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WYLPATN

Lp Retina RO XX 4 FGHAR m 1A WAL D HEK 20
Lp Ventral Mantle WK KX v VP GNAR " 108 VAL b MYLFAYH HER EM
Lp Dorsal Mantle KO KX ¥ VP GNAA M A WALC D YLFAPM HEK B4
Lp Fin K0 KX r VFGNAA N A VAL o MYLPATN HEK 24
Lo Arm L HARD KX 2 VFONARCE 1M A WAL D LE Y HEK EM
Lo Arm 2 X0 KX ¥ VEONARC 1R VA G o SHEX EM
Lp Arm 3 ik XX r ¥ ONAR A WAICIIFG o HEX DM
Lp Arm 4 X XKL ¥ UFGNAR A VAT o HEK BN
Lp Tentadke X KK 14 VFGNAR A HAL o ¥
Lp Muscle X L r TONAA A NALLC o
Lp Ventral Mantle DC HE KUl KK 14 T UNAR A WA D
Lp Dorsal Mantie DC 4K PIRIK ¥ VEGHARC A HALG G D
Lp Fin X XX ¥ VFONAA A WAIC D
Lp Lateral Mantle DC L FIRR ? VFONAR 1A A D
So Retina %0 DAVYY XX 4 VFGHAA MAA c DA
So Ventral Mantie LT DAVYY KX ¥ VIGHAA MAA DA
50 Dorsal Mantle KX ¥ Y MAA DA
S0 Fn DAVYY SLGIFE KX 7 r HAA DA
50 Arm 1 KK r vr MAR DA
S0 Arm 2 XX r r SR G DA
So Arm 3 KX ? VF G HAR DA
So Arm 4 P KK r ¥ NAA DA
So Tertacle KoK r vy MAA
Sl Retira NOADI DNE YN UMEVI NWIQFDOV DAVYY SLGIFY xx r r MAA
Sl Veatral Male r ¥ MAA
Sl Dorsal Mantie 244 vr HAR G
Sl Fin ? vr HAR
Sl Arm 1 F P HAA
Sl Arm 2 Fiy vr AR
SLAm 3 r r MAA
SlAm 4 AL vr MAA
Sl Tentacle Py vr HAA
10 10 v

Lp Reu ¥ EALIA S A e DMK EMMANMC oY oY
Lp Veneral Mantle Ly EAIA S A iE UMK EMMANN ¥ Y
Lp Dorsal Mantie 1Y EATA ST A E UMK ENHANMO Gy Y
Lp Fin d ¥ PoLATA A GE MK EMMAMM A AY QGYT 1O Y
Lp Arm L LYSN FALEATA 51 A K QMK EMMA! A AY QGY Y
Lp Arm 2 Ysv P EATA Y A G IHK EMMA A AY Y QY
Lp Arm 3 ¥ SEAIA A CE IHK EHMANM JAO0 Ax ¥ ¥
Lp Arm 4 1Y\ EAIA A GCE MK EHMASROK AU ALY AY Y QoY
Lp Tentacle ¥ EALA 2 A B UMK EMMANMOXNCAC AY ¥ oy
Lp Muscle AV TATA EDEKOAEA A GE MK EMMAMMORMOA DL AY Y Y
Lp Ventral Mantle DC Y EAIA DEKDAZAL!I A GE Lo AY YI Gy
Lp Dorsal Mantie DC 1Y EATA LK DEKDAZAEL A GE CAC AY ¥ QoY
Lp Fin DC TY5Y EAIACH DEKDALAEI A GE ACO AY Y rQuy
Lp Lateral Mantle DC Y EALA L DEKDAZALL A GE CROO Ax YE P QoY
So Retina ‘ ¥ DOKDAE A soE MK EMNANMOXHOO OOARY ¥
S0 Ventral Mantie MPAKA 1y
50 Dorsal Mantle VMFPAKA (AT H Y COFDEKEVEDDEOART BRI AABQSGGE
So Fin
S0 Arm 1 VMFAKA CATHN LIY " « N EDDEDAE B Gp IMK EMMAMM KM
50 Arm 2 MPAKA CAINNLIY o « EDDKDAX K1 0 £ ADAAONK EMMANM
50 Arm 3 VMFPAKA SALEN L1Y¥ u DDEDAX EI ARED ECADAROM
S0 Arm 4 VMEAKA SAZIN LIYSVEM
50 Tentacle

