
Start codon site

Cytochrome b5 HPGG

Hisbox1 HDANH

Hisbox2 HVVQHH

Hisbox3 QIEHH
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GHAJ01038079.1

GHAJ01039406.1
GHAJ01039407.1

GHAJ01039407.1
GHAJ01039408.1

Annotation

Figure S1. Aligning the nucleotide sequence 
of fragmented transcripts to complete genes. 
The three complete genes identified as putative 
front end desaturases were aligned to the initially 
identified fragmented genes from the GHAJ01 
TSA assembly in CLCgenomics. For each com-
plete gene, certain motifs were covered by the 
fragmented transcripts, but crucially, no 
fragment-ed gene covered all important front end 
desatu-rase motif. Notice that the  fragmented 
isoforms and the complete genes do not share 
100% sequence identity, likely because the 
assembly program faced with short reads with 
several SNPs had to chose a path through the 
variation. since Trinity was used for the initial 
assembly and SPAdes fro the complete gene 
assemble, the results are not identical.
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H PGGP L F I KA F SGRD A SQA F L T YH - R - - - - - - - - - - - - RQ F - - - - - - PHQ - - RV KE - - - - A F E S TD E T V - T YS TDD - H A -
H PGGP L F I KA F SGRD A SQA F L T YH - R - - - - - - - - - - - - RQ F - - - - - - PHQ - - RV KE - - - - A F E S TD E T V - T YS TDD - H A -
H PGGP L F I KA F SGRD A SQA F L T YH - R - - - - - - - - - - - - RQ F - - - - - - PHQ - - RAQE - - - - A F E RVDQT V - T YS TDD - H A -
H PGGP L F I KA F SGRD A SQA F L T YH - R - - - - - - - - - - - - RQ F - - - - - - PHQ - - RAQE - - - - A F E RVDQT V - T YS TDD - H A -
H PGGP L F VQA F AGRD A S T A F L T YH - R - - - - - - - - - - - - RQ F - - - - - - PHQ - - RA A P - - - - A FQS KD E S V - QYS PDD - H A -
H PGGP L F I KA F AGRD A SQA F L S YH - R - - - - - - - - - - - - RQ F - - - - - - PH S S T KA KA - - - - A YE RDD E T V - K YS KED - NQ -
H PGGP L F I KA F AGRD A SQA F L S YH - R - - - - - - - - - - - - RQ F - - - - - - PH S S T KA KA - - - - A YE RDD E T V - K YS KED - NQ -
- - - - - - - - - - - - - - - - - QA F L T YH - R - - - - - - - - - - - - RQ F - - - - - - PH T SD I A KA - - - - A F E E VDD T V - K Y T KDD - NQ -
H PGGP L F I QA F SGRD A SQA F L S YH - R - - - - - - - - - - - - RQ F - - - - - - PH K - - RA E P - - - - A Y I SDD T T V - SHD PQD - H A -
H PGGP L F I QA F SGRD A SQA F L S YH - R - - - - - - - - - - - - RQ F - - - - - - PH K - - RA E P - - - - A Y I SDD T T V - SHD PQD - H A -
H PGGP V F I KA F SGRD A SQA F L S YH - R - - - - - - - - - - - - RN F - - - - - - PHG S KP A KE - - - - S F L L QD KS I - K Y T T KD - ND -
H PGGP V F I KA F SGRD A SQA F L S YH - R - - - - - - - - - - - - RN F - - - - - - PHG S KP A KE - - - - S F L L QD KS I - K Y T T KD - ND -
H PGGPMF I H A F SGRD A SQA F MS YH - R - - - - - - - - - - - - RQ F - - - - - - PH - S RA A - E - - - - A F E KVD EN V - N Y T T KD - N E -
H PGGP L F V KA F AGRD S SQA F L S YH - R - - - - - - - - - - - - KP F - - - - - - PH - N R - A KE - - - - A F YA VD KS V - D YS E KD - NQ -
H PGGP L F V KA F SGRD A SQA F L S YH - R - - - - - - - - - - - - RQ F - - - - - - PH - S R - A KE - - - - A FH SDD KS V - N Y KE AD - N K -
H PGGP L F I KS F AGRD A SQA F L S YH - R - - - - - - - - - - - - RQ F - - - - - - PH S - - RV KE - - - - A L E KVD PN V - KVD PH A - QD -
H PGGP L F I KS F AGRD A SQA F L S YH - R - - - - - - - - - - - - RQ F - - - - - - PH S - - RV KE - - - - A L E KVD PN V - KVD PH A - QD -
H PGGT L F V KS F AGRD A S T A F L S YH - R - - - - - - - - - - - - RQ F - - - - - - PH S - - RV KE - - - - A L E KVD PN V - KVD PH A - QD -
H PGGP L F L RA F SGRD A TQA F L S YH - R - - - - - - - - - - - - R T F - - - - - - PH S - - RV KE - - - - A F EHHH PD V - V YD P A T - N A -
H PGGP L F L RA F SGRD A TQA F L S YH - R - - - - - - - - - - - - R T F - - - - - - PH S - - RV KE - - - - A F EHHH PD V - V YD P A T - N A -
H PGGP L F L KA F AGRD A TQA F L S YH - R - - - - - - - - - - - - K K F - - - - - - PHQ - - RV E K - - - - Y L DHQD S S I - E YDG - - - N E -
H PGGR L F VQA F SG L D A S V A F L S YH - R - - - - - - - - - - - - R K F - - - - - - PH S - - RA K T - - - - A L KA EGND T - N - N P EGWDD -
H PGGR L F VQA F SG L D A S A A F L S YH - R - - - - - - - - - - - - R K F - - - - - - PH S - - RA K T - - - - A L KA EGND T - N - N P EGWDD -
H PGGK L F V RA F AG L D A S T A F L T YH - R - - - - - - - - - - - - R K F - - - - - - PH S - - RA KN - - - - A L KEDGED S - N - N P EGWD E -
H PGGK L F V RA F AG L D A S T A F L T YH - R - - - - - - - - - - - - R K F - - - - - - PH S - - RA KN - - - - A L KEDGED S - N - N P EGWD E -
H PGGQ L F I S A F AGRD A SQA F MS YH - R - - - - - - - - - - - - KR F - - - - - - PHQ - - KMK F - - - - A L DN ED T L A P KED PH - L ND -
H PGGP L F I S A F AGRD A TQA F I S YH - R - - - - - - - - - - - - KQ F - - - - - - PHQ - - KV E F - - - - A L E R T E KA V E D YD P - S VN E -
H PGGP L F I S A F AGRD A SQA F V S YH - R - - - - - - - - - - - - KP F - - - - - - PHQ - - KV K F - - - - A L E KED PN I P L PD PH - L ND -
H PGGE L F V KA F AGRD A T L A F L S YH - R - - - - - - - - - - - - K K F - - - - - - PHN - - RV S F - - - - A L E T VD P T V R DQD V RE VD E -
H PGGE L F V KA F AGRD A T L V F L S YH - R - - - - - - - - - - - - K K F - - - - - - PHN - - RV S F - - - - A L E T VD P T V R DQD V RE VD E -
H PGGK L F V KA F AGRD A T T A F L S YH - R - - - - - - - - - - - - K K F - - - - - - PHN - - KV S F - - - - A L EG I D P T V S E KD I RD VD E -
H PGGH RV I SH YAGED A T E A F T A FH PN - - - - - - - - - - - - L K F - - - - - - - - V QK F L KP L L I G E L A A T E P SQD RN KN A A I I Q -
H PGGF RV I SH YAGED A T E A F T A FH PD - - - - - - - - - - - - P T F - - - - - - - - V QK F L KP L Q I G E L A A T E P SQD RN KN A A I I Q -
H PGGF RV I TH YAGQD A T E A F A A FH PD - - - - - - - - - - - - A K F - - - - - - - - V H K F L KP L L I G E L A P S E P SHD GN KN AG L I Q -
H PGG I RV I SH F AGED A TD A F V A FH PD - - - - - - - - - - - - PN F - - - - - - - - V R K F L KP L L I G E L A P T E P SQD HGKN A V L GQ -
H PGG I RV I SH YAGED A TD A F V A FH PD - - - - - - - - - - - - PQ F - - - - - - - - A QK Y L KA L Q I G E L A V T E P SQD RQK KEQ L V R -
H PGGH RV I GH YSGED A TD A F RA FH L D - - - - - - - - - - - - L D F - - - - - - - - V GK F L KP L L I G E L A P E E P S L D RGKS SQ I T E -
H PGGH RV I GH YSGED A TD A F RA FH L D - - - - - - - - - - - - L D F - - - - - - - - V GK F L KP L L I G E L A P E E P S L D RGKS SQ I T E -
H PGGQRV I GH CAGED A TD A F QA FH I N - - - - - - - - - - - - P S L - - - - - - - - V QK F L KP L L I G E L A PGE P SQD RD KN SQ L V E -
H PGGS R L I GH HGA ED A TD A F RA FHQD - - - - - - - - - - - - L N F - - - - - - - - V R K F L QP L L I G E L A P E E P SQD GP L N AQ L V E -
H PGGS RV I SH YAGQD A TD P F V A FH I N - - - - - - - - - - - - KG L - - - - - - - - V K K YMN S L L I G E L S P EQP S F E P T KN KE L TD -
H PGGS RV I SH YAGQD A TD P F V A FH I N - - - - - - - - - - - - KG L - - - - - - - - V R K YMN S L L I G E L A P EQP S F E P T KN KA L TD -
H PGGS RV I SH YAGQD A TD P F V A FH I N - - - - - - - - - - - - QG L - - - - - - - - V R K YMS S L L I G E L S P EQP S F E P T KN KE L TD -
H PGGS KV I SH YAGQD A T E P F E A FH A K - - - - - - - - - - - - PD F - - - - - - - - V GK FMKA I H I G QMS P - - - - - D E YQQKE I VQ -
H PGGA R L I GH YAGQD A T E A F D A FHN - - - - - - - - - - - - - - D L - - - - - - A A V K K Y L KP I H L G A V - - - - - - - D D Y KD E E I C K -
H PGGA - V I EQ YRN SD A TH I F H A FH - EGS SQ A Y KQ L D L L K K H - - GEH - D E F L E - KQ L E - - K R L D KVD I N V S A YD V S V AQE K
H PGGS - A I T T Y KNMD A T T V F H T FH - TGS KE A YQWL T E L K K E CP TQE - P E I PD I KD - D P I K G I D - - D VNMG T FN I S - - - E K
H PGGA - V V F T H AGDDMTD I F A A FH AQGS - Q A - - - - - MMK K F Y I GD L I P E S V EH KDQ - - - R Q L D - - - - - - - - F - - - - - - E K
H PGGKDWL L T T RGTD I T E A F E S SH I S A S A E - - - - - K I L S K Y - - - - - - - - - - - Y L K - - - - - - - - - - D A A T P RV S P Y T FHDD
H PGGKDWL L A T KGTD I T E A F E S AH I S T A A E - - - - - N T L P K Y - - - - - - - - - - - YA K - - - - - - - - - - D I S T P RN S P Y T FHDD
H PGGKEW I TM TQGTD V T E A F E S SH I K L T A E - - - - - K I L P K Y - - - - - - - - - - - YV K - - - - - - - - - - D I D T P RS S P Y T FH ED
H PGGKMW I E V T KGTD I T E A F E S AH I SGN A E - - - - - K L L K K F - - - - - - - - - - - F V K - - - - - - - - - - D I S T P RN S P Y T FH ED
H PGGRMWL E V T KGTD I T E A F E S SH V S E S A E - - - - - K L L K K F - - - - - - - - - - - YV K - - - - - - - - - - D I S T P RN S P Y T FH ED
H PGGKMWL QV T KGTD I T E A F E A SH I GEGP E - - - - - K L L QK Y - - - - - - - - - - - Y I K - - - - - - - - - - D T K T P RN S P Y T FH EN
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- - - - - - - D F I
- - - - - - - D F I
- - - - - - - D F I
- - - - - - - D F I
- - - - - - - D F I
- - - - - - - D FM
- - - - - - - D FM
- - - - - - - D FM
- - - - - - - D F L
- - - - - - - D F L
- - - - - - - D F L
- - - - - - - D F L
- - - - - - - D F A
- - - - - - - D F L
- - - - - - - D F L
- - - - - - - D F L
- - - - - - - D F L
- - - - - - - D F L
- - - - - - - D Y L
- - - - - - - D Y L
- - - - - - - D F L
- - - - - - - E Y L
- - - - - - - E Y L
- - - - - - - E Y L
- - - - - - - E Y L
- - - - - - - D Y F
- - - - - - - D Y F
- - - - - - - D F F
- - - - - - - D Y L
- - - - - - - D Y L
- - - - - - - D Y L
- - - - - - - D F Y
- - - - - - - D FH
- - - - - - - D FH
- - - - - - - D FQ
- - - - - - - D F R
- - - - - - - D F R
- - - - - - - D F R
- - - - - - - D F R
- - - - - - - D F R
