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CYS-LOOP RECEPTORS

Cys-loop receptors are ligand-gated ion channels that mediate rapid inhibitory
or excitatory neurotransmission in vertebrates and invertebrates. They include
cation permeable nicotinic acetylcholine (nACh) and serotonin (5-HT3) recep-
tors as well as anion permeable y-aminobutyric acid (GABA) and glycine recep-
tors. In invertebrates the anion permeable family also includes glutamate
(GluCl), histamine (HisCl), pH (pHCI) and serotonin gated Cl-channels. Inverte-
brate cys-loop receptors are important targets of insecticides and antiparasitic
agents, such as avermectins, fipronil and neonicotinoids. Therefore, many in-
vertebrate cys-loop receptor subunits have been sequenced, and some crystal
structures resolved.

Cys loop receptors are pentameric and composed of five of either the same or
homologous subunits, but in most cases it is not clear which subunits form the
functional receptor. Each subunit has four membrane spanning helices
(M1-M4). The M2 helices from each subunit are located centrally and form the
channel pore. The amino acid composition of M2 helix determines the ion se-
lectivity and conductance of the channel.

The tropical wandering spider (Cupiennius salei) central and periph-
eral nervous systems have GABA, glutamate, ACh and histamine con-
taining neurons. Their mechanosensory neurons have several types of
receptors for these transmitters but their molecular structures or sub-
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unit compositions are not known in any spiders.
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Abundance of mRNAs encoding putative cys-loop receptor genes in the C. salei brain and leg hypo-
dermis transcriptomes. Values are shown relative to the abundance of actin. GABA=
y-aminobutyric acid, GluCl=glutamate-gated Cl-channels, NC=non-characterized, nACh=nicotinic
acetylcholine.

C. SALEI CYS-LOOP RECEPTORS

We searched C. salei central and peripheral nervous tissue tran-
scriptomes for homologous sequences to other arthropod cys-loop
receptors and assembled genes using the transcriptome walking
method (French 2012). We found ten genes that are putative clo-
ride channel subunits and one putative cation channel subunit. No-

