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SUPPLEMENTARY FIGURES

exon 19 corresponding sequence

A [ D. rerio (CLOCK) s08 L@F MDAMQHL K L EQ! RMI EANITQR] L 1Q LQRVQGQGLAQ - 558
X. laevis (CLOCK) 505 F@AFIFAQF GAMKHL K L EQ] RITEENIQR L 1Q LQMVHGQG I Q - 555

Vertebrates | H. sapiens (CLOCK) 514 FRF SAQLGAMQHL K L EQ! RMI EANITHR] L IQ LQMVHGQGLQ - 564
M. musculus (CLOCK isoform 1) 514 FAF SAQLGAMQHL K L EQ] RMI EANIHR L 1Q LQMVHGQGLQ - s64

L G. gallus (cLock) 513 - AF SAQLGAMQHLK! LEQ] RMILEANIHR L rQ LQI'VHGQGLA - s62

[ E superba (CLK) 129 -PQLILS PE.R.L-L RL.AIL.QM I MR_L.TVN-L VMAQ.GM.KN 174

Crustaceans | p ,jex e ¢o5 - PN IMTAGIR.F HERER 1 ELHKS | LA= lVETlL LLAQYGAWGP 740
| E. pulchra (cks) o0 -@sLEMTMEQQQLEDEL B KHSs RHIL L LRKVNEAL FMAQMGVINL Qess

[ A. pernyi (cLk) 510--Pl--1VSPDRQAQLQALAR| LQQM/I VR L VK LLLARLGILI-556

D. plexippus (CLK) s00P 1PV - - IVAQDQAQLQLART QM| VR L VK LLFARLGIL@ - ss57

Insects A. mellifera (CLK) 535-.NIVMTPA N@ | LAR| QL IMH L V'S LLK--¥GILS -s83

D. melanogaster (CLK isoormA) 653 PDTVVMTP TRSQL LAR) KLILQ! LRIVS - 703

A. gambiae (CLK) 716 -GGVV.L TP S@NQV LQR! HLIILQ LRRVQEQL LMARNGLLPS 766

| T castaneum (CLKisoform X1) 459 - DNVML TPAQT@MQ | DLAR| A I1GQ! AlL V'S LLMARLGLLP - 508
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Fig. S1. EsCLOCK. (A) Multiple alignment of the CLOCK sequences corresponding to the mCLOCK’s exon 19. (B) Phylogenetic relationships of
the CLOCK protein family. ESCLK clusters with other crustaceans orthologues. The D. melanogaster's bHLH-PAS protein TANGO isoform A
has been used as outgroup. Bootstrap confidence values based on 1,000 replicates are shown at nodes. Scale bar indicates amino acid
substitutions per site. The most relevant orthologues are indicated in bold.

BCTR

D. rerio (ARNT-ike) se5 - -M-EEPGS sSSP sNBEAAMAV IMSLLEABAGLGGPVBFSDLPWPL - o6
X. laevis BmAL1) s85 - -TETEHGSSSPS AAMAV IMSLLEADAGLGGPVDFSDLPWPL - 627
Vertebrates | . gallus (ARNT-like 1) 591 - - | DNDQGSSSPS AAMAV IMSLLEADAGLGGPVDFSDLPWPL - 633
H. sapiens (BMAL1b) 584 - - | DNDQGSSSPS AAMAV IMSLL EADAGLGGPVDFSDLPWPL - 626
M. musculus BMAL1b) 584 - - | DNDQGSSSPS AAMAV IMSLLEADAGLGGPVDFSDLPWPL - 62
E. superba (cvciemaL) 62 - - - -AGDGGGASDSDEAAMAV IMSL LEABAGLGGPVBFSHLPWPLP s
P. leniusculus vAL1a) 62 - - - - DLETDGM s DSPEAAMAV IMSIL LEADAGLGGPVBFSHLPWPLP 6o
Crustaceans | E. pulchra ARNT-ike 1) 605 - - - -DVES EV.S DSDEAAMAV IMSLLEADAGLGEPVDFSHLPWPLP 66
T. californicus (cvc) 648 SSSEMDRGPKEGG AAMAV IMSLLEADAGLGGPVDF L PWPL P 693
D. pulex cyc) 58QSSSRENSSPGDG AAMAVVMSLLEADAGLGGPVDF L PWPLP 1003
C. finmarchicus cvo) o2 - -SPPSSSASSEGNDDAAMAV IMSL L EADAGL GGPVDF SGL PWPL P ess

D. melanogaster cYC) =~ = = = = = = = = = = s - - e - e - e e e e e - m - m - - - - - -
B. mori ©YGiike factorb) 65sLPSPPLPPL VM DGIG AAMAV | MIL LEADAGLGGP I NFIgL PWPL P 700
D. plexippus (cyc) 604 PVSPPLPPLGLDGNGEAAMAV IMSLLEADAGLGGPVNII L PWPL P 649
A. pernyi cyc/BMAL) 544 PVSPPLPSLG | DG.G AAMAV IM.LL A AGLGGQVNF.GL PWPL P ss9
Insects | A. gambiae cvo) 57 HDVSQTQASSIDG AAMAV IMSLLEADAGLGGPVDFSGLPWPL P s
T. castaneum (cyc) 632 - -ESPSNEPVSEG AAMAV IMSLLEADAGLGGPV FIgL PWPL P 675
A. mellifera (ARNT-ikeisoformx1) 883 - - ESP NPV - PSDG AAMAV IMSLLEADAGLGGPVDF L PWPLP 925
T. domestica (cvc) 601 - -ESPNQNVSNDG AAMAV IMSLLEADAGLGGPV FIgL PWPL P 644
G. bimaculatus (cyc) s56 - -DSPHPSAFNDG AAMAV IMSLLEADAGLGGPVDF L PWPL P seg