- - - - - - - E F R
- - - - - - - E F R
- - - - - - - E F R
- - - - - - - D L R
- - - - - - - D F R
KMV E - - - S F E
RS AQ I N KS F T
- - - - - - - GYR
GF - - - - - - F R
GF - - - - - - Y K
GF - - - - - - YR
GF - - - - - - Y K
GF - - - - - - Y K
GF - - - - - - Y K
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D L CE R I E KV - L P RN KS F A PW H Y YV - KV A F I MGS V F S L E - - A Y - MH Y T KS Y NWQ L F A VMGW F YA L I - - - - G L N I QHD ANHG
D L CE R I E K I - L P RS KS F A PW H Y YV - KV A F I MGS V F S L E - - A Y - MH Y T KS Y NWQ L F A VMGW F YA L I - - - - G L N I QHD ANHG
E L CE R I E KV - L P RN KS F A PW H Y YV - KV A F I MGT V F C L E - - A Y - MHMT KS Y NWQ L F A VMGW F YA L I - - - - G L N I QHD ANHG
E L CE R I E KV - L P RN KS F A PW H Y YV - KV A F I MGT V F C L E - - A Y - MHMT KS Y NWQ L F A VMGW F YA L I - - - - G L N I QHD ANHG
E L CE RVD KV - L P RMKS F A PW H Y F V - KVGV I L GA A F T L E - - A Y - MH L TQS Y RWF L F A I MG L L YA L I - - - - G L N I QHD ANHG
E L CD RV E KV - L P R L S S F A PW Y Y Y L - KV A F L L C F V V T L E - - GY - MH YN RV Y SWK L S A LMG L F YAW I - - - - G L N I QHD ANHG
E L CD RV E KV - L P R L S S F A PW Y Y Y L - KV A F L L S F V V T L E - - GY - MH YN RV Y SWK L S A I MG L F YAW I - - - - G L N I QHD ANHG
E L CD RV A KV - L P R L KS F A PW H Y Y L - KV A F L L S F V I G L E - - S Y - MH YN A V Y RWE L S A I MG L F YAW I - - - - G L N I QHD ANHG
E L CQRVD KV - L P RMKS F A PW H Y Y I - KV A F I L GS A FG L E - - L Y - MH I N RA Y VWY L S A L VG L F YA L I - - - - G L N I QHD ANHG
E L CQRVD KV - L P RMKS F A PW H Y Y I - KV A F I L GS A FG L E - - L Y - MH I N RA Y VWY L S A L VG L F YA L I - - - - G L N I QHD ANHG
D L CS RV E K I - L P RS KA F A PW H Y Y L - KA I I I L GA A F S L E - - F Y - I H F TGS Y I WY L T A V L GF V F A L I - - - - G L N I QHD ANHG
D L CS RV E K I - L P RS KA F A PW H Y Y L - KA I I I L GA A F S L E - - F Y - I H Y TGS Y I WY L T A V L GF V F A L I - - - - G L N I QHD ANHG
E L CE RVN KV - L P R L KS F A PW H Y F L - KA F L I MGA A F S L E - - F Y - I H Y TGS Y NWY L T L P L GF I MA L I - - - - G L N I QHD ANHG
E L CE L I N KV - L P KGKS F A PW H Y F L - K I G I L T L V T V I L E - - F Y - I H Y T A S Y KWH L T A L L GF L F A L I - - - - G L N I QHD ANHG
D L CE I VD K I - L P RMKS F A PW H F F V - KVG L L MA V S L A L E - - S Y - I H V TGS Y RWY L T A P L GF L F A L I - - - - G L N I QHD ANHG
E L CE RVD KV - L P RMQS F A PW S Y Y L - KA S F I MGMA F S L E - - F Y - MH Y TGN Y RWY I SG L CGW F F A L I - - - - G L N I QHD ANHG
E L CE RVD KV - L P RMQS F A PW S Y Y L - KA S F I MGMA F S L E - - F Y - MH Y TGN Y RWY I SG L CGW F F A L I - - - - G L N I QHD ANHG
E L CE RVD KV - L P RMKS F A PW T Y Y L - KA C F I MFMT VG L E - - F Y - MH Y TGN Y KWY I S A L CGW F CA L V - - - - G L N I QHD ANHG
E L CE R I D KV - I P RMKS F A PW S Y F I - KA T L I WS T A I G L E - - I H - MH YN A R Y PWF E T A L L GF F F A LM - - - - G L N VQHD ANHG
E L CE R I D KV - I P RMKS F A PW S Y F I - KA T L I WS T A I G L E - - I H - MH YN A S Y PWF E T A L L GF F F A LM - - - - G L N VQHD ANHG
E L C KRV E KV - I P RS KS F A PW S Y Y L - KA I F I WGT A I WL E - - A R - MHQNGN Y PWYE A V I L GF FWA L I - - - - G L N I QHD ANHG
E L CR L V E KV - L P RS KS F A PW Y Y Y L - KV A V I L S S A L S I E - - L F - MH FH A S Y P P L L CA F L GY I F A V I - - - - G L N I QHD ANHG
E L CR L V E KV - L P RS KS F A PW Y Y Y L - KV A V I L S S A L S I E - - L F - MH FH A S Y P P L L CA F L GY I F A V I - - - - G L N I QHD ANHG
E L CR L V E KV - I P RMKS F A PW Y Y YV - KV A I I L SMA V S I E - - Y Y - MH KN V F Y H P L L CGF L GY I F A V I - - - - G L N I QHD ANHG
E L CR L V E KV - I P RMKS F A PW Y Y YV - KV A I I L SMA V S I E - - Y Y - MH KN V F Y H P L L CGF L GY I F A V I - - - - G L N I QHD ANHG
D L V E R I E KV - L P RH KS F A PW T Y Y L - KA F F I I GV C L A L E - - GY - MH Y TGH Y DWH L S A I L G L F YA Y L - - - - G L N I QHD ANHG
E L I RRV E KV - V P RH KS F A TW A YH F - KA F VM V S I V V A L E - - A Y - I H Y TGT Y KWY L TGA L G I G L A I A - - - - A L N L I HD AHHG
E L VQRV E KV - L P RQKS F A TW S F Y L - KAM I L L T I C FGA E - - A Y - MH Y T V T Y KWY L T A L L GM ME A I M - - - - A L N I THD A L HG
E L CRRVH KV - I P SH K T F A TW H Y YA - KV F T L M I I T L S L E - - GY - MH Y YGE Y T S L L A I S I G L C YA F I - - - - G L N I QHDGNHG
E L CRRVH KV - I P SH K T F A TW H Y YA - KV F T L M I I A L S L E - - GY - MH Y YGE Y T S L L A I S I G L C YA S I - - - - G L N I QHDGNHG
E L CRRVH RV - I P RH K T F A PW H Y F V - K I F A L M I I T L F L E - - - YNMH Y TGA Y TWY YA S S I G L C YA L I - - - - G L N I QHDGNHG
T L RAQA E S EG L F KAQP L - - - - F F C - - - - L H L GH I L L L E A L AWL I I WLWGT SWT L T F L CS I M L A T AQSQAG W - L QHD FGH L
T L RAQA E S EG L F RA RP L - - - - F F C - - - - L H L GH I M L L D I L AWLM I WHWGT NW I L T L L CV V M L T T AQAQAG W - L QHD FGH L
A L RAQV E SQG L FQAQP L - - - - F F F - - - - L H L GH I V L L E A L AWLM I WLWGS NW I L T I L CA V L L A T AQSQAG W - L QHD FGH L
A L RD RV E REG L L RA RP L - - - - F F S - - - - L Y L GH I L L L E A L A L G L LWVWGT SWS L T L L CS L M L A T SQSQAG W - L QHD YGH L
C L RE E L E RRG L F RAD P L - - - - F F S - - - - L C L GR I L L L E A L A L L L VWA YGT GWT T T I I CA V L L T T S RSQAG W - L QHD FGH L
A L K K T A EDMN L F K TNH L - - - - F F F - - - - L L L SH I I VME S L AWF I L S Y FGT GW I P T L V T A F V L A T SQAQAG W - L QHD YGH L
A L K K T A EDMN L F K TNH L - - - - F F F - - - - L L L SH I I VME S I AWF I L S Y FGN GW I P T V I T A F V L A T SQAQAG W - L QHD YGH L
T L R K T A EDMN L F RA S P L - - - - F F S - - - - L Y L AH I I AME A L AWLMV S Y FGT GW I T T L I L A C I L A T SQAQAG W - L QHD FGH L
A L HQA A EDMK L FD A S P T - - - - F F A - - - - F L L GH I L AME V L AWL L I Y L L GP GWV P S A L A A F I L A I SQAQS - WC L QHD L GH A
E L RA T V E RMG LMKANH V - - - - F F L - - - - L Y L L H I L L L DGA AWL T LWV FGT S F L P F L L CA V L L S A VQAQAG W - L QHD FGH L
E L RA T V E RMG LMKANH L - - - - F F L - - - - F Y L L H I L L L D V A AWL T LW I FGT S L V P F T L CA V L L S T VQAQAG W - L QHD FGH L
E L QA TME RMG LMKPNH V - - - - F F L - - - - MH L L H I L L L D V T AWL I LWL FGT S F V P F V L CA V L L S T VQAQAG W - L QHD L GH L
V L KE T A V KMG L S KP S Y F - - - - F Y F - - - - C I I GH I L AME V A A F F I QY Y YGF S L E T F V L S V A LMT I AQVQGG WA - QHD FGH L
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I Y Y F L I I NMY GV T L S F Y T L E N L V KGVH F T S L S T L AQK YWK WE S L GP L L L I L R - - - - - - - - - - - L YV L P L I RV P S - - - I WT
I Y Y F L I I NMY GV T L S F Y T L E N L V KGVH F T S L S T L AQK YWK WE S L GP L L L I L R - - - - - - - - - - - L YV L P L I RV P S - - - I WT
I Y Y FM I I N L Y GV T V S F F T L S N V I QGMH F T S L S T L AQK YWK L E A L GPM L L I L R - - - - - - - - - - - MY I I P I I RV P S - - - I WT
QY F - L L V - - - GP P L L I P V Y - - - - - - FH I Q I I R TM I S RRDW VD L AWSMS Y Y L R - - - - - - - - - - - Y L CC - - Y - - - - - - - - - -
QY F - F L V - - - A P P L L L P V F - - - - - - YQ I D V I RVM I T RHDW VD L VWFMS F Y I R - - - - - - - - - - - Y F CC - - Y - - - - - - - - - -
QY F - F L V - - - GP P L L I P V F - - - - - - YN FN I MY TM L S RRDW VD L SWAMT Y Y L R - - - - - - - - - - - Y F YC - - Y - - - - - - - - - -
QY F - F L I - - - GP P L A I P V F - - - - - - F T I Q I FQTMF SQRNW VD L AWAMT F Y L R - - - - - - - - - - - F F CC - - Y - - - - - - - - - -
QY Y - F L I - - - GP P L L I P V Y - - - - - - F T I Q I MH TMF S RRDW VDMAWSMT Y Y MR - - - - - - - - - - - Y F L C - - Y - - - - - - - - - -
E Y F - F L I - - - GP P L L I PMY - - - - - - FQYQ I I MTM I S RRDW VD L AWA I S Y Y MR - - - - - - - - - - - F F Y T - - Y - - - - - - - - - -
E Y F - F L I - - - GP P L L I PMY - - - - - - FQYQ I I MTM I RRRDW VD L AWA I S Y Y A R - - - - - - - - - - - F F Y T - - Y - - - - - - - - - -
E Y F - F L I - - - F P P L L I P V Y - - - - - - FQ I Q I I S TM I KRR FW AD L AWA I S Y Y MR - - - - - - - - - - - Y F I T - - Y - - - - - - - - - -
L Y F - F L I - - - GP P L L T L VN - - - - - - F E V EN L A YM L V CMQW AD L LWA A S F Y A R - - - - - - - - - - - F F L S - - Y - - - - - - - - - -
K Y F - F L I - - - GP P A L L P L Y - - - - - - FQWY I F Y F V I QR K KW VD L AWM I T F Y V R - - - - - - - - - - - F F L T - - Y - - - - - - - - - -
K Y F - F L I - - - GP P A L L P L Y - - - - - - FQWY I F Y F V VQR K KW VD L AWM L S F Y V R - - - - - - - - - - - V F F T - - Y - - - - - - - - - -
K Y F - F L I - - - GP P A L L P A Y - - - - - - FQWY I F Y F V I KR K KW VD L AWMT S F Y V R - - - - - - - - - - - I F L T - - Y - - - - - - - - - -
K Y F P F - L - - - GP P L L F P V Y - - - - - - FQFM L F R Y I WT RREW TD L L CV S V F Y A R - - - - - - - - - - - F A L T - - Y - - - - - - - - - -
K Y F - F A I - - - GP P L L F P I Y - - - - - - FQFM L F RH V I T R K LW ME L G I L F L Y F T K - - - - - - - - - - - F F CM - - Y - - - - - - - - - -
L Y F T AM L PM L R F SWTGQS VQ WV F - - - - - KE N - QM - - E Y K - - V YQRN - A FW EQA T I VG - - - HWAWV F YQ L F L L P T - - - - WP
VHWT FM L P F L R L SWL L QS I - - I F - - - - - V - S - QMP TH Y Y - - D Y YRN T A I Y EQ - - - VG L S L HWAWS L GQ L Y F L PD - - - - WS
T Y F P I L L - L A R I SWL N E S F K T A FG L GA A S E N A K L E L E KRG L QY - - - - P L L E K - - - L G I T L H Y TW - - - - MF V L S SGFGRWS
F YS V A L F P V - F F - Y L - E A L K K - WKM I A FGE QK - M - RP EN T L P I CE L A V F C A - - - - - - - F V S S SWTG L - - - - - - - - - - - - -
