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For S nodosum, a cluster called SND_ciu0lm showed a 40% similarify to the SVEP,
Although these two salivary proteins showed less than 50% structural identity, their molecular
nature, which reflects secondary and tertiary proteins, may show more similarity, as in the case of
SVEP and maxaditan (Cupp et al, 1988). This SND_clu0lm protein may be one of the
candidates for therapeutic use in animal and human medicine, which includes treatment for
increasing blood supply to wound tissues.

Surprisingly, ene cluster, SND_clu02m, encoding a protein that was similar to odorant-
binding proteins (OBPs) of R. palmarum, a palm beetle, was found in this study. OBPs belong to
a moderately sized multigene family that has been identified among the neopterous insects, or
about 98% of all known insect species (Vogt et al,, 1999; Vogt, 2003, 2005). The first OBPs
characterized belong to a Lipidopteran subgroup that is subdivided into Pheromone Binding
Proteins and General Qdorant Binding Proteins (Vogt and Riddiford, 1981; Vogt et al., 19%1a, b;
2002). These proteins are smali (~6 — 15 kDa), water soluble and bind odorants that reside within
the sensillum lumen, where they pass to transport odors through the aqueous lumen from pores in
the sensillum wall to odor receptors in the membranes of sensory neurons (Kais-sling, 2001; Leal,
2003; Plettner, 2003; Vogt et al., 1985; Vogt, 2005). Thirteen OBPs have been identified in a
male antennal cDNA library from M. sexta (Robertson et al., 1999; Vogt et al., 2002);.and more
than 50 OBP genes have been identified from each genome of D. melanogaster (McKenna et al,,
1994; Pikielny et al., 1994; Kim et al.,, 1998; Galindo and Smith, 2001; Graham and Davies,
2002; Hekmat-Scafe et al., 2002; Vogt et al, 2002) and dn. gambiae (Robertson et al., 200%;
Biessmann et al., 2002; Vogt, 2002; Xu et al., 2003).

-
.

Comparisons between a number of OBPs revealed common structural compenents: the
relatively small (14 - 20 kDa) polypeptides contain a single peptide, a hydrophobic domain exists
between residues 40 and 60, and six conserved cysteines (Vogt, 2005). As the list identified,
members of the OBP gene family have grown, and it has become evident that not all members
associate with olfactory organs. In an'expression study of 34 D. melanogaster OBP genes (based
on putative promoters driving GFP expression in transgenic flies), 22 genes were expressed in
either oifactory or gustatory tissues Q in both), and 5 were expressed broadly in non-
chemosensory regions; the expression of 7 genes went undetected (Galindo and Smith, 2001). In

an immunohistological study of 5 D. melanogaster OBPs, 4 were localized within the tumen of
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olfactory sensilla, but one associated with non-chemosensory structures and regipns (Park et al,,
2000; Shanbhag et al., 2001). An ORP from the beetle, Tenebrio molitor, was located in the
hemolymph (Graham et al., 2001). Thus, membrane of the OBP family may have diverse
chemosensory and non-chemosensory functions depending on the OBP in guestion (Picimbon,
2003).

In this study, the SND_clu02m shared significant sequence similarity with the 6
conserved ;::ysteine residues of the OBP structural molecules. As the cDNA was isolated from the
salivary -gland ¢cDNA librasy (not the antennal or maxillary paip cDNA libraries), its tissues,
gender and developmental expression patierns should be investigated using immunchistological
study methods. Expression data would imply the function of this gene product.

Adult black flies and other insects commonly obtain energy for developing their longevity
by flying to and from nectars and plant tissues (Schiein and Jacobsen, 1999; Hamitton and
Naiem, 2000). These nectars and piant tissues contain various amounts of sucrose and starch that
are the main products of photosynthesis. Starch is specifically hydrolyzed by alpha-amylase to
maltose, which is then cleaved to glucose by alpha-glucosidase or maltase (Dixon and Webb,
1979). Alpha-amylase and alpha-glucosidase activities have been detected in the salivary glands
of many insects, for example, L. longipalpis sand fly (Gontijo et al., 1998; Charlab et :11., 1999;
Ribeiro et al,, 2000) and de. aegypti mosquito (James et al.,, 1989; Marinotti and James; 1990;
Grossman and James, 1993; Grossman et ai., 1997). It is not surprising that five cDNA fragments
encoding partial alpha-amylase (SND_clu03m) were isolated from the female salivary gland
cDNA library of S. nodosum, Although they are not full-length cDNAs, they can be used to
produce probes for screening the library in order to obtain the full-length genes. Furt;wr
investigation on enzyme activities and expression pattern in this simuliid species should be
performed. In Drosophila, the amylase gene family has been extensively studied, as there are
many amylase isozymes involved in the evolution of the fly species (Zhang et al., 2003; Goto et
al., 2005). This gene should be investigated more in other simuliid species for further study on
the adaptation of sugar feeding, because different black fly species live at different altitudes
(Takaoka et al., 2003) where various and'different plants are found. .

In the secreted protein category, other four clusters, SND_ciu04m, SND_cluQSm,

SND_clu06m and SND_cluQls, which encode partial proteins with similarity to the salivary
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protein of Cx. pipiens quinguefasciatus, putative salivary mucin of Ae. aegypti, chfmotrypsin-like
of Macaca mulatta and venom allergen of Ae. aegypti, respectively, were sequenced. However,
the full-length sequences of these genes are needed for further study on their function and
molecutar evolution.

For the cellular protein category, 3 clusters encoded partial ribosomal proteins, which
were involved in protein synthesis and secretion. Other clusters enceded protein similar to lectin
precursor, protein transporter, elongation factor 1 beta, cell surface protein precursor and beta-
agarase precursor. These proteins were involved in general cellular metabolism. In An. darlingi,
celiular protein category clusters (also called housekeeping category clusters) represented ~35%
of the salivary glahd transcriptome. These housekeeping gene products included ribosomal
proteins, Golgi vesicular membrane trafficking protein, mitochondrial enzymes, enzymes from
the glucolysis, glu_cose-G-P and Krebs cycle pathways. Moreover, enzymes associated with
ranscription/transiation factors, signal/transport transduction pathways, and protein folding are
also included.

Although the emphasis on insect salivary gland research has regarded proteins associated
with sugar digestion or vertebrate hemostasis, it is possible that these novel molecules may play a
role elsewhere, as in preventing mast cell degranulation. This is a notion reinforced by‘presence
of the adenosine deaminase and purine hydrolase as well as a2 previousiy reported inhibitory
activity of Aedes salivary homogenates on TNF production by mast cells (Bissonette et al., 1993).
A role in angiogenesis, as well as bacterial or antifunga} activity, are other possible functions of
salivary protein. - .

In this study, the majority of proteins of cellular proteins are abundantly expressed in the
salivary glands of S. nodosum (34.38%). It is clear that our knowledge on the proteome and
transcriptome of the blood-feeding blackfly remains limited and there is a lack of functional
experimental analysis of blackfly salivary proteins. Information obtained in this study surely
contribute to a better understanding of the blackfy saliva complexity. Molecular information on
different blackfly salivary proteins is essential to establish their function in the blackfly feeding
process, the parasite developmetal cyclg and immunomodulation at the vector-host interphase.
High-throughput protein expression or DNA vaccine construction could help in expressing the

candidate proteins or creating immunoreagents that can block or adsorb the activity to confirm the
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identity of interesting proteins. Combining these approaches would permit very fat identification
of novel biolegically active compounds in the salivary glands of S. nodosum and a better

understanding of the evolutionary path which this black fly tock toward adaptation to sugar and

blood diet and/or parasite-host interaction.
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APPENDIX

I, Secquence clustars of salivary gland coDNAa from female §. podosum coding for
sacreted proteins (Sacretad protein category) ! The firat translated amine acid is
underlined. The termination ¢odon (TGA or TAG or TAR) is listed in pold and
underlined. The concencus polyadenylation signal sequence {(AATARR) is listed in bold,

GROUP 1
Cluster SND_cludlm
Clone SND155, SNDl64

*END155 178 bp
GACTCATCACACATTTTTTTCAACAARAGGTTTGGUTTCAMMATTTGTTTTTTAGARTGT TGGATT TTAARGAGTTTITTCGTTCAR
AAGTTCCAGTAT TTGTAGCGACGACRAAGTCCARTARTTIGARCATACTACCTTATARACAARARARRACAGTTCCATTCGGACGLC
TGATATCGATCATCTATCTTTTCAAAGTAGAGGAGTARCTAGTGTCAACATGCGTGCCTTCATCATTCTCGTCGTTCTGAGCTCAA
CAACGTTTAGTGCAACARCAGCCGATAGTCCAATTGCCGACCAGCAATGCATCACCATCCAGARAGACARTC TGGTGATGGGCGRA
CTGAARGATGGCGAATATGCCACCTATGTGTACATGGCCACC ARARAGCGGACAGTACARCGACCARTGGATTICTTCAGAGTGTGGS
CARCGGTTTCTACACACTGARGARTAAAAATTCGGGCCGTACACTGEGGATTGGATTCTTACGACTACT TCAARACTACCAGTGATG
COGTGGGACARATGAGCCATTTCCAGTTTGTACC TCARGGTGGCGGCTATGARATCATCAACARAGTGGCCARACGTATARCATCC
ATGGGTGCTGRARCCATGGCCAA AT TGACTAGTGATGTTCAATATTTCARRGTCGRAGAGATGTTAAGAAAAT TG TTGRABRTTAAT
AATTCATTTTACCCTACTTTACCCARAATAMAATAARCGGACGCACTAGGGGGTGTGTGATARCTTT TCCCATTTTGC TAARAAAR
BAAS,

»SND155 148 aa
MRAFIILVVLSSTTFSATTADSPIADQQCITIQEKDNLVMOGETLK
CGCGEYATYVYMATEKSGQYNDQWILODSVGNGFYTLEKNEKNSGRTLG
LDSYDY FKTTSDARVGQMSHFQFPFVPQOQGGGYEIINKVARKRITSHMG
AETMAHKLTSDVQYFEKEVERZC

[}
Signal peptide : MRA F I I LVVLSSTTFSATTA

Score E

Sequences producing significant alignments: (Bits) value
ghiARC26163.1|1 erythema protein SVEP [Simulium wittatum] 103 2e-21
ref|XP 818651.11 lipophosghoglycan biesynthetic protein {Tryp... 41.2 0,019
ref|Z2F Ql459501.1} alpha-glucosidase [Stigmatella aurantiaca ... 40.8 0.022

>SHD164 784 bp

GAGCTGCATGACAAAGTCATCGGGCAT TATCTGARCATARARCACTATCAATAAGT TGGAGTCATTACCAGAATGTTGGATTTTAA
AGAGTTTTTCGTTCARAAGTTCCAGTATT TGTAGCGACGACARRGTCCARTARTTGAACATAC TACCT TATARACARARRARARCA
GTTCCATTCGGACGCCTGATATCGATCATCTATCTTTTCAARGTAGAGGAGTAACTAGTGTCARCATGCGTGCCTTCATCATTCTC
GTCGTTCTGAGCTCAACAACGTTTAGTGCARCARCAGCCGATAGTCCAATTGCCGACCAGCAATGCATCACCATCCAGAARGACAR
TCTGGTGATGGGCGRACTGARAGATGGCGAATATGCCACC TATGTGTACATGGCCACCARMRAGCGGACAGTACAACGACCAATGGA
TTCTTCAGAGTGTGGGCAACGGTTTC TACACACTGAAGAATARAAAT TCGGGGCETACACTGGGATTGGATTC TTACGACTACTTC
AAARCTACCAGTGATGCGGTGGGACARATGAGCCATTTCCAGTTTGTACCTCARGGTGGCGGCTATGARATCATCARCARAGTGGC
CAARCGTATAACATCCATGGGTGCTGARRCCATGGCCARATTGACTAGTGATGT TCAATATTTCARRGTCCAGAGATGT TAAGARA
ATTGTTGAAAAT TARTAATTCATTTTACCCTACTTTACCCAAAATARARATARACGGACGCACTAGGGGGTGTGTGATARCTTTITC
CCATTTTGCTARAARBARALA

>SND155 148 aa
MBEAFPIILVVLSSTTFSATTADRDSPIADQOQCITIOKDHRILVMGETLRHRK
DGEYRTYVYMATKSGOQYNDPOWILOSVGNGFYTLEKNEXRNSGRTLG
LDSYDY FETTSDAVGOMSHFQFYPQGGGYEIINKVAKRITSMG
AETMAKLTSDVQY FPRKVERTCC

Signal peptide : M RAF I ILVVIS STTFSATTA .

Score E
Sequences producing significant alignments: {Bits)} Value
gb|AAC26163.1] erythema protein SVEP [Simuliuvm vittatum) 103 2e-21
ref|¥XP 818651.11 lipephosphoglycan biosynthetic protein [Tryp... 41.2 0.019

ref!ZP 01459501.1| alpha-glucosidase (Stigmatella aurantiaca ... 40.8 o.022
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GROUP 2 ' ¢
Cluster SND_clud2m
Clone SND153, SND219, SHD226, SND702, SHD704

>BNDRI53 774 bp

ACTGCTTGACATTCAGCTCGGCARRATAGGCCAGCTCGTCGTCCCACTGCAGLUTCGGGEATCTTGT TGGCCGCATCAARACCCCTC
AAGTTCCCGGTGGCCACTTTACTGCGCAGCTTGTTCTGTTCGTCGATARAGAGCTGCTTC TGATCGGCAGTTARGCGAATAAGEGT
GGCATCTTCCTAATGTCGCACCTGACGETGTTTATCCTTCTCTIGGGCCTTGCCAGCACACTTGCAAGTGACGGCACACARCCARR
CTGTGTGAAMMAAGCCGGTARACAAGCGGCAAACATARARAAATTGGAAGTTCAATGAT TCGGAAGAGGTGAMTGCTACTTCANGT
GICTGTTAATCRGTGARAATATTATGGATARAAATGGTCARAACT TCARTGGCACAACATTTTTCARATTTTTCARCACCCAAGAG
CTGAAAGGTAATGCGGACAGATGCC TCACATACGCCCAGATCCTGARTGCCCACACTTGTGCCGGGTCGTATACARTTTTCARATG
TAACCTTGATGCAARTCCCGAAGGTGT TARGAATCAATGATCGAATATTTTTCGAARARATCCAARAAGCCAAAARRTGGTGGCA
AAAAGAAGGGCARGAARAGTAAGGT TTAAPARATARGTCCGAAGACARRGAGACACTGAAGCAATAARGCCCAGTCTATAAGCTTTT
CCCARAATAT AGCCTEACGTTTT TGTGART TCCCARARGTTATC TTTTGT TARATAMATTTGETTTTRACAGT ARAARRRALDDRAE

»SND153 148 aa
MSHLTLFILLLGLASTILASDGTOQPNCVEKEARGKQAANTIHKNWE RTEHNR
DSEEVHEKCYFKCLLISENIMDENGQOQNFNGTT T FFKFEFFNTQELIEKGHN
ADRCLTYAOILNAHTCARARGSYTIFKLCNLDANPEGVEKERKSHMHMIETYTFS
KKSKEKPKNGGKEKIEKGEHKIEKSK KV
Signal peptide : M S H L TLFILLLGLAGSTZLA

Score A
Sequences producing significant alignments: {(Bits) Value
gb |AAD31875.1)AFL39912 1 ocdorant-binding protein RpalCBP2 [BRhync 44,3 0,002
gb [AAD3IBB3.1{AF141865 1 odorant-binding protein RpalQB8P2' [Rhyn 43.9 0.003
gb|AACE3437.1! pheromone binding protein [Anomala osakanal) 36.6 0.45
gb | AR064878.1) ecdorant-kinding protein RpalQBP4 [Rhynchophorus p 36.2 0.52
ref|NP 001035316.1| odorant binding pretein 11 f{Apis melliifer... 36.2 0.58

