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Alignment of characteristic domains of putative regulatory subunit proteins of L.
gigantean (p47phox-, p6Tphox-, p22phox-like proteins), N. vectensis (p47phox-,
p22phox-like proteins), and M. brevicollis (p47phox-, p22phox-like proteins). The
following naming was used to describe species of the sequences: Lg (L. gigantea), Nv (M.
vectensis), Mb (M. brevicollis). Human (Hs, H. sapiens) and sea urchin (Sp, S.

purpuratus) sequences were used as references.

Alignment of PX, bis-SH3 domains, and predicted AIR-like region of p47phox-like
sequences. Gray boxes indicate the predicted domains corresponding to the PX (residues
3-132) and bis-SH3 (residues 151-285) domains of human p47phox. Yellow boxes
indicate the predicted motif corresponding to the crucial residues of the AIR (residues
299-305 of human p47phox) containing a putative phosphorylation site by PKC (bold
letter) consistent with a PKC substrate consensus motif (R/K-x-S/T-x-R/K). Polybasic

region of N. vectensis is indicated by underline.

PX-domain
Hs—p47phox MGDTFIRHIALLGFEKRFVPSQHYVYMFLVKWQDLSEKV 39
Nv-p47phox MTKRTIKDVKIVDVQKRKIPSKHYVYVISVTWSDGSVNV 39
Sp—p47phox MGKRTVVNANVTDIEKRREPTKHYVYITHVTWSDGSVNV 39
Lg—p47phox MFLIYLSIRDDTYITFSIQTYIKFLSVEDSTHITEYIRRLCYIEQVYVIEVTWSDSGTYV 60
Mb-p47 phox MAKFVKNVTVIDYQRRRAPSKHYVYVITVVWSDGSEVT 38
Hs—p47phox VYRRFTEIYEFHKTLKEMEPIEAGAINPENRI IPHLPAPKWEDG———QRAAENRQGTLTE 96
Nv—p47phox VYRRYSKFFDLQTKLLEEFPDEGGVKDPSARVLPFLPGKILFGRSHVRDVAVKRKEPIQE 99
Sp—p47phox VYRRYSTFFDFQNKLLSKFPEEAGANNPSSRCIPFLPGKKLFGRSHIREVALKRLSPIDE 99
Lg—p47phox VYRRYSREFDFQSALLDKFPIEGGSIDPESRI IPFLPGKIIFGRSHIRDVAVKRLGPIND 120
Mb—p47phox IYRRYSQLFEFHTSLLDRFPEAAGATG—-EERI IPFLPGKKTFGRSHTHKVAQSRAKPIDE 97
Hs—p47phox YCGTLMSLPTKTISRCPHLLDFEKVRPDDLKLPTDNQTKKPETYLMPKDGKSTATDITG—— 154
Nv-p47phox YCSKLVELPPKISQSGLVLKFFEPKPEDIELPLEKK——KKKKKTADV——ISDPV—————— 149
Sp—p47phox YCTALVKLPGKISDSKEVINFETPTPEDVSPPSPDGGGESTRGRADIGNISEPT—————— 153
Lg—p47phox YCKAVIALPPKISQCEEVLDFFEVETDDLDPPKAEEKKKKDEGAKKAENISDPK—————— 174

Mb—p47phox YLKVLISLPAELSRCDLALELFEATNTDIAPPSEQERERRPTGIFKKLSKSDDSGKEERE 157



bis—SH3 domain

Hs-p47phox ~  —— PITLQTYRAIANYEKTSGSEMALSTGDVVEVVEKSESGWWFCQMKAKRGWIPASE 209
Nv—p47phox - SLEQYVATADYQKQNRNEITMVAGDIVEV IDKNENGWWEVNLDEEQGWVPAAY 202
Sp—p4Tphox ~  —————- QAEQYIVVADYKKQQKNEVELTAGDLVEVFEKNDNGWWEVTVHDQHGWAPGTE 206
Lg-p47phox ~  ———— TLTQYRVTCDYEKQDRGEIDLEAGMIVEVAEKSETGWWFVNSDDAQGWVPSTY 227
Mb—p47phox ISVGDVMVLDQYRAVADYTKQDRKELSFKTGDIFEVVEKNDNGWWEVSNDSAS—————~ 210
Hs—p47phox LEPLDSPDETEDP——EPNYAGEPYVAIKAYTAVEGDEVSLLEGEAVEVIHKLLDGWWVIR 267
Nv—p47phox LESVDGHSDDAAPIEGPTVEVGQYITTTSHKAELDDEITFETGVIVSVIQKNFDGWWLIR 262
Sp—p47phox LQNPDGQEEEDEETLIPGNDE—SY ITNNAYQGQAEDEISFETGVVVTVIQKSLDGWWKVS 265
Lg—p47phox LEPADGSTTDNVVLRAQPGQEEKF ICTEMFQSNGNDEISLEKGAVVEVLEKNLSGWWLVR 287
Mb—p47phox QDEKYITTAAYAASSDDEIGYEKGVVVRVLEKKLDGWWQVE 251
Hs—p47phox KDDVTGYFPSMYLQK 282
Nv—p47phox YQDKEGWAPAMYLRKPD-PS——QLHAAQAVG—————— GLPSKDRVG-AVTAPAAVRPG 310
Sp—p47phox YQGKQGWAPATFLQIYKGPSGVTPKHPTQS IGNVMLLKSGSDSKPKPGPGPGSSGRPQPP 325
Lg—p47phox HOGKEGFAPATYLNKTEDQFAV—SLAKRKSLDVETITNLSDISNIMKGDSPRNSLASTET 346
Mb—p47 phox YQGKVGWTPGTFLKRIENSNAG PTTLKSTPASST 284