I YEQF I MPM - A L - F I - E A V K R I YHQYS - GD MK - L - RP EN L L P V V E F - I LM A - - - - - - - V V S S S - VGMA - - - - - - - - - - - -
V YE V L L L P F - GF - F V - E L I K R I - Q I V A TGQ T T - F - RP EN L L P F L E L F VMC G - - - - - - - L A S S A V TG L - - - - - - - - - - - - -
I YE F A L L P L - GP P FH - HHMQ N I YA A YV KGR A P P - - - PGE F AQYS V L F VMA I - - - - - - - F S QS FWL A L - - - - - - - - - - - - -
V YD L V L V P L - - V P L C - QH V L N I YA A CV KGK A L P - - - PGE F AQYS V L I M I S I - - - - - - - F S QS FWL A L - - - - - - - - - - - - -
I YEQA I I A V - - I Y FM - E L S K RMYNGF T - G - V T P L - RP EN F L I F L E L I VMA A - - - - - - - I S S S FWV A L - - - - - - - - - - - - -
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L L H S L PMYMV
L L H S L PMYMV
L L N T L PMYMV
L L N T L PMYMV
L L QT L P L YMV
F L S T V PMYMV
F L S T V PMYMV
I WS T L PMYMV
L L H T V PMY I V
L L H T V PMY I V
V F SWV VMNMV
V F SWV VMNMV
MV S V S LM LMV
L VN I L PMAMV
Y L N I L P I FMT
F FN CA PMY I V
F FN CA PMY I V
I L H CA P V LMV
P L T I MPMFMV
P L T I MPMFMV
YA R I F PMF A V
L GS L L LMFMV
L GS L L LMFMV
V L S L S LMF I V
V L S L S LMF I V
F FQ I A PMFM I
F L N I L P L F I T
L FH T V P LM I G
L L NMA L LMGV
L L NMA L LMGV
V L N I F L LMGT
- - - - V P L YG L
- - - - I P L YG L
- - - - V P L FGV
- - - - YP F FGF
- - - - V P F YG L
- - - - I P F YG I
- - - - I P F YG I
- - - - I P F YG I
- - - - L P F YGV
- - - - V P L L G L
- - - - MP L L G L
- - - - V P L L G L
- - - - GP T VG I
- - - - T P Y L G L
L - - RV A Y F I I
T - - R I MF F L V
L P YS I MY F F T
- - - - - K LWL V
- - - - F R LWV V
- - - - - K LWL V
- - - - - R L F V A
- - - - - R L FMA
- - - - - K L F L T
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G - - - - GY Y L A F F F S I - - - - S HN F KGVH I L E - D T T R - - - - - - P SN KE S S F L Y KQV V S S SN V G - - - G - - P F L - - C FMNGG L N
G - - - - GY Y L A F F F S I - - - - S HN F KGVH I L E - D T T R - - - - - - P SN KE S S F L Y KQV V S S SN V G - - - G - - S F L - - C FMNGG L N
G - - - - GY Y L A F F F S I - - - - S HN F KGVH I L E - D T T R - - - - - - P SN KE S S F L Y KQV V S S SN V G - - - G - - S F L - - C FMNGG L N
G - - - - GY Y L A F F F S I - - - - S HN F KGVH I L E - D T T R - - - - - - P SN KE S S F L Y KQV V S S SN V G - - - G - - S F L - - C FMNGG L N
A - - - - GY Y L A F F F S I - - - - S HN FNGVH L L E - D T T R - - - - - - P SN KD S S F L Y KQV V S S SN V G - - - G - - S I L - - C FMNGG L N
C - - - - GY Y L A F F F S I - - - - S HN F SGV FM L E - D T T RE - - - - A S S ED TGT F L Y KQV V S S SN V G - - - G - - RV L - - C F FNGG L N
C - - - - GY Y L A F F F S I - - - - S HN F SGV FM L E - D T T RE - - - - A S S AD TGT F L Y KQV V S S SN V G - - - G - - RV L - - C F FNGG L N
A - - - - GY Y L A F F F S I - - - - S HN F KD V YMME - D T T RE - - - - A SNH KNGT F L Y KQV V S S SN V G - - - G - - P I L - - C F FNGG L N
A - - - - GY Y L A F F F T I - - - - S HN F EGVHMME - D T RRGF - - - - - - N S KS S F L YNQV V T S SN V G - - - G - - A F L - - CM L NGG L N
A - - - - GY Y L A F F F T I - - - - S HN F EGVHMME - D T RRGF - - - - - - N S KS S F L YNQV V T S SN V G - - - G - - A F L - - CM L NGG L N
M - - - - GY Y L S F F F T I - - - - S HN F EGV E KH E - D T RR - - - - - - P VN AH KS F L YNQV A A S SN V A - - - G - - FWL - - A I L NGG L N
M - - - - GY Y L S F F F T I - - - - S HN F EGV E KH E - D T RR - - - - - - P VN AH KS F L YNQV A A S SN V A - - - G - - FWL - - A I L NGG L N
M - - - - GWY L S F F F T I - - - - S HN F SGVQKH E - D T T R - - - - - - E SN S K KS F L YNQV A A S SN V A - - - G - - FWL - - A I L NGG L N
A - - - - GY Y L S F F F T I - - - - S HN F RGVHMH E - D T RR - - - - - - E TNQKN S F L YNQV V S S SN V G - - - G - - SWL - - C F L NGG L N
A - - - - GY Y L S F F F T I - - - - S HN F RGVH FH E - D T RR - - - - - - E SN KQKS F L YNQV V A S SN V G - - - G - - SWL - - C T L NGG L N
V - - - - GWY L S F F F T L - - - - S HN FDGV TQ L D - N TQ - - - - - - - P S - - - KS L L YNQV I T S SN V G - - - G - - K F L - - C F L NGG L N
V - - - - GWY L S F F F T L - - - - S HN FDGV TQ L D - N TQ - - - - - - - P S - - - KS L L YNQV I T S SN V G - - - G - - K F L - - C F L NGG L N
T - - - - GWY L S F F F T L - - - - S HN FDGV TQ L D - N TQ - - - - - - - P S - - - KS L L YNQV I T S SN V A - - - G - - EWL - - C F L NGG L N
F - - - - GT Y L S F F FH I - - - - S HN FDGV EQ L E - D T - - - - - - - - - - S S KN S F L YNQ L I T S SN V - - - CG - - A K L - - C F L NGG L N
F - - - - GT Y L S F F FH I - - - - S HN FDGV EQ L E - D T - - - - - - - - - - S S KN S F L YNQ L I T S SN V - - - CG - - A K L - - C F L NGG L N
F - - - - GS Y L S F F FH I - - - - S HN FQGV EQ L E - D T - - - - - - - - - - S A KH S F L YNQ L I T S SN V - - - CG - - WK L - - A V L NGG L N
A - - - - GY Y L S L F F A I - - - - S HN F EGV E L NH - E RE - - - - - - - - - - KPH S F L RNQV A T S SN V G - - - G - - E I L - - C F L NGG L N
A - - - - GY Y L S L F F A I - - - - S HN F EGV E L NH - E RE - - - - - - - - - - KPH S F L RNQV A T S SN V G - - - G - - E I L - - C F L NGG L N
A - - - - GY Y L S L F F A I - - - - S HN F EGV EMNM - KN A - - - - - - - - - - KS S S I L R TQV A T S SN V G - - - G - - E I L - - C F L NGG L N
A - - - - GY Y L S L F F A I - - - - S HN F EGV EMNM - KN A - - - - - - - - - - KS S S I L R TQV A T S SN V G - - - G - - E I L - - C F L NGG L N
F - - - - GF Y L S V F FH I - - - - S HN Y L GV EQ L E - D T S - - - - - - - - - - P KRSWL HNQV V A S SN V A - - - G - - P I L G - - F L NGG L N
F - - - - GF Y L V F F F Y I - - - - S HN F AGV T L L D - D T S - - - - - - - - - - PNQSWL YNQV T T S SN V A - - - G - - P I L - - C F I NGG L N
F - - - - GT YMA T F FH I - - - - S HN F EGV EQF E - D S - - - - - - - - - - GPGKSWL YHQV A S S SN V A - - - G - - S I L - - C T I NGG L N
F - - - - GH YV A F F F I L - - - - S HN F VGVHH S K GE T - - - - - - - - - - - K I KS F A Y KQA A CS SN V G - - - G - - R L L - - A F FNGG L N
F - - - - GH YV A F F F I L - - - - S HN F VGVHH S K GE T - - - - - - - - - - - K I KS F A Y KQA A CS SN V G - - - G - - R L L - - A F FNGG L N
F - - - - GQYV A F F F I L - - - - S HN YVGVHH TQ GE T - - - - - - - - - - - K T KS F I Y KQV A CS SN V G - - - G - - K L L - - C F FNGG L N
F - - - - GS - L A L I S F V R F L E S HWF VWV TQMN - - - - - H L PMD I DH E KHHDWL TMQ L QA T CN I E K - - - - - S S F NDWF - SGH L N
F - - - - GS - L A L I T F V R F L E S HWF VWV T RMN - - - - - H L PMD I DH E KH RDWL TMQ L QA T CN I EQ - - - - - SH F NDWF - SGH L N
F - - - - GS - L A LMT F V R F L E S HWF VWV TQMN - - - - - H L PMD I D YE KHQDWL TMQ L QA T CN I EQ - - - - - S S F NDWF - SGH L N
F - - - - GS - V A L I S F V R F L E S HWF VWV TQMN - - - - - H L PME I DH E RHQDWL TMQ L S A T CN I EQ - - - - - S T F NDWF - SGH L N
F - - - - GS - I M L CS F V R F L E S HWF VWV TQMN - - - - - H I PMD I DH E KHDDWL TMQ L KA T CN V EQ - - - - - S L F NDWF - SGH L N
L - - - - GA - L V F L N F I R F L E S HWF VWV TQMN - - - - - H L VME I D L DH YRDWF S SQ L A A T CN V EQ - - - - - S F F NDWF - SGH L N
L - - - - GA - L V F L N F I R F L E S HWF VWV TQMN - - - - - H I VME I D L DH YRDWF S SQ L A A T CN V EQ - - - - - S F F NDWF - SGH L N
L - - - - GS - L F L L T F V R F L E S HWF VWV TQMN - - - - - H I PME I D CE KH KDWL S SQ L A A T CN I EQ - - - - - S F F NDWF - TGH L N
P - - - - GV - L L F F V A V RV L E S HWF VW I TQMN - - - - - H I P KE I GH E KH RDWV S SQ L A A T CN V E P - - - - - S L F TNWF - SGH L N
K - - - - A F - L G L F F I V R F L E S NWF VWV TQMN - - - - - H I PMH I DHD RNMDWV S TQ L QA T CN V H K - - - - - S A F NDWF - SGH L N
K - - - - G L - L C L F F I V R F L E S NWF VWV TQMN - - - - - H I PMH I DHD RN VDWV S TQ L QA T CN V HQ - - - - - S A F NNWF - SGH L N
K - - - - GS - L G L L F L A R F L E S NWF VWV TQMN - - - - - H I PMH I DHD RN V VWF SMQV RA T CN V H K - - - - - S A F NDWF - SGH L N
L - - - - RA - FM L YE A T R I L E S I WF TWV AQSN - - - - - H L PMD I E ED T E KPWV E L Q L A A T CN I E K - - - - - S A F NDWF - TGH L N
G - - - - WT - I V Y Y F A F RC L E S HWF TWV SQSN - - - - - H I PMN I RND E SH PWL K L Q I H A T CD I E K - - - - - S F F NDWF - TGH L N
SQMGGG L L I A H V V T F - - - - N HN - - S VD K YP AN S R I - - - - - - - - - - L NN F A A L Q I L T T RNM T - - - - - P S P F I DWLW - GG L N
SH L VGGF L L S H V V T F - - - - N H Y - - S V E K F A L S SN I - - - - - - - - - - MSN YA C L Q I MT T RNM R - - - - - PGR F I DWLW - GG L N
A T CS SG L F L A L V FG L - - - - G HN - - GMS V YD A T T R - - - - - - - - - - - - PD FW Q L QV T T T RN I I GGHG I PQF F VDWF C - GG L Q
MH CA CS V - - - WF S F I G L T A A HHH PD I YH - E GD AMR - - - - - - - - - DN PDWG L CQ L D A V RD R ME V TGN L F L V S T T F - - G - - D
L HMA CS Y - - - WF A A I GV V V A HHH PD I YH - Q GD AMR - - - - - - - - - ED KDWG L CQ L D A V RD R V E V TGN L F L V S I S F - - G - - D
VH A A S S T - - - WF SG I GV V V A HHH P E I YH - D GD T F R - - - - - - - - - EN PDWG L CQ L D A V RD R I E V KGN L F L V C T T F - - G - - D
L H V T AH L - - - V F S F I G L T A A HHH PD I FH - D GD KMR - - - - - - - - - DD PDWG L CQ L D A V RD R T E V TGN L LMV L T T F - - G - - D
L H L T A Y F - - - V F L F I G L T A A HHH PD I FH - D GD KMR - - - - - - - - - DN PDWG L CQ L D A V RD R ME V TGN L LMV L T T F - - G - - E
I H V A F S I - - - V F L N I G L T V A HHH PD I FH - D GD RMR - - - - - - - - - DD PDWG L CQ L D A V RD R YE V AGN L F L V L I S F - - G - - D
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YQ I EHH L F P
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Figure S2.  txt overview of identified copepod desaturase genes including AA sequence. 