menclature is based on homologous genes in Drosophila.
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C.salei R.microplus N.vitripennis T.castaneum A.aegypti T.urticae D.melanogaster |H.sapiens | H.sapiens | H.sapiens
GABArd| GABArd| NC GABArd| GABArdI GABArdl GABArdI GABArd| GABA,a2 | GABA,B3 | Glya2
0150 C8CGTS5 K71LR9 ABDMUO Q16896 T1L3N3B P25123 PA7869 P28472 P23416
C.salei GABArdl 0150 61.8/69.7 57.7/64 57/64.9 54.1/61.5 51.5/58.4 51/59 29.8/41.9 | 33.5/46.6 | 30.6/42.5
C.salei GABArdl 0381 67.5/75.8 61.8/68.5 57.6/64.8 55.3/63.9 52.9/60.6 51.6/59.6 49.3/57.4 30.9/42.3 | 34.1/46.1| 31.3/42.3
T.castaneum M.occidentalis | D.melanogaster | N.vitripennis l.scapularis S.offcinalis L.stagnalis H.sapiens |H.sapiens | H.sapiens
GABAlcch3 GABAlcch3 GABAR GABAlcch3 GABAlcch3 GABAR GABAR GABAR GABA,a2 | GABA,B3 |  Glya2
ASDMU3 XP003747411 Q08832 D3UAF7 B7Q4M3 Q9GYU4 P26714 P47869 | P28472 P23416
C.salei GABAIlcch3 0240 65.4/73.6 63.3/72.2 62.9/70.6 61.3/68.9 59.7/65.7 55.3/65 53.8/63.9 30.4/43.1|49.5/60.6| 31.5/45.7
I.scapularis M.occidentalis A.mellifera P.humanus T.castaneum B.mori l.scapularis |H.sapiens |H.sapiens | H.sapiens
GABAgrd GABAR GABAR GABAgrd GABAR GABAgrd GABAgrd GABAR GABA,a2 | GABA,B3 Glya2
R9S1A7 XP003747426 H9K1K6 EQOVYOD6 ABDMU2 EOX9H5 B7Q4M8 P47869 P28472 P23416
C.salei 0286 GABAgrd 49.1/60.4 41/48.5 31.4/41.6 30.4/41.7 30.1/41.8 28.2/39.5 28.2/37.7 31.6/42.3| 30/40.7 | 25.1/38.6
C.salei M.occidentalis T.urticae T.castaneum N.vitripennis |D.melanogaster S.maritima H.sapiens |H.sapiens | H.sapiens
pHCI pHCI GlucCl pHCI pHCI pHCI pHCI NC GABA,a2 | GABA,B3 Glya2
0313 XP003748445 T1K9D2 ASDMU9 D3UAF2 Q5D6W1 T1JODO P47869 | P28472 P23416
C.salei pHCl 0242 61.1/68.9 48.9/56.5 44.4/54.7 42.4/54.5 41.5/52.2 39.8/50.9 37.8/45.9 19.2/30.7 | 19.6/33.1| 19.8/32.5
C.salei pHCI 0313 50.9/58.6 45.5/56.8 43.5/54.7 41.3/51.1 40.9/51.6 37.7/45.2 19.7/31.9| 18.5/34.4| 20.7/34.2
T.castaneum D.pulex N.vitripennis |D.melanogaster T.urticae l.scapularis l.scapularis |H.sapiens |H.sapiens | H.sapiens
HisCl HisCl1 HisCl2 HisCl1 HisCl HisCl1 GlucCl HisCl1 GABA,a | GABAB3| Glya2
ASDMU7 E9HDH4 D3UAFO0 A1KYB3 T1KWX0 B7Q8K2 R9S51B2 P47869 | P28472 P23416
C.salei HisCl 0364 30.1/41.6 29.3/40.5 28.9/39.6 28.4/38.9 28.3/40.3 28.2/38.3 23.6/30.4 19.5/33.8| 21.2/31.7| 24/33.1
C.salei B.mori A.mellifera T.urticae L.cuprina D.melanogaster | R.sanguineus |H.sapiens |H.sapiens | H.sapiens
GluCl GluCl Glucl GlucCl GluCl4 GluCl Glucl GlucI3 GABA,x | GABAB3 |  Glya2
0030 XP0049525784 QO0GQR3 T1KV51 076773 Q94900 DOEOGS P47869 P28472 P23416
C.salei GluCl 0030 41.1/53.4 41/52.6 40.1/52.5 39.7/52.7 39.6/52.2 33.3/46 26.7/38.6 | 25.5/38.5| 29.6/41.6
C.salei GluCl 0382 28.6/43 34.3/46.5 33.7/45.4 29.5/43.7 33.6/45.1 32.9/44.3 27.7/41.4 23.5/38.4|21.3/35.8| 27.3/39.9
R.pulchellus l.scapularis S.maritima D.variabilis M.occidentalis l.scapularis l.scapularis H.sapiens |H.sapiens | H.sapiens
NC GABA Gly NC2 G‘Iu 6’5 43 Gly GluCl2 GABA,a GABA,a2 | GABA,B3 Glya2
L7LVP4 B7P8WO0 T1J412 = XP003748161 R9S0M9 B7PLP1 P47869 P28472 P23416
C.salei NC 0383 49.7/59.5 43.1/46.4 35.4/46.2 34.4/44.9 34.3/45.4 31.9/42.2 25.2/33.8 29/41.6 | 27.6/40 | 33.8/46.3
C.quinquefasciatus | S.maritima A.gambiae D.melanogaster| lLscapularis C.elegans M.occidentalis |H.sapiens | H.sapiens
nACh nAChad NC nACha nACh a4 nACh B1 nAChp nACh nACha7 | GABA,(B3
BOWS5Q9 T1I5M5 Q7PSAS ABINXS5 B7PBZ1 Q93149 XP003745665 P36544 P28472
C.salei nACh 0363 24/35.5 23.7/37.4 22.7/36.2 17.8/27.8 17.3/29.3 14.9/29.4 14.2/25.4 20.2/33 |17.3/28.8
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MOLECULAR MODELS