>3ND21% 813 bp

AGGCCACGGTGTTGTGGCAGLGATCGTGCGACATTT TACACTGC TTGACAT TCAGCTCGGCARAATAGGLCAGCTCGTCGTCCCAC
TGCAGCTCGGGCATCTTGTTGGCCGCATCARARCCCCTCAAGTTCCCGGTGGCCACTTTACTGCGCAGCTTGTTCTGTTCGTCGAT
APAGAGCTGCTTCTGATCGGCAGTTARGC GAATARGGGTGGCATCTTCCTAATGTCGCACCTGACGCTGTTTATCCTTCTUTTGGS
CCTTGCCAGCACRCTTGCARGTGACGGCACACAACCAAACTGTGTGAARARAGCCGGTAARCANGCGGCAARCATARAARATTGGA
AGTTCARTGATTCGGARAGAGGTGAMATGC TACTTCAAGTGTCTGTTAATCAGTGAARRATATTATGGATARAAATGGTCARARCTTC
AATGGCACAACATTTTTCAARTTTT TCARC ACCCARGAGCTGAAAGGTAATGCGGACAGATGCC TCACATACGCCCAGATCCTGRA
TGCLCACACTTGTGCCGGGTCGTATACAATTTTCRARTGTRACCT TGATGCAAATCCCGRAGGTGTTARGARATCAATGATCGART
ATTTTTCGAAAARATCCAAARAGCCAAARAATGGTGGCARRAAGANGGGCAAGARAAGTAAGGTT TAARAATARGTCCGARGACAA
AGAGACACTGARGCARTARAGCCCAGTCTATAAGCTTTTCCCAARATATAGOCTGACGTTITTGTGAATTCCCAARAGTTATCTTT
TGTTARATAAATTTGTTTTTARCAGTARAARRAABARRA

»SND21% 148 aa
MSHLTLFILLLGLASTLASDGTOPNCVEKKAGKORRANTIIEKNWEKTEDHN
DESEEEVHKCYFECLLISENRIMDENGONFNGTTP FFEFEFNTOLELLEKGH
ADRCLTYAODOILRAHTCAGSYTIFKCNLDANPEGVEKKSMIEYTFS
KKSKKPKNGG¥EKEKEGEKEKSHKV
Signal peptide : M S HLT L FILLLGLAGSTLA

Score E
Seguences producing significant alignments: {Bits) WValue
gbjAADILETS5.1|AF139812 1 odorant-binding protein RpalQBP2 [Rhync 44.3 0.002
gbiAAD31883.1|AF141865 1 odorant-binding protein RpalOBP2' [(Rhyn 43.0 0.003
gbiAAC63437.1| pheromone binding proteln (Anomala osakanal 36.6 0.45
gb | ARQ64978.1] odorant-binding protein RpalQBP4 [Rhynchophorus p 36.2 0.52
cef (NP 001035316.1] odorant binding protein 11 [Apis mellifer... 36.2 0.58

*5ND226 794 bp

GCGATCGTGCGACATTTTACACTGCTTGACATTCAGC TCGGCAAAATAGGCCAGCTCGTCGTCCCACTGCAGCTCGGGLATCTTGT
TGGCCGCATCAARACCCCTCAAGTTCCCGGTGGCCALTTTACTGCGCAGCTTGTICTGTTCGTCCATAARGAGCTGCTTETGATCS
GCRGTTAAGCGAATAAGGGTGGCATCTTCCTAQEETCGCACCTGACGCTGTTTATCCTTCTCTTGGGCCTTGCCRGCACACTTGCA
AGTGACGGCACACAACCAMC TG TGTGAARAARGCCGGTAAACAAGCGGCADACATARAAARTTGGARGTTCAATGRTTCGGAAGH
GGTGAARTGCTACTTCAAGTGTC TG T TAATCAGTGARARTATTATGGATAARAATGGTCARARCTTCAATGGCACARCATTTTTCA
RATTTTTCARCACCCAAGAGCTGARAGGTAATGCGGACAGATGCCTCACATACGCCCAGATCCTGARTGCCCACACTTGTGCCGGE
TCGTATACAATTTTCAAATGTAARCCT TGATGCARMTCCCGAAGGTGTTAAGAAATCAATGATCGARTATTTTTCGRARRAATCCAA
RARGCCAARARATGGTGGCARAAAGAAGGGCAAGARAAGTAAGGTT TAAAARTAAGT CCORAGRCAARGAGACACTGARGCAATAR
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AGCCCAGTCTATAAGCTTTTCCCAARATATAGCCTGACGTTTTTGTGAATTCCCAARMGTTATCTTTTGTT. TAAATTTGTTTT
TARCAGTRAARAAAPNDRADBDD

>SND226 148 aa
MSHLTLFILLLGLRARSTLASDGTOQPHNCVEEREAMGHEQARMANI ENWEKTFEFH
DSEEVEKCYFHECLLISENIMDENGQNFNGT T FPEFFNTOQELZE KGN
ADRCLTYAQILNAHTCAGSYTIFKCNLDANVPEGVEKSMIETYTFS
KKSKKPKNGGKEKKGCKKSHKYV
Signal peptide : M S WLTL FILLLGLASTLA

Score E
Sequences producing significant alignments: {Bits) Value
gb{ARD31875.1|AF138812 1 odeorant-binding protein RpalOBPZ2 [Rhync 44.3 0.002
gb|ARD31883.1|AF141865 1 oderant-binding protein RpalOBE2' [Rhyn 43.8 0.003
gb|ARCE3437.)1| pheromone binding protein [Anomala osakana) 36.6 0.45
gb|ARDS4978.1] odorant-binding protein RpalOBP4 {Rhynchophorus p 36.2 0.52
refINP 0010352316.1] codorant binding protein 11 [(Rpis meliifer..., 36.2 0.58
GRAOUP 3
Cluster SND_clul3m
Cleone SND513, SWD517, S5ND526, SNDS28, SND542

>SNDS13, SND517, SND526, SNDS28, SWD542 771 bp
CACCGATTTGGAGAACATTATGARACTGTACGGRACCCCAGARCGACCGGGTGCTCRAAGTGCCGTICARCTTTGTCCTTTTGAGEA
ACACTRACATCRACAGCACTGGCCGTGACTTCTTCRAACCTGGCCAAGGAGTGGTTAGACGCCATGCCCGAGGGCARCACAGCCAAT
TGGGTGCTCGGCARTCACGACARCAAACGARTGTCCAGLCGGLTGGL TG TGGGCCGTCRAAGATGTCCTGATCGATTTTCCTTCAGAC
AATGCCTGGCATIGCGGTCARCTACTACGGTGAGGARAATCGAAATGGTGGACACTTACATTCCETGGARATGAGACTCTTGATACGG
CCGCCTOTCOGTCGAACCCAGAGATTTTCARCTCAATCTUGLGTGACCCGGTCCGAACACCAATGCAGTGGGACGACTCGARATTC
GCTGGCTTTTCARCCGGTGACCGCACGTGOTTGC CGGTGGCGGTGGACTATCGTACGARCAATGT GARARAACCAGC TCGCCACTCC
RCGAAGTCACCTGAATATGTTCARGAAGC TTTTGGAACTTCGCAAACACGAGGCGGTGCTCCAGGALGGCACCTTCGAGGGCCACG
CTITTGAACGATGATGTGATCGTCTATCGGCGCAT GGTGGAAGGTGTCAAGGCCTACTATGTCGTATTGAATTTTGGCARGAACGAG
CATGAAGTTGATGTCCRAGCCGTGTTCCCAGAGGCACCTCCAAGGTTGGAAGTGGT TGTGTCGTCGTTGAACACGARGGTTGA

>ENDS913, SHDS17, S5NDS26, SHWDS2H, SHDS4Z 256 aa ¢
TDLENIMELYGTPERPGAQVPEPFNFVLLSNTNINSTGRDFEPFFNLA
KLEWLDAMPEGNTANWYVLENHDNKXKRMSSRLGVGRODVILMIFLGQT
MPGIAVNYYGEEIEMVDTYIPWNETLDTAACRSNPETIVFNSTIS SR
DPVRTPMOWDD SKFARARGFSTGDRTWLPVAVDYRTNNVYENOLATEP
RSHLNMFEKEKLLELRKHEAVLQDGT FEGHALNDDVIVYRRMVESG
YVEAYYVVLNFGEKNEHEVDVIORVFPEAPPRLEVYVSSLNBTEY
Score E
Sequences producing significant alignments: {Bits) WValue
ref|XP 320938.3| ENSANGPOGOQQ0176B2 [Ancpheles gambiae str, P... 265 2e-69
gb|EATY8295.1] alpha-amylase [Aecdes aegyptil] 263 S5ar69
gb|EAT{8296.11 alpha-amylase [Aedes aegypti] 261 Je-69 *
GROUP 4
Cluster S$ND _ciu04m

Clones SND296, SND30S, SND327, SND345, SND348, SND357, SND705

>SND286 772 bp . ]
TGACGACGAAGAAGAACAGGTAGACTCAGATCAAGTACCGGATACTCGAGACARAGAC TCGCTTGGCACRAATCARGAATTGGARR
ACACAGATTCAGAAGATCAGGATGAAGATGAAGARGATGGTGGATC TAGCGAGGATGATGATGCRACTCATGTC TCAGGCGARGAA
GRCGGAGATCABAGATCTGAAGRCGCTGATGATGGTGTTGGAGCAGTCGATCARGATGGCCGAGGCGCAGT TGCCGAAGGTGATCA
TGCAGATGGCGCTGCCGGAARAGGTGGAMAGARGGCCARGARAGGAAARGGARRGGC TARAGC TGATGAGGCTGCGGCTTCCCATG
GATCTGACGGC TATGGAGGTTACGATGGA TATGGCGATGARGAATC TGCCETTCACACGTACCAGCGGGTGATGCAARTTCTGGAC
GGARTACARATAAATGCCCCAGGACCTC TCARCGOTMEGC TGACCAACGGETIGCATGCACT TARACACGATGTCATTGGCATAGT
TGTGCACATTCARCACT TCAGTAGGATCGAGCACTGCTTCGGCARTCTGGC TGAGATTGT TCARTTATATGCAGGTGRACGCTGTTG
AGCGATACCAATACTGCCAGGGCACTIGCATCGATACAGTTTCTAATGATTTTACTAATGARATGCATGATC TAACARRTCGATTA
AATCCATGTCTACAAGGRGGGTTCTACTGAATGTATGU TTAGATGC TCAATTGAATARAGTGC TTCTAARTCGARRARRAARARNA
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>SND296 238 aa
DDEEEQVDSDOQVPDTRDKDSLGTNQELENTDSEDOTD H'D EEDGG
SSEDDDGSHVSGEEDGDOQRSEDADDGVGAVDOQDGRGAYVAEOGDH
ADGAAGEKGGKEKAKKGKGRKAKADEGARSHGSDGYGGYDGYGDETE
SAVHTYQRVMOQILUDGI QINWNAPGPLNGRLTHNGLEARLEKEHDVIGTIUV
VHIQHFSRIEHCFGNLAEIVOQLYAGDARVERYQYCQGTOCIDTUVS
NDFTNEMHDLTNRLNWNPCLQGGFY

Score E
Seguences producing significant alignments: (Bits) Value
gb]ARRLB428.1) salivary protein [Culex pipiens quinguefasciatus] 45.4 0.0¢02

gblARU0E523.1| putative secreted salivary protein (Culicoides so 37.7 o
gb(ARR1B452.14 putative salivary protein {Culex piplens quinguef 37.4 o
gelAnU06524.1| putative secreted salivary protein [Culicoides so 37.0 0.88
gblABR43056.1] 29 kDa salivary protein SP08 [Phlebotomus pernici 34,3 5

>SND305 650 bp

GARGATGGTGGATCTAGCGAGGATGATGATGGAGETCATGTC TCAGGTGAAAATGGAGATCATAGATC TGAAGACGCTGATGATGG
TGTTGGAGCAGTCGATCARGATGGUCGAGGCGCAGTTGCCGAAGG TGATCATGCAGATGGCGC TGCCGGARAAGGTGEARAGARGG
CCAAGAAAGGAAAAGGAAAGECTAARACTGAT GAGEGTGCCECTTCCCATGGATC TGACGGC TATGGAGGT TACGRTGGCTACGGC
GATGARGARTCTGCCGTTCACRCGTRCCAGCGGGTGATGCARATTCTGGACGGAATACAAATAART GCCCCAGGACCTCTCAACGS
TAGGCTGACCAACGGGTTGCATGCACTTARRCACGATGTCATTGGCATAGTTGTGCACATTCAACACTTCAGTAGGATCGAGCACT
GCTTCGGCARTCTGGCTGAGATTGTTCAAT TG TATGCAGGCGACGCTGTTGAGCGATACCAGTACTGCCAGGGCACTTGCATCGAT
GTCGTTTCTAATGATTETACTAATGARATGCATGATCTAACRARTCGATTRAAATCCGTGTCTACRAGGAGGGTTCTACTGAATGCA
TGCTTATATGCTCARTTGAATAARATGTTTC TARATCGARARARAAAN

>SHND305
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Sequences producing significant aljignments: (Bits) VYalue
gb|ABR18428. 1] salivary protein (Culex pipiensa quinguefasciatus] 45.4 0
gb |ARU06523.1| putative secreted salivary protein [Culicoides so 37.7 Q
gb|AARLB452.1] putative salivary protein [Culex pipiens quinguef 37.4 0.67¢
0
5

gb |AAUDE524.1] putative secreted salivary protein {Culicoides so 37.0
gb!ABA43056.1] 29 kDa salivary protein SP08 [Phlebotomus pernici 34.3

*EW03I2T T3 bp

TTGACGACGAAGAAGAACAGGTAGACTCAGATCARGTACCGGATACTCGAGACAAAGACTCGC TTGGCACAAA TCAAGAATTGGAR
ARCACAGATTCAGARAGATCAGGATGAAGATGAAGABGATGGTGGATCTRGCGAGGATGATGATGGAAGTCATGT CTCAGGCGARGA
AGACGGAGATCAAAGATCTGAAGACGCTGATGATGG TGTTGGAGCAGTCGATCAAGATGGCCGAGGCGCAGT TGCCGAAGGTGATC
ATGCAGATGGCGLTGLOGGARAAGG TGGARAAGARAGGCCARGAAAGGAARAGGARAGECTARRGC TGATGAGGGTGCGECTTCCCAT
GGATCTGACGGC TATGGAGGT TACGATGGATATGGCGATGAAGAATCTGCCGTTCACACGTACCAGUGGGTGATGCARATTCTGGA
CGGAATACARATARATGCCCCAGGACCTCTCARCGGTAGGCTGACCAACGGGTTGCATGCACT TAARCACGATGTCATTGGCATAG
TTGTGCACATTCAACACTTCAGTAGGATCGAGCACTGCTTCGGCARTCTGGCTGAGATTGTTCAATTATATGCAGGTGACGCTGTT
GAGCGATACCAATACTGCCAGGGCACTTGCATCGATACAGTTTCTARTGATTT TACTAATGARATGCATGATC TAACPAATCGATT
AARTCCATGTC TACARGGAGGGTTCTACTGAATG TATGCTTAGATGCTCAAT TGAATAAAGTGCTTCTAAATCGAANARARARAA

»5ND327 238 aa
DDEEEQVDSDOVPDTRDEDSLGTWQELENTDSEDOQDEUDEEDGG
SSEDDDGSHVSGEEDGDQRSEDADDGVGAVDOQDGRGAVAEGDH
ADGARGKGGKKARARKKGKGEKEAMRKADEGAASHGSDGYGGYDGYGDETE
SAVHTYQRVMOI LDPGIQINAPGPLNGRLTHNGLHALERKHDVIGTIVW
VHIQHFSRIEHCFGNLAEIVOQLYAGDAVERYQYCQGTCIDTVS
NDFPFTNEMHDLTNRLNPCLQGGT FY