>NODE_1_length_2498_cov_171.314227_g0_i0 

GGGCCTTTTTTGCCGGTATGGTATGACAGTACGGCAGCAAAGTACAGTAGAATGGACGAC 

CAGATTCTGGGGACAAAATTATTTGGCACAATTGTACTACTTTACCGTACCCGTCTGTCG 

TACCAGGGTTGTACTTTTAAACGCTCCATATTTCTGATGCCGAGAACTCGAATAAATACA 

CAGTAAAAAAAACATTTAATTGTCTTACATTGCATTGGATTACTGCAATAAATTGTACTA 

ATGAGACATAATAGAAAAAATTAATTCTAAAAAGAAAATTGAAGTCAACTGCGCAAGACT 

TGCCATTTTAATCAATATCCTTCTATTCTATTCAATAACTAAGAAATTATTGATGTTGAC 

TAAAAATAGTTGAATATTTCAGATTTTGTTTCTCTTAAAAGTATTTTTTTCGAAAATTCG 

AGACTATCCTCTCAAGCCGCAGAAGATTCTTTATAGTTTATGAGAACATATTTTTGATTG 

TAATAATTAATGATGCTTCAATCATTCATGATAAAAAATTTCCACCTAACATCATCCATG 

ATTTCGCAAAGTTTTTTTAATGATGCACAAAATTCGCTTCCTTGTCGCTACTCCCAAACT 

GTGGCGGTCATATTTAAAATTGTCGATTCAGCACTTAACCCTGCCAGGGTCATCGAAATC 

CCTATTGCGGCAATGGGTTGACGTCGTAATTCTCAAAAGAGCGTTGCTCAAATAAAGTAC 

GCCTCAATAGAGCACCATCTAAACAATAGTGCATTTGGGCAGTGACAGTGGGCAGGGTCC 

ATTTAAAAGGTGATATTTGATTTTAAACAAGACAAGTGCACTATTTTTCAGAACGCCACC 

TCTTCAGAGTAGTTGAATATATACGTACACATACTTGAATTCTTTTCAGGAAGCTGTGTT 

TGTTTTTGAACTCGTATTGTATGTTATTTGGCAACGTAGCAATGTAATCTTAAAAAATCT 

TTTTTCTTTCATCAATATGTTTTCTCATTCTCAGGTGGAGGGGATTGCACGTCGGGTGGG 

GTGGGGTGTTGCAGGGTCGAAGGGCATTATGTGGCTTATGAAACAATGGGCATTTTAGTT 

GCCGCCTTCTCCATAACAACCGAATTCGGCATCTCACTTTCTCCCATGTCCATGAGGTGC 

TTGATGCACGCACGAAGGTTTGCGTCGATGGTTGTGAAATGGACGTAGGGGATCTTGCGC 

TCATCGCAAAATTTCTTAACGTGTGGTGCGATTGTCGGATAATGTGTGTGATTTATCCGA 

GGAAAAAGATGATGTTCGATCTGGTAATTGAGACCTCCATTTAGAAAACAAAGCCACGAA 

CCACCGACGTTTGAGGAAGAAACAACCTGATTGTAGAGGAAGGAGTTCTTTTGGTTCGTT 
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Table S1. Fasta nt sequence of differently expressed desaturase genes.



TCTCTTCTAGTGTCCTCGTGCATGTGGACACCTCTAAAGTTGTGGCTGATTGTGAAGAAG 

AAAGACAGGTAATAGCCGGCCACCATAGCCATAGGCAGTATGTTCACTAAGGAGATCCAC 

CACCTTCCGTCCGGCGTGTAGATAATGGGAAGGGCGATCCATCTAAGCATGAAGACTGCT 

GAGCCCAAGACTTCAAAGGATTGGTAGCTTTTAAGAAGACGCGACATCGGAGTGTAATGT 

TTCCAAGAAAGGACATCCTCAATGGATAGAACAACCTTGAGGACGCCGTAAAACGCGATA 

AGGATGAAAAAATAGAAGTACTGGAATAGTTGAAACTTGAGCAGAGGGTGCGTCGGATTC 

AATCTCACGTAAAACTCGAGAGCAATATCCGGATCGAGCCTGACATCGTTCGTGTGGATG 

TGATGCTGGACAACATGTTGATGGATCCATGAAATGGCACTGCCACCGATCCAGTTCTGG 

AAGGTTCCAAGAAATCGATTCACATTCGGATTCAAGGAAATTGCTCCGTGATTTGCGTCG 

TGCTGGATGTTCAAACCGATGAGAGCAAATAGGAATCCCAACAAAGCTGTTAGATGCCAT 

TTGTAGGATGCAGTGTAGTGGATGTAAAATTCCAAAATGACTGTCACCAAGGTTAAGATT 

CCGATCTTAAGAAAGTAGTGCCACGGAGCAAACGACTTCCCCTTTGGTAAAACCTTATTA 

ATGAGTTCGCATAGTTCGAGGAAGTCTTGATTATCCTTTTCGCTGTAGTCGACAGATTTA 

TCGACAGCATAAAAAGCTTCTTTGGCTCGATTGTGTGGAAAAGGTTTGCGATGATACGAC 

AAAAATGCTTGAGATGAATCACGGCCGGCAAATGCCTTGACGAATAAAGGTCCACCGGGA 

TGAATTTTAGCCAGTTGCTGAGCAGAATAAAGCTTGTCTTCTACTCGAATCAATTCATCA 

GGAACGCGGCTCGGCATTGTGAGATGAAATATCTAAATAGTTGATAGAATGAAAGTAAAT 

GAACTATTCCGGTGTTACCGATGCTTTCTTCTGGTACATTTATATACAAAATTTAAAGTT 

TGCGCTGTGTTGTTTTTGGAAACTGGTTAAAAAGTTTC 

>NODE_1_length_1925_cov_185.031857_g0_i0 

CGCCGCCAAAACAACTTTTAGTGATGGAGAAAAATTTTTAGAAAAATGAGTAAAATAACT 

ATACCTCCTTAGTTTTTTAGATGACCTGAGAACTATTTCTCATTTTAAAATTGTTCCAAG 

TTAACTTTTAATGATTAAAATGAGATCATTGACGGCATCTCTTTAATAGGTCTAAGTCAA 

TCAAACATTTATGTAAAAAAAATGCGTGATACTTTAAAAGACATATATTTCTGCATTGAT 
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ATTCGAACTCTGCTAAAAGAGCAATATGCATTTAATCTGTTAACAAGGTGAAATTTTCAT 

TTCTATACAAGGGATACTAATTCTAAATTTGTATCTTGTGATTGATTCGGTTTTCGTTGC 

CACGTCAAATGACGCTTTCTGTCTGTTTTATAATTCCACAAACCATAAGATTTTGGGAGT 

TTAAGAAACGATATGCATTTTTGCAGAAACTTTTTCGGAGGGGTTGACGAAGCCTTCGAT 

GTTGAAGTTCTTGTTGCTGCCCATTTCCGCCAGATGTTGCACCAAGGCTCTCACGTTTTG 

TGGAACGGACTCGAAGTGCGTGTACGGAATCTTTCGCTCCTCGCAGAACTGCCTCACTAC 

GGGCGCGATGTAATAGTAGTGAGTGTGATTGATCCTCGGGAACAGGTGGTGTTCGATTTG 

GTAGTTGAGGCCGCCGTTCAGGATTGCCAGCCAGAATCCAGCGACATTGGATGAAGCGGC 

AACCTGGTTGTATAGGAAAGACTTGTGTGCGTTGACTGGTCTTCTCGTGTCTTCATGCTT 

TTCGACACCTTCAAAGTTGTGGCTGATCGTGAAGAAGAAAGACAGGTAGTAGCCCATCAC 

CATGTTCATCACCACCCAGCTGAAGACGTAGTTAACGGCCTGCCCAGGTGCAACCATGAA 

GAAGGGCAAGACGACCCACCTGATGATGTAGACAACGGTGAAAATCCATTCCTCCCAAGC 

GTACTTACGTAACTCGTTGGCGATCGGAGTATAGTGGTGCCAACTGAGGACATCGCCGAG 

ACTCGTCATGATTTTTTGCAATCCGAAAAGAGCAGCAATGAGGAAGAAATAAATGTACTG 

AAAGACATGAAACTTCAGCAGAGGATGTCTAGGGTTCAGTCGAATGTAAAACTCGATGGC 

AATGTCGGGATCGAGCTCGAGATCGTTGGTGTGAACGTGGTGTTGAACGACATGTTGGTG 

AATCCATGAGACAGTGCTACCCCCGATCCAATTTTGAGATTTTCCAAAGAGTCGATTGAC 

CCATGCCCTTCTCGAAATTGCGCCATGGTTGGCATCGTGCTGAATATTTAAACCAATTAA 

AGCGAAGACGAACCCAAGGACTGCAGTCAGATACCAAATGTAGGAGCCGGTGAAGTGGAT 

GTAAAACTCGAGTGAGAATGCAGCTCCAAGGATGATGATCGCCTTCAGGTAGTAGTGCCA 

CGGAGCAAAAGCCTTTGACCGCGGAAGTATCTTCTCGACTCTACTGCATAGGTCCAAAAA 

GTCATCGTTGTCCTTTGTGGTGTACTTAATACTTTTGTCTTGTAAGAGGAAAGATTCTTT 

TGCAGGCTTGCTGCCATGAGGAAAATTTCTTCTGTGGTAGGAAAGGAATGCCTGAGAGGC 

GTCTCGACCCGAAAATGCCTTAATGAAGACCGGTCCACCTGGGTGAAGCTTGGACAACTT 
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CTCAGCGGAGTAGACTTTGTCCTCTATTCGGATCTGACCCTCGGGGACTTCAGACATGTT 