Fig. S2. EsCYCLE/BMAL. Multiple alignment of the CYC/BMAL sequences corresponding to the mBMAL1’s BCTR domain.
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M. musculus (CRY1) 31 VY ILDPW4o 64ANLRKLN70 145QPPLTYKR 152 311GNP | CVQ | PWDKNPEAL AKWAEGR 334 376 EGMKVF EEL L 385 402 CSSF PVGa17
H. sapiens (CRY1) 3 VY ILDPW40 6sANLRKLN70 145QPPLTYKR 152 311GNP I CVQ | PWDKNPEAL AKWAEG R334 376 EGMKVF EEL L 385 402CSSFFQQF FHCY CPVGa17
Vertebrates| G. gallus (crY1) 3aVY I LDPW40 64ANLRKLN70 14sQPPLTYKR 152 311GNP ICVQ | PWDKNPEALAKWAEGR 334 376 EGMKVFEEL L 385 402CSSFFQQFFHCY CP VG417
D. rerio (CRY1A) 34 VY ILDPW40 6sASLRKLN70 145QSPLTYKR 152 311GNP I CVQ | PWDKNPEAL AKWAEGR 334 376 EGMKVF EEL L 385 402CSSFFQQF FHCY CPVSa17
X. laevis (CRY1) 3 VY ILDPW4o 6ANLRKLN70 14sQPPLTYKR 152 311GNP | CVQ | PWDRNPEAL AKWAEGR 334 376 EGMKVF EEL L 385 402CSSFFQQF FHCY CPVGa17
E. superba (CRY2) 3 |F 11 DPW4s 6sTTLRKLN74 140KLPLTYKT 156 3:4GNP 1 CVQ | PWDKNAEAL AKWAHG R 337 579 EGMKVF DEL L 385 40s CSSF FQQF FHCY CPVRa20
Crustaceans| E. pulchra (cRv2) 46 |FILDPWs2 76RSLRTFNg2 157 KPPLTYKS 164 32GNP | CVQ | PWDKNPEAL AKWANGQ 345 387 EGMKVF DEPL 396 413 CSSFFQQF FHCY CPVRazs
T. saltator (CRv2) 52 1Y ILDPWss 112NSLRNLN11s 193 KPPLTYKT 200 358GNP | CVQ | PWDKNPEAL AKWAHGQ 381 423 EGMKVFDEL L432 449 CSSFFQQFFHCY CPVRuse
D. pulex (cRv2) 42 |FILDPW4s 72QNLRKLN7s 153KAPLTYRQ 160 38GNP I CVQ | PWDSNAEAL AKWANGQ341 383 EGMKVF EEL L 392 409 CSSF FHQF FHCY CPVRa24
D. plexippus (CRv2) 6 VF | IDPWss s0KNLRKLNs 171KAPLTYHQ77 3%GNP | CVQ | PWEKNQEAL KKWANGQ 359 401 EGMKVF DEL L410 427 CSSFFQQF FHCY CPVRas2
Insects | A- mellifera (cry) 52 VFVLDPWss 82CSLRKLNes 163KPPLTYHQeo 28GNP I CVQIPWDKNVEALAKWANGQ 351 303 EGMKVF DEL L4oz 419CSSFFQQFFHCY CPVRa3
B. mori (cRv2) 64 VF | IDPW70 9sKSLKKLN100 17sKAPLTYHQs1 30GNP I CVQ | PWEKNQDAL AKWANGQ 363 40s EGMKVF DEL La14 431 CSSFFQQFFHCY CPVRass
T. castaneum (CRY) 43 VFVLDPWs: 78RSLRKLNes 159RAPLTYHQes 32¢GNP I CVQ | PWDKNAEAL AKWANGQ 47 35 EGMKVF EEL L3gs 415 CSSFFQQFFHCYCP I Kaao
.. Q22 ..
* 3 * e* & s5ed ed
M. musculus 470MVNHAEASRLN | ERMKQ | YQQL SRY 494
H. sapiens 470MVNHAEASRLN | ERMKQ | YQQL SRY 454
G. gallus 470MVNHAEASRLN | ERMKQ | YQQL SRY 494
D. rerio 470MVHHAEASRLN | ERMKQ | YQQL SCY 494
X. laevis 470MVNHAEASRLN | ERMKQ | YQQL SRY 40¢
E. superba 473MVDHVKQSQANLMRMKQV YQQL SHY 497
E. pulchra 481MVDHSKQSQHN | ERMKQV YQQLTHYs0s
T. saltator 577MVDHGTQSQNN | ERMKQVYQQL AHY 541
D. pulex 7MVNHLEVSQLNI ERMKQVYQRLTQY so1
D. plexippus 495 IVDHTKASE INLER I KQVYAQL AKF 518
A. mellifera 4#7MVNHSKSSR I N1 ERMKQVYQQLNKY st
B. mori 4MVDHTKASQ INIERIKQVYAQLARY 52
T. castaneum 43MVNHAAASRVN IQRMKQVYQQL SNY 507
PER Period_C domain
. e . e eeceiie o o i 3o 0o o ) ee o o o o eee
M. musculus (PER2) 1132 YVLQDP IWLLMANTDDS IMMTYQLPSRDLQAVLKEDQEKLKLLQRSQPRF TEGQRRELREVHPWVHTGGLPTAIDVTGCV - - -y
H. sapiens (PER2) 1254 CVLQDP IWLLMADADSSVMMTYQLPSRNLEAVLKEDREKLKLLQKLQPRFTESQKQELREVHQWMQTGGL PAAIDVAECY - - .Y
Vertebrates| G, gallus (PER2) 1219 YVLQDP IWLLMANTDDTVMMT YQLPSRDLETVLKEDKL KLKQMQKLQPKFTEDQKREL | EVHPWIQQGGLPKTVANSEC - - ---F
D. rerio (PER2) 1322 YVLQDPLWLLMANVDEDVMMS YQLPSRD | QKVLREDREKLRQMQKSQPRF TDEQKREL ADVHPWMRRGGL PKA I D | KACM - - ---G
X. laevis (PER2) 1322 YVLQDPVWLLMANADENVMMS YQ | PKRD | EVVLKEDRERLKSLQK |QPHF TEDQKKELGETHTWMHRGGL PRVTEVTDCV - - Sy
E. superba (PER) 1119 PKLGGPSWLENVDVTPELLYKYQLETKELVDVLRQDMDALKKFR - -QPVCVDDQLSFLYNEMEREGEST -KLHLEEGITS -« -« - - - SSSGEEGP 1208
N. norvegicus (PER) 113 PVLNDPPWLEDVKVTPELLYKYQVETKELVDVLRQDMDMLKRLR - -QP AWVDDQLSSLYNELEL EGSST -DLHLEEGITS - -~ - - - SSEDQAGT 1218
Crustaceans| C: finmarchicus (PER2) 1103 PLLSEPFWNENVKLDDHL | YKYQLEEED | EDVLRKDRAQFLKME - -QPNLVDEQLTELLADLDFDYQG | -DVLFDEDEDSDEETTSADDS - 1189
C. finmarchicus (PER1)10s3 PVL SEPFWNQRVKMTSDL | FNYQMETQHLDDVLLKDQEALADMQ - -QPE | VDDQLKELFTELEDGVELE -EFLVDFECPPTDDD - TETSENE - - - 1170
D. pulex (PER) 1 TCKRIPPWMEAVSVSNEL VYQYQ | PGRNSTDVLEADRERLRLLQ - -QPVMLNHQLMQLYTEMEAEQRNG I DLALDDSENS IS 1180
T. californicus (PER) 1210 PVLQDPFWLQNVEVKSERFFNYQVNTRKLADVLDEDRKHLQRMY - -QPSLVTEQLYQLYEELAECGEKP -RSLLDESSSSLNINSSSSSESE -N- 1209
E. pulchra (PER) 1155 PVLCEPPWIEDVKVTPELLFRYQLKTSELVDVLRADMDLLKNTK - -QVKKMNMYWKACWI YK = = = = = = === s e mmmme e mmmmemmmme e e e 1214
D.plex:‘ppusuaen) 1024 QKKVDPSWVEEVCVTSEL | YKYQ | RTKSLEEVLSEDKKKLETLE - -QPLLVSQQLGQLYLDLQLQGVAA-RLTLEEGITS -~~~ -§8S--- -~~~ 1103
Insects | A- mellifera (PER) 92 - RRKEPPWLEGVHVTPEL | YEYQ I HPKTLNEVLQADMNALKNFN- -QPLLVNDQLGQLYLDLEVEGFET -KLVLEDGITS - - SGSDSGSSN - 1077
B. germanica (PER) 1061 - VLKEPPWMEDVHVTPDLVYRYQMKDQTLKDVLQADLQALEK | H--QPFLVNDQLSQLYLDMELEGLST -KLKLEEGITS - - SSGSSGEELT 1147
T. castaneum (PER) s | RKRDPPWLEAVT ITPE| | YKYQMTVKSLDD | LEADLHTLKK D - -QPMLVNDQLNQLY | EMELEGLST -KLTLEEGITS - - SS-----an- 1076
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M. musculus (Crv2)
H. sapiens (Cry2)

