVIQATDTTULS5TLV
CARGGAGEATTTACCGCAGEEAGCACARCCTCAGRAAT CAAGTTGCGRAAGCTEGTCCGTCTT
¢ G 6 F TA OGS TTS5E S5 S5 CE&AVRL
TGCTGTAATGCTITGGT TGRAAAGACT TACCATACTTAAGGARAGET TGCARGAGCAGATG
C CNALUVERTILTTITLUEXET RTLUGQETOQCHM
GETCCAGTITCATGGGATACTTTARTARTCCAGGCACATCTCCAATCTGTCARCTTATCT
G P V5 WDTULTIIQD-AUHETLUGSQS S5V HNLS
GCARAGTGTITITIATGITCCIGATITARGT TCARCGCATTATCIGAACTACGGTGCCGLT
A S ¥V F Y V P DL S5 5 TUHTYTLWNTY G A A
GTGAGTGAGGTGEAGATTGAT CTTCTCACAGEAGCAACCACAATATTGCGAACAGATATT
vV S EV EI DLIU LTOGATTTIULURTTDTI
GTCTATGAITGTGGACAGAGCCTGAACCCTGCCGTAGRATCTGEEACAGATTGAAGGCGLT
vV Y DCGOQ 5 L NPAVUDILGO QTIEGA
TTTGTTCAAGGAGTTGEGTTITTTATGCTGGARGAGTACCTGACRRACTCCGATGGATTE
F VQGV G F FMULETETYTLTU NS S5TUDGL
GTAGTATCTGAAGGRACATGEACCTACAAGATT CCAACRATAGACACCATCCCGAGACAG
vV VvV 5 EGTWTJYE XK I PTTIUDTTIUPTROQQ
TTCAARTGTIGAGCTACTGRACAGCGGACATCATCARARACGTGTGCTCTCCTCTARAGCT
F N VELILUNSGHUHO QT KU RUVILS5 S5 KA
TCTGGEEARCCACCETTACTCATGGCAGCTTCAGTTCACTGTGCARCAAGAGACGCTATT
s G E P P L LM AA SV HCOATU RTIDA BATI
ARRGAAGCAAGRARACAGCGTCCTTICTIGGAGIGGGT CAGARCTCGATGCATCATCTTAT
K E A R K OQ V L 5 W S5 6 5 ELDUBAS 5 ¥
TCCACATTCCAATTGEATGTCCCTGCARCARTGCCTGTAGT GAAGGAGCTATGTGGACTC
5 T F L DV P AHELTMEPVV YV KETLT CSGTL
GATAGCGTIGAGCGGTATTIAGARAGTITACTGCTITCCCATTAATGAAACTGT +155
D 5 VEURYULESTULULUL S H *

Figure S10. The nucleotide sequence and deduced amino acid sequences of CmAO. An asterisk (*)

represents a stop codon.
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Figure S2A: Phylogeny of deduced CmPSY amino acid sequences along with other PSY sequences. The tree
was constructed using MEGA 7 [116] on the basis of the Neighbor—Joining method [117]. Bootstrap values
on the nodes indicate the number of times each group occurred within 1000 replicates [118]. On the right
side, the analysis of conserved protein motifs using MEME software is presented, showing motifs and are
ordered in colored boxes corresponding to PSY sequence in the phylogenetic tree. Other protein sequence
obtained from NCBI database as well as their accession numbers are provided in the bracket. (B) Conserved
protein motif 1-5 present in the variable region of CmPSY gene. The height of the letters denotes the degree

of conservation.
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Figure S2B: Phylogeny of deduced CmPDS amino acid sequences along with other PDS sequences. The tree
was constructed using MEGA 7 [116] on the basis of the Neighbor—Joining method [117]. Bootstrap values
on the nodes indicate the number of times each group occurred within 1000 replicates [118]. On the right
side, the analysis of conserved protein motifs using MEME software is presented, showing motifs and are
ordered in colored boxes corresponding to PDS sequence in the phylogenetic tree. Other protein sequence
obtained from NCBI database as well as their accession numbers are provided in the bracket. (B) Conserved
protein motif 1-5 present in the variable region of CmPDS gene. The height of the letters denotes the degree

of conservation.
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Figure S2C: Phylogeny of deduced CmZ-ISO amino acid sequences along with other Z-ISO sequences. The
tree was constructed using MEGA 7 [116] on the basis of the Neighbor—Joining method [117]. Bootstrap
values on the nodes indicate the number of times each group occurred within 1000 replicates [118]. On the
right side, the analysis of conserved protein motifs using MEME software is presented, showing motifs and
are ordered in colored boxes corresponding to Z-ISO sequence in the phylogenetic tree. Other protein
sequence obtained from NCBI database as well as their accession numbers are provided in the bracket. (B)
Conserved protein motif 1-5 present in the variable region of CmZ-ISO gene. The height of the letters denotes
the degree of conservation.
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Figure S2D: Phylogeny of deduced CmZDS amino acid sequences along with other ZDS sequences. The tree
was constructed using MEGA 7 [116] on the basis of the Neighbor-Joining method [117]. Bootstrap values
on the nodes indicate the number of times each group occurred within 1000 replicates [118]. On the right
side, the analysis of conserved protein motifs using MEME software is presented, showing motifs and are
ordered in colored boxes corresponding to ZDS sequence in the phylogenetic tree. Other protein sequence
obtained from NCBI database as well as their accession numbers are provided in the bracket. (B) Conserved
protein motif 1-5 present in the variable region of CmZDS gene. The height of the letters denotes the degree
of conservation.
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Figure S2E: Phylogeny of deduced CmCrtISO amino acid sequences along with other CrtISO sequences. The
tree was constructed using MEGA 7 [116] on the basis of the Neighbor—Joining method [117]. Bootstrap
values on the nodes indicate the number of times each group occurred within 1000 replicates [118]. On the
right side, the analysis of conserved protein motifs using MEME software is presented, showing motifs and
are ordered in colored boxes corresponding to CrtISO sequence in the phylogenetic tree. Other protein
sequence obtained from NCBI database as well as their accession numbers are provided in the bracket. (B)
Conserved protein motif 1-5 present in the variable region of CmCrtISO gene. The height of the letters

denotes the degree of

1

(3¢ U

Motif-3

conservation.