CSH_0381

Molecular models of C.salei cys-loop receptor subunits were pre-
pared using I-TASSER server (Roy et al 2010). C.elegans GluCl channel
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C.salei GABArdl 0150 TVTS
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R.micropuls NC CBCGTS TVTA
T.castaneum GABArdl ABDMUO T ITA
D.melanogaster GABArdl_P25123 TITA
C.salei GABAlechd 0240 TTTL
T.castaneum_ GABAlcchl ABDMUI TTTL
M.occidentalis GABAR_XPOOITAT441 TTTL
D.melancgaster GABAlcehd QDE832 TTTL
H.sapines GABAAbetad P2B4T2 TTTA
C.salei_ GABAgrd D286 TWVHA
l.scapularis_GABAR_R9S1AT T I KA
M.cccidentalis GABAR MPOD3TAT426 T IRA
A.mellifera_GABAgrd HAKIKE T I KA
C.salel_pHCI_ 0242 SMI L

C.salei_pHCI_ 0313 SMVL
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C.salei_HisC| D364 S LEF

T.castaneu m_HisCl1_ABDMUT TLRL
D.pulex_HisCl2_ESHDH4 TLVL
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C.salei GluCl 0382 TLKM
B.mori_GluCl_XPOD4925T84 SLTL
T.urticae GluCld TIKVS1 SLVL
Dumelanogas ter GluCl Q54900 SLTL
C.salei_NC_D382 TLRL

R.pulchellus GABA LTLVP4 TLRL
l.soapularis_ Gly BTPEWD TLRL
S.maritima_MNC2 T1J42 KLTF
H.sapiens_Glyalpha2 P23416 TLTL
C.salei nACh_ D3B3 LTHT
C.guinguefasciatus_nAChad BOWSQ3 DFHT
S.maritima NC_ T1J5MS T IKF
D.melancgaster_ nAChad PO4T55 |1 ¥QSs
lLscapularis_nAChk1_BTPBZ1 | YKS
H.sapiens_nAChaT P36544 | FHS

R.micropuls NC_CBCGTS I VVISWVSFWLHRMAS
T.castaneum_GABArdl ABDMUD IV I I SWVEFWLNRNAT
D.melancsgaster_GABArdl P25123 IV I I SWVSFWLNRNAT|HA
C.zalel GABAlcch3 0240 | VMLSWVSFWINHEAT S AR
T.castaneum_GABAlcchd ABDMU3 | VMLEWVS FWINHEAT S AR
M.occidentalis GABAR XPOD3T4T411 I VMLSWVS FWINHEATSARVALGITTVLTMTTISTGVR -
D.melanogaster GABAlooh3 QOBA32 | VMLSWVSFWINHEAT S AR
H.sapines_GABAAbetal P28472 I TILSWVEFWINYDASA
C.salel GABAgrd 0286 | VGASWVSFWINRSDAAG
Lscapularis_ GABAR_RSS1AT IVOGASWVAFWINRSDAAG
M.occidentalis GABAR XPOD3TAT428 IVGASWVAFWINRNDAACG
A.mellifera_GABAgrd HIKIKE LVVLSWVSFWLNREATAD
C.salel_ pHCI 0242 LV TSSF I S FWLD | NA V[P