G. gallus (CRY2)

D. rerio (CRY3)

X. laevis (CRY2b)

oxow * T o x *wx *

5 ee” . ee*i’e XTI M)
163KPPLTYKRFQA17321sSELGFPTE221331PIC1Q I PWDRNPEAL AKWAEGKT353 33sRGDLWVSWESGVRVF DE 401
164aKPPLTYKRFQA174 216 ELGFPTE22332P | C1Q | PWDRNPEAL AKWAEGKT 354 336RGDLWV SWE SGVRVF DE 402
154KPPLTYKRFQA 164 2ELGFPTD212322P 1 C1Q | PWDKNPEAL AKWAEGK T 344 376RGDLWI SWESGVRVF DE 322
145QSPLTYKRFQT 155 1s7ELGFDTE203315P | CIR I PWDRNAEAL AKWAEAKT337 359 RGDLWI SWEEGMKV F EE 185
149SPPLTYKRFQA159 201ELGFHSE207317P I CVQ | PWDKNPKAL AKWTEGKT 339 371RGDLWNSWECGVKVF DE 387

.. serine loo
o

B

Vertebrates|

* T
] 1

58 WFAASSSVG I NReg
59 WFAASSSVGINR7o
49 WFAASSAVG I NRe&o
40 WFAGASNLGVNR 51
4t WFAASSSGGVNRss
149KLPLTYKTFQN159 201ELGFETE207316P | CVQ | PWDKNAEAL AKWAHGRT 338 370RGDLWV SWEEGMKV F DE 385

E. superba (CRY2) 24 WFAGSSNVG | NKss

Crustaceans 157TKPPLTYKSFQN167 200DLGFDTD21522¢ P 1 CVQ | PWDKNPEAL AKWANGQT 346 37sRGDLWV SWEEGMKVF DE 304
193KPPLTYKTFQN203 24sHLGFETE251360P | CVQ | PWDKNPEAL AKWAHGQT 382 414 RGNLWV SWEEGMK VF DE 430
153KAPLTYRQFQN163 20sELGFDTD211 320P | CVQ | PWDSNAEAL AKWANGQT 342 374 RGDLWI SWEEGMKVF EE 3%

s2 WFAGSSNVGVNRs3
8 WFAGSSNVGVNKgg
48 WFAGSSNVD I NKs9

E. pulchra (cry2)
T. saltator (CRy2)
D. pulex (cry2)

17 KAPLTYHQFQA 181 23ELGFDTE220 338 P | CVQ | PWEKNQE AL KKWANGQT 360 302RGDLW | SWEEGMKVF DE 408
163KPPLTYHQFQT 173 21sELGF DTE221 330P | CVQ | PWDKNVEAL AKWANGQT 352 33 RGDLW | SWEEGMKV F DE 400

