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Figure S1. Nucleotide and deduced amino acid sequences of (1) CfGPxs and (2) PyGPxs. The nucleotides and amino acids are numbered along the right and left margin, respectively. The start (atg) and stop (tag, tga, and taa) codons are highlighted with yellow color. The asterisk (*) indicates the stop codon. The Catalytically important amino acid residues, glu (Q), try (W) and cys (C), involved in binding glutathione are highlighted with bold. The GPx signature motif 1 (GQVSLVVNVASECGFT), the GPx signature motif 2 ((V/L)(G/F)VPCNQF) and the GPx active site motif (W(N/T)F(E/W) KF) are bolded and underlined. The potential N-glycosylation residues are highlighted with black shadow. Two arginine (R, R) residues for directing donor glutathione substrate are italicized and bolded. The structural stability of GPx depends on three-loop structures, Asn (N) to Tyr (Y), Leu (L) to Gln (Q) and Trp (W) to Phe (F) are bolded. 
[bookmark: OLE_LINK80][bookmark: OLE_LINK81][bookmark: OLE_LINK86][bookmark: OLE_LINK87][image: ]Figure S2. The temporal abundance of PSTs in scallop kidneys and hepatopancreas after exposure to the toxic alga A. minutum and A. catenella.
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(h) CfGPx4
-tgttgtaatggacgtgtgcatgttgactcgaactacactcagctacaggaactgcac
M ¢ C N G R V H V DS N Y T Q L Q E L H
gctaagtatgctgagagtaagggcttgcggatccttggatttccttgtaaccagtttggt
A K Y A E S K G L R I L G F P C N Q F G
ggacaggagccagggacaaatgaagagataaaagcttttgcaacagataaatataaagtg
G Q@ £E P G T N E E I K A F A T D K Y K V
gagtttgacatgtttgccaagattgatgtgaatagtaacaatgctattcccctgtacaac
E ¥ DM F A K I DV N S NN A I P L Y N
tacctgaaaaagaagcagggtggaactttaggaaattttattaagtggaacttcactaag
Yy L K K K ¢ 6 6 T L 66 N F I K W N F T K
ttccttgtcaacaaagaaggaatcccagtgaagcgatatgcccccaacgaagaaccaatyg
F L. v.N K E G I P V K R Y A P N E E P M
aaagttgcaaaggactttgaaaagtattgg_
K v A K D F E K Y W *

(i) CfGPx7
-gcttccgtcaacaacattaacacgttgcagaaaagcatgattaagaaaaacactata
M A S V N N I N T L Q K S M I K K N T I
tttaagacatattttcaatggtttgcaataacctgtctaataatgaccttatttgaactc
F K T Y F Q@ W ¥ A I T C L I M T L F E L
tctgcaacggatgcactcgatgaaagtgacaaagtatctccagaaacaagtaaaacagac
s A T b A L D E S D K V s P E T S K T D
gagaccgcaacaaatgcagacgacaacatttttgaagacgagttgctcgcacaggacgat
E T A T N A D D N I F E D E L L A Q D D
gaacatgctttctatggaaagaatgtacctgacgagcaaactccaggaacagaagataat
E H A F ¥ G K NV P D E O T P G T E D N
gatttctattcgtttaatgtttctgatataactggaattcaagtttcattagaacaatac
b ¥ ¥ s ¥ N V S D I T G I 9 VvV S L E Q Y
aggggacaggtttccctcgttgtaaatgtggcatcagagtgtggattcacagacgaccac
R G 9 v sS L vV v NV A S E C G F T D D H
tataaaggcttggtgaagctacacgagacttacagagaggaggatttcaatgtgctggca
Yy K 6 L v XK L H E T Y R E E D F N V L A
tttccctgcaatcagtttggagecccaggaacctgccagcaaccatgaaatagaaaagttt
F P C N Q F G A Q E P A S N H E I E K F
gccaggacagtattcaaagttgacttcccaatatttgccaaaatcaatgtgctgaacgaa
AR T V F K V D F P I F A K I N V L N E
aatgtaccagatgcatggaattacctgatagaccgagctggagaaccaccaaattggaat
N V P D A W N Y L I D R A G E P P N W N
ttctggaagtacctggtagattgtgatggacacttgataaatgcctggggtccatggata
F W K ¥y L v D € D G H L I N A W G P W I
tctgtggcagatatttattacaatgtcgaacaagtaattcaagagtgtcaggaaaagaat
s v A D I Y Y N V E Q V I QO E C O E K N
aagattcgtgctgtggttacagaatctgcatcaaccacagatcctcacggtggagaactyg
K I R A V V T E S A S T T D P H G G E L