C.salei_ pHCI 0313 LVTSSFISFWLD I NAV|P
M.cccidentalis_GluCl_XPDD3T48445 LVTSSFISFWLD I NAVIP
T.urtioae pHCI_ TIH3D2Z LVTSSFISFWLDVNAWVP
D.melanogaster_pHCIA_ QSDEW1 LVTSSFITFWLEWNAV|P
C.salel HisCl1 0364 IVFMSMLTFWIPVDAVP
T.castaneum_HisCH_ABDMUT IV I IMSWVS FWIKP EAA|P
D.pulex_HisCI2_ESHDH4 I VVMEWISFWIKFEAIP
D.melancgaster HisCILATKYB3 | VVMSWVSFWIKPEVA|P
C.salei GluCl 0030 LV ILSWITFWLHPRSVA

Cosalei_ GluCl 0382 LVAVSWLSLWLDARAVT

B.morl_GluCl XPOD4925T84 LV IVSWVS FWLDQGA V|
Twrticae GluCld TIKVSY LV IVEWVS FWLDPNAI
D.melancgaster_GluCl_ Q24800 LV IVESWVS FWLDOQGAV
C.aalel NC 0383 I VMISWVSFWLHVDAT
R.pulchellus GABA LTLVP4 I VMISWVS FWLNVDAT
l.scapularis_Gly BTFEWD I VMISWVSFWLNVDAT
S.maritima MCZ T1J412 I VV I SWVSFWLDVEAI
H.sapiens_Glyalpha2 P23448 IV ILSWVSFWINMDAA
C.salei_nACh_0363 IMLLVLSI FWMPPDS - 5 LMYACISFMALIILLVYVAWSTRYSLGVVFAV -

Cys-loop
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C.salei GABArdl 0150 IV I I SWVSFWLHRNAT
C.salei GABArdl 0381 IV I ISWVSFWLHRNAT|FA

C.quinguefasciatus nAChad BOWSQS | LLLTLSVFWLPPHC.P
S.maritima NC_ T1J5M5 IMIFILIGCFWLPFPMA -G
D.melanogaster_ nAChad PO4T55 I SFLCVLVFYLPAEA-G
l#capularia_nAChb1 BTPBZ1 | SCLSVLVFYLPSDS -G

was the closest structural analogue for all spider GluCl and GABA R o e i et

group channels. Torpedo marmorata nACh channel has highly similar

structure to the spider nACh channel.
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PLLPPASYTKAI - -
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-ASLPPVEYTKAI - -
TAQLPPVSYVHKAI| -
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TQLPPVSEYVKAI - -
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-ASLPHVEYVKAI -

........ VGMSSDV .
........ IGMSTDY -
----MRIAKEY.
........ VMGVSMNEV .
........ VYVGMSSEY -
c---MTGIEKA-
........ VRGVEEA -
........ VGGVDSS -
----MRGVEDA -
........ MTGVERI -
........ VTLSKDV-
........ YDISsDV -
........ VVISKDV.
........ VAIAEDM-
........ INGATSL -
........ ITGATSL -
........ ITRASSL -
........ I FNSNSF -
........ LRKSPSL -
........ I1TVGDCI - -
........ LVVDENI -
........ LVTNPDI -
........ LDVWKNI -
........ VaLAKKL -
........ LGVNSKL -
........ VaVVKNL -
........ VavVvKNL -
........ VaVVKNL -
........ ITIEQEM-
........ IVLERPI -
........ IVIEHPI -
........ IKMTDGL -
........ VaVAEGL -
_______ HLHMDEFV - N
v+ ++MDTTDD - - -
........ NDVLAQDYKT
....... FVDLSDYW. -

-EIQGTNIVPVGIDLSEFY - -LSVEWDIMAVPAM -

........ ADISGYI - -

-ELPOQFKVVGHRAOR -
-ELPQFKVYLGHROQD -
~-ELPQFKVLGHVAK -
-SLPOFKVLGHROR -
-ELPOFRVYLGHRAOR -
~-ELPQFSILGFDTF -
-ELPQFTI IGYETHN -
-ELPQFSIVRHETT -
~-ELPQFTIIGYETHN -
~-ELPQFSIVEHRLYV-
-VLSQYDFVNITTS -
~-TLSQYEFLNITVA -
~-TLSQYEFVDILSHN-
-KLSOFDLVANPTANYSASTTLSH
~-RYHNAYLVKNDTG - -