66 WFASSSNVG I NK77
58 WFAGSTNIG I NKes

D. plexippus (CRY2)
A. mellifera (Cry)

Insects B. mori (CRY2) 70 WFASSSNVG INKst 175KAPLTYHQFQA185227ELGFETE?23332P 1 CVQ | PWEKNQDAL AKWANGQT 364 336 RGDLW I SWEEGMKVF DE ¢12
T. castaneum (CRY) 54 WFAGSSNVG INKes 159RAPLTYHQFLA 169 21ELGFDTE217326P 1 CVQ | PWDKNAEAL AKWANGQT 348 330RGDLWL SWEEGMKVF EE 3%
. Q22
Feogr ggrraran Yeo*ed !  *ee*s desbed *
M. musculus 420 CSAFFQQF FHCY CPVGess 42 VDYPRP I VNHAET SRLN I ERMKQ | YQQL 509
H. sapiens 421CSAFFQQFFHCYCPVG43643VDYPRP IVNHAETSRLNI ERMKQ | YQQL s10
G. gallus 411 CSAFFQQFFHCY CPVG426473VDYPKPMVNHAETSRLN | ERMKQ | YQQL 500
D. rerio 404 CSSFFQQFFHCY CPVGei9466 VDYPKPMVNHAEASRLN | ERMRQ | YQQL 403
X. laevis 406 CSAFFQQFFHCY CPVG421468 | DYPKP I VNHAEASRMN | ERMKQT YQQL 405
E. superba 405 CSSFFQQF FHCY CPVRé20467 RDY PMPMVDHVKQSQANLMRMKQV YQQL 404
E. pulchra 43CSSFFQQFFHCY CPVR426475 | DYPMPMVDHSKQSQHN | ERMKQVYQQL 502
T. saltator 449 CSSFFQQFFHCY CPVRusi 51QHYPLPMVDHGTQSQNN | ERMKQV YQQL 53
D. pulex 409 CSSFFHQFFHCY CPVR42¢471 KDY PLPMVNHLEVSQLN I ERMKQV YQRL 498
D. plexippus 427 CSSFFQQFFHCY CPVR442459KDYPMP | VDHTKASE INLER | KQVYAQL 516
A. mellifera 419 CSSFFQQFFHCY CPVR434481 KDYSLPMVNHSKSSR | N1 ERMKQV YQQL 508
B. mori 431 CSSFFQQFFHCY CPVR46493 RDYPMPMVDHTKASQ | N1ER | KQVYAQL 520
T. castaneum 415 CSSFFQQFFHCY CP 1 K430477KDYSLPMVNHAAASRYVNIQRMKQV YQQL 504
PER Period_C domain
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M. mllSCll’llS(PERZ) 1133 VLQDP IWLLMANTDDS IMMT YQLPSRDLQAVLKEDQEKLKL LQRSQPRFTEGQRRELREVHPWVHTGGLPTAIDVTGCV - - - 1214
H. sapiens (PER2) 1255 VLQDP IWLLMADADSSVMMT YQLPSRNLEAVLKEDREKLKL LQKLQPRF TESQKQELREVHQWMQTGGLPAA I DVAECV - - - 1212
Vertebrates| G. gallus (PER2) 1220 VLQDP IWLLMANTDDTVMMT YQLPSRDLE TVLKEDKL KLKQMQKLQPKFTEDQKREL | EVHPWIQQGGLPKTVANSEC | - - - 1301
D. rerio (PER2) 1323 VLQDPLWLLMANVDEDVMMS YQLPSRD | QKVLREDREKLRQMQKSQPRF TDEQKRELADVHPWMRRGGL PKA I DI KACM- - - 1355
X. laevis (PER2) 1323 VLQDPVWLLMANADENVMMS YQ | PKRD | EVVLKEDRERLKSLQK | QPHF TEDQKKELGETHTWMHRGGLPRVTEVTDCV - - - 1404
E. superba (PER) 1120 KLGGPSWLENVDVTPELLYKYQLETKELVDVLRQDMDALKKFR- -QPVCVDDQL SFLYNEMEREGEST -KLHLEEG ITS -~ - - - - - SSSGEEGP 1203
N. norvegicus (PER) 1135 VLNDPPWLEDVKVTPELLYKYQMETKELVDVLRQDMDMLKRLR - -QPAWVDDQLSSLYNELELEGSST -DLHLEEGITS - - SSEDQAGT 1218
Crustaceans| G- finmarchicus (PER2) 10s LL SEPFWNENVKLDDHL | YKYQLEEED | EDVLRKDRAQF LKME - -QPNLVDEQLTELLADLDFDYQG | - DVL FDEDEDSDEETTSADDS - - - - -
C. finmarchicus (PER1)10s4 VL SEPFWNQRVKMT SDL | FNYQMETQHLDDVLLKDQEALADMQ - -QPE | VDDQLKELFTELEDGVELE -EFL VDFECPPTDDD - TETSENE -
D. pulex (PER) 112 CKR1 PPWMEAVSVSNELVYQYQ | PGRNSTDVLEADRERLRLLQ - -QPVMLNHQLMQLYTEMEAEQRNG | DLAL DDSENS IS -
T. califomicus (PER) 1211 VLQDPFWLQNVEVKSERF FNYQMNTRKLADVLDEDRKHLQRMY - -QPSLVTEQLYQLYEELAECGEKP-RSLLDESSSSLNINSSSSSESE -N- 1269
E. pulchra (PER) 1156 VLCEPPWIEDVKVTPELLFRYQLKTSELVDVLRQDMDLLKNTK - ~QVKKMNMYWKACWI YK = = = = = = =« = = e e e e eee e eemee e me 1214
D.plexi PUS (PER) 1025s KKVDPSWVEEVCVTSEL | YKYQ I RTKSLEEVLSEDKKKLETLE - -QPLLVSQQLGQLYLDLQLQGVAA-RLTLEEGITS- 8§88------- 1103
Insects | A- mellitera (PER) 93 RRKEPPWLEGVHVTPEL | YEYQ | HPKTLNEVLQADMNALKNFN- -QPLLVNDQLGQLYLDLEVEGFET -KLVLEDGITS - SGSDSGSSN- 1077
B. germanica(PER) 1062 VLKEPPWMEDVHVTPDLVYRYQMKDQTLKDVLQADLQALEK IH- -QPFLVNDQLSQLYLDMELEGLST-KLKLEEGITS - SSGSSGEELT 1147
T. castaneum (PER)  sss RKRDPPWLEAVT ITPE | | YKYQMTVKSLDD | LEADLHTLKK ID--QPMLVNDQLNQLY | EMELEGLST-KLTLEEGITS - SS-----n-- 1076