Score E
Sequences producing significant alignments: {Bita) Value
gb|ARR18428.1| salivary protein {Culex pipiens quinguefasclatus] 46.2 g.002
gh|RAU0E523.1] putative secrefed salivary protein {Culicoides sc 38.8 0,32
gb |MAUO6524 .11 putative secreted saflvary protein [Culicoides so 3B.1 0.54

gb|ARR1E452,1] putative salivary protein [Culex pipiens guinguef 37.7 0.71
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»>ZND345, SND3I48 768 bp
QQEGARGAAGAACAGGTAGACTCAGATCAAGTACCGGATRCTCGAGACAAAGACTCGCTTGGCACAAATCAAEAATTGGAAAACAC
AGATTCAGARGATCAGGATGAAGATGAAGAACATGGTGGATC TAGCGAGGATGATGATGGAAGTCATG TC TCAGGCGAAGARLGECG
GAGRTCARAGATCTGARGACGCTGATGATGGTGTTGGAGCAGTCGAT CARGATGGCCGRGGCOGLAGTTGCCGAMGGTGATCRTGCA
GATGGCOCTGCCGGARAAGETGCRARGARLGGCCAAGARAGGRARAGGARAGGCTARAAGCTGAT GAGGGTGCGGCTTCCCATGGRTE
TGACGGCTATGGAGGTTACGATGGATATGGCGATGAAGRATCTGLCGTTCACACGTACCAGEGGGTGATGCARATTCTGGACGGAR
TACARRATARATGCCCCAGGACCTC TCARCGGTAGGCTGACCARCGGGTTGCATGCACT TARRCACGATGTCATT GGCATAGTTGTG
CACATTCAACACTTCAGTAGGATCGAGCACTGCTTCGGCAATC TGGECTGAGATTGTTCARTTATATGCAGGTGACGCTGT TGAGCSE
ATACCARTACTGCCAGGGCACTTGCATCGATACAGTTTCTAATGAT TTTACTAATGRBATGCATGATC TARACAAATCGATTARATC
CATGTCTACAAGGAGGGTTCTACTGAATGTATGC T TAGATGCTCAAT TGAATARAGTGC TTCTAMATCGAAAMALARLAR

»SND345, SND3I4H 237 aa
DEEEQOQVDSDOVYPDTRDEDSLGTNOQELEMNTIDSEDOQDEDREEDGG S
SEDDDGSHVSGEEDGDOQRSEDADDGVGAVDODGRGAVAEGDHBSHA
DEGAAGKGGKEARAKKGKGEKAKADEGRAS HGSDGYGCOSGYDGYGDEES
AVHTYQRVMOILDGIQINAPGPL WGRLTHNGLHALEKHDVYIGIVY
HIQHFSRIEHCFGHNLAEIVQLYARGDAVERYQYCQGTCIDTUYVYSHUN
DFTREMHBDLTHNALNPCLOQGGTFY

Score E
Sequences producing significant alignments: . {Bits} Value
gb|ARR18428.1| salivary protein (Culex pipiens quinguefascistvs] 46.2 0.002
gblARUDGS523.11 putative secreoted salivary protein [Culicoides so 38.% 0.32
gb|ARUDE524.1) putative secreted salivary protein (Culicolides so 38.1 0.5%5

gb|ARRI8452.1] putative salivary protein [Culex pipiens gquinguef 37.7 0.72

>SND357 767 bp
BCE&QGRAGAACRGGTRGBCTCAGATCABGTACCGGRTACTCGRGACAAAGACTCGCTTGGCACRHATCRRGAATTGGAAAACRCA
GATTCAGAAGATCAGGATGAAGATGARGARGATGGTGGATCTAGCGAGGATGATGATGGANGTCATGTCTCAGGCGRAGARGACESG
AGATCAAAGATCTGAAGACGCTGATGATGGTGTTGGAGCAGTCGATCARGA TRGCCGAGGCGCAGT IGCCGARGGTGATCATGCAG
ATGGCGCTGOCGGARRAGGTGGAARGARGGCCANGAARGGARAAGGARAGGCTARAGCTGATGAGGGTBCGGCT TCCCATGGATCT
GACGGCTATGGAGGTTACGATGGATATGGCGATGAAGAATCTGCCGTTCACACGTACCAGCGGGTGATGCARATTCTGGACGGART
ACARATARATGCCCCAGGACCTC TCARCGGTAGGCTGACCARCGGGTTGCATGCACT TAMACACGATGTCATTGGCATAGTTGTGE
ACATTCAACACTTCAGTAGGATCGAGCAC TGCTTCGGCAATCTGGCTGRGATTGTTCAATTATATGCAGGTGACGCTGTTGAGCGA
TACCARTACTGCCAGGGCACTTGCATCGATACAGTTTC TAATGAT TTTAC TAATGARATGCATGATCTARCARBTCGATTARATCC
RTGTCTACAAGGAGGGTTCTACEE&ATGTATGCTTAGRTGCTCBATTGAATAAAGTGCTTCTAAATCGRARAAARAAAR

>8ND357 236 aa ¢
EEEQVDSDQOQVPDTRDEDSLGTNOELEWNTDSEDQDEDEEDRDGGSS
EDDDG SHEHVSGEEDGDQRSEDADDGVGAVDODGRGAVAEGDHATD
GAAGKGGKEKAKKGKGRAKADEGAASBGSDGYGGY DGYGDETETSHSA
VHTYQRVMQILDPGIQINAPGPLNGRLTNGLHALKABDVYIGIUVVH
I QHFSRBRIEHCFGHNLAEIVQLYAGDAVERYQYCQGTCIDTVY SHND
FTNEMHDLTNRLUNPCILOQGGTE Y

Score E
Sequencez producing significant alignments: (Bits) Value
gil38350637 1gb|ARRLIB428.1] salivary protein {[Culex pipiens quing 46.2 0.002
gil51557772)1gb|ARU0E523.1| putative secreted salivary protein [C 38.8 = 28
gil51557774 |1gb | ARD06524. 1| putative secreted salivary protein [C 38.1 Q.48 *
gi)383506851gblAARIQE52.1]| putative salivary protein [Culex pipi 37.7 0.62
GROUP 5
Cluster SND_clulSm
Clones SMD277, SND285, SND29%4, SND310, SND321, SWD3Z2%, SNP3Q0, SND34S, SND367,

SND3I73, .SHND436

>SND277, SND2E5, SND294, SND310, SND321, SND329, SND340, SND349, SND367, SKD373,
SND436 584 bp .

CCABRGATGTTGTTGACARCATTITTCARTGTCTGCT TGCTGATTTTCCTCGTCGACGCCGCCTACCARCCGCCARCATTCAGCGAC
AARCCCCATGRATGGTGATGACARAACACCCGACTAT TACGACC AGARGGAC TACGAT TACCTGGCCAACGAGGCGGGTCTGTACCA
AAAGRAGCCGCCEGETGGTTTGATTGTGGGCGETGERCAGGCCGGANAAACGGGACAAGCGGGCAAAGT TGGAARAGCAGGRRAAG
TTGGARAAGCCGGGANACCTEGTGCARRGCARGGCANGANGARACCARRGAATGGAAAGRAGGGTGTGAAGGGRCAGARAGGGCAG
RARAGGCCAAARGGGTCAGAATARARAAGT TGGCCGTARARATCCARAGCACGGCCTARAGTARARRTCTARTARAGTTTATGTARGA
TGTTTTCTGAARTARACGTGTATGAGTGCAGEGCARGTGATCARGATCAAGAACGATCATCCARAARMACAGTARRRGAGGATCTCC
TTGCTTGGCCACTATTT TTGAAARTTTGTGAAMAATCAARGARACTACTTATAGTC ARARARARAARA
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>SND277, SND2B5, SND294, SND310, SND321, SND329, SND340, SND3I49, SNDBG?' SND373,

SND436 132 aa
KMLLTTFFNVCLLIFLVDAAYQPPTFSDKPHDGDDEKTU®?DYYTDOQ
KDYDYLANEARARGLYOQOQEKEKPPGGLIVGGGOUQAGKTOGOQARGE KVYVGEKAGEKTY
GKAGEREPGAKOGEKERKKPENGEREHEGVEKGOKGCGOKGSGQEGONE KEKVGRERNTEP
STA

Scora E
Segquences producing significant alignments: {Bits) Value
gbtABF18029.1] putative salivary mucln (Redes aegypti) 46.6 9e-04
gb|ERT42064.1]1 conserved hypathetical protein (Aedes aegypti] 45.9 ¢.001
gb|ABFi8030.1| putative salivary mucin 2 (RAedes aegyptil} 45.8 0.001
g | ARU06S502.11 unknown salivary protein (Culicoides sonorensis) q4 .7 0.003
gh|ARVS0640.1] putative salivary mucin [Redes albepictus] 40.4 0.061

gk lARR18436.1]1 putative salivary mucin [Culex pipiens quingquefas 33.5 7.5

GROUP &
Cluster SND_clulsm
Clones SNDLA2, SNDL86, SNDL22, SNHND244

>5ND182, SHND186, SKND192 459 bp

CGACARGGATATGGACCGAGGTTTGACAGTGGLCGANGGARAATATGCGRAAGGARCAAAGTGTTTATAAATTCATGACCTTCAACA
ATTACGGGTACCCAGACGAGGCCTCGAGTETTETGCTTGAGTATCGAGCAAAACGCGAGACTGACGARGAGCACTGTGCCCCAGGA
GCACATARCTTGGAAAGCTTCTGTTT TAARATGTCAAATGGUCCAGACCAAGRGGACCCTTACTTAGCGTGCAATGCTGGCUTAGG
AACAGGGATAGTCGRAARCAAAGATAGCCCCACACAGCTGATCGGCGTCGTCACARAGTCCAACAAGARCTGCAATTCAACGATAG
ACGAACCGGACRCCARCAGCTACGTTTACGTCTTCAAAGCATEGGATTGAGCAARCTATCCAGCATTAARAATAAANTTCATATTTG

>SND182, SND186, SHDL2Z 134 aa
DKDMDRGLTVAEGEKYAKEQSVYKFMTFNNYGY PDEASSFVLEY
RAKBRETDEEHCAPGAHNLES S FCFEKEMSNGPDOQEDPYLACNAGLOG
TGIVENKDSPTOLIGVVTEKSNEKNCNSTIDETPDTNSYVYVFKAW
I EQTIOQOH

Score E®
Sequences preducing significant alignments: {Bits) Value
refiXP 001089922.1f PREDICTED: szimilar to chymotrypsin-like (Mac 36.2 Q.57
ref (NP 446461.11 chymetrypsin-like (Rattus norvegicus] >dbilg... 35.8 Q.81
dbi |BAB24267.1] unnamed preotein product [Mus musculus) 35.0 1.2
dbj |IBAB22548.1] unnamed protein product [Mus musculus) 35.0Q 1.2
ref[NP 075671.1] chymotrypsin-like {Mus musculus) >dbj|BAB202.., 35.0 1.2

»>5ND244 B8Ol bp
CGGACTCGTATTATGTCTGCTCCCARGARATTTCGGACARCARGCAGGAGGCAARAGTACTGARAAARTTGACGACACCATCACCT
ACRACATCTTCGCACCCCGTTCCARTGARCACTTCCATTGGATGGGCATGTTGTTGCGGAACCAAAGGCCGGTTTAT TACGTGACC
TTTGTTARGGCARRAAGTCTGTGGTCCAT CACAGCEGGGAGTTGCGTGCGAAAGAGATACCAAAGACGCTTTGGAATGTTCCAAGT
GCGATTTGGCAGCCACAGRABGGCTCGACAATCGGARRGAATATCGAGTGTCAGCGTTCCGSTTGGAGTCCGAGARAATAGATTCCTAC
TGATGAGARTC AT TGGCGACARGGATATGGACCGAGETTTGACAGTGGCCGRAGGRAPATAT GCGAAGGAACADAGTGTTTATAIA
TTCATGACCTTCAACAATTACGGGTACCCAGRACGAGGCCTCGAGTTTTGTGCTTGAGTATCGAGCAARACGCGAGACTGACGAAGA
GCACTGTGCCCCAGGAGCACATARCTTGGARAGCTTCTGT TT TAARATGTCAARTGGCCCAGACCRAGAGGACCCTTACTTAGCGT
GCAATGCTGGCCTAGGARCAGGGATAGTCGARAACRAAGATAGCCCCACACAGC TGATCGGCGTCGTCACRARGTCCAACARGARC
TGCAATTCARCGATAGACGAACCGEACACCAACAGCTACGT TTACGTCTTCARAGCATGGATTGAGCARACTATCCAGCATTIAARA
ATAAALTTCRATATTTGGCTTTARARRE

>SND244 256 aa .
GLYVLCLLPRNFGQQAGGEKSTERKIDDTITYNIFAPRSBSNERBTEFHWHM
CHMLLRNQRPVCYVTFVEKAKSLWSITAGSCVRKRYQRRFGHFEQYV
RFGSHRWLDNREKEYRVSAFRWS PARNRFLLMRIIGDKDMDRGLT
VAEGKYAKEQSVYKFMTFNNYGYPDEASSFVLEYRAMKRETDERHE
HCAPGAEBNLESFCFEKEMSNGPDQEDPYLARCNAGLGTGIVENEKDS
PTQLIGVVTEKSNENCOCNS Iﬂ} DEPDTHNSYVYVFEARWIEQTTIOGQH
Score E
Sequences producing significant alignments: . (Bits) Value
ref|XP 001083922.1) PREDICTED: similar to chymotrypsin-like fHac 35.8 2.6
gb|ARFS1345.1] chymotrypsin-like serine protease precursor [G... 35.4 3.1
SpIQITTV7 |GPL GLOAU Lectizyme precursor {(Proteolytic lectin) ... 35.4 3.2
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GROUF 7 ‘
Cluster SND_cluls
Clone SNDOAS

>SNDOBS 360 bp
CACCCAMATAGTCAGCGACCGTACCCATCGAGTGGGCTGCGCCATTTCCCGCTACCCCGAATGGAGTCAARAGTACCAAATGAARCT
TGARGACCATGCTGTTGGCCTGCGATTATTCGTTCACGAACATTTTCARGGAGCCAGTCTTCGAGRACGGGARRAGACGGCARGTGCT
TGTAARMACGGCARCCACCATG TG T TCARAGGAT TG TGCARGGARACGGAACCGATTACGCCC TATGRAGAATTTCTTCGCCTGGTG
GTTGCCCARATATCAGARTCOGCGGTTGAAATGTAGACACAGATGGATTTGAGGAATAAAGTTTTTCCGT TAATGAATATTTTAGGE
CARGAARDBAAPEALRA

>SNDOBS 84 aa
TQIVSDRTHRVGCAISRYPEWSOKYOMNLKTMLLACDYSFTNTI
FEEPVFETGERKTASARCKNGNHEVYVFEGLCKETEPITPYENTFPFAWW
LPFPKYOQONRGCG

Score E
Sequences producing significant aligrnments: (Bits) value
gb|EAT468084.11 venom allergen (Aedes aegyptil &6.2 6e-10
gb|EAT46342.1) venom allergen (Redes aegypti) 65.5 le-09
gl |BAPE8776.1| antigen S-related 2 salivary protein [Anopheles d 65.1 le-09
ref[XP 316457.2] ENSRNGPQO000025115 [Ancpheles gambiae stx. P.., £3.9 de-09
gbIEAT42985.1| venom allergen [Redes aegypti) 63.2 5e-09
gb|AAVE0ETS . 1| salivary antigen-5 related protein AG5-1 {hedes a §63.2 S5e—-09
ref |XF 316454.2| ENSANGPO00Q0020471 {Anopheles gambiae str. P... 62.8 7e-0%
gb|EARDGE321.3) AGAPO00356-PA (Ancopheles gambiae str. PEST] 6l1.6 le—-08
ref|XP 314254.3] ENSANGPQO0000LB746 [Anopheles gambiae str. PEST 51.6 1e-08
gb |AALEBTIB80.1 JAF457550 1 antigen S-related 3 protein [Ancpheles 6l.6 1e-08
gbAAD32191.1{AF13251) 1 antigen 5-rxelated protein (Lufzomyia lo 61.6 le-08
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IE. Sequence oclusters of gealivary gland c<DRAs from female S. nodo coding for
cellular protaina (Cellular protain category}! @ The first translated Yamine acid is
underlined. The termination codon (TGA or TAG or TAA) is listed in beold and

underlined. The concencus polyadenylation signal sequence (AATRABRA) is listed in bold.