AATACAATCTTTTCTTATCCTGAAGCCCTGAACTCCGAGAAAACTGTTATTCTGATTTTC 

TGACTTGGAACTTTGCGGCAGACAGATTTTCTCAGACAGCGGCAATGCAAAAATCGCACG 

ATCGGCGAGAACTGTTTAAAATACTTTAAAGAACACAAAAAGCTCGATCATTTGCAGTAA 

AAAAT 

>NODE_2_length_1925_cov_171.963823_g0_i1 

CGCCGCCAAAACAACTTTTAGTGATGGAGAAAAATTTTTAGAAAAATGAGTAAAATAACT 

ATACCTCCTTAGTTTTTTAGATGACCTGAGAACTATTTCTCATTTTAAAATTGTTCCAAG 

TTAACTTTTAATGATTAAAATGAGATCATTGACGGCATCTCTTTAATAGGTCTAAGTCAA 

TCAAACATTTATGTAAAAAAAATGCGTGATACTTTAAAAGACATATATTTCTGCATTGAT 

ATTCGAACTCTGCTAAAAGAGCAATATGCATTTAATCTGTTAACAAGGTGAAATTTTCAT 

TTCTATACAAGGGATACTAATTCTAAATTTGTATCTTGTGATTGATTCGGTTTTCGTTGC 

CACGTCAAATGACGCTTTCTGTCTGTTTTATAATTCCACAAACCATAAGATTTTGGGAGT 

TTAAGAAACGATATGCATTTTTGCAGAAACTTTTTCGGAGGGGTTGACGAAGCCTTCGAT 

GTTGAAGTTCTTGTTGCTGCCCATTTCCGCCAGATGTTGCACCAAGGCTCTCACGTTTTG 

TGGAACGGACTCGAAGTGCGTGTACGGAATCTTTCGCTCCTCGCAGAACTGCCTCACTAC 

GGGCGCGATGTAATAGTAGTGAGTGTGATTGATCCTCGGGAACAGGTGGTGTTCGATTTG 

GTAGTTGAGGCCGCCGTTCAGGATTGCCAGCCAGAATCCAGCGACATTGGATGAAGCGGC 

AACCTGGTTGTATAGGAAAGACTTGTGTGCGTTGACTGGTCTTCTCGTGTCTTCATGCTT 

TTCGACACCTTCAAAGTTGTGGCTGATCGTGAAGAAGAAAGACAGGTAGTAGCCCATCAC 

CATGTTCATCACCACCCAGCTGAAGACGTAGTTAACGGCCTGCCCAGGTGAAACCATGAA 

GACGGGCAAGACGACCCACCTGATGATGTAGACAACGGTGAAAATCCATTCCTCCCAGGC 

GTACTTACGTAGCTCGTTGGCGATCGGGGTAAAGTGGTGCCAACTGAGGACATCGCCGAG 

ACTCGTCATGATTTTTTGTAATCCGAAAAGAGCAGCGATGAGGAAAAAATAAATGTACTG 
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AAAGACATGAAACTTCAGCAGCGGATGTCTAGGGTTGAGTCGGACGTAAAACTCGATGGC 

AATGTCCGGATCGAGCTCAAGATCGTTGGTGTGAACGTGGTGTTGAACGACATGTTGGTG 

AATCCATGAGACAGTGCTTCCTCCGATCCAATTTTGAGATTTTCCAAAGAGTCGATTGAC 

CCATGCCCTTCTCGATATTGCGCCATGGTTGGCATCGTGCTGAATATTTAAACCAATTAA 

AGCGAAGACAAACCCAAGGACTGCAGTCAGGTACCAAATGTAGGAGCCGGTGTAGTGGAT 

GTAAAACTCGAGTGAGAATGCAGCTCCAAGGATGATGATCGCCTTCAGGTAGTAGTGCCA 

CGGAGCAAAAGCCTTTGACCGCGGAAGTATCTTCTCGACTCTACTGCATAGGTCCAAAAA 

GTCATCGTTGTCCTTTGTGGTGTACTTAATACTTTTGTCTTGTAAGAGGAAAGATTCTTT 

TGCAGGCTTGCTGCCATGAGGAAAATTTCTTCTGTGGTAGGAAAGGAATGCCTGAGAGGC 

GTCTCGACCCGAAAATGCCTTAATGAAGACCGGTCCACCTGGGTGAAGCTTGGACAACTT 

CTCAGCGGAGTAGACTTTGTCCTCTATTCGGATCTGACCCTCGGGGACTTCAGACATGTT 

AATACAATCTTTTCTTATCCTGAAGCCCTGAACTCCGAGAAAACTGTTATTCTGATTTTC 

TGACTTGGAACTTTGCGGCAGACAGATTTTCTCAGACAGCGGCAATGCAAAAATCGCACG 

ATCGGCGAGAACTGTTTAAAATACTTTAAAGAACACAAAAAGCTCGATCATTTGCAGTAA 

AAAAT 
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Accession number Data type Species

GHAJ01 TSA

GFWY01 TSA

HAGX01 TSA

GAXK01 TSA

GBFB01 TSA

GBXU01 TSA

GBXT01 TSA

HACJ01 TSA

GAZX01 TSA

GFUA01 TSA

GARW01 TSA

GBGO01 TSA

GEAN01 TSA

GFWO01 TSA

HACA01 TSA

GFUD01 TSA

GCJT01 TSA

Apocyclops royi

Acartia tonsa

Acartia tonsa

Calanus finmarchicus

Calanus finmarchicus

Calanus finmarchicus

Calanus glacialis

Calanus glacialis

Caligus rogercresseyi

Epischura baikalensis

Eucyclops serrulatus

Eurytemora affinis

Eurytemora affinis

Labidocera madurae

Lepeophtheirus salmonis

Neocalanus flemingeri

Paracyclopina nana

GFCI01 TSA

GBSZ01 TSA

GBTC01 TSA

Pleuromamma xiphias

Tigriopus californicus

Tigriopus californicus

GCHA01 TSA

GDFW01 TSA

HAHV01 TSA

Tigriopus japonicus

Tigriopus sp.

Tisbe holothuriae
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Table S2.  Datasets used for FA desaturase and elongase identification.



#Accession_number_Species_and_identifier_Reading_frame_Direction_AA_sequence_of_transcript 
>GARW01005949.1_Eucyclops_serrulatus_Eucyclops_serrulatus_contig_5326_1_3_forward 
A*VKRTFQYKFTGFQSSSHCQKMPDAVKDGFIRVEDKVYDAEKLADFHPGGPLFVKAFSGRDASQAFLSYHRRQFPHSRAKEA
FHSDDKSVNYKEADNKDFLDLCEIVDKILPRMKSFAPWHFFVKVGLLMAVSLALESYIHVTGSYRWYLTAPLGFLFALIGLNIQHD
ANHGAISRNPKINRAFGATQNWIGGSAISWIHQHVVQHHIHTNDINLDPDIAIEFYVRLNPTHPILKFQIFQYFYFFIIIAFYGLVKV
YMSIEDVITMKHFTPMSTLLQSYQPKELFGVSIFVARWFILPFYFSQGGSWIIAYLNILPIFMTAGYYLSFFFTISHNFRGVHFHEDT
RRESNKQKSFLYNQVVASSNVGGSWLCTLNGGLNYQIEHHLFPRINHTHYPTIAPHVRKFCEDRNIPYVHFPTIGDNLKACIKHL
MDMGNNEQPQTIVFEKTSAKIHLSS*IKGYIYVILTKLDM*VYYVGLQKELNMIVFKL*GVFLTPLYVF*KS*QTIKLTSSISLYFGN
RINLLDSF*SIYLLFKWVLINFEIIYGY*ISKCVFVLITRL*KYCSSFVILLKNYFYISIFRKRFFPKPKILYSRSIPPPPYFINNCQFNLQISY
GII*LKYHFVDSSFFKYHFCQIMLY**ILL*LFFNAIFCIK*NAQILLSFINQCKRYKDIAPRT*Y*VFVNGFRKYCIAPY*VVNKVINRK
K 
>GARW01014858.1_Eucyclops_serrulatus_Eucyclops_serrulatus_contig_12979_1_1_reverse 
EKLAKMHPGGPMFIHAFSGRDASQAFMSYHRRQFPHSRAAEAFEKVDENVNYTTKDNEDFAELCERVNKVLPRLKSFAPWHY
FLKAFLIMGAAFSLEFYIHYTGSYNWYLTLPLGFIMALIGLNIQHDANHGAISSKPWVNRFFGVTQNWIGGSTVSWIHQHVVQH
HIHTNDVHLDPDIGMEFYVRLNPRHPLLQFHFFQYIYFFIIAALFGIQKVLTSIGDVFSWFHYTPMSMQLKQYAWIEWTATAVYF
TRWIVLPIICSPPGTYFNSMVSVSLMLMVMGWYLSFFFTISHNFSGVQKHEDTTRESNSKKSFLYNQVAASSNVAGFWLAILNG
GLNYQIEHHLFPRINHTHYHTIAPVVREFCEEKQIPYTHFPTVGANVDALIQHLFDLGKNENLNDLLHDPSAKSSARMPLIS*KSK
HLLEPSMLFTIIVSI*KPFSLCLY*SNFSLYVHS*KK*YSYSLLTPFTVCTNYATNKQSLSHQLN*VFFFKNNLDVFHYGFKKE*GGE*
NCLGIRSP*FYLS**CCLLKV*SLN*N*SKILVFRKLAYVYNHFI*T*FSNILISFLFYYNSNKYNSSGKX 
>GAZX01027609.1_Caligus_rogercresseyi_tsa-crog-ngs-11111315_2_forward 
DNVRT*RLHAQPLENLHRLSK**IVPVVNPSEARNMPPSITKTESIHEASSASFIRSQLPEKPPIGDTSLQVENRIYDAQELAKFHP
GGELFVKAFAGRDATLAFLSYHRKKFPHNRVSFALETVDPTVRDQDVREVDEDYLELCRRVHKVIPSHKTFATWHYYAKVFTLMI
ITLSLEGYMHYYGEYTSLLAISIGLCYAFIGLNIQHDGNHGAISRRPWINRLGGLSMNYIGHSSVDWVHQHVVQHHIYTNDVDLD
PDIDGTFIYRLNPIKPLLQFHALQYIYYFLIINMYGVTLSFYTLENLVKGVHFTSLSTLAQKYWKWESLGPLLLILRLYVLPLIRVPSIW
TLLNMALLMGVFGHYVAFFFILSHNFVGVHHSKGETKIKSFAYKQAACSSNVGGRLLAFFNGGLNYQIEHHLFPRMCHIHYPTV
APIVRAFCEEKSIPYHHFPTITENFVSTAEHLLSLGTEENPESLKFL*RNNNL*YLHKF*IKSRSFVFMFL*S*AIKI*RKFIYKYIL*NSV
S*IS*IIVLNVLQHIYYYYYY*KHSLLTR*AFNVIEKERKKS*GLKIM*CYVVWHSFLCVCRYISLFLRRKSPDFF*ICCPLAANNEYDE
QANEKEE*DTDT*NNESYFYSIQSC*FISLWTQGEVVFISEAVSYA**NRICFAAAAC*CELDYLLRVSSDVRLMAKFQGSGVRAD
KGVCFHGANARFFVLNMANDSPCL**TVLNF*ALIHD*G*RITNLRFD*VIECVTHVEGYFYFKSLDFRCDNPIGIQGYCFDFDHT
SMPIRYPLRDPQIKCKDFSPFPRNSQSRRACTFQKP*NPPGVLSHFHVKYPFSRVQIS*PNPNIGSHSPRSNQATAFFKFKPHGV
RTSNL*ARGWSSRQDRIS*EDPGGWTYDIRHSGHNMVD**X 
>GAZX01029392.1_Caligus_rogercresseyi_tsa-crog-ngs-11113104_3_reverse 
RD**IYK*IDRIALQ*RH*VVTLPYVCFCIVQTLLYRP*LYRPCYFFISIKVVSQPFITLKLHKPKLLGLFGSDMLI*FLVMVVAGDEIL
VEGKTYSAQDLAEIHPGGRLFVQAFSGLDASVAFLSYHRRKFPHSRAKTALKAEGNDTNNPEGWDDEYLELCRLVEKVLPRSKSF
APWYYYLKVAVILSSALSIELFMHFHASYPPLLCAFLGYIFAVIGLNIQHDANHGAVSRRPWVNRMLGMSQNWIGGSAINWIH
QHVVQHHIHTNDIDQDPDMDGGILIRINPKTPLMKFHIVQHIYFFFLLAFYGFSVVIRSLLNVIYGEHFTPMSVLLKAHRVFEVFM
SLFFISRLLLFPLYQSPNLRTLGSLLLMFMVAGYYLSLFFAISHNFEGVELNHEREKPHSFLRNQVATSSNVGGEILCFLNGGLNYQI
EHHLFPRISHCHYPKIAPVVKEFCQARNIPYVHFPSVLDNVNSSIRHLIFMGGASEPFPKLSAQRLATTKLQS*RTPH*L*A*VFICR
DILTSSHLK*IKPLYKICHLCVINRDIQK**DSPDRLFSYPAKTKEKTCENNGYI**EAPPTLHLFFFCFNGFQIMLIT*KMINFPALFK
NFEQRLA**FFKFQLKKLPPY*TRARKEERGFHRFRVLFIGSSL*CKSCSPWAFKTSQKTTLMMPNRPLTSLV 
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Table S3. CLC alignment of all identified sequences with database versions.