20

ejAydosoqy) syuepd Joysiy

BLID)ORY

Dino-
flagellates

SJUON ORI




A 661 C. sinensis (AIB84622) ] | N
T3 R. japonicum (BAS69435) _ O mrme | =
V. riparia (XP 034694605) M H M %
J. curcas (XP 012085981) = mrmm <
C. majus || H M ;
100 A. aestivalis (AAK07430) 0 mrm e
A. protothecoides (XP 011397795) H '
45 C. primus (QDZ18931) [ Hm g
Trebouxia sp. (KAA6417884) [0 m e/ §
— M. neglectum (XP 013898802) ___ [[1 W WA [ "E_
% H. lacustris (AAO64977) | W | Ep
75 C. reinhardtii (AAX54906) — 0 mMe /& |
P. priestleyi (KPQ33921) T -
D bacterium (RME21613) m rmm mm | Bacteria
N. gaditana (EWM25354) 0 BRmEE
o0 D. undulata (ATD53303) _0 mmm g
100 E. siliculosus (CBN78004) | BN | a
,  so|[ S sculpera(ATD53298) m m rem e g
0.1 99 L U. pinnatifida (ATD53299) H [ |2

Mot1f-4

U] Als=h % QE hEé

Motif-5

Figure S2F: Phylogeny of deduced CmLCYB amino acid sequences along with other LCYB sequences. The
tree was constructed using MEGA 7 [116] on the basis of the Neighbor-Joining method [117]. Bootstrap
values on the nodes indicate the number of times each group occurred within 1000 replicates [118]. On the
right side, the analysis of conserved protein motifs using MEME software is presented, showing motifs and
are ordered in colored boxes corresponding to LCYB sequence in the phylogenetic tree. Other protein
sequence obtained from NCBI database as well as their accession numbers are provided in the bracket. (B)
Conserved protein motif 1-5 present in the variable region of CmLCYB gene. The height of the letters denotes
the degree of conservation.
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Figure S2G: Phylogeny of deduced CmLCYE amino acid sequences along with other LCYE sequences. The
tree was constructed using MEGA 7 [116] on the basis of the Neighbor-Joining method [117]. Bootstrap
values on the nodes indicate the number of times each group occurred within 1000 replicates [118]. On the
right side, the analysis of conserved protein motifs using MEME software is presented, showing motifs and
are ordered in colored boxes corresponding to LCYE sequence in the phylogenetic tree. Other protein
sequence obtained from NCBI database as well as their accession numbers are provided in the bracket. (B)
Conserved protein motif 1-5 present in the variable region of CmLCYE gene. The height of the letters denotes
the degree of conservation.
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Figure S2H: Phylogeny of deduced CmCHXB amino acid sequences along with other CHXB sequences. The
tree was constructed using MEGA 7 [116] on the basis of the Neighbor-Joining method [117]. Bootstrap
values on the nodes indicate the number of times each group occurred within 1000 replicates [118]. On the
right side, the analysis of conserved protein motifs using MEME software is presented, showing motifs and
are ordered in colored boxes corresponding to CHXB sequence in the phylogenetic tree. Other protein
sequence obtained from NCBI database as well as their accession numbers are provided in the bracket. (B)
Conserved protein motif 1-5 present in the variable region of CmCHXB gene. The height of the letters denotes
the degree of conservation.
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Figure S2I: Phylogeny of deduced CmCHXE amino acid sequences along with other CHXE sequences. The
tree was constructed using MEGA 7 [116] on the basis of the Neighbor—Joining method [117]. Bootstrap
values on the nodes indicate the number of times each group occurred within 1000 replicates [118]. On the
right side, the analysis of conserved protein motifs using MEME software is presented, showing motifs and
are ordered in colored boxes corresponding to CHXE sequence in the phylogenetic tree. Other protein
sequence obtained from NCBI database as well as their accession numbers are provided in the bracket. (B)
Conserved protein motif 1-5 present in the variable region of CmCHXE gene. The height of the letters denotes
the degree of conservation.
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Figure S2J: Phylogeny of deduced CmZEP amino acid sequences along with other ZEP sequences. The tree
was constructed using MEGA 7 [116] on the basis of the Neighbor—Joining method [117]. Bootstrap values
on the nodes indicate the number of times each group occurred within 1000 replicates [118]. On the right
side, the analysis of conserved protein motifs using MEME software is presented, showing motifs and are
ordered in colored boxes corresponding to ZEP sequence in the phylogenetic tree. Other protein sequence
obtained from NCBI database as well as their accession numbers are provided in the bracket. (B) Conserved
protein motif 1-5 present in the variable region of CmZEP gene. The height of the letters denotes the degree
of conservation.
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Figure S2K: Phylogeny of deduced CmVDE amino acid sequences along with other VDE sequences. The tree
was constructed using MEGA 7 [116] on the basis of the Neighbor—Joining method [117]. Bootstrap values
on the nodes indicate the number of times each group occurred within 1000 replicates [118]. On the right
side, the analysis of conserved protein motifs using MEME software is presented, showing motifs and are
ordered in colored boxes corresponding to VDE sequence in the phylogenetic tree. Other protein sequence
obtained from NCBI database as well as their accession numbers are provided in the bracket. (B) Conserved
protein motif 1-5 present in the variable region of CmVDE gene. The height of the letters denotes the degree
of conservation.
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Figure S2L: Phylogeny of deduced CmCCS amino acid sequences along with other CCS sequences. The tree
was constructed using MEGA 7 [116] on the basis of the Neighbor—Joining method [117]. Bootstrap values
on the nodes indicate the number of times each group occurred within 1000 replicates [118]. On the right
side, the analysis of conserved protein motifs using MEME software is presented, showing motifs and are
ordered in colored boxes corresponding to CCS sequence in the phylogenetic tree. Other protein sequence
obtained from NCBI database as well as their accession numbers are provided in the bracket. (B) Conserved
protein motif 1-5 present in the variable region of CmCCS gene. The height of the letters denotes the degree
of conservation.
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Figure S2M: Phylogeny of deduced CmCCD amino acid sequences along with other CCD sequences. The
tree was constructed using MEGA 7 [116] on the basis of the Neighbor-Joining method [117]. Bootstrap
values on the nodes indicate the number of times each group occurred within 1000 replicates [118]. On the
right side, the analysis of conserved protein motifs using MEME software is presented, showing motifs and
are ordered in colored boxes corresponding to CCD sequence in the phylogenetic tree. Other protein
sequence obtained from NCBI database as well as their accession numbers are provided in the bracket. (B)
Conserved protein motif 1-5 present in the variable region of CmCCD gene. The height of the letters denotes
the degree of conservation.
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Figure S2N: Phylogeny of deduced CmNCED amino acid sequences along with other NCED sequences. The
tree was constructed using MEGA 7 [116] on the basis of the Neighbor-Joining method [117]. Bootstrap
values on the nodes indicate the number of times each group occurred within 1000 replicates [118]. On the
right side, the analysis of conserved protein motifs using MEME software is presented, showing motifs and
are ordered in colored boxes corresponding to NCED sequence in the phylogenetic tree. Other protein
sequence obtained from NCBI database as well as their accession numbers are provided in the bracket. (B)
Conserved protein motif 1-5 present in the variable region of CmNCED gene. The height of the letters denotes
the degree of conservation.
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Figure 520: Phylogeny of deduced CmAO amino acid sequences along with other AO sequences. The tree
was constructed using MEGA 7 [116] on the basis of the Neighbor—Joining method [117]. Bootstrap values
on the nodes indicate the number of times each group occurred within 1000 replicates [118]. On the right
side, the analysis of conserved protein motifs using MEME software is presented, showing motifs and are
ordered in colored boxes corresponding to AO sequence in the phylogenetic tree. Other protein sequence
obtained from NCBI database as well as their accession numbers are provided in the bracket. (B) Conserved
protein motif 1-5 present in the variable region of CmAOQO gene. The height of the letters denotes the degree
of conservation.
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C. majus 1.