~-ROQNAYLVKNDTG - -
-RALNAYLAKNETG - -
~-RSLNAYLSKNAAG - -
~TTLHNAYL IKNQTT - -
ILPOQFELLTPDRS - -
-ELPQLALVHMNHTA . .
~-ELPOLDIAKNFTE - -
-ELPOWOAOLEGHYHKN - -
-YLPKFSLNDFRAD. .
-HISNF ILEDFDAS -
-HLPRFTLEKFRTD -
-HLPRFGLSNYVTE - -
~-HLPRFTLEKFLTD- -
-ELPEFDMIAQPFPG - -
~-EIPEFDLVHNSYG -
~-EMPEFDLVHHSY®G -
-KLFPQFEIENAIAS -
-TLPAQFILKEEKELG -

ITHSRWELLVPATRMI
ESEVHNTIQNITVR -
DHHEWKLAAVGAI -
KSOTWDI IEVPAY -

PNGEWDLVGI PGK -

M3

Red residues 80% identical, green residues 80% similar

-DV¥LGTC FVMVFASLLEYATVGYLGKRI] AMR-
-DVY¥LGTE FVMVFASLLEYATVGYLGKRI|SMR-
-DVY¥LGTC FVMVFTALLEYAAVGYLGKRITMR-
-DV¥LGTC FVMVFASLLEYATVGYMAKRI QMR-
-DVYLGTEC FVMVFASLLEYATVGYMAKRI|IQMR-
-DI¥LVMC FVFVFAALLEYAAVNYTYWGST - - -
-DI¥LVMC FVFVFAALLEYAAVNYTYWGA - - - -
-DI¥LVME FVFVFAALLEYAAVNYTYWGA - - - -
-DI¥LVMCEC FVFVFAALLEYAAVNYTYWGK .- - - -
-DMYLMGC FVFVFLALLEYAFVNYIFFG. - - - - 334

-DVWIBGAC SVMVFGALLEFTLVNYLSRSKLRP-

FQTAFGATLSAIVIKICRIK: - - - =
I FYWLELILSMFTCNMTOQTO- - - - - 332
IMNTVSILVYTVII INWNFRGP . - - -
ILVTVSVLYTIAVLNYHFRSP - - - -
I IVALEVVMVNTVIVLOYHHHDP - - - -

-HNTVTYEC -
-RSEKIYSC.
~-LNVYEGDS -
-RREKFYSC -
-RSERFYEC.

/_ Cys-loop \

GNY - SRLICEIQFIRSMGYYLIQIX¥IPAGL 266

~-SKEVPLTT

~HYNRAIDT . - -
~-QFNRAIDT - - -

-CPEPY -

-CEQPY -
-CKEPY -

MAFFT (Katoh 2013) was used to
align spider cys-loop sequences
invertebrate
human receptors. Partial align-
ment show the cys-loop(s) and
transmembrane helices M1, M2
and M3. Some of the residues that
line the channel pore in M2 helix
and are involved in ion selectivity
and agonist sensitivity are indi-
cated. Proline in position -2’ and
arginine in position 0 are typical
channels.
Cation channels have negatively
charged residue in the equivalent
position to 0 (-1’). The sequence
manipulation suite (Stothard 2000)