>GAZX01029393.1_Caligus_rogercresseyi_tsa-crog-ngs-11113105_3_reverse 
SSPHNWLLPTCFSSSM*LLSYD*AIPFFDYMSAFFLLLDMSV*FLVMTVAGDEILVEGKTYSAQDLAEMHPGGRLFVQAFSGLD
ASAAFLSYHRRKFPHSRAKTALKAEGNDTNNPEGWDDEYLELCRLVEKVLPRSKSFAPWYYYLKVAVILSSALSIELFMHFHASYP
PLLCAFLGYIFAVIGLNIQHDANHGAVSRRPWVNRMLGMSQNWIGGSAINWIHQHVVQHHIHTNDIDQDPDMDGGILIRINP
KTPLMKFHIVQHIYFFFLLAFYGFSVVIRSLLNVIYGEHFTPMSVLLKAHRVFEVFMSLFFISRLLLFPLYQSPNLRTLGSLLLMFMV
AGYYLSLFFAISHNFEGVELNHEREKPHSFLRNQVATSSNVGGEILCFLNGGLNYQIEHHLFPRISHCHYPKIAPVVKEFCQARNIP
YVHFPSVLDNVNSSIRHLIFMGGASEPFPKLSAQRLATTKLQS*RTPH*L*A*VFICRDILTSSHLK*IKPLYKICHLCVINRDIQK**
DSPDRLFSYPAKTKEKTCENNGYI**EAPPTLHLFFFCFNGFQIMLIT*KMINFPALFKNFEQRLA**FFKFQLKKLPPY*TRARKEE
RGFHRFRVLFIGSSL*CKSCSPWAFKTSQKTTLMMPNRPLTSLV 
>GBFB01149783.1_Calanus_finmarchicus_comp270289_c0_seq6_1_reverse 
QAFLTYHRRQFPHTSDIAKAAFEEVDDTVKYTKDDNQDFMELCDRVAKVLPRLKSFAPWHYYLKVAFLLSFVIGLESYMHYNAV
YRWELSAIMGLFYAWIGLNIQHDANHGAVSRYPGVNRVLGMSQNWIGGSALSWVHQHVVQHHLHTNDVNLDPDMAGSSY
IRLNPLKPLMGYHIVQHIYFFGLLAVYGFSVVIQSFLQVLYGAHHTAMSPLLVPHRIFESFMSVFFICRWVFLPLYQVPQLSTIWST
LPMYMVAGYYLAFFFSISHNFKDVYMMEDTTREASNHKNGTFLYKQVVSSSNVGGPILCFFNGGLNYQIEHHLFPRISHCHYPVI
APIVREYCKEKSIPYVHFDTIAENIRSCALHLLDLGSHQTPKNVHFIQKEKSQ*INTIYIKKTX 
>GBSZ01004544.1_Tigriopus_californicus_SD_As4_Contig22385_1_forward 
MSATKLAADQILVEGKVYSSTKLADLHPGGPLFLRAFSGRDATQAFLSYHRRTFPHSRVKEAFEHHHPDVVYDPATNADYLELCE
RIDKVIPRMKSFAPWSYFIKATLIWSTAIGLEIHMHYNARYPWFETALLGFFFALMGLNVQHDANHGSLSRKPWVNRFWGLAQ
NWYGGSSVSWIHQHVVQHHIHTNDVFLDPDIEGKSPILRLNPNQPLLKAYAFQHVHYFLLILVFGYNIIYQAVTTVLEFANKAPF
SVLLRPYILGEHIWNVFFVVRWFLLPMVLAPSLWTPLTIMPMFMVFGTYLSFFFHISHNFDGVEQLEDTSSKNSFLYNQLITSSN
VCGAKLCFLNGGLNYQIEHHLFPRMHHSHYPTVAPHVRNFCEEKGLPYHHFPTIRENLSSCINHLSDFGRK 
>GBSZ01004578.1_Tigriopus_californicus_SD_As4_Contig8388_1_forward 
LADLHPGGPLFIKAFSGRDASQAFLTYHRRQFPHQRVKEAFESTDETVTYSTDDHADFIDLCERIEKVLPRNKSFAPWHYYVKVA
FIMGSVFSLEAYMHYTKSYNWQLFAVMGWFYALIGLNIQHDANHGAISRNPVINRVLGASQNWIGGSAIAWIHQHVVQHHI
HTNDVHLDPDIAGSIYIRLNPLKPLLKYHVVQHIYFFFLLALYGFSIVIQSLENVVSGAHHTPMSPLLKPHRVFETFMWSLFFLRWV
ITPVYQTGTFLTLLHSLPMYMVGGYYLAFFFSISHNFKGVHILEDTTRPSNKESSFLYKQVVSSSNVGGPFLCFMNGGLNYQIEHH
LFPRISHTHYPKIAPTVKAFCLEKNIPYVHFPTIGENIRSCTQHLWDMGSNETPKNATIQAAKTLLVN 
>GBTC01004500.1_Tigriopus_californicus_SCN_Contig_30034_1_forward 
MSAPKLAADQILVEGKVYSSTKLADLHPGGPLFLRAFSGRDATQAFLSYHRRTFPHSRVKEAFEHHHPDVVYDPATNADYLELCE
RIDKVIPRMKSFAPWSYFIKATLIWSTAIGLEIHMHYNASYPWFETALLGFFFALMGLNVQHDANHGSLSRKPWVNRFWGLAQ
NWYGGSSVSWIHQHVVQHHIHTNDVFLDPDIEGKSPILRLNPNQPLLKAYAFQHVHYFLLILVFGYNIIYQAVTTVLEFANKAPF
SVLLRPYILGEHIWNVFFVVRWFLLPIVLAPSLWTPLTIMPMFMVFGTYLSFFFHISHNFDGVEQLEDTSSKNSFLYNQLITSSNVC
GAKLCFLNGGLNYQIEHHLFPRMHHSHYPTVAPHVRNFCEEKGLPYHHFPTIRENLSSCINHLSDFGRK 
>GBTC01004534.1_Tigriopus_californicus_SCN_Contig_11004_1_forward 
LADLHPGGPLFIKAFSGRDASQAFLTYHRRQFPHQRVKEAFESTDETVTYSTDDHADFIDLCERIEKILPRSKSFAPWHYYVKVAFI
MGSVFSLEAYMHYTKSYNWQLFAVMGWFYALIGLNIQHDANHGAISRNPVINRVLGASQNWIGGSAIAWIHQHVVQHHIHT
NDVHLDPDIAGSIYIRLNPLKPLLKYHVVQHIYFFFLLALYGFSIVIQSLENVVSGAHHTPMSPLLKPHRVFETFMWSLFFLRWVIT
PVYQTGTFLTLLHSLPMYMVGGYYLAFFFSISHNFKGVHILEDTTRPSNKESSFLYKQVVSSSNVGGSFLCFMNGGLNYQIEHHLF
PRISHTHYPKIAPTVKAFCLEKNIPYVHFPTIGENIRSCTQHLWDMGSNETPKNATIQAAKTLLVN 
>GCHA01001884.1_Tigriopus_japonicus_TJ_CDS_01884_1_forward 
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ACFVLTFCWRTDLSFLGLLLSDKATCEGFSVTSYRILEMAPNATSQDALVAETAEDCFSGGHLPIGDESIRVEDKIYSAKTLANMH
PGGPLFIKSFAGRDASQAFLSYHRRQFPHSRVKEALEKVDPNVKVDPHAQDDFLELCERVDKVLPRMQSFAPWSYYLKASFIMG
MAFSLEFYMHYTGNYRWYISGLCGWFFALIGLNIQHDANHGALSRRSWVNRLWGLSQNWIGGSTISWIHQHVVQHHIHTND
IKLDPDIEGRVVVRLNPRKPVLKWHFLQHIYFFFIILGFGFSVILSSFTTMLDGINYTPVSKMLNRQRYLEMSWSILHFIRWIVVPLY
QAPSIYTFFNCAPMYIVVGWYLSFFFTLSHNFDGVTQLDNTQPSKSLLYNQVITSSNVGGKFLCFLNGGLNYQIEHHLFPRMHH
GHYPKIAPVVKQFCAEKGIPYQHFPTVSSNAWACAKHLLEMGTQDVPKSAKHLVTS* 
>GCHA01019274.1_Tigriopus_japonicus_TJ_CDS_19276_1_forward 
MAPNSEIHPESIRVEDRIYSAKKLAEFHPGGPLFIKAFSGRDASQAFLTYHRRQFPHQRAQEAFERVDQTVTYSTDDHADFIELCE
RIEKVLPRNKSFAPWHYYVKVAFIMGTVFCLEAYMHMTKSYNWQLFAVMGWFYALIGLNIQHDANHGAISRNPVINRVLGAS
QNWIGGSAIAWIHQHVVQHHIHTNDVHLDPDISGSMYIRLNPLKPLLKYHVVQHIYFFFLLALYGFSVVVQSLENVVSGAHHTP
MSPLLKPHRVFETFMWSLFFLRWVITPVYQTGTFLTLLNTLPMYMVGGYYLAFFFSISHNFKGVHILEDTTRPSNKESSFLYKQVV
SSSNVGGSFLCFMNGGLNYQIEHHLFPRINHTHYPKIAPTVKAFCLEKKIPYVHFPTIGENIRSCTQHLWDMGSHETPKNATIQA
AKAMLAH* 
>GCHA01019336.1_Tigriopus_japonicus_TJ_CDS_19338_1_forward 
MAPNSEIHPESIRVEDRIYSAKKLAEFHPGGPLFIKAFSGRDASQAFLTYHRRQFPHQRAQEAFERVDQTVTYSTDDHADFIELCE
RIEKVLPRNKSFAPWHYYVKVAFIMGTVFCLEAYMHMTKSYNWQLFAVMGWFYALIGLNIQHDANHGAISRNPVINRVLGAS
QNWIGGSAIAWIHQHVVQHHIHTNDVHLDPDISGSMYIRLNPLKPLLKYHVVQHIYFFFLLALYGFSVVVQSLENVVSGAHHTP
MSPLLKPHRVFETFMWSLFFLRWVITPVYQTGTFLTLLNTLPMYMVGGYYLAFFFSISHNFKGVHILEDTTRPSNKESSFLYKQVV
SSSNVGGSFLCFMNGGLNYQIEHHLFPRINHTHYPKIAPTVKAFCLEKKIPYVHFPTIGENIRSCTQHLWDMGSHETPKNATIQA
AKAMLAH* 
>GCHA01047837.1_Tigriopus_japonicus_TJ_CDS_47840_1_forward 
MAPNATSQDALVAETAEDCFSGGHLPIGDESIRVEDKIYSAKTLANMHPGGPLFIKSFAGRDASQAFLSYHRRQFPHSRVKEALE
KVDPNVKVDPHAQDDFLELCERVDKVLPRMQSFAPWSYYLKASFIMGMAFSLEFYMHYTGNYRWYISGLCGWFFALIGLNIQ
HDANHGALSRRSWVNRLWGLSQNWIGGSTISWIHQHVVQHHIHTNDIKLDPDIEGRVVVRLNPRKPVLKWHFLQHIYFFFIIL
GFGFSVILSSFTTMLDGINYTPVSKMLNRQRYLEMSWSILHFIRWIVVPLYQAPSIYTFFNCAPMYIVVGWYLSFFFTLSHNFDGV
TQLDNTQPSKSLLYNQVITSSNVGGKFLCFLNGGLNYQIEHHLFPRMHHGHYPKIAPVVKQFCAEKGIPYQHFPTVSSNAWACA
KHLLEMGTQDVPKSAKHLVTS* 
>GCHA01047861.1_Tigriopus_japonicus_TJ_CDS_47864_1_forward 
MPDVGKVSDTVEKLPWDHIRIGNKSYDAKKLSGFHPGGPLFISAFAGRDASQAFVSYHRKPFPHQKVKFALEKEDPNIPLPDPH
LNDDFFELVQRVEKVLPRQKSFATWSFYLKAMILLTICFGAEAYMHYTVTYKWYLTALLGMMEAIMALNITHDALHGSLSANPR
VNRFFSLFHHVYSGTVTTWVHQHVVQHHVHTNDVHRDPDISGQRAMRLNPLRPLKSMHSYQYIYFFALFFIYGLTIFNFTISTV
AKAYYFTAFSPMLQKYRIFDAIGLAIFHFRWTILPVYQTQSLFTLFHTVPLMIGFGTYMATFFHISHNFEGVEQFEDSGPGKSWLY
HQVASSSNVAGSILCTINGGLNYQIEHHLFPRVYHGHYPTIAPIVRQFCEERSIPYRHFPTLTDNMASTVKHMYDFGVNKVPDAA
KNLKGLGTQSAMGVPLSG* 
>GCHA01047992.1_Tigriopus_japonicus_TJ_CDS_47995_1_forward 
MSGSESNMTKERRVGSDFVASSLTREKVDVMMDCPANQVRIGNKFYNAEKLLDFHPGGQLFISAFAGRDASQAFMSYHRKRF
PHQKMKFALDNEDTLAPKEDPHLNDDYFDLVERIEKVLPRHKSFAPWTYYLKAFFIIGVCLALEGYMHYTGHYDWHLSAILGLFY
AYLGLNIQHDANHGALSANPLVNRLMGMTQNWYGASVTSWVHQHVVQHHVHTNDVHLDPDIEGKVVMRLNPMRPLKKL
HAYQWFYFFGLIFLYGFSIVKFSFTTVLEGFYYTPFSELLNRYRYQELAWSLFFYFRWFFLPYYMAPTWTTFFQIAPMFMIFGFYLS