M. cordata 1

T. orientale 1

H. impetiginosus 1

P. andersonii 1

L. albus ——-MLLNLNVPT LRHYHFHOFVESASOLIILARRTDEA 35

N. officinale GLVBVLESSRLLLREDTT TWR 555 SVMNORRRS GVW 555 LVASPS GEI TLS SEERVYNVWLEDAALVNEOLRSSSPD 100

C. majus SHCVOOVRSYDYHHY LCLLOLS PRMREAAFA LRAFRVETARAMDVA SDPRIG LMR LLWWOEATDEIFAHREIEHPTAD 92

M. cordata SHCVOOVRSY DYHHY LCLLOLS PRMREAAFA LRAFNVETARAMDVA SDPRVG LMR LLWWOEATDEIFAHKKIEHPTAD 92

T. orientale ‘CVOOVRSYDYHHY LCLLELP INMREAAFATRAFNIETARAMDIASDPRIG LMR LLWWOEATDEKTYAKKTIEHPTAD 92

H. impetiginosus (CVOOVRSY DYHHY LCLLELP PHMRES FRVETARAMDVASDPRIG LMR LLWWOEATDETY SNKLIEHPVAQ 92

P. andersonii ICVOOVRSY DYHHY LCLLELP INMREKA AFA TRAFNI ETARAMDIA SDPKIG LMR LLWWOETIDET Y AKRTIEHPTAD 92

L. albus SYCAQOVREY DYOHY LCLLELPPSMREAAFA LRA LNVETARAMDVA SDPRIG LMR LVWWOEATDKIFANALIEHPTAD 135

N. officinale LDVERFODWLPG 'SLSLL ;EAYDRCGEVCAEY AKT FYLGTL LMT PERREA TWA ITYVWCRRTDELVDGPHASHITPMA LDRWETRLEDLFRCRPFDMLDA- 1599
* *

C. majus ALSSIISEHKI SKSWLERSVEARIIDARREENEIPOSIEELEK: AESTVS TILYMT LOA-—- RSTAADHAASHI CKASGLLLLLRSLPYHHSRNSOL 189

M. cordata ALSSTIISEHEINESWLERSVEARTND ARREENEIFETIEELEK: AEDTVS TILYMT LOA —— RSTAADHAASHI CKASGLLLLLESLPFEVSRNFPOI 189

T. orientale ALSSVINENKI TEGWLERSVEARIND ARREVTEIPEKTRELEQ: AEDTAS TILYMT LOA RSTIADHAASHVCEASGLLLLIES LPLHHSRN'RH' 139

H. impetiginosus ALASAISEHKVSESWLERSVEARINDAKREVTDIFPETVEELER:AEDTASTILYSTLOA-- ESTAADHAASHI CERS lg9

P. andersonii ALSAVIKENKI TKGWLERSVEARIND ARREVTEIPEKTIQELEQY AED TAS TIL YMT LOA-— RSTIADHAASHVCEA 189

L. albus ALSSVIGENKI SKTWLERSVEARIND ARREDNDMPETMGELEK AEDTVS TLLYLTLOS - MSTTADHAASHI CRASGILLLLESLPYHASHGHHF 232

N. officinale ALADTVARYPVDIQFPFRDMI EGMEMD LRKSRYRNF DDLYLY CY T VAGTVG LMSVPVMGIDPKSEATTE SV NAA LALCIANOLTHNI LRDVGEDARRGER -— 257

*

C. majus RYTPFEVASKHGLLSHE GGONOVOLGYRE GLPRAVFET ASVASVHLOKARE LAKTVPAE ALFVLL PAVPAOVI LDS LRRVEFDVED PRLMRE 8

M. cordata PYTPVEVASKHGLLVEE GGOROIOMD SRE CLPDAVFEMASVASVHLOFKARELAKTVPAE ALPVLLPAVPAOVILDS LRRVHEFDVFDPRL 8

T. orientale SYTPAEVAAKHGLLTNOGGOLELRLD SGENLCNAVEDMASVANVHLOKARE LA GTVPAE ARFVLL PAVPAQVLLDS L SRANFDVFDPRLAKL a5

H. impetiginosus PYIPSEVAEKHGLLVNHDGOIEVRVD SREGLCHAVFEMASYANAHMOKARNLAGTVPDE ARFVLLPAVPTOVVLDTL SRVOFDVEDPRLSRS 285

P. andersonii SYIPAEVAARHGLLSND LELRLD G"EDLCNLV“DKAS’V‘MIDK:REIA" WP}EAR" \’"I.LPAVP;‘DVLLDGL‘SRAN_DV_D PRLART 85

L. albus SYIPTAVAS GI 32

N. officinale ViLPODELAQAGLS -DEDIF n'.KVTDKn‘RN_MRMJLKRnRM FDEAEKD: ——VIEL'S,—rSRn anSLLLx'RRILDEIE,—ND lNN TERAYVGKARKIAAL 394

C. majus SPLWFOLKLEWNAWKSTY 303

M. cordata SPLWFOVKLMWNAWRRTY 303

T. orientale PPLWFOLKLEWDSWRGKY 303

H. impetiginosus PPLWFOLKLEWNSWRGKY 303

P. andersonii PPLWEOQLKLEWDSWRGKY 303

L. albus PPLWYOLKLEWTSWRRKY 346

N. officinale PLAYARSVLETPSSR--- 409

Figure S3A. Amino acid alignment of CmPSY with selected corresponding genes was performed with the
BioEdit program of ClustalW. The yellow highlighted box represents the substrate-binding pocket. Asterisks
indicate catalytic residues, and those with a blue underline represent the conserved trans-isoprenyl
diphosphate synthase domain. M. cordata (Macleaya cordata, OVA08062), T. orientale (Trema orientale,
PON92947), H. impetiginosus (Handroanthus impetiginosus, PIN12720), P. andersonii (Parasponia andersonii,
PONb53814), L. albus (Lupinus albus, KAE9613159), and N. officinale (Nasturtium officinale, MT547989) were
involved in amino acid alignment of CmPSY. A dash (-) represents an aligned gap.
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C. majus = 0—---—-—- SFRRCCEFS INS GDNN LLA SDSMGLS LKSREAHAVG TRPRRK --VGPLOVWCVDYPRPE LDNTVH
T. thalictroides ------—- CFS THHRNEN LLA