GROUP 1
Cluster SND_clul?m
Clone SND0G3, sSNDO64, SHD713, SND716

>SNDO63, SwD064, SHNDT13, SKD716 767 bp .
TTTITGATATTCGTACCGTTCAGACGTTAARATGTC TCATCGTAAGTTTTCAGCACCTCGTCATGGTTCGATGGCCTTCTACLCCA
AGRAGCGTGCCCARCGCCATCGTGGTARGGTTAAGGCCTTCCCCARGGATGACCCATCCARACCGGTCCATTTGACCGCATTCATG
TCCTACARGGCTGGCATGACCCACATTGTTCOTGAGEGCCGATCGTCCCGGCTCARAGATCARCAAGARGGRGATCGTCGAAGCGGT
CACCATTTTGGACACGCCACCAATTGTCAT TGCTCGGCGCCGTTGGT TACATTGAAACACCCCATGGACCACGTGCTCTCACCARTG
TGTGGGCTCAACATTTGTCCGAAGAGTGCCGTCGTCGTTTCTACAAGAACTGGTACTGCGCCAARARGARGGLCCTTCACCAAGGCG
TCARAGAAGTGGACCGATGAGC TGGGCARGRAGRACATCGRGGACACATTCARGALANTGATCCGCTACTGCARAGCACATCCGTST
GITGGCCCATTCGCAAAT CCGCTTGATC BAGCAAGGLCAGRAGARGGUTCACCTGATGGAGATCCAAT TGAATGG TGGCACCATCG
AGGACARGATCAACTGGGTGAAGGAGCAC TTGGARAAGCCCAT TCCCGTGTCGGAGGTGTTTGCCCAGGACGAGATGATCGATTGT
ATTGCCGTCACCARGGGTARAGGGTTTCAMGGGTGTCACCAGECGTTGGCACACARARGAATTGCCGCGUARGACACACA

>SNDO63, SNDOG64, SHRTLI3, SHNDTI6 245 aa
MSHRKFSAPRHGSMAFYPKKRAQRHRGEVEKAFPEDDPSKPVHL
TAFMSESYXRAGHMTEIVREADEREPGSKINKKEIVEAVTILDTPPIVI
VGAVGYIETPHGPRALTNVWAQHLSEERECRRRFYEKNWYCAEKTEKEKA
FTEASKKWTUDELGEKEKNIEDT FPFEKKHMIRYCKHRIRVYVLAHSOQIRLTIEK
QOGCOHKKXAHLMEIQLNGGTIEDKINWVEKEHLEERK?PIPVSEVFEFAQDE
MIDCIRMAMVTEKGOCKSGSFKGVTSRWHTEKETLPRIEKTRE

Score E
Sequences producing significant alignments: (Bits) WValue
Score E
Sequences producing significant alignments: {Bitsg) Value
gb |EAROBE49 .41 AGAPO03556-PA [Anopheles gambiae str. PEST) 4473 6e-123
gb|ABF18250.1| ribosomal protein L3 {Aedes aegypti] 441 Je-#22
golARR96131 .1 RHE2603p [Drosophila melancgaster] 421 2e-1186
ref|MP 524316.1| HRibosoma)l protein L3 CG4863-PA, isoform A& [D... 421 Z2e-116
ref|XP 001359937.1] GAL8487-PA [Drosophila pseudoobscural] >»>gb. .. 418 Te-116
ref|XP 313303.31 ENSANGP(0000011028 [(Anopheles gambiae str. PEST 416 je-114
ref|XP 971875.1| PREDICTED: similar to CG4863-PA, isofoyrm A [... 416 Je~114
ref NP 001037126.1| ribeosomal protein L3 [Bombyx mori] >gblAA... 414 3e—-114
Cluster SND_cluQ8m
Clona SHMD161, SWDLIB8, SHDZ31, SHND234, SHDI17, SHD714

>$NDl61, SNDL88, SNDIL, SWD234, SND717, SNDT18 350 bp
CAATTTGAACGATTTTGRRCGTTTCCGTGTGCGACTCGCCAAGCGCGARCGTARCCAGATTGTCACACCTGTATTCAAGRARTTGA
AGAGTTCGGCTATCACGTCCGGCCTGTTC TTCGGCAAGCCAGC TARAGGARCAGTTTCATGGCCCCAGGTGCGAACATTTGATCCT
ACACTGAGARAAGAAGARGGTGARARRAGATAAGAAGGTCARGAAGGC GAAPAAGCCCGCGCCARRAAGGCARGARAATAM TARCTGR
TAAATTARATCTGTATCAGCATTTCCGARGRARAAAGAARCAATTTTGTTTTTCAARAATARARCATCCATTACTGAAGARGRAARS
BARAAN

»>SMDLl61, SMD1A4, SHD231, SHD234, SHDT17, SHDV1IE 82 aa
NLNDFERFRVRLAKRERNOQQIVTPVFKELIEKTSSHA ITSGLFFGKPRA
KGTV3IWPOVRTFDPTLEREEEKEKYXKEKDEKEKYEEKEA® K K PAPEKGEHLEK

Score ]
Sequences producing significant aligrments: {Bita) Value
gb|BAT3I6458.1] 608 ribosomal protein L14 [Redes aegypti] 53.1 4e-06
gbiBBF18086.1| 605 ribosomal protein L14 [Aedes aegypti] - 21.8% le-05
gt |AAX33361 .11 RH72463p [Drosophilaqnelanogaster] * 34.3 2.4
gb|AAV3ITOL3.1§i GMOB787p [Drosophila melanogaster] 33.9 3.0
Clustex SND_cluldm

Clone SND353, SND7?31, SHD721, SHD724
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>SND359, SND721, SND724, SNOT31 768 bp L 4
TGACACCAGTAGCTT TARCATTGTCAGATTATTATACGCGGTCTGTTGGCCALGCGGAACAGT TTTCCTTGAGAATTTAGATCTTT
TTATCGTTGTTCTGCCAMACTTTGGATTTCTAATAART AT TTTCAGRATCTARAARNAARAR A ANAARRARRABRAARTTCAAATATT
ChﬂAGRTATACATTAATTTTTTRCCARGRABCACGCTAﬁﬁQIECCTCCTRAATTCGATCCAAATGRGATABRGCTGGTRTTCATGC
GATGTGTTGGAGGAGARAGTTGGTGCTACATCATCTCTGGCGCCCAAGATTGGTCCCCTTGGTC TATCGCCARAABAAGTTGGTGAT
GACATTGCCAAGGLTAC TGCCGATTGGARAGGC T ITGAAGATCACCESTGTGCT TAACCATTCARARCCGCACRAGC TGCAATTTCGOT
GGTACCATCAGCAGCRAGTTTAATTGTGAAAGCCCTGAARGARCCT CCACGAGA TAGAARAINA AAGTARRAARTATTAAACATAGTG
GARARTATTACTT T CGATGATGTTATCAATATTGCTCGTGTCATGCGGCCAAGATC AR TGGCECGTGAGCTATC TGGTACTTGTARR
GARAGTTTTAGGCACTGU T LG T AGTGTIGEATGTACTGTGGATOGACGCTCGCCCTCTGATATAATTOATGATAT TRACAG TGAGEHD
TATTGAAGTGCCCTCTGRRE&&&ATGTRTTGRTTCTTTTGGGBAAATAAHCAAAAATTGGARARGTTGR%AAAAAARAAA

>SHD359, SHND7F21, SHDT724, SNDT3] 165 aa
MPPFPEFDPNEIKLVFMRCVGGEVGEATS SLAPKIGPLGLSPEKEKVYVG
DDIAKAMATADWHRKGLEITVCLTI QNRQAAI SVVPEPSAAMSLIVEALE
EPPRDRKEKVENIKHSGNITFDDVINIARVMRPRSMARELSGTZC
EEVLGTARSVGCTVIDGR SPSDIIDDINSEAMAIETYEPESE

Score E
Sequences producing significant alignments: {Bits) Value
gb|ABYB3774.1]| ribosomal protein L12 (Ancopheles funestus) 286 Z2e-76
gb|ABF1814]1.1) 405 ribogomal protein $2 {Redes aegypti) >gblE... 286 2e-76
ref|XP 3198222.2] ENSANGP00000019214 {Anopheles gambiae str, P... 286 Je-76
gblARY54943.11 [I[PO78B8p [Drosophila melanogaster) 275 9e-73
ref |MP 524819.11 Ribkosomal protein LL2 CG3195-PR, isoform A [... 274 le-72
Cluster SND_cluldm
Clone SND290, 3SND309%, SND323, SND720, SNDT27, SND72%

>SND220, SND309, SND323, SHDT20, SND727, SND729 432 bp
CACTTTTACTAGCTAATTCCAGCTTAAAATTACATARTGCCTCAAGAGATTARAGAGGTARARCATTTCCTGATCAAGGCCCGCAG
GAAGGRTGCCCGCGCCGTCAAGATAARGARGAACGARARACAACACCAAATTCAAGATCCGTTGCAGTCGTTACC TGTACACATTGS
TTGTGTTCGACAAGGARAAGGCCGAARAGCTGARACARTCGCTGCCACCGGGC T TGCARGTGARAGAAGTGARGTARATTTTTGCA
GTAAAT TTAAARAGAARAACGAACGGATCGTCTGCACTGAAGTTTTCTATCARARAARAATCACACCACARGCATGATACTTGCTS
GRACGTTGTGAGTACCTCCATCTGGACACAATARAGGTTGGCGATT TARRRARAARAANCARA S AAARAAPAPRAARRAAPMNATR D
BA .

>SND280, SND309, SND323, SND720, SND727, SND729 70 aa ¢
M POEIKEVEDFLIKARRKDARAMAMVEKIKKENENNTEKTFRKIRCSRYLY
TLVVFDKEKABEKLEKQSLPPGLQVEKEVK

5¢ore E
Sequences producing significant alignments: (Bits) WValue
gbtARFL8043.1) 605 ribosomal protein L38 [Aedes aegypti] >gbl... 136 4e-31
ref|XP 319334.2| ENSANGPOQOC0012582 [Anopheles gambiae str. P... 132 Se-30
emb (CAE?1621.1] Hypothetical protein CBGLl8585 [Caenarhabditis br 124 le-27%
GROUP 2 -

4

Clustex SND_clullm
Clone SND305, SNDS06, SND507V, SND750, SRD75S

>SND505, SNDS06, SNDS07, S5ND750, SWD755 604 bp

CGACCACARTGGCTTATTCT TCATTTCAACATCAATCTTTTTTGCAGTGATCACTCAACTCCARTTCGTCGTTGGCAGTGGARAGTT
TTGGAACAGC TTGCGTCGCT TTGATARGCCGCGACARAGACCAATCAGC TARGGAATACCTGTATCAGAACCTAAACGACAAATGE
GTGTATTATGGAGCTGGCCTCGCCACCAARACCGARATGGGATGTAGTAGAGGATGGTCAGCTATTGAAGAATCGACAGTCTARACT
TTGTCTAGCTGCATTGGECCTATARATCGGGTGCTATCAAACACTATGCTGGTGTCGARACTTGCAACAAAARCRANCARAACCAAR
AGTGGACACTGGTTTCAGATGGCARGGTCARGARTGTTGGAACAARCCGATATT TACAGCAGTCTGAGTCCARCCGCAGTGTTCAT
CTGGGCGACAACGGTGACAGATTTCAAATTGTTGATTGTARATAGTTGACAATTGTCCAACTTCTAAAATGACARGCTGCARARCT
GCACCTGACTGCTTCAGTATTGAATTGGCAATGACTARATCACAGAT CCGATTCCAARATATACCAGCTTAARTAARTCAAARRAA
AR
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Sequences producing significant alignmenta: (Bic Value
gb | ARY34343.1) 1lectin precursor [Viscum album subsp. coloratum) 36. 0.41
gb|ARM46936.1) lectin chain B igsoform 2 [Viscum album subsp. col 35.8 0.70
ref|XP 425982.21 PREDICTED: similar to mannose receptor €1 [Gall 35.8 0.73
GROUP 3

Cluster SND_clul2m

Clone SNDOOL1, SWO030, SHMDVL1O0

»SNDQ01, SNDO3), SHNDV10 412 bp
CGATTAGTTTCGAGAAGTACCATCCGTAARAARTGTC TTGCARACCRATCAGT TTTACAACAAMARTCTTATTTTTGTTCATTATT
TTGGCATCAATACTTGT TCTTACARATGGAAATCCTGCATTGRAARCTGCACTAGGT TCTGGTCTCARGAACCTTGCGAGGAGARAC
TTCTGGAGCT TC TGGCAC TGCCAATGCAGT TACGARRRAT TGCARARATGAACAMACCACTGCCGACCATGCRAGARRCGARGCAAR
ARTATGCARRGGTGATTGAAGAGCTCAATACAGTACTCCARAAGAGAPAAGARRAAGGATTGCATTCATATTAARTTTTATTARTGA
AGGTGCCAAGTTGTTTTGACGCAAARGTTTCGTTTGTCAAAARATARAT TATTCCTAGCRACRAGAAR

*SHDOO0L, SKDO3ID, SND71I0 99 aa
MSCEPISFTTHKILTPFLFIILAMASILVLTNGRNRPALEKTALGSGELIE KNL
ARRTSGCASGTARNAVTKIAKMNKPLPTMOQET RKQEKYAKVIEELRNT
VLQEKREKEEKGLHSY

Scorxe E
Sequences producing significant alignments: {Bits) WValue
ref WP 188360.3| protein transporter (Arabidepsis thaliana] 35.0 1.5
dbj |BAFD0S850.11 hypothetical preotein (Arabidopsis thalianal 35.0 1.5
ref|XP 001026621.1|1 Bowman-Birk serine protease inhibitor fam... 35.0 1.5
dbi|BREGELE2 . 1| wunnamed protein product (Aspergillus oryzael 35.0 1.5
db)iBAB02738.11 unnamed protein product (Arabidopsis thaliana) 35.0 1.5
GROUR 4
Cluster SND _clul3m ¢
Clone SMOL138, SNDLI41, SHDLS1, SNDLIB1, SHD201, SND229, SND610, SHD621

>SND138, SND141, SND151, SHDL81, SND20l, SND22%, SWDE1O, SNDE21 413 bp
CCAARTGGACGOTTT GG T TTGEGGUGCCAGCAMATTGGTGCCGETCGGTTACGGTATCAACARGTTGCAAATCATTIGCGTARTCG
AMGACGACARGGTGTCCGTTGAT TTGTTGCAAGRRACAATCCARGAGARCGAGGACTACGTTCARTCGGTCGACATTGCCGCCTTC
AATAAGATTTAAGAAGCARCTGCAARAATGCTGTGCGAGATTATTGAAGGAGAATGTGTTTTTTTTTTCTTTTTTTTATATTGAGTT
TTTTGCCGAATAATTCTGATTCARATCGTCCTTAARTGACAACGETARCCAGTTTTTTATATTACAATTGTTGT TTAAGAAGATAR
ACTAATARAACARTATGCCTGTCARGRACGAARAARPAARAAAAALAAAAARARPRAAIAAARRRAARAAR