*
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PyGPx1
-aacgagctggtccagaaatacggggataagcttgtcgtcctgggtttcccgtgcaat
M N E L V. @ K Yy G b K L v Vv L G F P C N
cagttcggacatcaggagaacaccaagaaccacgagatcctgacagccctcaagtacctce
Q F G H 9 B N T K N H E I L T A L K Y L
aggccaggcgacgggttcgtcccgaaattcccgatatttgagaaactcgaggtgaacggg
R p G D G F V P K F P I F E K L E V N G
aagaacgcgtccgagatatttgtgttcctgcgcaaccatcttccactgccgagtgacgac
K NA S E I ¥ V F L R N H L P L P S D D
ccaacctccttcatgaaatcatgcagtagcatcatttgggaaccagtgaccaggacagac
p T S F M K S € s s I I w E P V T R T D
ctggcatggaacttcgagaaattcctcatcactcccgagggcaaaccttataaacgattt
L. A WNPF E K F L I T P E G K P Y K R F
agtcgttactatctgacttgcaacctccagagtgaaataaaaacactaatagagaagttt
S R Y Yy L T ¢ N L © S E I K T L I E K F

aatgttaaa-
N V K *

PyGPx3-1
-ggtttccaggccctgggattcccttgtgaccagttccacaatcaacagcccgagagt
M G F 0 AL G F P C D Q F H N QO O P E S
agtggggaggaaattctgaacggtctgaagtacgtcagaccggggggaggattcgtaccc
s 6 ¢ E I L N G L K Y VvV R P G G G F V P
aactttcagatgtttggtctggtcgaaatcaacggcaagaacgagcatcctctcttcacc
N F Q M F G L v E I N G K N E H P L F T
ttcctcaagaaatactgccctcccacgagcgacacatttcaggacgatagecttgttattg
F L K K ¥ C P P T s D T F @ D D S L L L
tactcgcctctaaaggtcagcgacatcaggtggaacttcgagcagttcctaataggcaag
Yy s p L K v s D I R W N F E Q F L I G K
gacggcaagccatacatgcgattctcgccggaaaccgacccaatggcgctaaaatcggaa
b 6 K p Y M R F S P E T D P M A L K S E
attcaacgcatgctccagaccaaaccggaagcagaagaatcagaggggtttagaaatggt
I O R M L Q0 T K P E A E E S E G F R N G

gtttga
v *

PyGPx3-2
-aatgcactacaaactgaactggaaccagatgggctacacgtcctcggggttccgtgt
M N A L Q T E L E P D G L H V L G V P C
aatcagttcaatggggaggagcctggagcaaacggtaccgagattatggacggcattgag
N Q F N G E E P G A N G T E I M D G I E
tacgtccgtcccggaaacggtttccgecccagegttcaacctgacggagaaaattgatgtg
Yy v R P G N G F R P A F N L T E K I D V
aacggggagaaccaacatcctctctacggttacatgaaggaattctgtccaactactgac
N G E N Q H P L ¥ G Y M K E F C€C P T T D
cactactaccggagctatactcattatgctccgttcgccatcaacgatgtccactggaat
H vy Yy R S ¥y T H Y A P F A I N D V H W N
ttcgagaagttcctggtcggtcgtgacggccgtgtagtaagccggtaccatccgaaagtt
F E K F L v ¢ R D GG R V V S R Y H P K V
gagccaggcgacatacgggctgatattagcaaagctcttcacacaggtgttattcttgta