Fig. S3. Multiple sequence alignment of domains responsible for the PER/CRYs interaction in mouse according to the mPER2:mCRY1 (A) and
mPER2:mCRY2 (B) models, respectively. (A) mPER2:mCRY1 interaction model (7): 29/29 residues involved in low energy interactions, 3/3
residues involved in salt bridges, and 2/2 residues involved in zinc finger are conserved in EsCRY2; 15/28 residues involved in low energy
interactions, 3/3 residues involved in salt bridges, and 0/2 residues involved in zinc finger are conserved in ESPER. (B) mPER2:mCRY2
interaction model (8): 32/36 residues involved in low energy interactions, 2/3 residues involved in salt bridges, and 2/2 residues involved in zinc
finger are conserved in EsCRY2; 18/34 residues involved in low energy interactions, 3/3 residues involved in salt bridges, and 0/2 residues
involved in zinc finger are conserved in ESPER. Coloured residues represent the conserved amino acids (identity in bold font style) involved in
low energy interactions (blue), salt bridges (red), and zinc fingers (yellow). * = the residue is conserved among all the sequences aligned; a = a-
helix position in mCRY sequence.
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Fig. S4. ESTIMELESS1. (A) Multiple sequence alignment of serine-rich domain, putative EsCRY1 binding site (CTT motif), and the conserved
region of the C-terminal cytoplasmic localization domain (CLD core). (B) Phylogenetic relationships of the TIMELESS protein family that confirm
the annotations of EsTIM1 and EsTIM2 as a TIMELESS and TIMEOUT proteins, respectively. The N. crassa timeless domain-containing protein
TGO1 has been used as outgroup. Bootstrap confidence values based on 1,000 replicates are shown at nodes. Scale bar indicates amino acid
substitutions per site. The most relevant orthologues are indicated in bold



A >Euphausia superba PER (647-691 aa)
SGASGSGNMKSQASAOFSSCSGSGDTSDNNRNKNPNSVTSNSPGS

>Eurydice pulchra PER (657-680 aa)
SQSAS8ASAS0 TAS0SGSCEGSG

>Nephrops norvegicus PER (639-683 aa)

Crustaceans GSGNH_TLS'T*JSGSGSGDNCDHTRKSESTGNGSGSG

>Calanus finmarchicus PER1 (679-750 aa)
SGDGERSANDSGSGEQGQTVSGSGEGNGNNSSTLQIGLSAGQNQQGGDDGMLSQDGTGSGSGSRLGSGSRGS

>Calanus finmarchicus PER?2 (652-733 aa)
GSGSGHVEDGGRSAGGSGHGSGEQHGSGTGQTVSGSGEDNAKNSSSLQIGLSAGHIQPGGEECMLSQDGCTSGSGSRLGSGS

>Drosophila melanogaster PERA (666-756 aa)
GSGGSGSSGNFTTASNIHMSSVTNTSIAGTGGTGTGTGTGTGTGTGTCTGTCTGTEGTCTGTGTGTEGTGTGTEGNGTNSGTGTGTASSSKGGS
>Anopheles gambiae PER (841-886 aa)
SGGGGSGGSAGNFSSESNAQMDSTTNTTSNTGGTGGTGTSSGGGGS
>Ceratitis capitata PER (611-646 aa)

| " GSGGSGSSGNFTSGSHIHMSSITNTSNAGTGTSSGS

NSECIS | > Apis mellifera PER (597-613 aa)

GSGASGSGSAENLSSGS

>Gryllus bimaculatus PER (648-681 aa)
GSGSGSGGSSGSAGMPGSAASRGDTSATNTSHGS

>Blattella germanica PER (638-668 aa)
GSGSGSGSGHSSGSGGNGESGCSATNISQGS

100 Ceratitis capitata PER
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TO(J‘:Aedes aegypti PER
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Fig. 85. ESPERIOD. (A) Visual comparison between T/G (blue), S/G (yellow), and S/Q (green) repeats found in relevant crustaceans and
insects. (B) Phylogenetic relationships of the PERIOD protein family. ESPER clusters with other crustaceans orthologues. The H. sapiens’s
bHLH-PAS protein ARNT has been used as outgroup. Bootstrap confidence values based on 1,000 replicates are shown at nodes. Scale bar
indicates amino acid substitutions per site. The most relevant orthologues are indicated in bold

CTT

E. superba 42N | Bk NAB KENRRMMaBT s AKEE - - - MATPEV CPENNVETRTFEREPBacaQHNVC - - - - - 533

Crustaceans D. nigrofasciatus 487 DHQ E RS D NREM- - -NPPP RP EK P CSEHSSQ- - - - 53
D. magna 476 1V | HEEVL TRNQ TWMK RK K---EIP QPSSNSEVYK PDDSLPF------- 526

D. pulex 47sMV/VHE EVL PRNL EWMK QKEK - - -ETP QPSSNSEVYK PBDDSLPF------- 525

D. melanogaster 495 DLS ML KS NSL I - --TPPP RPSNEEEVRQFFWLABVVYV - - - - - - - - - 542

A. gambiae 42MV.DL A AHEMASLREKLVDGGSTPPHCRPSD I E AATEA- - - - - - 545

Insects | D. plexippus 481 MVDHT RANMQ RLLE - - -KAPPHCCPSSED SQPELTTT - - - 53

A. pernyi 481 NH 1 RN K 1EQ- - -KAPP CP EEEIRQEMWVIE - - - - - - - - - - - - 525

B. mori 1 MVINH | RNAME MEKN - - - HAKQRGRPLASSN - SGRRWNSPLDYQQTEREK I Y s

Fig. S6. EsCRY1. Multiple sequence alignment of CRY1’s putative EsTIM1/EsCRY1 binding site (CTT motif) inside the CCE domain.
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Fig. S7. Schematic representation of the constructs used in the Fig. 3D’s experiment.
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Fig. S8. Full-length western blot images. (A) Co-immunoprecipitation of EsCLK-V5 and MYC-EsCYC/BMAL co-expressed in HEK293 cells;
experiment 1 aV5+aMyc, (B) experiment 2 aV5, and (C) experiment 2 aMyc (digital imaging). (D) Western blot of EsCRY1 protein after a 8
hours light pulse in Drosophila cells (film exposure) and Ponceau S staining used for total protein normalization (digital imaging). Dashed line
rectangles mark bands displayed in the main text figures.