C. sinensis = = ------- WGECGCS PGS GPAKALS FRGSDSMGHR FEKT PHAYAVG TRPRED --VC PLEVWC IDYFRFD LES TVH
V. riparia FRYVSAVNLSCOSNIINFON S LKLRIPNKHSIGTRRRED -- FCPLOVWCMD YPRPE LEN TVH
V. vinifera] FRYVSVWVHLSCOSNITNFON S LKLRT PNKHSIGTRRRED —--FCPLOVWCMDYPRPE LENTVH
A. chinensis FEKIHDPHSVGNRSREG --MRPLOVICMDYPRPD LDSTLN
N. officinale LTSGGCDLMGHS FRVPTSRAFKIRTRRR S5AGPLOWCVDIPRPE LENTVH
C. majus ELGINDRLOWK
T. thalictroides FLEAAYFSSTEFRAAPRPMEPLEKIVL ELGINDRLUWK
C. sinensis FLEAAYLS STFRTSRRFDEFPLEVV. 3 TAKY LADAGHKPVLLEA] CELGINDRLOWK
V. riparia FLEAAYLS SSFHTSPRPSEPLEVV. S TAKY LADAGHEPI L LEARDY SELGINDRLOWE
V. vinifera] ELGINDRLOWE
A. chinensis RTS LRFDEPLEVWVL 5 TAKY LADAGHKPILLEARDY ELGLNDRLOWK
N. officinale FLEAASLSASFRSAPRPAKPLEVVL 5 TAKY LADAGHEPLL LEARDY ELGINDRLOWK
C. majus EHSMIFAMPSKPGEFSRF DFPDALPAPLNGI FAT LRNNEMLTWPERVRE. AYVEAQDGEFTVED WMREDGVPDRVTD EVE I AMSKALNFT
T. thalictroides EHSMIFAMPSKPGEFSREDEPDVLPAPLNGIWAI LKNNEMLTWPEKVRE. QAYVEAQDGLSVEEWMKEDCI FERVTD EVETAMSKALNEL
C. sinensis EHSMIFAMPNKPGEFSRF DFFEVLFAPLNGIWAT LKNNEMLTWPEKIKF. AYVEADDGLSVEDWMREDGI FDRVTTEVE T AMSKALNFT
V. riparia EHSMIFAMPSKPGEFSRFDFPEVLPAPLNG AYVEADDGLTVED WMREDGI FDRVTD EVE I AMSKALNFT
V. vinifera] EHSMIFAMPSKPGEFSRF DFPEVLPAPLH OAYVEAQDGLTVEDWMREDGI FDRVTD EVE T AMSKALNFT
A. chinensis EHSMIFAMPNKPGEFSRF DEPEVLPAPLHN PYVEAQDGLTVED WMREDAVPERVTTEVE I AMSKALNFT
N. officinale EHSMIFAMPSKPGEFSRF DFPDVLPAPLNG.

C. majus NPDE LSMOCILIALNRFLOEKHGSEMAF LDGNPPERLCMPIVEH IDSRGGOVELNSRIORTELKSDGTVER LILTHGHATEADA YVI A L.PE
T. thalictroides NFPDELSMQCILIALNRFLOEKHGSEMAF LDGNPPERLCMPVVDHIQSLGGOVILNSRLOKTI NLNRDGTVES FTL SHGHVVEGDATYVI A L.FE
C. sinensis NPDE LSMUCILIALNRFLOEKHGSEMAF LDGNPPERLCOPIVDHIOS EVOLNSRIKKIELNEDGTVES FLL ATEGDAYVEA ILELLY.FE
V. riparia NPDE LSMOCILIALNRFLOEENGS EMAF LDGNPPERLCMPIVDH I0S LGGOVOLNSR IOKT ELNEDGTVES FVLNNGRVIKGDA YWI A’ ILELLEL.PG
V. vinifera] NPDE LSMOCILIALNRFLOERNGSEMAF LDGNPPERLCMPTVDHIOS OVOLNSRIOKTELNEDG TVES FVLENNGRVIKGDA YW A ILELLELPG
A. chinensis NPDE LSMQCILIALNRFLOEKHGS KMAF LDGNPPERLCMPTADHIQS EVRLNSRIQKIELNEDGTAKS FLLTHGDVIE GDAYVE A IFKLLY.FE
N. officinale NPDE LSMOCILIALNRFLOEKHGSEMAF LDGNFPERLCMPVVEH IRS LGGEVOLNSR IKKI ELNNDGTVES FLLTHGSTVE GDATVE AR L.FD
C. majus DWEE TPYFRELDELVGVPVINVHIWEDRELENTY DHLLFSRSPLLEVY ADMSVTCRE Y YDPNRSMLE LVFAPAEDWI SCSDAEI TEA TLRE LARLFPDET
T. thalictroides EWKEIPYFEELDEKLVGVPVINVHIWFDREKLENTYDHLLFSRSPLLSVY ADMSVTCEE YYDPNRSMLE LVFAPAEEWI GCSD SEL IEA TMEE LAKLFPDET
C. sinensis DWEE IFYFRELEILVGVFVINVEIWEDREKLRNTY DHLLFSRSPL LSV ADMSVACKE YYDPNRSMLE LVFAPAEEWI SCSDEEI IDA TMKE LAKLFPDEL
V. riparia DWEE IFYFRRLDELVGVFVINVHIWEFDRKLKNTY DHLLFSRSPLLEVY ADMSVTCKE Y YNPROSMLE LVFAPAEEWVSRSD SEI TEA TMKE LAKLFFDEL
V. vinifera] DWEE IPYFRRLDELVGVPVINVHIWEDRELENTY DHLLFSRSPLLEVY ADMSVTCRE Y YNPNOSMLE LVFAPAEEWVSRSD SEI TEA TMRE LARKLFPDET
A. chinensis DWEE I5YFRELEKLVGVPVINVHIWEDEKLENTY DHLLFSRSPLLSVY ADMSVTCKE Y YDPNRSMLE LVFA PAEEWI TRSD GEI VDA TMKE LAKLFFDEL
N. officinale PWED IFYFEKLDELVGVPVINVHIWFDREKLONTY DHLLFSRSNL LSVY ADMSLTCEKE Y YDPNRSMLE LVFA PAEEWI SRSD SDI IDA TMKE LEKLFFNET
C. majus AADOSKAKILEYHIVETPRSVYET IPDCEFCRPLORSFVE AGDY TROKY LASMEGAVLSG! AQATVOD YELLAARRERNRTTEASTA- 583

T. thalictroides AADOSKAKILKYHVVETPRSVIKTWVPNCEPCRPSOESFLE AQATVODYEL LSSKEQRSROTEVTVA- 583

C. sinensis SADOSKAKILKYHVVETPRSVIKTVPNCEPCRPLORSFVE AQATVOD YEKLVAREQG-KLAEASVW- 582

V. riparia SEDOSKARVLEYHVVETFRSVIKTVFNCEPCRPLORSFPIE AQATVEDYELLVAOGEQ-ELAEVSILS 582

V. vinifera] SEDOSKARVLE YHVVETPRSVYKTVPNCEPCRSLORSPIEG LLLY AQATVED YELLVAOGEQ-ELAEVSILS 582

A. chinensis SADOSKAKILKYHVVETPRSVYKTVPDCEPCRPLORSPIN AQATVODYELLVARGOR-KLAESRLV- 550

N. officinale AADQSKAKILKYHVVETPRSVYKT IPNCEPCRPLORSF IK: (LASMEGAVLSGERL SOSIVOD YELLAASGPR-KLSEA - 964

Figure S3B. Amino acid alignment of CmPDS with selected corresponding genes was performed with the