E p G DI R A D I S K AL H T G V I L V

ggataa
G *
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PyGPx3-3

-aaaagcgtcgttcatgttcgaccagggaatgggttccaacctcttttccaacacacg

M K S vV H V R P G N G F Q P L F Q H T
gtgaacatagacgtaaatggattcctacagcaccccecctttatgtatacctgaagaaattc
v N I D V N G F L Q H P L Y V Y L K K F
tgtcctccaattcacaaggaattccatgacagactacgctacactcccatgtccatettt
c p P I H K E F H DR L R Y T P M S I F
gatgtacactggaatttcgagaagtttttggtgggccgtgacggtaagattgtcaagcgg
b v H W N PF E K F L V. G R D G K I V K R
taccatccttttgttcaaccggtcgagatccgtgctgacatagagagagaacttacgaac
Yy H p F V Q@ P V E I R A D I E R E L T N
cacgtctcacctatagccgttgga-
H v s p I A V G *

PyGpx3-4
-aatggtatcatgcacgttcgaccaggggttggtttcaagccaaatttccgacacaca
M N GG I M H V R P GV G F K P N F R H T
gaaataataaacatcaatggacatctccaacatcccctctatgtctacctgaagagattce
E I I N I N G H L Q H P L Y V Y L K R F
tgccctccaatacacaaggaatttttcgagggactgtattactctcecctctgtccatctac
c p P I H K E F F E G L Y Yy S P L S I Y
gacgtgcactggaatttcgagaagtttttggtgggtcgtgacggcaggattgtcaagcgg
D VvV H WN F E K F L V. G R D G R I V K R
tatcatccagatattcaacctgtcgaagtccgagctgacatagagagagaacttaacaaa
Yy #H P D I © P V E V R A D I E R E L N K
aacgtctcacctgtaactaacgaa-
N V S P V T N E *

PyGPx3-5

-ttttccctctgtggttggacaaaccaaaagcaccgttgctcaagcagaagactgaaa

M ¥ S L C G W T N @ K H R C S S R R L K
gacaatgcctctcttgcaaatggtttcacgtaccagtaccgacaaataaatgcactacta
b N A S L A N G F T Y QO Y R Q I N A L L
aagaaacacgagaacagatctatttctttcgtcggatttccatgcaaccagttcgecctce
K K H E N R s I s F V G F P C N Q F A L
caggaacccgccgataataagacagagcttctgaacggacttcattatgttcgacccgga
Q ¥ P A DN K T EE L L N G L H Y V R P G
agtggttatattccattgtttgaccttatggcgaaagtaaatgtaaacgggccgcaggag
s 6y I P L F D L M A K V N V N G P Q E
gaccacttctacacttatttaaaaaactcctgtcccecgtctcccggacaatgcagecatte
b H F ¥y T Y L K N S €C P R L P D N A A F
agggtacggcggagtttctgggacccaatccgtccatcagatgtcgtgtggaactttgag
R v R R S F W D P I R P S D V V W N F E
aagtttattgtagacaagtacgggatgccaagatatcggatactatccgctgtagcccca
K *# I v D K ¥ G M P R Y R I L S A V A P
gacgatatcgagaatatcctggtatccatgacattggaagattcggccaataacccgact
b b I E N I L V S M T L E D S A N N P T
acagctagcaatatcgtgaaaattatcgaagaaacatttgatgcaattgaacttaaattc
T A S N I v K I I E E T FF D A I E L K F

actatggta-
T M Vv *
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PyGPx4
-ttgtttataacgttgagtaggacattattgactcaagtacgggagagatcaaaggtc
M L F T T L S R T L L T Q Vv R E R S K Vv
tatctgacgaggctcccatacgcaaccatggccagcaataattctgattcctggaaaact
Y L T R L P Y A T M A S N N S D S W K T
gcatcctctatttatgagttcacttgtaaagacatagatggcaatgaggagccagggacyg
A S S I Y E F T C K D I D G N E E P G T
aatgaagagataaaagcttttgcaacagataaatataaagtggagttcgacatgtttgcc
N E E I K A F A T D K Y K Vv E F D M F A
aagattgatgtgaatagcagcaatgctattcccctgtacaactacctgaaaaagaagcaa
K I D V N S S N A I P L ¥ N Y L K K K O
agtggaacttttggaaattttatcaagtggaacttctctaagttcctagtcaacaaagaa
S G T F G N F I K W N F S K F L v N K E
ggaatccctgtgaagcggtatgcccccaatgacgaaccaaataaacttgccactagatgt
G I P v K R Y A P N D E P N K L A T R C
agcactagatggttgatgaacagattagtaaagtcttacatgtccgtccctcttaccttce
S T R W L M N R L vV K S Y M S Y P L T F
agggtgttgacctttgacctagtcgcggagtggctggag_