s« With

M1

ALIGNMENT OF C.SALEI CYS-LOOP SEQUENCES

-QKEEHLTT - - - -BGNY-SRLVCEIRFVRSMGYYLIQIXIPAGL 260
-AKEVALTT - - - -GNY - 5SRLYCEIRFARSMGYYLIQIYI PAGL 266
~-AMEI SLTT - .- -GNY-SRLACEIGFVRSMGYYLIOQIX¥ I PSGL 258
~ATEINLTT - - - -BGNY -SRLACEIQFVRSMGYYLIQIYIPSGL 281
-LRLEELAS - ---G5Y-QRLSLVFELKRNIGYFIFQTYLPCIL 251
-DRKERLAT - - - -GIY-QRLSLSFHKLOQRNIGYFVFOQTYLPS IL 254
-DRKESLAT - - - -BTY-OQRLSLSFELKRNIGYFIFQTYLFS I L 2689
-DRKERLAT - - - -GVY -QRLSLSFEKLQRNIGYFYFQTYLPSIL 271
~-SRNVVFAT - .- -GAY -PRLSLSFRLKRNIGYFILQTYMPS IL 257
-ERINIVHKY -GDRSDAORSILAVHF | IQRRRGYFILOQIYAPCAM 283
~-MLTTYGPA- - - -GEVRS5S5LMARFILSRRRGYFILQIYAPCSL 248
~MLTVELPN- .- -GETRSTLVTRFILRRRRGYFILQI¥Y¥APCSM 275
- -~ -BEY-SMLLVYFHLORHMGNFLIGQVYGPFCVL 227
DDHHTW- - - RGDY - RYLLVFTRDKIFYFSTVFGPGVY 257
ODKQHTW- - - RGDY - RVLLYVFTROKSFYISTVFVPGYVYV 252
DKRHTW- - - RGNY - RVLLYVFTROKSFYISTVFVPG IV 308
RIHHSW- - -RSEF - SYYLIFTRDEKLFYLTTVFVPGMY 259
D0 -NSW- - - RENY - RVDLIFTRORAFYFTTVEIPG I 1 253
MESMEIEKHGETF - RGIIQLTRRSGYYIINIYIPTVL 284
TAVYST - .- -GNF - EVVFELHKRRLGYYLFHTYIPTCL 249
TLEYST - ---0GNF - AVVFNLRRRLGYHLFHTY I PSGL 252
TGVYAT - - - -GNF - EAVFVLHEKRRLGDYMLHIYIPTCL 242
TSKTNT - - - - GEY - VLELHFSREFTFYLLOQAFMPTMS 247
-YRDKATRY - - - -0@H - - TVKLOQIKROYGYFLTAQIFIPFLI 245
- SKTNT ... -BEY- KVDLLFHKREFSYYLIQIYIPCCM 261
SRTNT - . - -GEY - IVVRLTFHREFSYYLIQIYFPCVYM 252
SKTNT - - - -0EY - KVOLLFKREFSYYLIQIYIPCCM 258
KREIDT - - -

-GAF -5 HNVSFLFVRONGYHLVAGQTYLPTFL 286

-GVF -SFLNATFTLERGQNGYHLIGQTYLPTFL 334

-BVF-SFLNVTFTLERQNGYHLIQTYLPTFL 178

-DWFVIMEC FTFVFSALVEYAFVNYIDMNYEKQ- - 362
-DWFVIME FTFVFTALVEYACVNYLERFLMH- - 328
-DWFVVMC FSFVFAAMVEYACVNYIERLYDC- - 55
-DFFVFLS FAFIFATIIQFAVVHYFTKYGSGEC 303
-NLWDGVC MFFIYASMLEFI I VNYLYRRYPQH- 338
NLWDGVC MFFIYASMLEFIIVNYLYRRLP - - - M
-NLWDGVE MFFIYASMLEFVIVNYLYRNLGGQGHS 350
-NLWDGVEC MFFIYASMIEFIVVNYLHRKIHGN- 340
NVWDGVE MCFIYASLLEFVCVNYVGRKRPLH- 334
NVWLSVE IGFVFCGLLEYSAVVALLSH: » = = 353
-DAFMSVE TIFVFMALMEYCLVNIVLGD- - - - - 326
-DVWMSESC TLFVFMSLMOFAVCNHFMGT- - - - - 328
DVFMSTE TIFVFMALMEYCLVNIILGD: - = = » 313
-DVWMGTC ICFIFCVLIEMOGLVMNNAVTK. - - -. 32 L]
DIWIAVC LSLVFACLLOQFILVNOQLARR- - - - - 122
DVHTGVE LTFVFGALLEFALVNYASRS: - « - 338
-DVWTESC LTFVFOALLEFALVNYASRS - - - - 328
DVWTGVC LTFVFGALLEFALVNYASRSGSNK- a8
-DVWIGAC SVMVFGALLEFTLVNYLSRRKVRT- 36T