BioEdit program of ClustalW. The red, pink, green, and orange boxes represent the signal peptide,

dinucleotide-binding motif, putative substrate carrier motif, and carotenoid binding motif, respectively. A

highly conserved region of the PDS protein was highlighted in an ash color. The blue underline represents
the FAD/NAD(P)-binding domain. T. thalictroides (Thalictrum thalictroides, KAF5198369), C. sinensis (Camellia
sinensis, XP028107084), V. riparia (Vitis riparia, XP034695872), V. vinifera (Vitis vinifera, AFP28796), A. chinensis
(Actinidia chinensis, PSR96231), and N. officinale (Nasturtium officinale, MT547988) were involved in amino acid
alignment of CmPDS. A dash (-) represents an aligned gap.
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Figure S3C. Amino acid alignment of CmZ-ISO with selected corresponding genes was performed with the

BioEdit program of ClustalW. Green and brown boxes represent the cytoplasmic domain and predicted trans
membrane (TM) helix, respectively. P. somniferum (Papaver somniferum, XP026389168), T. thalictroides
(Thalictrum thalictroides, KAF5176887), P. alba (Prosopis alba, XP028759619), C. melo (Cucumis melo, TYK16983),
and A. comosus (Ananas comosus, XP020111958) were involved in amino acid alignment of CmZ-ISO. A dash
(-) represents an aligned gap.
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Figure S3D. Amino acid alignment of CmZDS with selected corresponding genes was performed with the
BioEdit program of ClustalW. The red, pink, and orange boxes represent the signal peptide, dinucleotide-
binding motif, and carotenoid binding motif, respectively. P. somniferum (Papaver somniferum, XP026435023),
T. thalictroides (Thalictrum thalictroides, KAF5193496), Q. lobate, XP030958095 (Quercus lobate), N. nucifera
(Nelumbo nucifera, XP010256022), Q. suber (Quercus suber, XP23871372), and N. officinale (Nasturtium officinale,
MT547991) were involved in amino acid alignment of CmZDS. A dash (-) represents an aligned gap.
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Figure S3E. Amino acid alignment of NoCrtISO with selected corresponding genes was performed with the

BioEdit program of ClustalW. The red box represents the signal peptide. M. cordata (Macleaya cordata,
OVA16223), P. somniferum (Papaver sommiferum, XP026426554), T. thalictroides (Thalictrum thalictroides,
KAF5180293), A. chinensis (Actinidia chinensis, PSS15835), Q. lobate (Quercus lobate, XP030927457), and N.
officinale (Nasturtium officinale, MT547983) were involved in amino acid alignment of CmCrtISO. A dash (-)
represents an aligned gap.
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Plant p conserved region

C. majus MGTLLRTHNKLE LLHP -LH EKHN LLTS SKLONHEYRF RT AKKS HREWCVN GSVEARS SALLD LVPFETEKENLEFELPMFD PSEGLTY
V. riparia MDTLLETHNKLEFLHP-LHEGFAEKLGNLTF PKLONOEFRF GPEEKSN LK-WGRNGCVEASS SALLE LVPETERENLEFELPMYD PSEL LVY
A. aestiwvalis MDTLLRTHNKLELLPT-LHGFAERKDH LVSTSKLONOVEFRIASRNIHP-—-CRNG GSALLE LVPETERENLEFDLPARDPSRGTIVY
C. sinensis KGC SLSPSKPHRNOEFRF GPEKPH LK -LGENGS S SALLE LVPETERENLDFELPLEDPSEG LVY
J. curcas TEVSNLSSIKLONPELRE SPEKSYRE-TGRTG GALLE LVFEIKKENLEFDLFIFDPSKGLL
R. japonicum KT5GLNP SKPHNHELEKFVPEK PN LN -LGEKNFS LKARS SALLE LVPFETERENLDEELPMED PSEGLVY
N. officinale MDTLLETPNKLEFFTIPQF R--—--FSSHNPNPSRIRLGGERRATIE---ISSSVASSSALLLD LVPETERENLDFELPLEDTSMSRVY
Dinucleotide-binding signature

C. majus E FPELIWPNN: WVDEFEAMDLLDCLDTTW F 7]
V. riparia SPELIWPNN: WVDEFEAMDLLDCLDTTW MVEFIDDHSKEDLGRPY ARVNRKLLES EMMOKC I LNGVEFHOARVIEY
A. aestiwvalis |f SPELIWPHNY CVWVDEFEAMDLLDCLDTTW WV YTDDNSEKY LDRPY GRVNREDLES EM LOKCVTRCVEFHOARVIEY
C. sinensis GLAVAQOVSEA SPELIWPNNY GVWVDE FEAMDLLDCLDTTW
Jd. curcas GLAVAQOVSEA SPELIWPHNNY GVWVDE FEAMDLLDCLDTTW
R. japonicum GLAVAQOVS FPELIWPHNY GVWVDEFEAMDLLDCLDTTW
N. officinale |GLAVAQOVSEAG SPKL].'MI PHNY GVWVDE FEAMDLLDCLDTTWSG

) LCYS 5 emﬁc motif B B
C. majus IHEE SKSLLICHNDGVTIOAT LVLDAT CLVUYDKP YNPGYOVAYGILAEVEEHF FEVDEMLFMDWRDSHLNLNHEQEEEN SKIPH
V. riparia IHEE SKSLLICHDGVT IQAAVVLDAT GILAEVEEHPFDVDEMVEMDWRDSHLNNNME LENRNSRIPT
A. aestivalis IHEESKSLLICHNDGITINATVWLDAT
C. sinensis THEE SKSLLICHNDGVTWOAAWWLDAT
Jd. curcas IHEE SKSLLICHDGVTIOATVWLDAT LAEVEEHF FDVDEMVEMDWRDSHLDNNLELEERN SETPT|
R. japonicum IHEE SKSLLICHNDGVTIQAAVVLDAT LAEVEEHPEDVNEXI?BDWRDSHLDNN’RE LEERNSRIF
N. officinale VHEEANSTWWCSDGVEIOASVVLDAT
C. majus ARTLAAAPTVARSIVOYLESEQG- -
V. riparia "LEET'SLV,-.RP VPMEDIOERMV‘RLRHL IMSIEEDERCIIPH ARTLAAAPTVANSIVOYLESDRS- -
A. aestivalis FLEETSLVARPGLRFEDIOERMVARLEHLG IKVK'SIEEDERC\"I__PH ARTLAAAPWAKSIVOYLESDRS- -
C. sinensis FLEETS LVARPGLPMEHIQERMVARLRH LGIKVKSITEEDERCVIFM ARTLAAAPTVADSIVRYLESETS--
J. curcas FLEETS LVARPGVRMEDIOERMVARLEH LG IKVESIEEDEHCVIPM ARTLAAAPTVANSIVOYLESGRS--
R. japonicum FLEETS LVARPGLSMEDIQERMEARLRH LGIKVESIEEDEHCWI[FM 3 SEEKS--
N. officinale FLEETSLVARPGLRMEDIQERMVARLKHLGINVKRIEEDERCVIPM STS5DS
C. majus C}’CJ%S%&QIL% WENLWP JERRROREF . I;E%dﬁi%%efi’l'%%’.hg}%x
V. riparia ¥ RIETMAKGTLPLINMT
A, aestivalis AFRIE TMAKGTVF LVEMM
C. sinensis SRIE IMAKGT FPLLEMT
J. curcas SRLE IMAKGTVP LVEMI
R. japonicum RIEIMAKGT LF LVEMT
N. officinale RLE IMTEGTVF LAEMT
C. majus miLtRpcE sos  Charged region Predicted TM helix
V. riparia NNLIODED 504
A. aestiwvalis NNLIODTD 502
C. sipensis NNLVODRE 504
J. curcas NNLIRDRE 504
R. japonicum NNLVODRE 504
N. officinale NNLVODED 501