R V L T F D L v A E W L E *

PyGPx7
-gcttccgtcaacaacattaacacgttgcagaaaaacatgtttaagaaaaacactata
M A S V N N I N T L Q K N M F K K N T I
tctaagacaatttttcgatggtttgcaatgatctgtttaataacaactttatttaaactc
S K T I F R W F A M I C L I T T L F K L
tctgcagcagatgcactcgatgaaagtggcaaagtttctccagaaacacgtaaaacagac
S A A D A L D E S G K Vv S P E T R K T D
gagatcacaacaaatgcagacgacaaaatatttgaaaacgaggaagatgaattacaagtt
E I T T N A D D K I F E N E E D E L Q v
acctctggaaacaatcttcctgacgagcaaactctaaaaacagaagaggacgatttttat
T S G N N L P D E Q T L K T E E D D F Y
tcgtttaatgttacagatataactggaattccagtttcattagaacaatacagaggacag
S F N Vv T D I T G I P v S L E Q Y R G Q
gtttccctecgttgtaaatgtggcatcagagtgtggattcacagatgaccattataaaggce
v s L VvV vV N VvV A s E C G F T D D H Y K G
ttggtgaagctgcatgaggcttacagagaagaggatttcaatgtgctggecgtttccctge
L v K L H E A Y R E E D F N v L A F P C
aatcagtttggagcccaggaacctgctagcaaccatgaaatagaaaggtttgctaagaca
N O F G A Q E P A S N H E I E R F A K T
gtattccaagttgacttcccgatatttgccaaagtcaatgtgctaaatgacgatgtgcca
v F QO Vv D F P I F A K V N V L N D D Vv P
gaagcatggaattacctcatagaccgtgcaggagaaccaccaaactggaatttctggaag
E A W N Y L I D R A G E P P N W N F W K
tacctggtagattgtgatggacgcttgatgaatgcctggggtccatgggtagectgtttca
X L v D C D G R L M N A W G P w Vv A VvV S
gaaatttattacaatgtggaacaagcaattcaagattgtcaggaaaagaataagattggt
E I Y Y N v E Q A I Q D C Q E K N K I G
qctgtggttacagaatctacqtctaccacagatcctcacggaggagaactg_
AV V T E S T S T T D P H G G E L *
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(l)(a) CfGPx1-1
atgaacgagctggtccagaaattcggtgataagettgttgtectgggtttccegtgeaat
1 M N E L V Q@ K F G b K L vV Vv L G F P C N
61 cagttcggacatcaggagaacacgaagaatcacgagatcctgactgccctcaagtaccte
21 Q F G H Q E N T K N H E I L T A L K Y L
121 agacccggcgacggettegtecccgaagttcccgatatttgagaaactcgaggtgaacggy
41 R P G D G F V P K F P I F E K L E V N G
181 aaaaacgcgtcagagatatttgtgttcctgegegactatcteccactgecaagegacgat
61 K N A S E I F v F L R D Y L P L P S D D
241 ccaacctccttcatgaaatcatgcagtagcatcatatgggaaccagtgacaaggacagat
81 P T S F M K S € S s I I W E P vV T R T D
301 gtggcatggaacttcgagaaattcctcatcactcccgagggcaaaccttacaaacgattt
101 v A W N F E K F L I T P E G K P Y K R F
361 agtcgttactatcggacttgtaaccttcagagtgaaataaaaacactaatagacaagttt
121 S R Y Y R T C N L Q S E I K T L I D K F
421 aatgtccaatgtgaatag
141 N VvV Q C E *

(b) CfGPx1-2
1  atggagaacacgaagaatcacgagatcctgactgccctcaagtacctcagacccggegac
1 ™M E N T K N H E I L T A L K Y L R P G D