SUPPLEMENTARY TABLES

Contig resulted from Trsnscrlpt reconstrulctlon Deduced protein tblastx search
krill database mining y molecular cloning information statistics
approach Sequence
Accession Length GenBapk Length Protein Protein status
number (1) accession (1) length type Score E-value
number (aa)

CLOCK ESS034514 1659 KY888674 4652 1329 F 650 0 Confirmed
CYCLE/BMAL ESS133965 303 KY922996 2767 664 F 911 0 Confirmed
PERIOD ESS133963 2339 KY922997 4127 1261 F 1117 0 Confirmed
TIMELESS 1 ESS040526 4047 KY922998 5300 1311 F 1094 0 Confirmed
CRYPTOCHROME 1 ESS023688 1819 KY922999 1844 533 F 662 0 Confirmed
DOUBLETIME ESS096455 1694 KY923000 3342 345 F 667 0 Validated
SHAGGY ESS074789 1350 KY923001 1966 415 F 666 0 Validated
VRILLE ESS123359 1509 KY923002 2224 488 F 233 5e-69 Validated
SLIMB ESS133964 1350 KY923003 1457 449 Cc 764 0 Validated
CASEIN KINASE 2a ESS071625 1722 - - 350 F 629 0 Validated
CASEIN KINASE 28 ESS051147 805 - - 244 N 422 3e-148 Validated
PROTEIN .
PHOSPHATASE 1A ESS073680 2139 - - 329 F 663 0 Validated
PROTEIN
PHOSPHATASE 2A ESS023456 3762 - - 634 F 884 0 Validated
wbtB
PDH ESS011558 422 - - 79 F 103 2e-27 Validated
PDH RECEPTOR ESS048520 1035 - - 344 | 359 7e-119 Predicted
CLOCKWORK ORANGE | ESS049812 2084 - - 629 F 226 2e-62 Predicted
EZH 2 ESS108699 1719 - 2684 804 F 984 0 Predicted
HDAC 3 ESS014944 1677 - 4139 488 F 817 0 Predicted
CREB binding protein ESS048098 2180 - 5322 1301 C 1387 0 Predicted
TIMELESS 2 ESS130297 2077 KY923004 4638 1364 F 966 0 Validated
Table S1. Putative Euphausia superba circadian protein-encoding transcripts identified via in silico transcriptome mining.
Protein type: F = full coding sequence; N = amino-terminal partial protein; | = internal protein fragment; C = carboxy-terminal partial protein.

Sequence status: Confirmed = functionally confirmed component; Validated = sequence validated by molecular cloning; Predicted = in silico

predicted sequence.




aa Sequence Description
position
EsCLK
NLS 27-58 RNLSEKKRRDQFNLLINELSVMVA . highly conserved
ANNRKMDKST
EsCYC
NLS 87-93 EKRRRDK . highly conserved
EsPER
NLS 523-532 EPAEKRRRTL »  conserved among crustaceans
704-739 RHNVDQQHKFVQKQRTHKHSKD *  conserved in D. melanogaster, with only
RFKIKNI small effect
NES 744-765 KKATKRPHGLKRPGTIMDRECSAP *+  principal NLS in D. melanogaster, not
KQlYM detected by NLSmapper
502-511 AQNYIVELLA . principal NES in D. melanogaster, the
distribution of the hydrophobic residues,
albeit not the exact consensus
sequence, is conserved in E. superba
CLD 426-476 GRPHRSKPYRFRTFNGSYVTLET . highly conserved
EWLCFVNPWTMKIDSVIGQHRVIK
GPED
EsTIM1
NLS 612-621 GPACKRPHHQ . conserved in E. superba and E. pulchra
643-651 RNVKRTKLL . highly conserved among insects and
crustaceans
EsCRY2
NLS 278-282 RKIKK o conserved in M. musculus, with only
small effect

Table S2. Localization signals identified in the main components of krill circadian clock. Abbreviation: NLS = nuclear localization signal; NES =

nuclear export signal; CLD = cytoplasmic localization domain.