Figure S3F. Amino acid alignment of CmLCYB with selected corresponding genes was performed with the
BioEdit program of ClustalW. The green, pink, light blue, brown, and purple boxes represent plant 3
conserved region, dinucleotide-binding motif, BLCY catalytic domain (CAD), predicted trans membrane
(TM) helix, and charged region, respectively. The red underlined indicates LCY specific motif, whereas the
blue underlined indicates cyclase motif 1 and 2. The highlighted arrowheads indicate the regulatory motif
conserved in all 3-bicyclase. V. riparia (Vitis riparia, XP034694605), A. aestivalis (Adonis aestivalis, AAK07430),
C. sinensis (Camellia sinensis, A]JB84622), |. curcas (Jatropha curcas, XP012085981), R. japonicum (Rhododendron
japonicum, BAS69435), and N. officinale (Nasturtium officinale, MT547985) were involved in amino acid
alignment of CmLCYB. A dash (-) represents an aligned gap.
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ture
RV5ROLLYEELLKRCVE SGVS YLNSKVERIIEATEGHSLVACES GIVI FCRLATVA SGAA SGKL LKYEVGGPRVSVOT AT GLEVEVENCP YDPS LMVEMD 299
RVSRY LLHEELVKRCVE SGVS YLSSKVERIIES THGOSLIECEQNVWEICRLATVA SGAASGKL LOYEVGGPRVSVOTAY GMEVEVENNP YDPN LMVEMD 28
RVSRH LLHEELLRRCVE SCVWYLSSKVET ITEGTDGHSLVACEDRRVVECRLVTVA LOYEVGGPRVSVOTAY CVEVEVENNP YDPS LMVEMD 287
RV5RHLLEEELLKRCVE SGVLYLSSKVERTTEATHGHSLIECEONTWECRLATVA SGAA SGKLLOYEVGGPRVSVOTAY GTEVEVENNP YDPS LMVEMD 289
RVSRH LLHEELLRRCVE SGVS YLSSKVERTTEA ANGHSLVACEHDIVVECRLATVA KL LOYEVGGPRVSVOTAY GVEVEVENNPYDPS LMVEMD 285
RV5RHLLEEELLRRCVE 5GVS YL SSKVERIIEA SDGHSLVACERDIVVSCRLATVA SGAA SGKL LLYEVGGPRVSVOTAY GVEVEVENNPYDPS LMVEMD 285
RVSRR LLHEELSRRCVE SGVS YLSSKVDS ITEASDGLRLVACEGDIVI PCRLATVA SCAA SGKL L] YEVG GPRVCVOTAY GVEVEVENNP YDPEQMVEMD 285

YRDYIKPRVOCLEEE YPSF LY AMPMSPTRVE FEETCLASRNATPFD LLKKKLMS RLKTMGVRITRVYEEEWS YT PVGG
YRDYVEPRVOCLEADYPTF Ly AMPMSPTRVE FEETCLASKDAMP FD I LRREL ISRLETMGVRVIKT {EEEWS YIPV
YRDYAKDEF PCLEAQYPTE LY AMPVS S TRVE FEETCLASKDAMPFD LLRKKLVS RLETMG IOTSKVYEEEWS YT PV
¥RDYVRORVECLEAQYPTF LY AMPMSP TRVE FEETCLASKDAMP FDLLRKKL ISRLEMMCVRILKE YEEEWS Y TPV
YRDYTKORVPCLEAE YPTF LY AMPMSPTR
YRD {MKOKVPCLEAE 1PTE Ly AMPMSS TRVF FEETCLASKDAMP FDLLKRKLNS RLETMG IR ILKT (EEEW:
YRDYTNEKARS LDAE YPTE LY AMSMTKTRVF FEETCLASKDVMPFD LLKKKLMLRLDT LG IRVLET YEEEWS TT PV
Cyclase motif 1
SLSEAPRYASVIARKTLEDSHER - - -— -5 TRNISVOAWNT LW
SLSEAPKYASVI AN ILKDGHSRDKLSRSWS TENTSMLAWNT LW
SLSEAPNYASVIANILKKDH SKGM LN SVRNNGNISMOAWNT L
KO GHSKEKTS0SRS TENTSMOAWNT L
KO GHSKSMLTHKISNANTSMOAWNALW
|.KODH PN2AKLEEKRS NANTSMOAWDT LW
AEI}.KOETTASE TKHINS -~ NISROAWDTLWP!
icted TM helix Charged reglon
RMGLVRHLLSDPTGATMVEAYLT- 534
RMCLVRHLLSDPTGATMIRTYLTI 530
RMCLVRHLLSDPTGATMIRTYLTI 530
RKCLIRHLLSDPTGAIMLRTYLII 532
RMCLVRHLLSDPTGATMIRTYLTV 528
RMCLVRELVSDPTGATMIRTYLTL 528
RKGLINHLISDPTGATMIRTYLRV 526

SLPNTEOENLAFGAAASMVHPA 399
LPNTEQENLA
LPNTEQENLA
LPNTEQOKNLAFGAARSMVHPA 389
LPNTEQENLA

HTFFRLPEWMHY

Predlcted TM helix

Figure S3G. Amino acid alignment of CmLCYE with selected corresponding genes was performed with the

BioEdit program of ClustalW. Pink, brown, and purple boxes represent the dinucleotide-binding motif,

predicted trans membrane (TM) helix, and charged region, respectively, and those with a blue underline

represent cyclase motif 1 and 2. Yellow highlighted box indicate the conserved motif. C. sinensis (Camellia
sinensis, XP028074216), D. zibethinus (Durio zibethinus, XP022751743), A. chinensis (Actinidia chinensis,
PSS20792), ]. curcas (Jatropha curcas, XP012076949), M. esculenta (Manihot esculenta, XP021596942), and N.
officinale (Nasturtium officinale, MT547986) were involved in amino acid alignment of CmLCYE. A dash (-)
represents an aligned gap.
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ELYDVEFAIINAVPAISLL: DG LVHRRF PV GP IANVPY LREVAS AHOLHH SDEFHGVE :FPMELEE
ELNDVFATINAVPATALL: PEELAE
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ELNDVFAITHAVPAIALL: ( KELEE
ELYDVEFATVHAIPAIGLLSYGKE DG LVHKRF PV GP IADVPY FREVAAAHOLEHE TDEF NGVP YGLE LGPEELEQ