61 ggcttcgtcccgaagttcccgatatttgagaaactcgaggtgaacgggaaaaacgegtca
21 G F vV P K F P I F E K L E V N G K N A S
121 gagatatttgtgttcctgcgegactatctcccactgeccaagegacgatccaacctectte
41 E I ¥ V ¥F L R DY L P L P S D D P T S F
181 atgaaatcatgcagtagcatcatatgggaaccagtgacaaggacagatgtggcatggaac
61 M K S € S s I I W E P V T R T D V A W N
241 ttcgagaaattcctcatcactcccgagggcaaaccttacaaacgatttagtegttactat
81 F E K F L I T P E G K P Y K R F S R Y Y
301 cggacttgtaaccttcagagtgaaataaaaacactaatagacaagtttaatgtccaatgt
101 R T C N L Q@ S E I K T L I D K F N V Q C
361 gaatag

B *

121

(c) CfGPx3-1

1 atgggattccaggccctgggattcccatgtgatcagttctacaatcaacaacctgagagt
1 ™M G F Q AL GF P CDQF VY NUOQTZ QT PE S
61 agtggggaggaaattcttaacggtctgaagtacgtcagaccggggaaaggattcgtacce
20, $ G EE I L NG L XK Y V RPGTE KGTF V P
121 aactttcagatgtttggtctggtcgaaatcaacggcaagaacgagcaccctctecttcace
41 N F Q M F G L V E I N G K N E H P L F T
181 ttcctcaagaaatactgccctcccacgagcgacacatttcaagacacaaacttgttattg
61 F L K K Y C P P T S DT F Q D T N L L L
241 tactcgcctctaaaggtcagcgatatcaggtggaactttgagcaatttcttatagacaag
81 Y S P L K V S D I R WNTFE Q F L I D K
301 aacggcaaaccatacatgcgatactcttcggaaaccgacccaatggecgctcaagtcggaa
01 N G K P Y M R Y S S E T D P MATL K S E
361 attcagcgcatgctccaaaccaaaccggaagcagaagaatcattcagatctagaaatgga
1206 T Q R M L Q T K P E A E E S F R S R N G
421 atttga

*

141 I
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(d) CfGPx3-2
-aatgcactacaaactgaactggagccagatggactaaacgtcctcggggttccgtgt
M N A L Q T E L E P D G L N V L G V P C
aatcagttcaatggcgaggagcccggagcaaacggtaccgagattatggacggcatcgag
N Q F N G EE P GA NG T E I M D G I E
tacgtacgtcccggaagtggtttccgtccagecttcaacttgacagagaaaattgatgtg
Y vV R P G S G F R P A F N L T E K I D V
aatggacagaacacacatcctctgtacgcttacatgaaggaattctgtccaactacagac
N G 0N TH P L Y A Y M KEF C P T T D
cactactaccgcagctatactcattacgcccecgttcgectatcaacgatgtccactggaat
H Y Yy R S Y T H Y A P F A I N D V H W N
tttgagaagttcctggtcggtecgtgatggeccgtgtagtgageccggtaccacccaaaagtt
F E K F L v ¢ R D G R V V S R Y H P K V
gagccaggcgacattcggcctgacattaacaaagcccttcacactggtcectttectggtggt
E p G D I R P D I N KA L HT G L S G G

aaaattctcgtaggt-
K I L Vv G *

(¢) CfGPx3-3a
-ccaggacagagttctggcggggtcgccgtttttgcggccttctttggccttttatct
M P G Q S S G GV AV F A A F F G L L S
tctgttagcggtcaaactgaggtctgttcccagccagccaattccagcagttcecgtgtat
s v s G @ T E V C s Q P A N S S S s V Y
gacttctctatccaggacatctaccaacagaggttgattaacttgtcagaataccgecgge
D F S I 9 D I Y Q ¢ R L I N L S E Y R G
aagttgcagcctgggtggaatggtagcgatatcatgttaagtgtggttcatgttcggceca
K L. P GWNG S D I ML S V V HV R P
ggacatgggttccagcctcttttccaacacacagtgaacatagatgtaaatggataccta
G H G F Q P L F Q H TV N I DV N G Y L
caacatcccctctatgtatacttaaagaaattctgtcctccaattcacaaggaattccac
¢ H p L Y V Y L K K F C P P I H K E F H
gatagtctatactacactccaatgtccatctttgatgtgcactggaatttcgagaaattt
p s L. Yy Yy T P M S I F DV H W N F E K F
ttggtgggtcgtgacggtaggattgtcaagcggtaccatccatatgttcageccggtecgag
L v G R DGR I V KR Y H P Y V Q P V E
atccgtgctgacatagaaagagaactgtctaccatatat-