DVWIGAC SVMVFGALLEFTLVNYLSR-- - --- 258 -
-DYWMGVEC TIFVFAALLEFTFVNYTWRHKLS --. 303 for anlon
-DIWMAVE LLFVFAALLEYAAVNFVSRO- - - - - 345
~-SFLOGQSTM YIAVATLLLQLLVISNLCNIS - - - - 3ar

other

. NMATFHI - - - -GEY - LVAQFYLKRS IGFHLVGSYLPTIL 224
TKHYNT - - - - GKF - IEVKFHLERGMGYYLIGMY | PSLL 268
RNVTYYEG - - YPEPY-LELDAIFFLKRRPPFEIEATRNPCIL 258

~-CPEPY -VDVEYFFTVHKRTSSCYVV-VVSPI IL 249
PDITYHLOLKRESPFYMVTLLLPS IY 254
~HHPTE-TDITFY!I | IRRKTLEYTVNLILPTVL 250
PDITFNITLRRETLFYTVNLI IPCVG 301
POVTFTVTMRRRTLYYGLNLL I PCVL 244

selective

GABA

GludCl

NC
RACH

was used to prepare the images.

GABA group
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Evolutionary history was inferred from MAFFT
aligned sequences using the Maximum Likeli-
hood method. The trees with the highest log like-
lihood are shown. Initial tree(s) for the heuristic
search were obtained by applying the neighbor-
joining method to a matrix of pairwise distances
estimated using a JTT model. A discrete Gamma
distribution was used to model evolutionary rate
differences among sites. The trees are drawn to
scale, with branch lengths measured in the
number of substitutions per site. Evolutionary
analyses were conducted in MEGAG6 (Tamura et al
2013). Numbers at each node signify bootstrap
values with 1000 replicas. The closest homologs
for C. salei genes are other arachnid sequences,
except the nACh subunit that is closer to a centi-
pede (Stigmata maritima) and insect genes.

and

cant differences in the relative abundance of some genes.

SUMMARY AND CONCLUSIONS

e We found eleven cys-loop receptor subunits in C. salei transcriptomes. Most subunits are predicted to form
anion selective channels and include homologs to insect GABA-, glutamate-, histamine-, and pH-gated channels.
They are also homologous to vertebrate GABA and glycine receptors. The GABAIlcch3 subunit is especially similar
to the vertebrate GABA 3 subunit.
e All subunits were found in both the spider brain and hypodermis transcriptomes, although there were signifi-

e Only one of the C. salei genes is predicted to form a cation permeable ACh-gated channel. However, this sub-

unit lacks some of the determinants of cation permeability.

e The functional cys-loop receptors in vertebrates are heteropentamers with each receptor composed of two or
three different subunits. So far, no native subunit compositions for any invertebrate cys-loop channels have

been determined.

e Phylogenetic analysis placed the C. salei putative anion selective subunits closest to other arachnid cys-loop
subunits. The nACh sequence was closer to insect and chilopoda subunits.

e Three-dimensional molecular models were predicted using I-TASSER server. The closest structural analogs
whose crystal structures were available in the protein data bank were the C. elegans GluCl channel and the T.
marmorata nACh receptor.
e C. salei is an important model for research into mechanotransduction and its synaptic modulation. Molecular
identification of its neurotransmitter receptors is a crucial step in understanding the functions of these recep-
tors. Since cys-loop receptors are targets of insecticides and antiparasitic agents, it is essential to identify their
molecular structures in beneficial arthropods.