>3NDL138, SNDL4}, SND1S:, SND181, SND201, SND229, SHND6l0, SHND621 60 aa -
C¥MDGLVWGASKLVPVGYGINKLQIICVIEDDKVYVSVDLLCQETTIL'Q
ENEDY VQSVDIAAFNEKI

Score [

Sequences producing significant alignments: {8its) Value
ref NP 524808.2| Elongation factor 1 beta CG6341-PA [Drosophi. .. 111 le-23
gb | AADAG6929 . 2|AFL?2636 1 LD24492p [Drosophila melancgaster] 199 4e-23
dbi|BAD26687.1| elongation factor 1 beta' {Plutella xylostellal 109 Ge-23
spl|O94827 |EF1R DROME Probable elongation facter l-beta (EF-1-... 10§ Ye-23
ref|¥XP 55B148.1{ ENSANGPO0000025422 [Anopheles gambiae str. P... 108 le-22
gb|AAS79338.1| elongation factor 1 bheta [(Aedes aesgyptil} 105 le-21
ref |[NP 001037556.1] elongation factor ! beta' [Bombyx mori} >... LOS le~-21
dbj |BAD22537.11 elongation factor 1 beta {Antheraea yamamal) 104 le-21
gb|EAT47997.1] elongation factor l-beta? (Bedes aegypti] 104 le-21
GROUP 5 , ‘

Cluster SND _cluldm

Clone SHNDOL3, SWNODQT6, SNDOTR, SNOI27, SHD129, SHDS30, SHDS39
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>SND013, SHNDO76 SHRD78 474 bp
TG&EQGGCCTGCTCTGCGTGATGGCGGCGCCTCCACCRCCGCCGGGTGCTGGTGGTCCACGCCCACCCCGT‘ETGAACRTGGTCAC
GGACRTGGACATGGCCATGGTCATGGACACGGACATGGTCACCATCCGCACCACCCACACCATCCTCCTCCACCACCAGRAGAACC
AAARCCAGAGGRGCCCARACCAGAGGAGCCCARACCCGAAGAGCCGGCTCCAGAAGARCCCGCCCCAGARGAACCTGCGCCGGAGH
AGCCCGCCCCCGAAGAGLCGGCACCAGAGGRACCATCCCAACCCGARCAGCCTGAGC AR CAGAACAACCTGAGCAGCCCGAGCAL
CCTGAGCAGCCCGAGCARCCCGARGATGGATCAGACCAAT CCCAGCARGGLCARTEGATGCACTGAARGTCGCCCTTTTCTGTTARA
ATAMNCTGT TGTCACATTAAATTGCTT TAGT TGARCGTTCAAA

»>SNDOL3, SHNDO76 SNDRO7S 132 aa
MGLLCVYVMARPPPPPGAGGPRPPRPEHGHGHGHGHGHGHGHOGHS?S
PHHPHHEPPPPFPEETPETPFPEEPKPEEPKPEEVPAMPEEPAPEETPAMPERTE
PAPEEPAPEEPSBSQPEOQPEOQPEQPEQPEQPEQPEOQPEBRGSDQS O
oG Q

Score E
Sequences producing significant alignments: {Bits) Valua
ref NP 786363.11 cell surface protein precursor [Lactobacillu... 77.8 2e-13
ref|YP 815383.1| hypothetical protein LGAS_1663 [Lactobaciliu... 72.4 Be-12
ref|¥P (38851.1| cengserved hypothetlcal protein, possible cel... 62.4 8a-09
ref[NP 344663.11 pheumococcal surface proteln A [Streptococcu... 62.0 9a-09
ref|YP 088232.1]1 <cell surface protein [RPacillua cereus E33L] &£2.19 lo-08

*5ND127, SND1I29 508 bp
GGAATTCTAAGACTACTTTTCGAAGCGARARTGAMACCGCARATTATGATGGCTGTGGCCTTGATGGGCCTGCTCTGCGTGATGEE
GGCGCCTCCACCACCGLOGGOTGCTGGTGGTCCACGCCCACCCCGTCCTGAACACGGTCACGGACATGGACATGGUCATGGTCATG
GACACGGACATGGTCACCATCCGCACCATCCACACCATCC TCCTCCGCCACCGGAAGRACCARAAACCAGAGGAGCCCAGACCCGRA
GAGCCAGCTCCAGAAGARCCCGCCCCAGAGGRACCTGCGCCGGAGGAGLCCGCCCCOGARGAGCCGGCACCAGAGGARCCATCCCA
ACCCGAARCARCCTGAGCAGCCCGAGCARCCTGAGCAGCCCGAGCARCCCGAACATGGATCAGACCARTCCCAGCAAGGCCAATGAT
GCACTGAAAGTCGCCCTTTTCTG TTAAAATAAARCTGTTGTCACATTRAATTGCTTTAGTTGAACGTTCAARNARAAA

>3HD127, SWD129 142 aa
GILARLLFEAKMEKTAIMMMAVALMNMGLLLCVMARPPPPPGAGGPRZETP
EPEHGHGHGHEGRHRGHAGHGHGHHPHRHBRPHBPPPPPEEPEKPEEVZPRPE
EPAPEEPRARAPEEPAPEEPAPEEPAPEEPSOPEOQPEOQPEQPRPEQPE
QPEDGSDQSQQGY

Score E
Sequences producing significant alignments: {Bits) valul
ref |NP 786369.11 cell surface protein precursor [Lactobacillu... 73.2 S5e-12
ref|¥P 815393.1] hypothetical protein LGAS 1663 {Lactobacillu... 67.4 2e-10
reftNP 3449663.1) pneumococcal surface protein A [Streptococcu... B65.5 1le-09
ref|XP 873006.2) PREDICTED: similar to chromosome 9 open read... 60.5 3e-08
db) {BACS3723.1| Piccolo [Mus musculus) 59.5 Qe-07

>SND530, SND539 $31 bp
GGAARTTCTRAGACTACTTTTCGAAGCGAARATGARAACCGCAATTATGATTGCTGTGECCTTGATGGGCCTGCTCTGTGTGATGGC
GGCECCTCCACCALCGCCGGGTGC TGETGETCCACGCCCACCGCGTCC TGARCATGE TCACGGACATGGACATGGCCATEGTCATG
GACACGGACATGGTCACCATCCGCACCACCCACACCATCC TCCTCCACCACCAGARGARCCAARACCAGAGGAGCCLAANCCAGAG
GAGCCCAAACCCGARGAGCCAGC TCCAGAAGRRCCCGCCCCAGAGGARCCTGCACCGORAGEAGCCCGCCCCCGRAGAGCCGGCALT
BGAGGAACCATCCCARCCCGAACRGCC TGAGCARCCAGAACARCC TGAGCARACCTGAGCAGECCGAGCBACCCGAAGATGGATCAG
BCCARTCCCAGCARGGCCANIGRTGCACTGAAGTCACCC TTTTC TG TTARAATARARC TGTTGTCACAT TAARTTGCTTTAGTTG
ARCGTTCARAAARAR

>SND530, SND539 150 aa
GILRLLFEAKMEKTAIMIAVALMGLLCVMARARAPPPPPGAGGPREPEPEP
RPEHGHGHGHGHGHGHGHGHRPHHPHEHPPPPPEEPTEKPEEPK KPE
EPKPEEPARPEEPARARPEEPAPEEPRPEEPAMPEEPSQPECOCQPEOQPEDQ
PEQPFPEQPEQPEDGSDOSQQGQ

- Score E
Sequences producing significant alignmants: {Bits) Value
ref NP 786369.1] cell surface protein precurscr [Lactobaciliuv... 77.4 2e~-13
ref|YP 815393.1]1 hypothetical protein LGAS_1663 {Lactobacilluo... 4.3 2e-12
ref|NP 344663.1) pneumococcal surface preotein A [Streptococcu... 635.1 1e-09
ref|¥? 038%5%1.1| conserved hypothetical protein, possible cel... ©64.7 2e-09

F .

GROUP &
Cluster SND_clu02s

Clone SND504
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f

>SNDS04 605 bp

CGACCRCARTGGCTTARTTCTTCATTTCARCATCAATCTTTTTTGCAGTGATCRACTCAACTCCAATTCGTCGTTGGCAGTGGAAGT
TTTGGRACAGCTTGLGTCGC T TTGATAAGCCGCGACARAGACCAATC AGCTAAGGAATACCTGTATCAGALACCTARRCGRACAAATG
GGTGTATTATGGAGCTGGCCTCGCCACCAARNCCGAATGGGATGTAGTAGAGGATGGTCAGCTAT TGAAGAATCGACAGTCTAAAL
TTTGTCTAGC TGCATTGGLCTATARATCGGETGCTATCARACACTATGCTGGTGTCGAARCTTGCARCARMARCAAACARARCCAA
ARGTGGACACTGGTTTCAGATGGCAMGGTCARGAATGTTGGAACARACCGATATTTACAGCAGTCTGAGTCCARCCGCAGTGTTCA
TCTGGGCGACAACGGTGACAGATTTCAAATTGTTGATTGTARATAGTTGACARTTGTCCAACTTC TAAARTGACARGC TGCAMARC
TGCACCTGAC TGCTTCAGTATTGAAT TGGCAATGACTRAAATCACAGATCCGATTCCAAAATATACCAGCTTAAATAAATCAARLRMAN

ARE
»SND504 152 aa
FFISTSIFFAVITQLQFVVGESGSFGTACVALTISRDEKDQSAEKEHTY
LYQNLNDERVYYGARGLATEKTEWDVVEDGQLILKHKNROSKLCO CLDBADARL
AYKSGAIKHYAGVETCHNXHNE QNQEWTLUWVS D_G KVKEKBVGEGTUNRYLOQ
OQSESNRSVHLGDNGODRPQIVDTCK
Score E

Seguences producing significant alignments: {Bitsg) Value
gb|ABL0O6269.1} beta-agarase precursor [(Vibric sp. V134] B 38.5 a.26
ref|XP 425%82.2| PREDICTED: similar toc mannose regeptor C1 [Gall 37.7 0.43
gb|ARKB2459.11 type 2 ribosome-inactivating protein cinnamemi.,. 37.0 0.74

&
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IIX. Saguenca olusters of salivary gland cDNAs from female 5. nodogsum coding for
probably hypothetical proteins {(Conserved unknown protein Categozsz The first
translated amingo acid 1s underlined. The termination <odon (TGRA or TAG or TAR) is
liated in bold and underlined. The concencus polyadenylation signal sequence [(AATAAR)
is listed in bold.

GROUP 1
Cluster SHD_<lul Sm
Clone SHNDO03, SNDOO4, SNDOSZ, SNDO93

»SHDO03, SKHDO04, SHDOSZ, SMDO93 57% bp
CAAAACTTGTARATTTGCCCACGACAAGTGCAGRARACACGGATAAGTACAGAATGGCAGGACARARTT TAGCCTACAACGCCCACA
GTGAGTCCTTCARACCTACCGCCCAATTT TTGAARGAGATGATGCGAGCCTTCTACGATGARTACARGGACGCCAATATGTCCTAL
ATCAATGCATACCGAAGTCATGACGAGGGCARGAMAATCGGCCACTTTACCCAARTAGTCAGCGARCCGTACCARATCGAGTGGGCTG
CGCCATTGCCCGCTACACCGART GGAGTCAARRGTACCAARTGAACTTGAAGACCATGCTGTTGGCCTGLGATTATTCGTTCACGA
ACATTTTCAAGGAGCCAGTC TACGAGACGGGARAGACGGCTAGTGCTTGTAARAACGGCAACCACCATGTGTACARAGGATTGTGC
ARGGARACGGAACCGATTACGCCCTATGAARARTTTCTTCGCCTGGTGGTTGCCCARATATCASAATCGCGEGTIGAARTGTAGACRC
AGATGGATTGGAAGAATARAGTTTTTTTCGT TG TTGAARACTTAGGAGCARGRARARASAAANA

>SNDO03, SNDQ04, SNDO92, SNDOS3 167 aa
KFETCKFAHDECRENTDEYRMAGQOQNLAYNAMHSEZ ST FHEKPTAQFLEKEMM
RAFYDEYKDANMSYINARYRSHIDEGEKEXRXIGHYFTQIVSDRTNRDYGTC
AIARY TEMWSOQOQKYQMNLETMLLACDY SFTNHNIFKEPVYETOGEKTAS
ACEKENGHNRHHVYKGLCKETEPI TPYENRFFAWWLPEKYONIRDGOG

Score E
Sequences producing significant alignments: (Bics) walue
gi15464313]1 |gb|EALILIRTS . 1| GAZ1762-PA ([Drosophila pseudoobsecural 13) 8e-30
gil21711633 1gblAAMTS007.1}] GHO4057p [Drosophila melanogaster) 130 2a—-29
gqil24641874 |ref|HP 572957.11 ©QG400-PA [Droscphila melanogast... 130 3a-29
GROUP 2

¢

Cluster SWD_clulém
Clone S5KD021, SHDO31, SHDOS53, SNHDOSE

>SMD021, SNDO31, SNDOS5S3, SNDOS8 481 bp

TTTAARGACTGTATTGATGACTCAGRATTCGGAATTTGARATTTTARGGGTGCCTCCTATATARGGTTACARATGGAAGTCARGANR
ATTTCAGCCTAGACTGGTCCTGACGATCCTTCTCCTTGARRACCATGAGACCCAGCTCAGGGATATTACCTGARACTGGAGTARCT
ATTRAAARGCAGGBTCRARCCTTGGRTTTCRAGTATGhTGTTAAQQECTRGAATTGGRAAATATTTTCTTCAGTAATTTTGGTRCT
CTAAMCACGACGACTGGACCTGTTCTTARCGTTTCGACCGGAAGACGGCCAGATATTTTGGAAAT TAGCCAGARAACAACCGGATT
TTTTATTGCARAAGCCGGAATCAT TTCACCARAGTTGGARACGT TGATTGATAGGCGGACCTATGGATACACAGAGCTC T TTTGAC

AACTTTCTAGATCCATTGCAATARAACART TGARATT TCARAARAALANARR -

L]
>SMD02]1, SNDO31l, SWO053, sSHD0SA 70 a=s
ALELEWNIVFFSNFGTLNTTTGPVLNVSTGRRPODILETISCOQKTTGTF
FIAKAGIISPKLETLIDRGTYGYTETLTF

. Score e
Sequences producing significant aligmments: {(Bits) Value
emb |CAG02640.1| wunnamed protein product [Tetracdon nigroviridis) 35.0 1.5
GROUP 3
Cluster SND_clulfm
Clone 5ND022, SNDO26, SND733, SND73S

, .
>SNDQ22, SNDO26, SND733, SHD735 282 bp
GTCTGAAGCTGTACARRARAGACAGARATGTGATACCTTTCATTGATACCGTCGATGTCACGCCARTGCCAATGATGGCCCTCTCG
GGTGCTGGGATCACACACARAGGGCACGARAATTGTGGTGGC TACCTGACACCAGT TGCTTTAACATTGTCAGATTATTATACGCG
GTCTGTTGGCCACGCGGAACAGT TTTCC T TGAGART L TAGATTTGCCTATCGTTGT TCTGCTAAATTTTGGTTTTCTAATARATAC
BATCRGRATCTATTTTARAARANR



78

>SNDD22Z, SWD026, BHDV3I3, SHD73I5 6% aa
LKLYKKDRNVIPFIDTVYVDVTPMPMMALSGAGTITH K.C!H ENCGGY
LTPFVALTLSDYYTRSVGHAEQGPFSLERI '