I R A DI E R E L s T I Y *
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(f) CfGPx3-3b
-ttctcatgtccagccctagttatgccatcaactcaatataatcttcagggcagggca
M ¥ s C P A L V M P S T Q Y N L Q G R A
gtcaccgtcacttgtactaggaacgtcagcatgcctggacaaagttctggtgggttcgcec
v T v T ¢ T R N V S M P G Q@ S S G G F A
attttggcggccttgtttggttttctgtattgtgttagtagtcagtccgtcgtctgtaac
I L. A A L F G F L Yy C V S S @ S V V C N
cagccgtcaaataaatccagcacggtgtacgacttctctataagagacatctacaagcag
 p S N K S S T v ¥ D F S I R D I Y K O
aagaccctccacttgtctgattaccgcgggaaggtcctgctggtggaggagecctggatgg
Kk T .. # L S D Y R G K Vv L. L VvV E E P G W
aatggtaccgagataatgaacggtattatgtacgtccggcccggtaatggtttccgtceccg
N G T E I M NG I M Y V R P G N G F R P
gccttcecceccecectcacagagaaggttgacgtaaatggagectgtacaacatccactttacgtt
A F P L T E K V DV N G A V Q H P L Y V
tatttgaaggagttttgccctcctattgacacgtattttcgggtgtttacaaatgcagaa
Yy L K B F € P P I D T Y F R V F T N A E
cctctcgctattaacgatgttcactggaacttcgagaagtttttagtgggtcgagatggce
p L. A I N D V H WNF E K F L V G R D G
cggatagtcagtagataccatcccaaagtcctgccaatagagatcaggaacgacattgaa
R I vSsS R Y H P K V L P I E I R N D I E
caggaacttagcaaagcgtcacctaccaacagcctctctacacccagtaacgtcatcata
Q B L. S K A S P T N S L S T P S N V I I

ggataa
G *

(g) CfGPx3-4
-ccgggagagagttctggcggggtcgccattcttgcggcggtgtttggtctgctgtcg
M P G E S $S G G Vv A I L A A V F G L L S
tgtgtgagaagtcagaacctgagcggtggagctgtggagggaggatccgtagtctgttcc
c v R S @@ N L S G G A V E G G S V V C S
cagccgaacttgtcagtcagcaccgtgtatgagtactctctaaaggacctgtacgagctg
Q p N L S V S T V ¥ E Y S L K D L Y E L
agaacgattaacatttcagattaccgcggcaaagtcctgcttttcgtcaacttgcagect
R T I N T S DY R G K v L L. F V N L Q P
ggggcggatggtacggagatcatgaatggtatcatgcacgttcgaccaggcttcggttte
G A D G T E I M N G I M H V R P G F G F
aagccaaatttccaacacacggagataataaacatcaatggacatctccaacatccactec
K Pp N F Q H T E I I N I N G H L Q H P L
tatgtctacctaaagagattctgtcctccaatacacacggaattttttgagggactgtat
Yy vy L K R F €C P P I H T E F F E G L Y
tacactcccctcectccatatacgacgtgcattggaatttcgagaagtttttggtgggtagt
y T p L $ I Y D V H W N F E K F L V G S
gacggtaggatcgttaagcggtaccatccagatattcaacctatcgaagtcagagctgac
b G R I V K R Y H P D I ¢ P I E V R A D
atagagaaagaactaaacaaacacgtccaacctacagctgttggaaaagat-
I £ K E L N K H V @0 P T A V G K D *