predicted AIR-1like region

Hs-p47phox ~  ——— SGADVSQAQRQIKRGAPPRRSSTRNVHSTHQRSRKRLSQDAYRRNSV————— 329
Nv—p47phox VNPVTDRCKKT INFKAETETVVTRKRKAHSVNVYGKGIEAMPALKSP————=——="—— 357
Sp—p47phox VQPRDEPGQLYSNYDAE——VKPTPPRRATVKKSVRRGGVRQTKPKLKK—————————-— 373
Lg—p47phox PKPVTEMYSKVKSRSLERGGNIKPPPRQSMRMVSLSFTPSPSHK-—————————————— 390
Mb—p47phox AATNGGVVPPAKPPAPQLRNEKEPPPRRESTRRPVS IHSKGPFAETERAR————————— 334

Alignment of TRP and AD-like regions of p67phox-like sequences

Gray and yellow boxes indicate predicted motifs corresponding to the tetratricopeptide
repeat (TPR, residues 6-153) and activation domain (AD, 196-210 residues) of human
p67phox. Red letters indicate the amino acid residues corresponding to the two residues

(D67 and R102 of human p67phox) crucial for binding to Rac.

TPR
Lg—p67phox MSLKQNTTLWAEAVKLYEDGDLIECLEQLNKVN-VSAKIRYNQGIVNSRLGNSDKAIEYL 59
Hs—p67phox MSLVEAISLWNEGVLAADKKDWKGALDAFSAVQDPHSRICENIGCMYTILKNMTEAEKAE 60
Lg—p67phox SQALQLDSFMSVAYFQRGLLFFDLHRYNEAEKDLEDSLINLRGSMVIDYKQLGLYTQLHL 119
Hs—p67 phox TRSINRDKHLAVAYFQRGMLYYQTEKYDLATKDLKEALTQLRGNQLIDYKILGLQFKLFA 120
Lg—p67phox AQVLYNLAVIKKFKG———DVNGFELYSTKEYNNPENTELFSSVNTKLENTVVN-—LRPLY 174

Hs—p67phox CEVLYNIAFMYAKKEEWKKAEEQLALATSMKSEPRHSK IDKAMECVWKQKLYEPVVIPVG 180



predicted AD
Lg—p67phox NIFCPPKGYVSNLLKKDFLGKSEVVSSVEDND 206
Hs—p67phox KLFRPNERQVAQLAKKDYLGKATVVASVVDQD 212

Alignment of p22phox-like sequence

Gray boxes indicate the amino acid sequences corresponding to the polybasic region
(basic, residues 55-61 of human p22phox), predicted 1% and 2™ transmenbrane segments
(TM1-TM2, residues 91-120 of human p22phox). Proline-rich region (PRR, residues

151-164 of human p22phox) are indicated by yellow boxes.

basic
Lg—p22phox MGKIEWAMWANEQATASSAVVLLGGI TAVAGQFPNWPFGAYGIVAGILVALLEYPRSKRQ 60
Nv-p22phox MGHTEWAMWANEQGV I TSFVLALGGTLGVAGMFKKYEFGAYSTALGVLVFLIEYPRGKRK 60
Hs—p22phox MGQIEWAMWANEQALASGLILITGGIVATAGRFTQWYFGAYSIVAGVFVCLLEYPRGKRK 60
Mb-p22phox GVLVLFVEWPRSARL 15
T™M1-TM2
Lg—p22phox NGK—CVERKFQRPLSRVVQCCGLITRNYFVREFVFYLLLTVPCCFILPTLLGGMCFEITST 119
Nv—p22phox QGKKTQERSYQRCLTRLVSGLGIVGRNYYIRFVEYLLSCIPCCFFLPTILGGFSLEFTSI 120
Hs—p22phox KGS-TMERWGQKYMTAVVKLFGPFTRNYYVRAVLHLLLSVPAGFLLAT ILGTACLATIASG 119
Mb-p22phox KGS-TIPRLYQYSTANIVDKLGPVARNYFARATEWLGAS TPCFFVEPATAGALTLAVGAL 74
PRR
Lg—p22phox TYEVAATKGEEWKPVLEDYKP-SQGPTVIEAPRHPPPRHPPTHNPN-———————————— 164
Nv-p22phox TYLCAALSGEKWQPCLDSKADRTPGINPSHHPTVPPPRNPRSQSLDNLGV———————— 170
Hs—p22phox TYLLAAVRGEQWTPIEPKPRERPQIGGT IKQPPSNPPPRPPAEARKKPSEEEAAVAAGGP 179
Mb-p22phox VYFLAAFKGEVWVKLEPQKER———ARGKVYEAPTRAPPR: 110
Lg—p22phox —RASEV—————— 169
Nv-p22phox —SSSSVNRV——————— 178
Hs—p22phox PGGPQVNPIPVTDEVV 195

Mb—p22phox =