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VFFHISHNYLGVEQLEDTSPKRSWLHNQVVASSNVAGPILGFLNGGLNYQIEHHLFPRIHHSHYPTIAPVVRQFCEEKGIPYRHFE
TVTENVISSIQHMYDIGTNVVPEAAKKLENVKMHARTLSVAG* 
>GCJT01017122.1_Paracyclopina_nana_Pnana_mRNA_18686_1_forward 
MEPDHGVMDKKHIRVEGKIYSAEKLAELHPGGPLFIQAFSGRDASQAFLSYHRRQFPHKRAEPAYISDDTTVSHDPQDHADFLE
LCQRVDKVLPRMKSFAPWHYYIKVAFILGSAFGLELYMHINRAYVWYLSALVGLFYALIGLNIQHDANHGAISRNPWVNRILGM
SQNWIGGSSISWIHQHVVQHHIHTNDLERDPDIAGNAYIRLNPNQKLMRFHIVQHVYFFFLMAIYGFSVVIQTVDNILKGKHHT
TMSVLLGPHRAFEAVTSALFILRWMVLPVYLTGSFMTLLHTVPMYIVAGYYLAFFFTISHNFEGVHMMEDTRRGFNSKSSFLYN
QVVTSSNVGGAFLCMLNGGLNYQIEHHLFPRIQHSHYPKIAPVIRAFCEEKGIPYVHFDSINENMASCVKHLIDLGNNVNPVHIT
MISAAN* 
>GDFW01009453.1_Tigriopus_sp._1_SL-2012_Tk_CDS_08242-1_1_forward 
LANGLVIFISFHQRSPEGPEVLKMCKPDVKKDLNPTEDEIQIGNKFYDVDKLKKFHPGGPLFISAFAGRDATQAFISYHRKQFPHQ
KVEFALERTEKAVEDYDPSVNEDYFELIRRVEKVVPRHKSFATWAYHFKAFVMVSIVVALEAYIHYTGTYKWYLTGALGIGLAIAA
LNLIHDAHHGALSKNPKVNRLYGSLQHWYGHCVTTWIHQHVVQHHIHTNDIHKDPDINEQKAVRLNPVYPMMKFHAYQWA
YFFGLFFLFGFSMIAFSLKTALNGFHFTPFSKHLKEYRTLDLVGYWIYYTRWLVIPLIRFPSIWTFLNILPLFITFGFYLVFFFYISHNFA
GVTLLDDTSPNQSWLYNQVTTSSNVAGPILCFINGGLNYQIEHHLFPRMYHGHYPTIAPVVREFCKEKGIPYRHFPTLTSNFIAT
MEHMYDFGNNVVPESTKNLEIKKRS* 
>GDFW01009455.1_Tigriopus_sp._1_SL-2012_Tk_CDS_08243-1_1_forward 
MASDLSPESIRVEDKIYSARLLAELHPGGPLFVQAFAGRDASTAFLTYHRRQFPHQRAAPAFQSKDESVQYSPDDHADFIELCER
VDKVLPRMKSFAPWHYFVKVGVILGAAFTLEAYMHLTQSYRWFLFAIMGLLYALIGLNIQHDANHGAISRNPWVNRVLGTSQ
NWIGGSAIAWIHQHVVQHHIHTNDIHLDPDISGSTYIRLNPLKPLLKYHFVQHIYFFILLALYGFSIVIQSLENVVSGSHHTPMSPLL
KPHRVFETFTWVLFITRWVVLPVAQTGSLSVLLQTLPLYMVAGYYLAFFFSISHNFNGVHLLEDTTRPSNKDSSFLYKQVVSSSNV
GGSILCFMNGGLNYQIEHHLFPRISHTYYPKIAPTVREFCKEKNIPYVHFPTLGENIRSCTQHLWDMGSHETPKNATIQAAKTML
AH* 
>GDFW01015540.1_Tigriopus_sp._1_SL-2012_Tk_CDS_13549-1_1_forward 
MAPNATGSELRGDGSQECFPGDPLPIGEESIRVEDKIYSARTLADLHPGGTLFVKSFAGRDASTAFLSYHRRQFPHSRVKEALEKV
DPNVKVDPHAQDDFLELCERVDKVLPRMKSFAPWTYYLKACFIMFMTVGLEFYMHYTGNYKWYISALCGWFCALVGLNIQHD
ANHGALSRNPLVNRFWGLSQNWIGGSTISWIHQHVVQHHIHTNDVKLDPDIEGRPVVRLNPRKPVLKWHFLQHIYFFILILGYG
FSVILSSFTTMLEGINYTPVSKLLKNHRYLEMAFSILYFFRWVVIPLYQVPSLFTILHCAPVLMVTGWYLSFFFTLSHNFDGVTQLD
NTQPSKSLLYNQVITSSNVAGEWLCFLNGGLNYQIEHHLFPRMHHGHYPKIAPVVREFCQEKGIPYHHFPTITENAWACAKHLF
EMGTEDVPKSAKHIMAS* 
>GFUD01041922.1_Neocalanus_flemingeri_Contig41928_2_forward 
CSTQPDLLPVCVL*GE*LV*PELVIVIPVIGERGVIL*ER*DIVSCRVSADTQHPEGVSDMSPKSNEMMDNHLLQSESLTRPGPVA
AEYIRVESKIYDARRLAELHPGGPLFIKAFAGRDASQAFLSYHRRQFPHSSTKAKAAYERDDETVKYSKEDNQDFMELCDRVEKV
LPRLSSFAPWYYYLKVAFLLCFVVTLEGYMHYNRVYSWKLSALMGLFYAWIGLNIQHDANHGAVSRYHWVNRALGASQNWIG
GSAISWVHQHVVQHHMHTNDVNLDPDMAGSAFIRLNPLAPLMKYHIVQHIYFFFLLAIYGFSVVIQSFLNVVYGSHHTAMSPL
LVPHRVFESFMSIIFVCRWVLLPLYQVPELDTFLSTVPMYMVCGYYLAFFFSISHNFSGVFMLEDTTREASSEDTGTFLYKQVVSS
SNVGGRVLCFFNGGLNYQIEHHLFPRISHCHYPTISHTVHQYCQEKGIPYVHFNTVWENIRSCTKHLLDLGSHQTPKNVNFFEQK
VKSQ*ARK*ELK*MKMLCNGLR 
>GFUD01115445.1_Neocalanus_flemingeri_W4a28933:c0_g1_i2_2_forward 
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VTSYTYSEEREWGEES**SLLSLSMGREELYWY*HSSS*RVSDMSPKSNEMMDNHLLQSESLTRPGPVAAESIRVESKIYDARRL
AELHPGGPLFIKAFAGRDASQAFLSYHRRQFPHSSTKAKAAYERDDETVKYSKEDNQDFMELCDRVEKVLPRLSSFAPWYYYLK
VAFLLSFVVTLEGYMHYNRVYSWKLSAIMGLFYAWIGLNIQHDANHGAVSRYHWVNRALGASQNWIGGSAISWVHQHVVQ
HHMHTNDVNLDPDMAGSAFIRLNPLKPLMKYHIVQHIYFFFLLAIYGFSVVIQSFLNVVYGSHHTAMSPLLVPHRVFESFMSIVF
VCRWVLLPLYQVPEIDTFLSTVPMYMVCGYYLAFFFSISHNFSGVFMLEDTTREASSADTGTFLYKQVVSSSNVGGRVLCFFNGG
LNYQIEHHLFPRISHCHYPTIAHTVHQYCQEKGIPYVHFNTVWENIRSCTKHLLDLGSHQTPENVSFFEQKVKSQ*ARK*ELDCM
KMLHNGLRI*FNNFVFNS*IINFSVKCSQITPN*AKTSSPPQ 
>HACA01025139.1_Lepeophtheirus_salmonis_mRNA_for_putative_protein,_similar_to_XP_004994750.1,_con
tig_Lsa.22072,_3_forward 
KYSAFL*KIKAVSI*SLV*QVVMAPSITTTETIETLKVDTKSKTKPIIGQNSLQVENKIYDAEELARIHPGGKLFVKAFAGRDATTAFL
SYHRKKFPHNKVSFALEGIDPTVSEKDIRDVDEDYLELCRRVHRVIPRHKTFAPWHYFVKIFALMIITLFLEYNMHYTGAYTWYYA
SSIGLCYALIGLNIQHDGNHGAVSSKPWLNRLAGLSMNFIGHSSVDWVHQHDVQHHIYTNDVDLDPDIDGTPLYRLNPLKPLLK
IHGLQYIYYFMIINLYGVTVSFFTLSNVIQGMHFTSLSTLAQKYWKLEALGPMLLILRMYIIPIIRVPSIWTVLNIFLLMGTFGQYVA
FFFILSHNYVGVHHTQGETKTKSFIYKQVACSSNVGGKLLCFFNGGLNYQIEHHLFPRMCHVHYPTVAPIVRQFCKEKSIPYNHFP
TITENFVSTAEHLLGLGTEIKPTTMKFL*I*IWPALNY*LYLFMTIVGCPPHMFLFL*RSNIIIAKMX 
>HACA01032486.1_Lepeophtheirus_salmonis_mRNA_for_putative_protein,_similar_to_XP_004994750.1,_con
tig_Lsa.28773_1,_3_forward 
FSRKTSCKLDF*IYKRFCWFMANDI*CGF*YHSTPPFMTSV**D*LEKRDILIF*RVIMTPKVAKDEILVEGKIYSAENLAQSHPGG
KLFVRAFAGLDASTAFLTYHRRKFPHSRAKNALKEDGEDSNNPEGWDEEYLELCRLVEKVIPRMKSFAPWYYYVKVAIILSMAVS
IEYYMHKNVFYHPLLCGFLGYIFAVIGLNIQHDANHGAISRRPLVNRILGMSQNWIGGSAINWIHQHVVQHHIHTNDIDQDPD
MDGGILIRINAKTPLMKFHIVQHIYFFFLLSFYGFSVVIRSLLNVIVGKHFTPMSSLFKKYRVIEVFSSVFFILRLMVFPIYQAPEIQTV
LSLSLMFIVAGYYLSLFFAISHNFEGVEMNMKNAKSSSILRTQVATSSNVGGEILCFLNGGLNYQIEHHLFPRISHCHYPKIAPVVR
QFCEERNIPYVHFPSVLDNINSAIKHLVFMGGNAEPFPELNTHILASKLQS*SVIIILLFSLDYKSLKSIIPLIHIYHLL*YGSSPPPSX 
>HACA01032487.1_Lepeophtheirus_salmonis_mRNA_for_putative_protein,_similar_to_XP_004994750.1,_con
tig_Lsa.28773_2,_1_forward 
IKTTLYFQSFF*GKLLVLNECLYITQCCFLIMDILIF*RVIMTPKVAKDEILVEGKIYSAENLAQSHPGGKLFVRAFAGLDASTAFLTY
HRRKFPHSRAKNALKEDGEDSNNPEGWDEEYLELCRLVEKVIPRMKSFAPWYYYVKVAIILSMAVSIEYYMHKNVFYHPLLCGFL
GYIFAVIGLNIQHDANHGAISRRPLVNRILGMSQNWIGGSAINWIHQHVVQHHIHTNDIDQDPDMDGGILIRINAKTPLMKFHI
VQHIYFFFLLSFYGFSVVIRSLLNVIVGKHFTPMSSLFKKYRVIEVFSSVFFILRLMVFPIYQAPEIQTVLSLSLMFIVAGYYLSLFFAIS
HNFEGVEMNMKNAKSSSILRTQVATSSNVGGEILCFLNGGLNYQIEHHLFPRISHCHYPKIAPVVRQFCEERNIPYVHFPSVLDNI
NSAIKHLVFMGGNAEPFPELNTHILASKLQS*SVIIILLFSLDYKSLKSIIPLIHIYHLL*YGSSPPPSX 
>HAHV01077442.1_Tisbe_holothuriae,_strain_RUC.THI1,_contig_TRINITY_DN61994_c0_g1_i1,_3_reverse 
KSIGPPFLVPAKTESSTTKNVRKYLKPGDSLEDNSFPNQKSICESVQGGSMCPTPKSKSADKLVEAVGRTGGKENSRVTGHDEDN
FGLKTTWQQTAEVDPEQILIEDKFYDAKGLANFHPGGPLFLKAFAGRDATQAFLSYHRKKFPHQRVEKYLDHQDSSIEYDGNED
FLELCKRVEKVIPRSKSFAPWSYYLKAIFIWGTAIWLEARMHQNGNYPWYEAVILGFFWALIGLNIQHDANHGSLSANPVVNRF
WGLGNNWYGHSAISWIHQHVVQHHVHTNDVHLDPDIEGKSPILRLNPYQPLETSYLYQHIYYFLLILAFGYNIIYQAVLTIITYTN
KSIFSSLLKPYILQEHLWNIFFIFRWFLLPLFTSGGDPWVYARIFPMFAVFGSYLSFFFHISHNFQGVEQLEDTSAKHSFLYNQLITSS
NVCGWKLAVLNGGLNYQIEHHLFPRMHHSHYATASPIVREFCREKGYPYHEFKTIAENVRSCIKHLRDYGSNRIPEAAQKLNIAEI
KKEQNEX 
>GHAJ01038079.1_Apocyclops_royi_TRINITY_DN52334_c0_g1_i1_2_[moltype=transcribed_RNA]_2_forward 