t-test

Figure Experimental comparison adjusted
p-value
. E-Box-Luc E-Box-Luc + EsCyc/Bmal 0.027
Fig. 4B E-Box-Luc + EsClk 0.272
E-Box-Luc + EsCyc/Bmal + EsClk 0.004
E-Box-Luc E-Box-Luc + EsCyc/Bmal 0.008
Fig. 4B E-Box-Luc + EsClk 0.016
E-Box-Luc + EsCyc/Bmal + EsClk 0.011
E-Box-Luc + EsCyc >+ EsClk 1.7E-04
E-Box-Luc + EsCyc + EsCIK"™" " 1.6E-04
E-Box-Luc + EsCyc/Bmal + EsClk E-Box-Luc + EsCyc + EsCIk"™® 1.8E-04
Fig. 4D E-Box-Luc + EsCyc + EsCIk:::‘;: 1.5E-04
E-Box-Luc + EsCyc + EsClk 1.8E-04
E-Box-Luc + EsCyc + EsCIk"*® 0.025
E-Box-Luc + EsCyc + EsCIk'™"""” E-Box-Luc + EsCyc + EsCIK 0.051
E-Box-Luc + EsCyc + EsCIk"™" 0.935
E-Box-Luc + dCyc + EsClk 9.9E-05
Fig. 4E E-Box-Luc + EsCyc/Bmal + EsClk E'gox'::uc " 520)/0/8;30"; JCIk ?gg_gg
-Box-Luc + dCyc + Es .2E-
E-Box-Luc + dCyc + dClk E-Box-Luc + EsCyc/Bmal + dCIK 1.1E-04
E-Box-Luc + mBmal1 + EsClk 9.4E-04
Fig. 4F E-Box-Luc + EsCyc/Bmal + EsClk E-Box-Luc + EsCyc/Bmal + mClock 0.007
E-Box-Luc + mBmal1 + mClock E-Box-Luc + mBmal1 + EsClk 2.0E-04
E-Box-Luc + EsCyc/Bmal + mClock 0.008
Light 0.120
Light E-Box-Luc + EsCyc/Bmal + EsClk + EsCry1 )
E-Box-Luc + EsCyc/Bmal + EsClk Light 0.002
Fig. 5A IIg-Blc:x-Luc + EsCyc/Bmal + EsClk + EsCry2 )
ar
Dark E-Box-Luc + EsCyc/Bmal + EsClk + EsCry1 0.050
E-Box-Luc + EsCyc/Bmal + EsClk Dark 0.4E-04
E-Box-Luc + EsCyc/Bmal + EsCIk + EsCry2 )
. E-Box-Luc + EsCyc/Bmal + EsClk + EsCry1 1
Fig- 5B | E-Box-Luc + EsCyc/Bmal + EsClk E-Box-Luc + EsCyc/Bmal + EsCIk + EsCry2 0.010
Fig. 5C | Dark Light 0.007
E-Box-Luc + EsCyc/Bmal + EsCIk + EsCry2 0.002
E-Box-Luc + EsCyc/Bmal + EsCIk + EsPer 0.062
E-Box-Luc + EsCyc/Bmal + EsCIk + EsTim1 0.184
E-Box-Luc + EsCyc/Bmal + EsClk E-Box-Luc + EsCyc/Bmal + EsClk + EsPer + EsTim1 0.002
E-Box-Luc + EsCyc/Bmal + EsCIk + EsCry2 + EsPer 0.002
E-Box-Luc + EsCyc/Bmal + EsCIk + EsCry2 + EsTim1 0.002
E-Box-Luc + EsCyc/Bmal + EsCIk + EsPer + EsTim1 0.035
E-Box-Luc + EsCyc/Bmal + EsClk + EsCry2 E-Box-Luc + EsCyc/Bmal + EsClk + EsCry2 + EsPer 0.018
Fig. 5D E-Box-Luc + EsCyc/Bmal + EsClk + EsPer + EsTim1 E-Box-Luc + EsCyc/Bmal + EsClk + EsCry2 + EsPer 0.335
E-Box-Luc + EsCyc/Bmal + EsCIk + 1:20 EsCry2 + EsPer 3.8E-04
. E-Box-Luc + EsCyc/Bmal + EsCIk + 1:20 EsCry2 + EsTim1 0.337
E-Box-Luc + EsCyc/Bmal + EsClk +1:20 EsCry2 E-Box-Luc + EsCyc/Bmal + EsClk + 1:20 EsCry2 + EsPer + 6 8E.06
EsTim1 )
E-Box-Luc + EsCyc/Bmal + EsClk + 1:20 EsCry2 + E-Box-Luc + EsCyc/Bmal + EsClk + 1:20 EsCry2 + EsPer + 0.002
EsPer EsTim1 )
E-Box-Luc + EsCyc/Bmal + EsClk + 1:20 EsPer + 1:20 E-Box-Luc + EsCyc/Bmal + EsCIk + 1:20 EsPer + EsTim1 0.421
EsTim1 E-Box-Luc + EsCyc/Bmal + EsCIk + EsPer + 1:20 EsTim1 5.2E-05
E-Box-Luc + EsCyc/Bmal + EsCIk + EsCry2 0.003
Fig. 5E E-Box-Luc + EsCyc/Bmal + EsClk E-Box-Luc + EsCyc/Bmal + EsClk + EsPer 0.442
E-Box-Luc + EsCyc/Bmal + EsCIk + EsPer + EsTim1 0.015
Fig. 5F 1gG control A-V5 0.002

Table S3. Student’s t-test Bonferroni-corrected p-values for all the experimental comparisons discussed.
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CLOCK CYCLE PERIOD TIME TIME Vertebrate Drosophila Other photolya Outgroup
se

/BMAL LESS ouT like CRY -like CRY CRYs

XP_556301.3 XP_321212.4

Anopheles XP_815720. ABB29887.1 XP_321104.4 - -

XP_001689 XP_00168
gambiae 1

A 912

o
=]
>
©

XP_001121441.
XP_394233. NP_001011596.1 - XP_006%  Np_001077099.1 - - -

Apis mellifera 5496.1

(ARNT-like 1)

4 2

Bactrocera . a ; R . . AAU14170.1 - -
tryoni

Bomb_us . a ; R . NP_001267051.1 - - -
mpatiens

|

compl71214_c0_
Calanus comp76772 compl60482_c0 seq1 (PER1); comp88114 comp37700_c0_seq
1

H i _cl_seq1 _seq1 comp205215_c0_ _c0_seq1
finmarchicus ot (PERD)

Danaus EHJ67997.  EHJ76705
1 1

. EHJ69324.1 AAR13012.1 EHJ74075.1 ABA62409.1 AAX58599.1 - -
lexippus

JANTSGT. " JANBSIT3 i (25204901 i i

Daphnia magna - - -

Dianemobius

. A - - - - - - BAF45421.1 - -
nigrofasciatus

Eurydice AGV28720. AGV28715.1
pulchra 1 (CLK5) (ARNT-like 1)

AGV28714.1 AGVZBT16.

AGV28717.1 - - -

Gryllus BAMTG759. BAN28450.1 BAG48878.1

BAJ16356.
bimaculatus !

Macrobrachium AAX44045.
rosenbergii !

NP_031741. NP_031797.1
1 BAD26600.1 NP_035196.2 NP_00112 (CRY1);

Mus musculus (cLoCK (BMAL1b) (PER2) - 9554.1 NP_034093.1 - - -
isoform 1) (CRY2)

Neurospora XP_958771.1
crassa (TOF1)

Talitrus saltator - - - - - AFV96168.1 - . .

Tigriopus

. . - JW523145 JW535312 JW538330 - - = - -
californicus

NP_001081129.1
(CRY1);

. NP_001083 AAWB0970.1 NP_001081098.1 XP_01810  NP_001082139.1
Xenopus laevis 854.2 (BMAL1) (PER2) - 2910.1 (CRY2a); - - -
AAK94667.1
(CRY2b)

Table S4. Accession numbers for protein sequences included in the phylogenetic analyses. Protein sequences of the molecular clock
components from Drosophila melanogaster, Apis mellifera, Antheraea pernyi, Danaus plexippus, Daphnia pulex, Macrobrachium rosenbergii,
Euridice pulchra, and Tigriopus californicus were used to query the database. Orthologues to E. superba clock components were retrieved from
NCBI databases (https://www.ncbi.nim.nih.gov). For Daphnia pulex, protein sequences were downloaded from FleaBase (http://wfleabase.org).
For Calanus finmarchicus we used the contigs published by Christie et al. (9). Legend: - = not used or not available.