Score E
Sequences producing significant alignments: {Bits) Vvalue
gil66772013(gblAAYS55318.11 IP12601lp (Drosophila melanogaster] 43.1 0,003
91124580947 (ref |[NP 722735.1] <CG31664-PA [Droscphila melanoges... 43.1 0.003
gil| 66771981 (gbARYSS307.1| IP12501p (Dresophila melanogaster) 43.1 0.003

gil54643658 [ghIEAL3Z401.1] GAl5301~-PA {Drosophila paseudoabscural 41.2 0.012
GROUP 4

Cluster SND_eclul8m

Clone SHDO44, SNDOSL

>SNDO44, SHDA51 531 bp
CAGTGGUGTGGCCGTETTGTTATGTCCCTTTCACTTTGCCGACGAGGGTCCGAGCCACGCCGCCARCTCTTGTACATTGTGCTCAR
CTARATTARRRAACCATTCATTCACACATATTTTTTTTACTTTAATTT TTTATTCTTGTATARBACCTTTTCAGCCARRATGLGTEG
ATTGAAAAANCGTTGAGACARAAGCACAATTATARACARARATGCATT TCAAARACCATATTT TCATTGTAARACTTAGTGCAGAA
TTTAAAGAARRAATCAANAGAPAAGCATTCCARAARAMARATGTAGACGARGAACTCACTCACATGGCCCTACAGACATGU TTGGGGAC
CAGCTCGGTTTATCAGAGAGAAAAATATGAARCCCTATTAAARMATAARRATARAARCTTCACTGAAAATGTTTTTARRATGGAR
GCTARRAGAARTATTTCARAARTATTGTARRCGTGRACTGATTTATTTATAATABAAAAATATGTARARACGGCC TTTGGTGCART
GABATCAADAPRARAR

>SND044, SNDOS1 80 aa
SGVAVLLCPFEFADEGP SHAANSCTLCS TKLENHS FTRBIFFETL
IFYS3SCINLPS QNGSIEEKETLRQEKHNYEKQKCISEKTTIUEFSTL

Score £
Sequences producing significant alignments: (Bits) Value
gi|54639011 |gb|EAL2H8413,1] GAL8044-PA [Drosophila pseudeoobscural 26.9 2.5 -1
gil89294174 jgbIEARS2162.1] hypothetical preotein TTHERM_0Q8035... 32.7 7.2 =2
GROUP s ¢
Cluster SND_clu3s
Clone SND16&4

>SuD1&8 364 bp

CAAATGTCCGACATTTTCGACARCRAAGTGATAATTGGCCTCAAATTCACAAAGTACGAGTCCAAATTGATARCCCTACRRATCAA
RGAGGCACCCCTTCARCCCTACGGTTATGTGGRCGARACCCAGGE TEGCATGGCGCERACTGOACCCGATCCTGTTECCGACCARCT
ATTGGGACTTTCCCGGCTACCACATCATGTCGGCGAATGT TCGAGCCTTGCGAATGAAGAAGT TAGARGTGCCCGARARTACGGTG
ATGACCGGCATCARGTTCATTGTCARGGATGAAGTGCCCGACATTTCGATACGGTACACATAT TTCAACTTTACCAGCGGTGTTCT

GGATCCATARACTATTTTOC .
>SHDL168 117 aa
OM¥MSDIFDNEVIIGLEFTUHXYESKLITLOCIKEARAPLOQPYGYVDETDOQ
AAWRELDPMLLPTNYWDFPGYHIMSANVRALRMEKEKLEVWVPENTUV
MTGIKFIVEDEVPDI SIRYTYFNPFTSGVILDP

Score E
Sequences producing significant alignments: (Bits) Value
ref|XP 969643.1| PREDICTED: similar to CG2206-PB, iscform B (... 62.0 9e-09
ref|XP 969492.1) PREDICTED: similar te CG2206-PA, iscform A (... 57.8 2e-07
gb |AAYS55307.11 IP12501p [Dresophila melanogaster] 57.4 2e~07
refiNP 722735.1]1 CG31664-PA (Drosophila melancgasteri >gblARF... 56.8 qe-07
g lARYS55318.1] IP1260lp {Drosophila melanogaster] 56.6 4e-07
GROUP & , E
Cluster SNC_cluds

Clone 5ND175%
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>SWD1715 V12 bp
TA&EETTTCTAGCTGCTGTAGTTTTTGCCGTTGTTGTRGCRGATGAACCAGﬁAGGRBTGHAATRCAGCG&C&TCGAATTGGTGTGC
CRAARGGATAGRGARAGAAARGTATGGACCCGGTTGCCTGC TG TCGTGCGARGTTC TGGTU TEGGTGACCGACGAGAARGTCGGTGA
AMAGTTTGGAGAAPAGTACTATAGCTGTTCCGAATTGGCCGUCGRAGRRARCTTATGCCAGARARGCGARATGATAAGAGAGTGTT
TCCTGAARGGCGAATCATTTGRAGAGACT TCTGATGAGTATGAGGAGGTTTACGGCATCAATTTGACAARGARGARATGATCACGE
TCTTAGTCTTAGRAMCATTTTICTTATAATT TCTGRAGAATCGGAATAAACTTGGTTTGGTCATAGCARATGTARRAAARARPATG
AMACTTCTAGRATARATARACGGACGCACTAGGGGTGCGUGRTAATTTTCCCCATATTGC TTACTAGGAT TGTARBAAAT TATGGA
GTATCAARRTTTCTCTATAGACCAPAATTCTCTGTTITGARGTTCGT TAAGGGATCGARAARATTARACT CAGTAGCATTTATCCGEG
AGGACTTARGAAATTTAAARATTT TG TTCT TCTAGTAGGACCACTTTGCATGGGAATTTT T TAARGAGT TTCARARATTCTARMNAALT
ATATATTTTAGCRCGACCTTARADL

>SHD1TS 111 aa
IFLAARARVV FAVVVADEPEGHM K YSDVELVIOCQOQKDREEEKEYGPGCILLS
CEVLVWVTDEEKVGEERKFGEXKYYSCSELAMAEENLCOEKSEMIRETCTE
LEGESFEETSDEYEEVYGINLTIEKEKEK

Score E
Sequences producing significant alignments: {Bits} Value
ref | 4P 341506.3] PREDICTED: similar to FYVE, RhoGEF and FPH do... 32.3 9.4
GROUP 7
Cluster 5ND_clubs
Clone 5NDL76

»>SND176 528 bp
CTARTTCAGTTGATACTAGTGGTGGT TGTTGCGATTCAGAT T TTTAGCAGTGTTTATTCCCCATTTAT TTGGGARCATGCCCAGAT
TGGARAAAGATAGAAMATTTTTCATCRACACTTATAAT TACTGCARC TATACACGCANAGTATTGGATATTGCAARAGTTTACGAAA
AARATGGTARCCCAGGGACCCAGGGGGTAGATGTCCACATARACCCCGATTTCAAGARAGGAAPACTT TTTGEATGCGGGTGAARTA
ACTTTGARAAACTCCCAACCTGGRAATTT GATTTTTIGEGTTARC T TTAGGAACAAT TGGACGGAAGGCATTTTTGGGATACATGSE
TRARGCTGTCAACTATCACATCTTTT TTTACAAGARTAT TTACGAATCCAATAGAAT TTAACTGARRC TTAGACTGTGT TATTTTT
TTTGAATARATTAATTTTAAT T TGCARAAATAAMARGT TTAGARARTAGGAAATTCARRAMRARARRAARARBROARDAANANALRB AR
AAARDAPARRAAAR

»8¥ND176 134 aa
LIQLILVYVYVAIQIFSSVYSFPFIWEHARCIGEKEKDRETFTFEFIH Ty N Y C
NYTRKVLDIAKVYEKNGNPGTOQGVDVHINPDFEFEKEGEKLTFEPFGWGETI
TLENSQPGHRLIFCVNFRNNWTEGIFGIHGEKAVHNYHTIPFPFPFYHXNIY
ESNRI

. Score E
Sequences producing significant alignments: {Bits) Value
gb |AAX33317.1| secondary cell wall-related glycoesyltransferas... 33.5 3.6
ref [XP_650433.1] hypothetical protein 220.:00001 {Entamoeba h... 32.7 6.8
ref|XP $53666.1] hypothetical protein 76,.t00030 (Entamceba hi... 32.7 6.9

-

GROUT ] '
Cluster SND_clués
Clene 5MD246

>SND246 407 bp
TGCAARCATGAGGTTGATTGCAATCAGTGTTTTTTICCTGCTTTGCCTCTGTCATGCCAACGCGCTCGACGATGCCTGCCARCARD
CAATGGAGGARAGGTATCTGTAGGGCGCTGTTCARGLGAT TTTACTACGACTCGGTGACAARAAGGTGTCGGAAGTTTTACTACGGC
GGGTGCGAGGGCARCGACAACART T TCGRARCGAGAGTGGCATGTATGAARARGTGTATGCCGGATGTGCAGCTGATCAAAACARG
BAAACGCARARATAATAAAARATAAARAATCARCCAGTGCAGCAGTAATAAGRAATARRACTTTTGCTCTAATCTCGTCAGTAATCAG
RATRCATGAATGGAATTACAAATTTTGAGAATARMRGTTCAGATARGRATTCAARRRARARARA

>SND246& 100 aa
ANMRLIAI SV FFLLCLCHANALDDACOQOQPMEEGICRALPFKRTFY
YDSVTKRCRKFYYGGCEONDNNFETRVACMEKKCMPDVOQLIKTR
KREKNNKNEKNOQZEPVQOQO

Score E
Sequences producing significant alignments: {Bits) Value
ref|XP 534613.2| PREDICTED: similar to alpha 3 type VI collag... 70.9 2e-11

tpe|CAIT7244.11 TPA: cellagen, type VI, alpha 3 (Canis familiari 70.9 2e-11
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gb|ARR24535.1] Kunitz protease inhibkitor 2 {Bitis gabonica]) 70.9, Z2e-11
GROUE -]

Cluster SND_cluls

Clone SND266

>SND266 554 bp
TTTTTTTTTTGTCGAAGTCﬁAThﬁﬁhﬁTCHAAACARATGGCTTGCGTCTCGRTRATTGGCRAGGATAACTCGCCTATTTACRTTGC
CACCCARGACCTGGACAAGGAGC TGGAGT TATCC TACCGCGTGCATGCCGCCTIGGATGTGATCGACGAGAARTGCARCCARARAC
AAGCGGCTGTCGACTCGAGGGACCTGTTTTTGGGTCART TG TATTC TACCGARCTG TATCGARTATATGGCTRACGTGACGAATACT
AARGTGARATGCATCAT TGTCATCGACRRTAGTAATGLGGCAGC TCCECGAGAGAATGRART TCGARCTATEGTTCOGGRACCTCCA
CCTACTGCTATCGGAAGCRATTTGCRATCCATT T TACATGUCCGGLGATCTCTTCGT TTCGARATC TTTTGACAAGCGTGTTCGAT
CTATCATGARCGGTGGTACAGTCIAAMCTATTARATTARARTATTRATTATATTTCTRACCCGARTCATTCATAATTGTTARCTTTA
TTATTTTAGAATAMRAANAGGTTATACTTARSAARAAAD

>8ND266 139 aa
MACYV 3SIIGEKEDNSPIYIATOQODLDEELELSYRVHEHAMAMLDVIDEEKTC CH
QK QAAVIDSRIODLFLGOQLY STELYRIYGYVTHTHEKVECIIVIDRSEN
AAAMAFRENEIRTMFRNLELLLSEAICNPFYMPGDLLWVSES FDER
VRSESIMNGGTYV

Score E
Seqguences producing significant aligaments: (Bits} Value
g |EATIEE27.11 conserved hypothetical protein [Redez aegypti]... 132 Sa-45
ref|XP 316566.11 ENSANGPO0D00010040 [Anopheles gambiae str. P... 178 Ge—-44
ref|NE 610662.1] CG9067-PA [Drosophila melancgaster] >gbiBAFS... 175 Ba-43
refIKP 001361253.11 GA21516-PA [Drosophila pseudoobscural >gb... 157 2e-37
GROUP 10
Cluster SND_clulOm
Clone SNDOO05, SND292, SHMD297, SMD356, SHD364 "

>SNDO0S 496 nt
CACARATCTAACTTTAACCATGARRGTGATCATCTTCTTAGTCGCTGTTGICGTCGGTGTTAATGCCTGGGAGCARGGTCGCTCAT
GGGCTGGAGCCGTACTTGARAARGATCTGGAAGCGGTAAGAGGTGAAGTCGAATTGGCCTGTGCCAARAMRGGAACCAGGATC TRAC
TGCCTCGTCTCGCTGCGATGTATT TTTCTGGGATACAGARAATGAGRAGARTCARGACTAT T TAGACTTGTACAACTTCTGCARARAA
CTCATCCGAGGGAGAGGATGAGT GCGARCGARACGARAATC TGAGGGACTGCTTTTTGGCAGACAAGACCTATGARRAGACATCGG
ATGATTCGGAGGAGT TGTACAGCATCGOT TCGGCATAGATAAGAAGACAAAATGTGTGAARATTCCTGTTTT TCTAGCAATATTTT
CARBARCAAAATTGTAACATCATCGCTGACARATARATGCTATTTCGGTTCARTGGRAAAARMRAR

>SND005 126 aa
I NLTLTMEKVIIFLVYAVVVGEGVNARWEOQGRPWAGAVLEZE KT DIWEAVRG
EVELACAKKEPGSNCLYSCDVEFFWDTENEERNOQDYLDLYNTPEFCEKRN
SSEGEDECERNENLRDCFLADKTYEKTSDDSEELYSTIGSA
Score E
Sequences producing significant alignments: (Bits]) Value
ref |XP_001369831.1) PREDICTED: hypothetical protein (Monodeiphis 37.7 0.26
ref |XP 969600.11 PREDICTED: similar to Peroxidase precursor (... 35.8 G.97

>5ND29%2, S$SND297, SND3S6 539 bp

AGACCATTAATCTAACT TTAACCATGAAAGTGATCATCTTCTTAGTCGCTGTTGTCGTCGGTGTCARTGCCTGGGAGCAAGGTCGE
CCATGCGGCCGGAGCCGTAC TTGARAAAGATC TGGAAGCGG TARGAGEGTGAAGTCGARTTGGCCTGTGCCARRARGGAACCAGGATC
TARCTGCCTCGTCTCTTGCGATGTTTTTT T TTGGGATACAGARARTGAGARGAATCAAGACTATTTAGRCTTGTACRACTTCTGCA
AARACTCATCCGAGGGAGAGGATGAGTGCGAACGARACGAMATC TGAGGGACTGCT T TTTGGCAGACAAGACCTATGANRRGRCE
TCGGATGATTCGGAGGAGTTGTACAGCATCGGTTCGGCAEAGATARGARAGACRARATGTGTGAARATTCCTGTTTTTCTAGCAATA
TTTTCAAAAACRAAATTGTAACATCATCGCTGACAAAT&AAGGCTnTTTCGGTTCAATGGBCGATATTGTTCGCCATTGTTCGTTA
TCTGCACGTATATARARAAAARAR »
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Scor E
Sequences producing significant alignmencs: (Bith) vValue
ref|XP 001369831.1| PREDICTED: bypothetical) protein (Moncdelphis 37.7 0.22
ref |XP 969600.1] PREDICTED: similar to Peroxidase precursor (... 35.8 0.83%
ref|XP 78%710.2) PREDICTED: hypothetical protein [Strongyloce.., 35.0 1.5