OX,HH

Figure S3H. Amino acid alignment of CmCHXB with selected corresponding genes was performed with the
BioEdit program of ClustalW. The brown boxes indicate the transmembrane region. The histidine domain
of the CHXB protein was highlighted in pink color. Blue and red underlined indicate the fatty acid
hydroxylase domain and highly conserved region (motif 1). A. aestivalis (Adonis aestivalis, ABL67481), V.
vinifera (Vitis vinifera, AAM77007), T. wilfordii (Tripterygium wilfordii, KAF5731165), A. chinensis (Actinidia
chinensis, PS504390), 1. nil (Ipomoea nil, BAI47580), and N. officinale (Nasturtium officinale, MT547981) were
involved in amino acid alignment of CmCHXB. A dash (-) represents an aligned gap.
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VDRVF SKCAORLVEQLETDADNG SPVNME AKFSOLTLIVIGLSVEN YNFDALTADS PWIDAVYTALEKE AEARSTDL LPYWKIDA LCEI IPROTKAONAVE 290
VDRVE CKCAER LVEKLKTDADNGTPVRME AKFSOLTLDVIGLAVEN YNFD SLTADS PVIEAVYTALEE AEARSTDL LPYWKIDLLREVIPROTKAEKAVT 287
VDRVE CKCAERLVEKLKFDALSGTPVINMEEKFCOLTLDVIGLSIFN YNFD SLTTDS FVIDAVITALKEAEARSTDI LPYWKIKALCKLIFROTKAEKAVEN 291
VDRVF CRCAER LVEKLOPDALNGTAVNMEDEFSOLTLIVIGLSVEN YNFDALNSDS PWIEAVYTALRE AEARSTDL LPYWEVNE LCETI IPROTEAEEAVT 280
VDRVE CRCAERMVEKLLFDAT SGSAVENME AKF SOL TLDVIGLALFN YNFD SLTTDS FVIDAVITALKE AE LRSTDL LPYWOIKALCKF IFPROTKAENAVS 28

VDRWVE CKCAERMVEKLOPRALDGTAVHME A OLTLIVIGLSVENYNFDSLNADSPVIDAVYTALEEAEARSTDI LPYWEVEALCEI IPROTIKAEEAVT 289
VERVF CKCAER LVEKLOFPY ALDGRAVENMEEKF SOL TLDVIGLSLEN YNFD SLTTDS FVIBAVY - —— —— ———— ———— - - —m—mmm e oo oo oo o 225

TR = = 293
VIROTVEELIAKCRRKIVEAECEQIDCEEYVNDADE SILRFLLASREEVSSVOLRDD LLSMIVAGHETT GSVLTWTLYLLSKDPPSLMRADEEVDRVLOCR 387
EIRRTVEELIAKCKDMVEAEGERINEEEYVNDADP SILRFLLASREEVSSVDLRDD LLSMLVAGHE TTGSVLTWTLYLLSKD S5 SLVKADEEVDRVLOCR 391
VIRKTVEDLIVKCKE IVESECERIDADEYVNDADP STLRFLLASREEVSSVOLRDD LLSMIVACHETT GSVLTWTLYLLSKDS5 SLAKADOEVDRVLOCR 380
LIROTVEELIARCRE IVETECERINEDEYVNDRDP 5T LRFLLASREEVSSVOLRDD LLSMIVAGHETT GSVLTWTA YL LSKD PS SLEKAHEEVD RVLY

SPKYADIKE LKYVTRCINE SLRLYPHPPVLLRRALVPDVLEL
PPAYEDIENLEFLTCCIME SLRLYPHPPVLIRRAQOVAEM LPGDYEVNAGODIMI SVYNTHHS SKVWERAEEYVPERFD LEGPVPNETHTDFRFIPF
RPTYEDIKNLEFLTRCIIESLRLYPHPPVLIRRALVPDE L T KVNAGODIMI SViNIHRS SEVWDRAEEF LPERFE LDGPVPNETNTDEREIPE
SPTYEDMEN LKFLTRCITE SLELYPHPFVLIRRAQVADV LPGNY EVIWVGODIMI SVYN IHHS SEVWDRAEEFDPERFD LEGFVPNE THTDFRFIPF

s

------------------------------------------------------------------- 293
RRCLGDOFAMMEA TVALAT PLORMNFE LVPDON ISMTTGATI HTTHGLYMTLSOROVOPTFASARSR 554
RECVGDOFA LMEA TVALAVFLOHMNFE LVPNON TSMT TGATI HT TN GLYMTL SOROPKSAFVSSSRL 558

RECVGDOFALLEATVALAVFLONMNFE LVPNON ISMTTGATIHT TN GLYMELNRRLE-——--—---— 537
RECWVGDOFALLEATIALAIFVONESFELIPDUTISMTTGATIHT TN GLYMEVEDRERKVSVLAAAP-- 547
RECWVGDOFALLES IVALAIFLOHFNFE LVPDONISMTTGATIHT TH GLYMELSSROTKSLSA----- 551

Figure S3I. Amino acid alignment of CmCHXE with selected corresponding genes was performed with the

BioEdit program of ClustalW. The red boxes represent the signal peptide. The blue, yellow, and pink color

highlighted denotes signal peptide C, N, and H regions of the CHXE protein, respectively. P. somniferum
(Papaver sommniferum, XP026417943), Q. suber (Quercus suber, XP023872296), C. arietinum (Cicer arietinum,
XP004516959), S. pennellii (Solanum pennellii, XP015056054), Z. jujuba (Ziziphus jujuba, XP015898578), and N.
officinale (Nasturtium officinale, MT547982) were involved in amino acid alignment of CmCHXE. A dash (-)
represents an aligned gap.
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Figure S3]. Amino acid alignment of CmZEP with selected corresponding genes was performed with the

BioEdit program of ClustalW. The yellow and red boxes represent the short motifs of lipocalin family

proteins and forkhead-associated (FHA) domains, respectively. The phosphopeptide binding site of the ZEP

protein was highlighted in green color. The blue underline represents the FAD-binding domain. P.
somniferum (Papaver somniferum, XP_026445919), A. chinensis (Actinidia chinensis, PS521278), V. vinifera (Vitis
vinifera, NP_001268202), C. sinensis (Camellia sinensis, AJB84624), ]. curcas (Jatropha curcas, XP_012079233), and
N. officinale (Nasturtium officinale, MT547990) were involved in amino acid alignment of CmZEP. A dash (-)
represents an aligned gap.
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Figure S3K. Amino acid alignment of CmVDE with selected corresponding genes was performed with the