Enzymatic Tag Expressed Primers
Construct Name Vector digestion Tag position proteins (5->3)
F:CAGTGTGGTGGAATTCATGTACGAAGAAGAAAGCATT
pEsClk PAC5.1/V/5-HisA EcoRI; Notl FLAG C-ter ESCLOCK/FLAG | R:TAGACTCGAGCGGCCGCTTACTTGTCGTCATCGTCTTTG
TAGTCCTTCTTGGGTGGTAGCTGTGG
_ ‘ EsCYCLEMis: F:.CAGTGTGGTGGAATTCATGTTCGGTCTGGGGAATTAT
pEsCyc/Bmal pAc5-STABLE2-neo | EcoRI; Notl His C-ter GFP: 160 R:GCGTCCTTCGCGGCCGCCGTGGTGGTGGTGGTGGTGT
’ GGCAGTGGCCATGGCAGATG
F:CAGTGTGGTGGAATTCATGGACGACGAGAGCGACGAC
pdClk PAC5.1/V/5-HisA EcoRI; Notl FLAG C-ter dCLOCK/FLAG R:TAGACTCGAGCGGCCGCTTACTTGTCGTCATCGTCTTTG
TAGTCTTGACTACTGCCTGGGGCTGT
N _ | F:CAGTGTGGTGGAATTCATGGAAGTTCAGGAGTTCTGC
pdCyc pAc5-STABLE2-neo | EcoRI; Notl His C-ter dCYCL'i’e "L'S* GFP: | R:GCGTCCTTCGCGGCCGCCGTGGTGGTGGTGGTGGTGTA
AGAAGACGGAGTTCTTGGC
EsCLOCK™"7] F:CAGTGTGGTGGAATTCATGTACGAAGAAGAAAGCATT
pEsCIk""""” PAC5.1/V/5-HisA EcoRI; Notl FLAG C-ter o AG R:TAGACTCGAGCGGCCGCTTACTTGTCGTCATCGTCTTTG
TAGTCTTGGGGTAGCTGCACGGACAA
1.863 F:CAGTGTGGTGGAATTCATGTACGAAGAAGAAAGCATT
pEsCIk'®*° PAC5.1/V5-HisA EcoRI; Notl FLAG C-ter ESC';(EEGK / R:TAGACTCGAGCGGCCGCTTACTTGTCGTCATCGTCTTTG
TAGTCGCTGACCATTGATCCCATAAG
1.685 F:CAGTGTGGTGGAATTCATGTACGAAGAAGAAAGCATT
pEsCIk'"*® PAC5.1/V/5-HisA EcoRI; Notl FLAG C-ter ESC';(BEGK / R:TAGACTCGAGCGGCCGCTTACTTGTCGTCATCGTCTTTG
TAGTCGTCTCCTCTTGATGGCAGGTG
1500 F:CAGTGTGGTGGAATTCATGTACGAAGAAGAAAGCATT
PESCIK'5® PACS.1/V5-HisA EcoRl; Notl | FLAG C-ter ESC";(EEGK | R:-TAGACTCGAGCGGCCGCTTACTTGTCGTCATCGTCTTTG
TAGTCGTCCGCTATGGATCTACGTTG
EsCve/ EsCyc/Bmal™™>/ | F:CAGTGTGGTGGAATTCATGTTCGGTCTGGGGAATTAT
gm a|1¥629 pAc5-STABLE2-neo | EcoRI; Notl His C-ter His; R:GCGTCCTTCGCGGCCGCCGTGGTGGTGGTGGTGGTGC
GFP; neo GCCCCGCCCCCATCACCTGC
ESPERIOD/Mve: | F:CAGTGTGGTGGAATTCATGACTGAAAATGAGAGATCT
pEsPer pAc5-STABLE2-neo | EcoRI; Notl Myc C-ter GFP neo Ye | RiGCGTCCTTCGCGGCCGCCCAGATCCTCTTCTGAGATGA
’ GTTTTTGTTCTGAGTCGGAGGAGTCTCTACC
F:CAGTGTGGTGGAATTCATGGAGTGGATGATGATGAAC
) ) ) ESTIMELESS/ R:TAGACTCGAGCGGCCGCTTACGTAGAATCGAGACCGAG
PESTim PACS.1/V5-HisA EcoRI; Notl V5 C-ter V5 GAGAGGGTTAGGGATAGGCTTACCGTGTAAGTGAGCTGGC
GCAGG
F:TCCAGTGTGGTGGAATTCATGACCAACACTGGTTGTGTA
) ) G
pEsCry1 pAc5.1/V5-HisA EcoRI; Notl HA C-ter EsCRY1/HA R:CGGCCGCCACTCGAGTTAAGCGTAATCTGGAACATCGTA
TGGGTAACAGACATTGTGTTGACATTGATC
F:TCCAGTGTGGTGGAATTCATGACGAGAGGAGGAGAGAA
pEsCry2 pAc5.1/V5-HisA EcoRI; Notl Myc C-ter EsCRY2/Myc ACATG

R:CGGCCGCCACTCGAGTTAAGCGTAATCTGGAACATCGTA
TGGGTAGGCCGGCTGCATTTGCTGTGT

Table S5. Main features for the generation of the constructs used for the functional characterization of the krill circadian clock components.




Transcript Forward Primer (5’->3’) Reverse Primer (5'->3’)

EsClock GCTGCAGCAAATGATAATGC TGCCATATTGGGCCATAACT
EsCycle TTTTGATTTAAGGCATTTTTCATCTA CCCAGTCTCACGATTCTAGCTACT
EsPeriod GCAGCTATGCCCAACTTTAATC GGACTAGCAACAGGGACATTTT
EsTimeless1 TTGAAGACTCTCCTACAATGATGG TACAGAGGCCGCATGACA
EsCryptochrome2 TCATGAACCATGGACTGCAC GGTGGACACGACTTCAACAA
Spike AATCCCCGACTCAGACCCAT GGCTTCGGGAAATCAGCTGA

Spike sequence

TGATGGATGCCACCAATATGCCAGCTGTCAAAGCCATCATATATCAGTATATGGAAGAGATTTATCATAGAA
TCCCCGACTCAGACCCATCTTCTAGCAAAACAAGGCAGATCATCTCCACCATCCGGACGCAGAATCTTCCC
AACTGTCAGCTGATTTCCCGAAGCCACTACTCCCCCATCTACCTGTCGTTTGTCA

Table S6. Primers for quantitative real-time PCR experiments and spike synthetic oligoribonucleotide sequence.