»SND3I6A 567 bp
AGACARATCCACAARTCTARCTTTAACCATGAARGTGATCATTTTCTTAGTCGLTGTTGTCGTCGG TG TCAATGCCTGGGAGCAAGG
TCGCCCATGGGCCGEAGCCGTACTTGAAARRGATC TGCRRAGCGGTAAGAGGCGARGTCGAATTGGCATGTGCCARARRAGGAGCCAG
GATCARACTGCCTCGTCTCGTGCGATGTATTTTTCTGGGATACAGAARATGARMAGARTCARGECTATTTAGAC TTGTACARCTTC
TGCAARARAACTCATCCGAGGGRAGAGGATGAGTIGCGARCGAAACGAAAATC TGAGGGACTGCTTTT TGGCAGACARGACCTATGRAAR
GACATTAGATGATTCGGAGGAGTTGTACAGCATCGGTTCGGCATAGATARGRRGACGARRTGTGTGRAARTICCTGTTTTTCCART
ATTTTCRAAﬁRCMAARTTGTAACATCRTCGCTGBCAATTAAAJbLlRTTTCbﬁl1LAATGGRCGATATTGTTCGCCBTTGTTCATT
ATCTGCACGTATATARAATAAATTCTTTCCCAT TCACGCGGCCGACGAGRA

>3N0364 129 aa

RS THNLTLTMEVIIFLVAVVYVGEGVNARARWEOGRPWAGAVLEKDTILEA

VRGEVELARCAMEKEKEPGSNCLVSCBV EFFWDTENE XKNODYLUDLYNTF

CKNSSEGEDECERNEWNLRDCFLADKTYEEKTLDDSEELYSTIOGSA
Score E

Sequences producing significant alignments: (Bita} Value

ref|XP 001369831.1| PREDICTED: hypothetical protein [Monodelphis 40.4 0.032

ref|YP 364846.1| putative secreted protein [Xanthomonas campe.., 38.1 0.15

GROUP 11

Cluster SND_clu20m

Clane SND363, SWD401l, SND441, SND443, SND447, SWD45S7, SND4AT0, SNDTLL

>SND363, SND401l, SHD441, SND443, SHD447, SHD4S57, SND470, SHND711 441 bp

TGTTTATAGCGATTGTGGGGGTCACCGTTGARGGTACTACCGTACACGAAGCCAGATATGTCGAATTGGCCTGTGACRARGTARCG
GACAGCGACTGCTTAATCAACTGTAATCTGO TG TTCCRACCATCT TATATCCGAGATGACARGCATT TGAGCTACCARGAGAARTA
CACGARATGTCTCCAGGAGTCGTCAGGAGRAATT TTGCARTCEGARCCARNCAGATCAGAGACTGTT TTGTGARAGATGRRGGGGATG
TCRACGAACTCGAAGATGACGAAATGGCGTCGTACACCATCTRCTGGCACCAGBAGTTGGAAGTT!Q&AGCTTTCCQTTGGTCTCA
GGAGGGTTGCCCACAATATAGCTTTAAGTGGTGGCGGTTTTGTCATTGTGARRATCAAGGTTCAATAAATTTTAACTACRARBAGT

>SND363, SND401, SHD441, SND443, SHNO447, SHD4S7, SND470, SHND7?11 107 aa
FIAIVGEGVTVEGTTVHEARYVELACDHEVTDSDCLINCNLLTEFOQPS
YITRDDKHLSY  QEKYTERKCVQESSGEFCNRNQQOIRDCEVKDEGDVY
NELEDDEMBASYTIVYWHOQHKIELEY/WV

Score E
Sequences producing significant alignments: {Bits) Value
ref|XP 780578.2| PREDICTED: similar to stfromal cell derived £... 33.9 3.3

L]

GROUP 12
Cluster SNO_clufis
Clene SHD393

»>5ND393 428 bp
CACCGTTAMAGGTACCACCGTACACGARGCCAGATATGTCGAATTGGCCTGTGACAAAGTAACGGACAGCGACTGCTTAARTCAACT
GTAATCTGCTGTTCCAACCATCTTATATCCGAGATGACAAGCATT TGAGCTACCAAGAGARGTACACGAAATGTGTCLAGGAGTCS
GGAGRATTTTGCAATCGARACCARCAGATCAGAGACTGTTT TG TGARAAGATGAAGGGGATCTCAACGRACTCGAAGATGACGARAT
GGCGTCGTRCACCATCTACTGGCACCRGAAGTTGGAAGTTEQ&AGCTTTCCTTTGGTCTCAGGAGGGTTGCCCACAATAGCTTTAA
GTGGTGTCGGTTTTGTCACAGGGRAAATCAAGGTTCAATAART T TTTACT TARRARAAGTGAARMARARMARARIAARPANINA

>SND393 99 aa F .
TVKG?TTVHEARY VELACDKVTDSDCLINCNLLTFEFOQPSYIRDDEKH
L3YQEKYTEKCVQESGEFCNRUNQOQIRDCFVEDEGLDVNELEDTDE®#M
ASYTIYWHOQEKLEV

Score E

Sequences producing significant alignments: (Bits) Value
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embCAF95522.1] unnamed protein product [Tetraodon nigrowviridis} 36.€ 0.65
ref(XP 001350583.1]1 hypothetical protein PFLO875w (Plasmodium... 34.3 2.5
ref|¥P 001488789.1) PREDICTED: simlilar to EPH receptor RZ [Egquus 33.5 4.2
GROUP 13

Cluster SND _clu2lm

Clone SND415, SND418, SND495

»>8RD415, SND48% 551 bp

RACGAARCGCTTTCAAGCTTTTTATTCTARTTTTGTTGGTCAACGGCAT TCTCGGAGCTGACCCTCCAACCAAARGTGGARPATCAR
ABRGGACTGACGRAGAARAACCARATCGAGTTCGAARGCTGCCGCAGTGACCACAACAACCCAACAGCCARCGGTTCTACCAGCAACT
GTGGACCCCGCCGTCCCAACCACGCTARRRACCAGCARGTCCGGTGARGARACCAAARGCCTCARAGAAGAARACARAGARRTCGAC
CGCCAAGAMAGCAGRACCCAACACCAAGCACAT TGACAAC TACCGTCARCCAGCARACCCARARGCTGACGACATTTACCARAAANRC
CAGTGGTCCCAGAACTACCCARRGCC TTGAARCAGAAARMACCEGCTGGORAGC AGRACARAGCAGC TACTARRAARRTT GRCCAGR
GAAAAGCGAAATIGAARRARAGAAACATGCTGATTTACCTTCAATTTACGATCGCTTTCACAATT TGTGAAAAMTARARAGACARRAA
ARRAAACARTTTCCCCCGARARCT TAAAAARARDA

»EHND41S5, SND495 147 aa
THAFKLFILILLVNGILGADPPTHRSGHESKGLTEKERTUEKSSSKABADLZR
VTTTTOQOPTVLPATVDPAVPEPTTLEKPASFVKEKPEKRSKARKETKEKST
AKKAEPNTEHRIDNYRQPANPKADDIYQXKPVVPELPHKEAMLEOQEKEKTP
BEGEKQONYKXKAATEEKLTREIEKZERDHNR

Score £
Sequences producing significant alignments: {Bits} Value
gblEAT34172.1) wuncoordinated protein [Aedes aegypti] 42.0 0.610
emb |CRE66724.1] Hypeothetical protein CBG12070 [Caenorhabditis br 23.1 4.4
refINP 001020%85.1| UNCoordinated family member (unc-89) ([Cae... 32.7 6.1
ref |INP 001020990.1| UNCooxrdinated family member {unc-~89) (Cae... 32.3 8.5

>SND418 406 bp
ACCACCGTACACGAAGCCAGATATGTCGARTTGGCCTGTGACARAGTAACGGACRGCGACTGCTTAATCAAC TG TAATCTGCTGTT
CCRACCATCTTATATCCGAGATGAAARACATTTGAGC TACCAAGAGARGTACACGAPATGTGTCCAGGAGTCGTCG GAATTTT
GCRATCGAAACCAACAGATCAGAGACTGT TTTGTGARAGATGAAGGGGATGTCARCGAACTCCAAGATGACGARATEGCGTCGTAC
ACCATCTACTGGCACCAGARGTTGGAAGTEIGAAGCTTTCCTTTGGTCTCAGGAGGGT TGLCCACAATATAGC TTTAAGTGGTGGC
GGTTTTGTCATTGTGAAAATCARGGTTCAATAARTTT TAACTACAARARGT GGAARAARRAAR

»>SND416 96 aa
TTVHEARY VELACDHKEVTDSDCLINCHNLLEFQPSYIRDEEKHLSYSZQ
EKYTKCVQES SGEFCNRNQQOQIRDCFVEKDEGDVNELGQDDEMAaSY
TIYWHOQRKLTEYV

Score E
Sequences producing significant alignments: {Bits}) Malua
gblEAT34172.3| wuncoerdinated protein fhedes aegypti) 42.0 0.010 °
emb | CREEE6724,.1] Hypothetical protein TBG12070 {Caenorhabditis br 33.1 4.4
refINP 001020985.11 UNCocrdinated family member {unc-89) [Cae... 32.7 6.1
refINP 001020990.11 UNCoordinated family member {unc-09) [Cae... 32.3 B.S
GROUP 14
Cluster SHD_clu%s
Clone SHD438

>SND438 563 bp
CGTCATGGCCGGTGCARTTTTCATTGCCTTTGGGCTCTTCCATCCGTTTAAGATC TGC TTAGGRATAGCGATGATGGTTGECGGCA
CCATGGCCGCGTTTARATTGECCGATGAGGATAAGAAAC GGGTAGCGEETEL TEGCACCCGEGTCOCARCARGTACGTCGTGC TGGGA
GGAATCGCATTCGGTTGTTATTICTTCCTCTACCTTATGGACTGTGTCGTTATCGT TACTT TATCCATTCTGCTGCCATTCTGTGE
TACATTCGTCCATTCT TCGTTGAGACTGCGTART I CARARAC ARAGTGGECCARCATC GCT TCCACCC TGARCARGTCCACACCAA
TGGCCATGTTTTTGGACTCGATGGGCCTGTTGCCAGARRC ATTTIGAACACGGCTAGAGCGGGTCATBATTCACATCARGCTTTGE
ATTCAGCACTGGTTTGTGG TAACCTTCARTAAATTAACGT TCAAAAGACGTGARRGCAARAARTCTCC TTACATACARTATARCCA
ATCTCAATTTGAACGCAAAAAGT TTTRAAARARNAACCAGCACACTG

»SND438 129 aa
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VMAGAIFI AFGLEFHP FEICLGIAMMVGEGTMAARAFKLAMADETDIE KI KRV

AGARFGPREKYVVLGGIAFGCYFFLYLMDCYVIVTL "I L LPFCHA

TFVHS SLRLERENIKNKVANIASTLNEKSTPMAMFPFLDSEMGLILPETFE
Score B

Sequences producing significant alignments: (Bits) Value

ref |¥P 314002,.3| EWSARNGFOQOO00LI0049 [Anopheles gambiae str. P,.. 117 2e-25

gb|EAT46897.1| pral protein {Aedes aegypti]} >gbJEATIEE898.1) p... 118 de-25

ref|XP 968412.1] PREDICTED: similar to ADP-ribesylation-like ... 79.3 6e~-14

ref|XP 393613.1| PREDICTED: similar to ADP-ribosylation facte... £3.9 2e-09

gb|EDL31426.1( ADP-ribosylation facter-like 6 interacting pre... 55.1 le-06

GROUP 15

Cluster SND_cluZz2m

Clone SND509, SHDS1A

>SWDS09, SNDS518 480 bp
AGTTCATCARAATARCCATGCGAGCCTTTTTCGATGAGCACARAGACGCARACATGACCTACATTCGAAAGTATCARAATCACGAT
ARRGGCAAGCARATTGGTCACTTCACCCAGCTGGTCAGIGATCGCACCARTCGUGTEGGTTGLGUCATCTCGCGTTACACCGAGTG
GAGTCCAGAGTATCAGGUGAATT TGARAACTT TGC TGCTGGCCTGCGACTACTCTTACACARAACATTTGGCAGGAGGCGTLGTACC
ARGAGGGRCCAATGGC TAGCGAATGTCARARAGGGRAGGCATCACGTGTACGAAGGTCTATGC ARGGCARCAGAACCGATARATCCC
TATGARRATTTCTTTCCGTGGTGGTTGCCAATGTACCARAATCTATTGARAGT TCAGAGCAAATAARCACCAGRCGTTTICTTAATG
AGTCAGTCCARATAMAC AGAMACGTGTGAGCACGSTGTCGTCATAGARRAN

>SND509, SND518 135 aa
FIKITMRAFFDEHEDANMTYIREKYQWNHDKGEQIGHT PFTOQLVYSDR
TNRVGCAI SRYTEWSPEY QANLKTLLLACDYSYTHNIWOQEASYOQ
EGPMASECQKGRRBHY YEGLCKATEPINPYENFFPWWILPMYOQNTL
LEVQSK

Score E
Sequences producing significant alignments: ’ (Bits) Value
gb |AAMTS5007.1) GHO4057p (Drosophila melanogaster} 93.0 3e-10
ref NP _572957.1] CG2400-PA (Drosophila melancgaster) >gb|ARF4... 23.6 3e-19
ref|XP 001354820.1| GBR21762-PhA [Drosophila pseudogbscura) >gb... 92.0 9ch18
ref|NP 727412.2) £G32679~PA (Drosophila melanogaster] >ghk|AAN... 91.3 le~17
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Iv, Saquence clusteras of sgalivary gland aoDNAs from femala S. nodosum coding for
unknown protains, : (Unknown protain category)

GROUP H

Cluster SND clulim

Clones SNDU20, SNDO23, SNDRO28, SHDO33, SNDO48

>SNDQ20, SNDO25, SWDO28, SHDO33, SNDO48 353 bp

CGGCGAGCAGGCAAACAARTTGGAAACTAAGAGC TACAGAATGARATTGATTETGCTGTTGCTGCT GG TGGTGGGACTAGCCATGG
GCGAGGTGGCCARTCCAGTTCCAGATGCGGACACGCCARGCCATCARGAACCGGARACCTATARCTCARCAGCTGACGTTGTTGTT
GAGGCTGTTCTTTCGGAGGGGGAACATGTCGTCATACCAGACAACGTGGCCAATTTTCGCARATAACCCACTTTTGATTTCCGTTA
GGTCARCTTIGTCTATTCCACAT TTGGCCATATCAATTACARATCACATGTTOAAATC TARATARAGGACTGTATGGTTTTRAATTT
TTTCTTGTT

>SNDC20, SNDO25, SNDO2B, SND0O33, SNDO48 78 aa
GEQANEKLETKSYRMELIVLLLLVVGLANMGEYARNPVPDADTEPSH
QEPETYNSTADVVVEARMVLSEGEHRVVIPDRVANTEFREK

No significant wimilarity found.

GROUP 2
Cluster SND _clulls
Clone SMD172

>SND172 293 bp

AAGTTGTTGTGGTTCTTC T TCTGTTCGTATTC T TCATTGGTATTGTCTCAGGTGCACGTTGTARRATGGTTTGCARACCTAGACCA

ARAGGTCAACCACARTGTCAGRGAGAATGTAAATATCATAGTAATGGCCATRAGTCGTCCTAGAGGTACCCAGCARATATATGTACC

GAARGTAAAGACGGCACAGGATGGATCARGTGCACCGGACGGATAC TAATC AAGACGATTGTACGTART TTTCTCGAATARATCGA
.

SQVHVVEKEWFANLDQKVYHRNRHNVRENVNTITIVWV
K

o sigmificant eimilarity found.