BioEdit program of ClustalW. Blue, ash, and red underlined represent the VDE cys-rich, lipocalins, and Glu-

rich domains, respectively. Asterisks indicate the important residues for pH switch, and those with black

boxes represent the putative active site. M. cordata (Macleaya cordata, OVAQ03356), P. somniferum (Papaver
somniferum, XP026400851), V. riparia (Vitis riparia, XP034683443), H. umbratica (Herrania umbratica,
XP021282368), and M. esculenta (Manihot esculenta, XP021623227) were involved in amino acid alignment of
CmVDE. A dash (-) represents an aligned gap.
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Figure S3L. Amino acid alignment of CmCCS with selected corresponding genes was performed with the
BioEdit program of ClustalW. The brown boxes indicate the conserved FLEET motif essential for $ and -
cyclase activity. P. somniferum (Papaver somniferum, XP_026413514), S. suberectus (Spatholobus suberectus,
TKY48659), A. precatorius (Abrus precatorius, XP_027344227), T. pretense (Trifolium pretense, PNY15080), G. max
(Glycine max, XP_003541965), and C. clementina (Citrus clementina, XP_006424195) were involved in amino
acid alignment of CmCCS. A dash (-) represents an aligned gap.
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Figure S3M. Amino acid alignment of CmCCD with selected corresponding genes was performed with the
BioEdit program of ClustalW. Asterisks indicate histidine residues involved in the coordination of the
catalytic Fe?". The yellow highlighted boxes represent aspartate or glutamate residues which are predicted to
be fixing the iron atom. The conserved amino acids present in the hydrophobic patches are shown in black
boxes. P. somniferum (Papaver somniferum, XP_026380876), N.o nucifera (Nelumbo nucifera, XP_010275132), M.
rubra (Morella rubra, KAB1215613), P. alba (Prosopis alba, XP_028782945), P. hybrid (Petunia x hybrid,
QBC36243), and N. officinale (Nasturtium officinale, MT547984) were involved in amino acid alignment of
CmCCS. A dash (-) represents an aligned gap.
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Figure S3N. Amino acid alignment of CmNCED with selected corresponding genes was performed with the

BioEdit program of ClustalW. P. somniferum (Papaver somniferum, XP026405668), R. chinensis (Rosa chinensis,
XP024161283), H. brasiliensis (Hevea brasiliensis, XP021644826), M. esculenta (Manihot esculenta, XP021593487),
J. curcas (Jatropha curcas, XP012084339), and N. officinale (Nasturtium officinale, MT547987) were involved in
amino acid alignment of CmNCED. A dash (-) represents an aligned gap.
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Figure S30. Amino acid alignment of CmAO with selected corresponding genes was performed with the
BioEdit program of ClustalW. The yellow, ash, orange, and green highlighted box represents the 2Fe-2S redox
center-containing domain, 2Fe-2S ferredoxin-type iron-sulfur binding region, FAD-binding domain, and
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hammer-head domain, respectively. Asterisks indicate the eight conserved cysteine residues of [2Fe-2S]
centers, and those with a red and pink rectangle box represent 2Fe-2S ferredoxin-type iron-sulfur binding
domain and FAD-binding domain. The dotted blue and red underlined indicates that motif corresponding
two non-identical [2Fe-2S] redox centers and molybdenum cofactor and substrate-binding domain. The
putative motifs involved in Moco and substrate binding (Mocol-MocoV) are underlined in black continuous
line. M. cordata (Macleaya cordata, OVAQ0877), V. riparia (Vitis riparia, XP_034688017), Q. lobate (Quercus lobate,
XP_030960280), T. thalictroides (Thalictrum thalictroides, KAF5184240), and C. sinensis (Camellia sinensis,
AVZ45846) were involved in amino acid alignment of CmAOQO. A dash (-) represents an aligned gap.
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Table S1 List of primers designed and used in the qRT-PCR analysis to determine mRNA expression levels

of C. majus CBP, XBP, and ABP genes

Primer names

Primer sequence (5'—3’)

PCR product length

(bp)

CmPSY-F
CmPSY-R
CmPDS-F
CmPDS-R
Cm-Z-ISO-F
Cm-Z-ISO-R
CmZDS-F
CmZDS-R
CmCrtISO-F
CmCrtISO-R
CmLCYB-F
CmLCYB-R
CmLCYE-F
CmLCYE-R
CmCHXB-F
CmCHXB-R
CmCHXE-F
CmCHXE-R
CmZEP-F
CmZEP-R
CmVDE-F
CmVDE-R
CmCCS-F
CmCCS-R
CmCCD-F
CmCCD-R
CmNCED-F
CmNCED-R
CmAO-F
CmAO-R

Cma-tubulin-F

Cma-tubulin-R

TGTTGAAGCTCGGATTATCGATG
AATATGGTGGAAACAGTGGATTCG
AAGACCTGAACTTGACAATACCG
AGATAGACCAGCCAAGCCTG
GGTAATTGTAGGAGCATCGCTITG
ATCAAAGAAAGCTGAATCCTCACC
AGTGGGTTCCTTTGTCGATAAAC
GCCCACCTITTCTCATCAAGC
TGACTTCGTCATGGAACTCATC
AGTGACTTCAATTCCAGCGAG
TGATCTGGCCTAACAATTACGG
TTAACCCTTCCATAAGGTCTGTC
ATCTTGGGCTAGAAAGGTGTATTG
CGACTAACTCTTCCATAAGCACG
GTACGAGTTGCAGAGAAATTAGCC
TGTAATAAACAGCAGCAACAGCC
GTCAAGATGATTCAGGGATACCC
AGCTGCAAGACGATAAATGGG
TCACAAGGGTTATTAGCCGAATG
CTTCATATCGCTGTCCGTTCTC
CTGTTGGGTGTTATGCAGCAG
CCTGCACTCTTTCAATAAACAAGC
CATTCTTCCCAATCACTTCCAC
TTTGATTCAGGCTTCAGATCTAGG
TCTAATGGCACTGCAACTTTCTG
AGCAACAGAAGCAGTGAGGC
CACTCCAATCACTCITCCCAAAG
GTGTTGGATTGTCTTTGTTGTTGG
TGAAATTGGAGCTGCTGTGAC
ACGCAACCTTGTTCATATGGTC
TCCATCCTGAACAACTCATAAGTG
TTTCTGATCCGATCAAGACACAG

102

130

109

106

117

148

106

115

131

150

141

104

129

103

128

112
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Table S2 Analysis of CBP gene sequences using the SignalP program

Gene Original Synthesized Signal

names shearing site  shearing site =~ peptide

(C score) (Y score) (S score)
CmPSY 0.278 0.190 0.218
CmPDS 0.111 0.125 0.154
CmZ-ISO 0.119 0.124 0.183
CmZDS 0.250 0.265 0.515
CmCrtISO 0.635 0.260 0.221
CmLCYB 0.120 0.125 0.151
CmLCYE 0.194 0.141 0.186
CmCHXB 0.118 0.133 0.167
CmCHXE 0.128 0.176 0.304
CmZEP 0.116 0.118 0.135
CmVDE 0.158 0.124 0.144
CmCCS 0.116 0.158 0.400
CmCCD 0.107 0.126 0.156
CmNCED 0.107 0.106 0.126
CmAO 0.108 0.112 0.122
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