t MEAKASALIN LY EATADNP A WEDEKOAE | £1-AABU/GGGGG K ADAAGHE B0V AMMUKNO QOCAAY ! /0 WGCY Y1 ——0GY! I IAORY T TAQEY T AQGY ! 1OGY S L OOAT P OGAT FOAN VONOAYOA®
Si Ventral Mantle ‘ VMPAKACALNN LIY LA TADNY
SI Dorsal Mantie VMYAKA CATHN LIY IALA
Si Fin Lty A IADNF
SHArm L d LIy ZALADEE
Sl Arm 2 LIy ey
S Arm 3 v iy EAIADLF
Sl Am 4 L I LIy FATADNF
Sl Tentacke YAVVALLAQYG 18 LIy FATAD NP ACCRYDE DEKOAE K1 AAEQ IGGGGH EXADAAON

Fig. S1. Predicted amino acid alignment of rhodopsin identified by RT-PCR in Doryteuthis pealeii, Sepia officinalis, and Sepia latimanus. The black
bar represents the region against which anti-rhodopsin antibody was designed.
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Fig. S2. Predicted amino acid alignment of retinochrome identified by RT-PCR in Doryteuthis pealeii, Sepia officinalis, and Sepia latimanus. The
black bar represents the region against which anti-retinochrome antibody was designed.
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Fig. S3. Predicted amino acid alignment of full length Gga identified by RT-PCR in Doryteuthis pealeii. The black bar represents the region of the
protein against which anti-Gqa targets. The gray bar represents the region of the Gqa transcript identified in the retina that is different from the Gqa.
transcripts identified in dermal tissues.
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Retea Y YO EWEFA GATV FH KSFTNMM SHTA NEKRET D1 LRDNG KLDRMWENLSAATEGQTE
Ventral Mantie Y Y EWKFAR EGA -V FX KSFINHM H'A INKREI D1 2D KLDRMWKNLSAATEGQTE
Dorsal Mantle ¥ ¥¢ KFA EGA TV FX KSFTN) HTAEQ INKREI Q! DI DN KLDRMWENLEAATEGQTE
Fn Y Sy KFA AV FX KSFTNMM P HTA INKREL Q QDI Dy KLDRMWKNLSAATEGQTE
Arm 1 Y Y EEWKFA AV F) KSFINMMTLF HTA INKREI Q DI Dt KLDRMWENLSAATEGQUE
Arm & Y Y KFAT EGATV F} RSFPIRMMTLF] LSHTA INKREI QDI ADNG KLDRMWENLSAATEGQTE
Arm 3 b 4 NS YQL KFAT ATV F} KSFTRMM F’ HTA KREIF DI DN KLDRMWEKNLSAATEGQTE
Arm & Y Y KFA EGATV F) KSFINMMTLEF H'A XREI 0DI DNG KLDRMWKNLEAATEGQTE
Tentacke Y YO EWKFA AV FNI KSPTNMMTLF HTA {KREI QDI DN KELDRMWRKNLSAATEGQTE
Muscle Y Y KFA GATV FRII KSFPTRMM T LF} HTAEQ KRET OKDEMV QD1 DN RLDRMWKNLEAATEGQTE