Biology Open (2019): doi:10.1242/bio.038331: Supplementary information

B
io

lo
gy

 O
pe

n 
• 

S
up

pl
em

en
ta

ry
 in

fo
rm

at
io

n



NRFGSQTKQILLRS*KKVVSETF*PVSKNNTAQTLNFVYKCTRRKHR*HRNSSFTFILSTI*IFHLTMPSRVPDELIRVEDKLYSAQQ
LAKIHPGGPLFVKAFAGRDSSQAFLSYHRKPFPHNRAKEAFYAVDKSVDYSEKDNQDFLELCELINKVLPKGKSFAPWHYFVKIGI
LTLVTVILEFYIHYTASYKWHLTALLGFLFALIGLNIQHDANHGAISLNPNVNRFLGTFQNWIGGSAISWIHQHVVQHHIHTNDV
RLDPDIALEFYVRLNPTHPLLKFQLFQYFYFFILIAFYGVLKVVLSIEDVLSWKHYTPMS 
>GHAJ01038078.1_Apocyclops_royi_TRINITY_DN52334_c0_g1_i2_1_[moltype=transcribed_RNA]_1_forward 
MKLSLEDVEN*VPQNLSSVTKQIFHLTMPSRVPDELIRVEDKLYSAQQLAKIHPGGPLFVKAFAGRDSSQAFLSYHRKPFPHNRA
KEAFYAVDKSVDYSEKDNQDFLELCELINKVLPKGKSFAPWHYFLKIGILTLVTVILEFYIHYTASYKWHLTALLGFLFALIGLNIQHD
ANHGAISLNPNVNRFLGTFQNWIGGSAISWIHQHVVQHHIHTNDVRLDPDIALEFYVRLNPTHPLLKFQLFQYFYFFILIAFYGVL
KVVLSIEDVLSWKHYTPMS 
>GHAJ01038077.1_Apocyclops_royi_TRINITY_DN52334_c0_g2_i2_1_[moltype=transcribed_RNA]_1_forward 
IIYTPDGRWWISLVNILPMAMVAGYYLSFFFTISHNFRGVHMHEDTRRETNQKNSFLYNQVVSSSNVGGSWLCFLNGGLNYQI
EHHLFPRINHTHYPTIAPHVKKFCDERKIPYVHFTTIDANLRACIKHLMDMGESEMPNSVVMEKAATKMPIVS*AT*CPSTLQH
PTPPDVQSPPPENEKTY**KKKDFLRLHCYVAK*HTIRVQKQTQLPEKNSSMCTYIFNYSEEVAV*KIVHLSCLKSNITF*MDPAH
CHCPKALLFRWGSIEAYFI*ATLF*ELRRQPIAAIGISMTLAGLSAESTILNMTATVWE*RQGSEFCASIKKLCEIMDDVRWKFFIM
ND*SIINYYNQKYVLINYKESSAA*EDSLEFSKKILLRETKSEIFNYF*STSIIS*LLNRIEGY*LKWQVLRS*LQFSF*N*FFLLCLISTIY
CSNPMQCKTIKCFFYCVFIRVLGIRNMERLKVQPWYDRRVR*SSTIVPNNFVPRIWSSILLYFAAVLSYHTGKKGPP 
>GHAJ01039406.1_Apocyclops_royi_TRINITY_DN55045_c0_g3_i1_3_[moltype=transcribed_RNA]_3_forward 
IIILGAAFSLEFYIHFTGSYIWYLTAVLGFVFALIGLNIQHDANHGAISRRAWVNRLFGKSQNWIGGSTVSWIHQHVVQHHVHTN
DLELDPDIAIEFYIRLNPRHPLLKFHVFQYIYFFLIAALFGLQKIMTSLGDVLSWHHYTPIANELRKYAWEEWIFTVVYIIRWVVLPFF
MVAPGQAVNYVFSWVVMNMVMGYYLSFFFTISHNFEG 
>GHAJ01039408.1_Apocyclops_royi_TRINITY_DN55045_c0_g3_i2_1_[moltype=transcribed_RNA]_1_forward 
YTTKDNDDFLDLCSRVEKILPRSKAFAPWHYYLKAIIILGAAFSLEFYIHYTGSYIWYLTAVLGFVFALIGLNIQHDANHGAISRRAW
VNRLFGKSQNWIGGSTVSWIHQHVVQHHVHTNDLELDPDIAIEFYVRLNPRHPLLKFHVFQYIYFFLIAALFGLQKIMTSLGDVL
SWHHFTPIANELRKYAWEEWIFTVVYIIRWVVLPVFMVSPGQAVNYVFSWVVMNMVMGYYLSFFFTISHNFEGVEX 
>GHAJ01039407.1_Apocyclops_royi_TRINITY_DN55045_c0_g5_i1_3__[moltype=transcribed_RNA]_3_forward 
HLFPRINHTHYYYIAPVVRQFCEERKIPYTHFESVPQNVRALVQHLAEMGSNKNFNIEGFVNPSEKVSAKMHIVS*TPKILWFVEL
*NRQKASFDVATKTESITRYNFRISIPCIEMKISPC*QIKCILLF*QSSNINAEIYVF*SITHFFYINV*LT*TY*RDAVNDLILIIKS*LGT
ILK*EIVLRSSKKLRRYSYFTHFSKNFSPSLKVVLAA 
>NA_Apocyclops_royi_NODE_1_length_2498_cov_171.314227_g0_i0_complete_gene_3_reverse 
ETF*PVSKNNTAQTLNFVYKCTRRKHR*HRNSSFTFILSTI*IFHLTMPSRVPDELIRVEDKLYSAQQLAKIHPGGPLFVKAFAGRD
SSQAFLSYHRKPFPHNRAKEAFYAVDKSVDYSEKDNQDFLELCELINKVLPKGKSFAPWHYFLKIGILTLVTVILEFYIHYTASYKW
HLTALLGFLFALIGLNIQHDANHGAISLNPNVNRFLGTFQNWIGGSAISWIHQHVVQHHIHTNDVRLDPDIALEFYVRLNPTHPL
LKFQLFQYFYFFILIAFYGVLKVVLSIEDVLSWKHYTPMSRLLKSYQSFEVLGSAVFMLRWIALPIIYTPDGRWWISLVNILPMAMV
AGYYLSFFFTISHNFRGVHMHEDTRRETNQKNSFLYNQVVSSSNVGGSWLCFLNGGLNYQIEHHLFPRINHTHYPTIAPHVKKF
CDERKIPYVHFTTIDANLRACIKHLMDMGESEMPNSVVMEKAATKMPIVS*AT*CPSTLQHPTPPDVQSPPPENEKTY**KKKD
FLRLHCYVAK*HTIRVQKQTQLPEKNSSMCTYIFNYSEEVAF*KIVHLSCLKSNITF*MDPAHCHCPNALLFRWCSIEAYFI*ATLF*
ELRRQPIAAIGISMTLAGLSAESTILNMTATVWE*RQGSEFCASLKKLCEIMDDVRWKFFIMND*SIINYYNQKYVLINYKESSAA
*EDSLEFSKKILLRETKSEIFNYF*STSIIS*LLNRIEGY*LKWQVLRS*LQFSF*N*FFLLCLISTIYCSNPMQCKTIKCFFYCVFIRVLGI
RNMERLKVQPWYDRRVR*SSTIVPNNFVPRIWSSILLYFAAVLSYHTGKKGP 
>NA_Apocyclops_royi_NODE_1_length_1925_cov_185.031857_g0_i0_complete_gene_1_reverse 
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FLLQMIELFVFFKVF*TVLADRAIFALPLSEKICLPQSSKSENQNNSFLGVQGFRIRKDCINMSEVPEGQIRIEDKVYSAEKLSKLHP
GGPVFIKAFSGRDASQAFLSYHRRNFPHGSKPAKESFLLQDKSIKYTTKDNDDFLDLCSRVEKILPRSKAFAPWHYYLKAIIILGAAF
SLEFYIHFTGSYIWYLTAVLGFVFALIGLNIQHDANHGAISRRAWVNRLFGKSQNWIGGSTVSWIHQHVVQHHVHTNDLELDP
DIAIEFYIRLNPRHPLLKFHVFQYIYFFLIAALFGLQKIMTSLGDVLSWHHYTPIANELRKYAWEEWIFTVVYIIRWVVLPFFMVAP
GQAVNYVFSWVVMNMVMGYYLSFFFTISHNFEGVEKHEDTRRPVNAHKSFLYNQVAASSNVAGFWLAILNGGLNYQIEHHL
FPRINHTHYYYIAPVVRQFCEERKIPYTHFESVPQNVRALVQHLAEMGSNKNFNIEGFVNPSEKVSAKMHIVS*TPKILWFVEL*
NRQKASFDVATKTESITRYKFRISIPCIEMKISPC*QIKCILLF*QSSNINAEIYVF*SITHFFYINV*LT*TY*RDAVNDLILIIKS*LGTIL
K*EIVLRSSKKLRRYSYFTHFSKNFSPSLKVVLAA 
>NA_Apocyclops_royi_NODE_2_length_1925_cov_171.963823_g0_i1_complete_gene_1_reverse 
FLLQMIELFVFFKVF*TVLADRAIFALPLSEKICLPQSSKSENQNNSFLGVQGFRIRKDCINMSEVPEGQIRIEDKVYSAEKLSKLHP
GGPVFIKAFSGRDASQAFLSYHRRNFPHGSKPAKESFLLQDKSIKYTTKDNDDFLDLCSRVEKILPRSKAFAPWHYYLKAIIILGAAF
SLEFYIHYTGSYIWYLTAVLGFVFALIGLNIQHDANHGAISRRAWVNRLFGKSQNWIGGSTVSWIHQHVVQHHVHTNDLELDP
DIAIEFYVRLNPRHPLLKFHVFQYIYFFLIAALFGLQKIMTSLGDVLSWHHFTPIANELRKYAWEEWIFTVVYIIRWVVLPVFMVSP
GQAVNYVFSWVVMNMVMGYYLSFFFTISHNFEGVEKHEDTRRPVNAHKSFLYNQVAASSNVAGFWLAILNGGLNYQIEHHL
FPRINHTHYYYIAPVVRQFCEERKIPYTHFESVPQNVRALVQHLAEMGSNKNFNIEGFVNPSEKVSAKMHIVS*TPKILWFVEL*
NRQKASFDVATKTESITRYKFRISIPCIEMKISPC*QIKCILLF*QSSNINAEIYVF*SITHFFYINV*LT*TY*RDAVNDLILIIKS*LGTIL
K*EIVLRSSKKLRRYSYFTHFSKNFSPSLKVVLAA 
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