Fig. S4. Predicted amino acid alignment of partial transient receptor potential channel (TRP) identified by RT-PCR in Doryteuthis pealeii.
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Fig. S5. Secondary only control for anti-rabbit horseradish peroxidase-conjugate (A) and anti-
chicken horseradish peroxidase-conjugate (B) Western blots. Secondary-only controls lack
primary antibody and show no labeling. Bands at the top of each blot represent excess protein.
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Fig. S6. Absorption controls for anti-rhodopsin (A) and anti-retinochrome (B) Western blots.
Rhodopsin absorption control is labeled with rhodopsin primary antibody incubated with antigenic
peptide to inhibit functionality of primary antibody (A). Retinochrome absorption control is labeled
with retinochrome primary antibody incubated with peptide to inhibit functionality of primary
antibody (B). Bands at the top of each blot represent excess protein.
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Fig. S7. Immunohistochemical secondary antibody-only control lacks primary antibody.
Doryteuthis pealeii retina is labeled with (A) anti-rabbit 488 and anti-chicken 633 and (B) anti-rabbit
488 and anti-chicken 555 to ensure no non-specific labeling of secondary antibodies.
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Fig. S8. Immunohistochemical secondary antibody-only control lacks primary antibody.
Doryteuthis pealeii (A) ventral mantle, (B) dorsal mantle, (C) fin, (D) arm 1, and (E) tentacle labeled
with anti-rabbit 488 and anti-chicken 555 to ensure no non-specific labeling of secondary antibodies.
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Fig. S9. Absorption control immunolabeling of rhodopsin protein. Rhodopsin protein is
expressed in retina outer segments (A) and chromatophores (C). When antibody is absorbed with
antigenic peptide, protein labeling is blocked in retinal sections (B) and mantle sections (D).
Transmitted light images are included to show tissue structure (A", B”, C", D"). Blue represents
DAPI labeling of nuclei. The location of the outer segments is represented by the vertical solid black
line; that occupied by the inner segments is represented by the vertical dotted lines. Letter labels:
supporting cell nuclei; pcn, photoreceptor cell nuclei; m, membrane; ps, pigment sac. Scale bar,
25um.

Fig. S10. Absorption control immunolabeling of retinochrome protein. Retinochrome protein is
expressed in retina inner segments (A) and chromatophores (C). When antibody is absorbed with
antigenic peptide, protein labeling is blocked in retinal sections (B) and mantle sections (D).
Transmitted light images are included to show tissue structure (A”, B"”, C"”, D"). Blue represents
DAPI labeling of nuclei. The location of the outer segments is represented by the vertical solid black
line; that occupied by the inner segments is represented by the vertical dotted lines. Letter labels:
supporting cell nuclei; pcn, photoreceptor cell nuclei; m, membrane; ps, pigment sac. Scale bar,
25um.
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Table S1. Presence of phototransduction component transcripts in
dermal tissues from D. pealeii (black), S. officinalis (red), and S.
latimanus (blue). + indicates transcript found; X indicates transcript

not found.
Rhodopsin  Retinochrome Gqa sTRP

Retina +++ +++ o +
Ventral mantle +++ +++ + +
Dorsal mantle +++ +++ o -
Fin +++ +++ + +
Arm 1 +++ +++ o -
Arm 2 +++ +++ + +
Arm 3 +++ +++ A +-
Arm 4 +++ +++ + +
Tentacle +++ +++ i i5
Muscle +++ +++ + +
Fin nerve X X

Stellate ganglion X X
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Table S2. Presence of phototransduction transcripts in chromatophores
dissociated from D. pealeii dermal tissue.

Rhodopsin Retinochrome
Ventral mantle a4 a4
Dorsal mantle
Lateral mantle
Fin

PRI
=]

+ 4 +
+ 4 +

Table S3. Gene specific primer sequences used to characterize cephalopod phototransduction

transcripts.

Gene Primer Sequence 5°>3’

Rhodopsin L.pealeiiRhoF1 ATGGGTCGCGATATCCCAGACAATG
L.pealeiiRhoR1325 TTAGGCCTGGTTGTCAACCCCCTGAG
SepiaRhoF1 ATGGGTAGAGACATCCCAGATA
SepiaRhoR1395end TCAAGCCTGGTAGGCCTGGTTGTCAA
S.atimanusF91 GACGCTGTTTACTACTCCCTCGGTAT
S.latimanusF189 TCCCTCCAGACTCCAGCCAACATG
L.pealeiiR860 CATAAGGTGTTACCCATTCGAGTGGACC

Retinochrome CephRetF1 ATGTTCGGAAATCCAGCAATGACTGG
CephRetR906 TTAGGGCTTCTTGGTGTCACTTTTGG
S.atimanusRetR196 GGGTCAATGGAGGAGTTGCTGCTC
L.pealeiiRetR775 GTGACCTCCCAAGTGAGTAAGGCTGGC

Gqa LpGq_F1short ATGGCGTGCTGCCTCAGCG
LpGq_Rend TCAGACCAAGTTATACTCCTTCAAGTTAAG

sTRP L.pealeiiTRP F1852 CAACTTGCTTATCGCTATGATGAGC

L.pealeiiTRP R2365 CCATAAGTGTTTCGGTCTGGCCC
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