GROUP 3
Clustex SND_clulls -
Clone SND298 '

-

»>3ND298 354 bp
GTTTAGAAGTGGTGARGGGCAATGARGTGGAT TGGGCACATTTGGACGAT T TAC TGGACGATGATGC TGCTARACARAAGGTGARA
GARTGCCGAGAGGCCARCCAGGTCARTCCAGAGGACTGTGARTCGETTCATAGGATGTATARATGTGTGAGTAAGCAACATGCAGA
GGCCTTARGGGGAGCGT TCCGGAARCAAT TCAGTC ARTAARGETGGAAATGAATACACAAGGTGCGCGARAACACGTTACAGACGT
TTTRIGAAAGTGGATIT TTAGTATTT TAACGT GCAANRACARCAGGTTAMATGTCATCARAATAATARAATTATATT TCGRATTGT
AARRARARAA

>5ND298 69 aa
LEVVEGNEVOWRHLDDLLDDDAAK QEVEECREAMNOVHNPEDTCTES
VERMYKCVSEKEQHAEALRGAEREKTOQTEFSOQ
Mo significant similarity found,
, '
GROUP 4
Cluster SKD_clulis

Clone SND308
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»8ND30E 5494 bp
ggﬁaTTGTAAGACTACTTTTTCGAAGCGAAAATGAAAACCGCAATTATGATGGCTGTGGCCTTGATGGGCQTGCTCTGCGTGRTGG
CGGCGCCTCCACCACCGCUGEGTGC TGETGGTCCACGCCCACCGUGTCCTEARCATGETCACGGACATGGACATGGCCATGGTCAT
GGRCACGGACATGGTCACCATCCGCACCACCCACACCATCCTCCTCCACCACCAGARGRACCAMAACCAGAGGAGCCCARALCCGR
AGAGCCGGCTCCAGAAGAACCCGCCCCAGAAGGACCCGCCCCAGRGGARCCTGLGCCGGAGGAGCCCGCCCCCGARGAGCCGGCAC
CAGAGGAACCATCCCARCCCGAACAGCCTGAGCRACCAGAACAACCTGAGCAGCCCGAGCAACCTGAGCAGCCCGAGCANCCCGAR
GRTGGATCRGACCAATCCCAACRAGGCCAATGAT GCACTGAARGTCGCCCTTTTC TG T TAAGATAARACTGTTGTCACAATAAATT
GCTTTRGTTGAACGTTCARRAARARARR

>SHD308 45 aa
GIVYVRLLFRSENEMNRUNY DGCGLDGPALRDGGASETTALAGCWHWSTPT
k3

No significant similarity found.

GROUF 5
Cluster SND_clul3s
Clone SND3%E

>SND398% 266 bp
GGAAGCATAATTTTTTAGAGGAATCTCGACARGATTGCAACGCTAAAARARACAATTTGTCTCAACTIGATAGCCTTTARAACATATA

GEAACTTAAGRATAACCTAACATATCGATCTGTAARTTATRARATGCARATTTC TETAGATAAGTGTAAAZCGTCCAATATTTTTTT
CGACTTTATTCTTCGACGCCARCGTIGAARCGACCATGTTTTETTTGAGAATAAARCTCATATTITTTAAARATARAAANDRARELAR

AMAPADRR

>SND398 21 aa
KEBENFLEESRQDCHNAREKTICLHN

¥o significant similarity Ffound,
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ABSTRACT: Saliva of female fies is responsible for localized hypersensitivity reactions and life-threatening systemic
hemorrhagic syrdromes in humans and animals. [n this study, morphology and electrophoretic protein profiles of female
salivary glands of Orientat black fies in the subgenus Simuflum Latreibie s. ste., Simulittm (Simulivm) nigrogifvem, S.
(8.} rufibasis, 5. (8.) nodoswm. and subgenus Gomphostitbia Endeslein, 8. (Gomphostitbiay asakoae were analyzed. The
paired female salivary gluads ol the lour simuliid speeies were morphologically similar and situated on either side of the
csophagus. Each gland is composed of two main parts, a secretory arm and a reservoir. in cach species, the size of the gland
correlated with salivary gland protein contents. SDS-PAGE analysis revealed differences of electrophoretic protein profiles
and specifically major pretein bands of the female salivary glands in each species, suggesting that protein profiles might be
useful for constraction of an additional tool to distinguish these black fly species. The information obtained from this study
is an initial step for further rescarch on salivary proleins that are involved in vertebrate hemostatic response. Jotrrnaf of

Vector Ecology 31 (2) 1 406-411. 2006.
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INFRODUCTION

Aduls female black flies (Diptera: Simuliidae) have
been well known as pests (o humans and animails, and
they are also vectors of some parasites and pathopens, tike
Onchocerca spp. in humans and cattle and Leucocytozoon
spp. in birds (Mcad et al. 1997, Siallings et al. 2002). Saliva
of female fies is responstble for localized hypersensitivity
rcactions {IFrcse and Thiel 1974, Farkas 1934, Hoffman
1987) and life-threatening sysiemic hemnorrhagic syndrames
in humans (Pinkeire &1 al. 1974}, The fiy bites also cause
severe symptoms ar even desth through o hypersensitization
I animals, which is induced by zootoxins according to
the biting density of the fiy and the animal’s physical and
immunological condition {17arkas 1984}.

[n the Criental region. several man-biting simuliid
species have been identified. e.g., Simudivm (Simulium)
indician Becher, which is widcly distributed at the southem
foot of the Himatayas, from Pakistan in the west, through
Iadia and Nepai, to Myamnmar and southern China in
the casl {Lewis 1974, Datta [992); 8 (S} asishAf Dauta,
S {38) himalayense Pari, 8. (S)) nodoswn Puri, and S
(Gomphostitbia) tenuistyfn Datia in India {Datta 1992);
and S. {5.) japonicwm Matsumura in the Ryukyu Islands.
Japan {Takaoko 1977). ia Thailand, at least 56 black-fly
species have been identified { Takaoka and Choochote 20043,
20054, b, ¢. d, . I, g, h, i). Some of thems have been studied
in many arcas. for exampie, popuiation cytogenetic siudics
{Kuvangkadiiok et al. 1998, 1999, b, ¢. 2003, taxouomic

studies {Takaoka and Kuvangkadilek 1999, Kuvangkadilok
and Takaoka 2000, Takaoka 20C1, Takaoka and Choochote
2002, Owsuka et al. 2003, Takaoka and Choochote 20044,
b), and natural transmission of zoonotic fijariasis {Takaoka
et al. 2003, Fukuda et al. 2003). Recently. five simuliid
species, i.e., 3 {G.) asakooe, 5. (8.} nigrogilvim, §. (5.}
rufibasis, 8. (8.} chamiongi, and §. (5.} nodosum, have been
proven as man-biting species in Thailand (Choochote et al.
2003). Choochote et al. (2005} also reporied the seasonal
abundance and daily fiying activity of these adult black flies
at four different alliludes in Doi Inthanon National Park,
northern Thailand. However, little information is available
on the morphology and electropharetic protein profiles of
the female salivary giands of these black files species.
Studies on the salivary glands of black flies are of
interest since Bennewt {1963) described and illusivated
female salivary glands of 14 simuliid species from
Algonquin Park, Ontario, and suggesicd that these organs
may be useful in the identification of some simuliid
species. The saliva componenis in mosquitoes and sand
flies vary considerably between species and even between
populations of different geographical origin (e.g., Peng et
al. 1998, Moreira et al” 2001, Lanzaro et al. 1999). Our
investigation concentrated only on adult females because
they feed on blood, whereus males feed only on sugar meals.
Therefore, the penerat morphology and elecirophoretic
protein profiles of the female salivary glands of §. (S.)
nigrogitvani, 8. (8.) nodosum, 8. (5.) rfibusis, and 8. (G))
asakoce were analyzed in this study. Also, the salivary
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gland protein contents were determined. Our jnirial finding
revealed differences in electrophoretic protein profiles and
specifically major protein bands of the sulivary glands in
the four simuliid species.

MATERIALS AND METHODS

Black flies

Black flics were collected from Doi lnthanon National
Park, Chiang Mai province, northern Thailand. by human-
haited traps. The collection times were necording to the
peitk biting periods tor cach species (Choochote et al.
2003} Female black flies were caught by an insect net
while landing or flying areand humacn-baited traps. They
wre Kepl in g paper cup covered by a net. A pad of cotten
woisl soaked with 5% sucrose sofution was placed on top
of a4 cup and swored i o humid chamber, The fies were

then transported to the insectarium at the Depariment of

Parasitology, Faculty of Medicine, Chiang Mai University
tor dissection of their salivary glands. [dentificaion of the

Figure 1. Salivary gland pair of female biack fies, (A) 2
(S.) nmigrogilvens, (B 8. (G.) asakoae. Bars = 100 wm.

black fly species followed the siandard keys of Takacka and
Choachote (20041,

Salivary gland disscetion

The salivary glands of the adult black flies in cach
species, i, 8 (S migrogifvian, 8§ (8)) nedosin, 5. (5)
rufibasis, and S (G asakooe were dissected individually
using fine entomological needles under a siereoscopic
microscope 1 phosphate-buffered saline (PBS; 10mM
sudium phosphate, 145 mM sodium chloride, pli 7.2). Fach
pair of glands wos stored separately in a microventrifuge
tube with o small volume of PBS a1 =807 C for hater
analysis.

Light nricroscopy

The salivary glands of the female black flies were
dissected in PBS and aflowed 10 setde onio slides without
drying out. Photographs of the glands were wken vsing a
camera (Vanox-S AH2 Qlymipus, Tokyo. Japan) anached io
a light microscape.

Protein quantification

The protein content ol cach salivary gland pair ol cach
specics was determined using a Micro BCA Prolein Assay
Kit (Pierce, Rockford, 1L) according 1o the manufaciurer’s
instruction. The protein concentrution was determined
based on a boving serum aibumin (BSA) sundard curve,

SDS-PAGE aud silver stabking

Sodium  dodecyl  sulphate  pofyacrviamide  gel
electrophoresis (SDS-PAGE) was carried out accecding o
standard techniques (Hames 1990) and the proteinsgwere
silver-stained using a GelCede® Color Silver Stain Kin
(Pierce, Rockford, L) according te the manufacturer’s
instructions.

RESULTS

The salivary glands of the fanale black flies in the
subpenus Simufinm Latreille s, sir, § (8. nigrogifman, S,
(S yruftbasis, § (8 ) sodasum, and subpenus Gomphosiiibia
Endertein, 8. (0.) asakoae were morphologically, similar.
Each female black i1y had a pair of salivary glands (Figure
13 focated on the dorsal part ot the prothorax. Using the
terminology of Gosbee et al. (1969), each gland consisted
of a cylindrival U-shaped secretory lobe and a more or
less spherical reservoir (Figure 2). Salivary dicts arising
from each reservoir united to form a common salivary
duct that passed to the hypopharynx. The secretory lobe
was about 90-120 pm wide at its proximat end, while the
reservoir was about 120-200 pm at its widest diameter
{Figure 2). The average lenpth of the secretory lobes of S
(5. migrogitvian, § (8 rufibasis, and S. (S) noddosum was
approximately 800, 630, and 500 pm, respectively, whereus
S. (G avakoae b a shorter Jobe 2t approximately 400
um jong (Figure 2). The size of the salivary glands varied
considerably, The salivary “plands from large spocies of
flics, be. S A8 ) wigrogdvum, 8 (8) rufibasis, and & 15)
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dodusion, conseeutively, were larper than those of the small
species. 8 (G asakoae. However, glands from a large
specimen of a species were higper than those fram 2 small
individual ol the same species. 11 was noted from Figures 1
and 2 that only the salivary plands of 8 () asakoce were
strrounded by a red-brown fine membranous sheath.

The protein contents of the whole salivary glands of
each species were quantified. The protein content of cach
female glund pair of' § (8.) nigrogifvum, 8. (8) rufibasis, 8.
{S.) nodosum, and 8. (G asahoue was 1153 £ 004, 075 +
0.05. 0.68 £ 0.14, and 0.5] % 0.11 pg {meantSD, n = 10).
respectively.

To investigate electrophoretic protein profiles of their
lemale salivary plnds, total proteins in the glands of
individual flies from each species were examined in silver-
stained SDS-polyacrylamide gels (Figure 3). The salivary
aland protein profiles of each species differed from one
another, At least 9. 8, 7, and 6 major prolein and several
minor protein bands were detected in the female glands of
S A8 migrogitvam., S, (8 rufthaxis. 8§ (8) nodosam, and
S (U ayikoae, wespectively, Polymorphisms of sabivary
gland protein profiles of cach sample in the same species
were also observed.

DISCUSSION

Salivary plands are of interest in hematophagus insccts
hecause they produce a wide array of scereted compounds
that are delivered with the saliva and help blogd-feeding by
altecting the host hemostatic response. The saliva produced

Figure 2. Salivary glands
of female black Aies. (A) S
(S.) migrogihvum; (B) 5 (S
rifibasis. (C) S. (5. nedostn,
() S (G) wasakome. R,
reservoir, Sa, cylindrical U-
shaped secrelory am. Bars =
50 pm.

by the insect salivary glands is the vehicle that currics
pathogens and it may alse enhance or facilitate infectiviry
during the blood meal (Ribeire and Francischeiti 2003). In
addition, the saliva contains immmunogens that cause hernan
I¢E and lymphocyte-mediated hypersdhsitivities (Arlian
2002).

Numerous studies have been made on the salivary
elands of mosquitoes and other flies, but fow on blagk lies
{Ribeiro and Francischetti 2003). o this study, morphology
and electrophoretic protein profiles of female salivary
glands of Oriemtal black ies in the subgenus Simiditm
Latreille s. s, S (8.3 migrogilvum, S (8) ruftbasis, S.
(5.) nodosum, and subgenus Gomphiastildic Enderlein, S
(€:.) asakoae were reported for the tirst time. The results
of this swdy revealed that the marphelogy of the female
salivary glands of the four Oriental black flies was similar
and loliowed the same patiern as described for S, virtarum
(Gosbee et al. 19697 aud S, nigroparvat (Cox 1938).

The size of the salivary glands varied considerably. In
this study, the glands from large species of black Ries, ie
S48 nigrogitvum, S (8.} nodostm, and § (8.) rufibasy,
were larger than those from the small species, 8 (6)
wserkage, Glands from 2 large specimen of a species were
swnetimes bigger than those 1Fom a smuall individual ol the
same species. Hence, the size of the salivary gland is o

a useful eriterion for distinguishing spegies. These resubs
correlated with the study of Bennet (1963},

Bennetl (1963} also reported that the coeloration of a
fine membranous sheath surrounding the salivary glands of’
S. guebecens was strikingly diflevent Irom that ol §. tefipes.
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Figure 3. SDS-PAGE analysis of salivary gland (SG) proteins of female black flies. SG proteins of individual flies from each
species were loaded into each lane and then separated on 13% SDS-polyacrylamide gels and stained with silver. (A} 5. (5)
afgrogitvunn, (BY S, (8)) rufibasis; (C) S (8.) nodosum; (I2) S, (G) asakoae. Arrows indicate major protein bands detected
in samples of cach species. Molecular mass markers (M) are on the left.

It was. thereflore, simple to dillerentiate between the two
specivs. In this study. 5. (/) asakone had a charaeteristic
red-brown coloration around its salivary glands, which was
nat found in the salivary glands of the other three species.
This result leads o the question as o whether or not this
characteristic color is a specific feature of the salivary
glands of S (C.) wsakowe. Investigation of the salivary
gland marphology of simuliids in members of the subgenus
Gomphostithia should be performed to clarify this issue.

Our study also revealed that the average amoumt
of protein contenl per gland pair_correlated with the size
of the salivary glands in cach species. Because salivary
compentents  of many  hematophagous  arthropads  are
inltoduced into vertebrale hosis during feeding, depletion
in total salivary gland protein conment of the four simuliid
speeies atter blood teeding should be determined and
compared.

An analysis of salivary gland proteins o S, virrarom
and three New World simulild spectes, ie., S argus.
S wchracenm. and S merotlicien, using SDS-PAGE
wits reported by Cross er al. {1993). After the analysis
on SDS silver-stained gels. salivary gland profiles of
8 merellicum, S ochraceim, S, vittaium, and S, argus
comprised individually separated prowins of 11, 12, 18,
and 20 bands, respectively. Compuring the protein profiles

¢

of salivary gland extracts revealed that those of the 1wo
zoophilic species (5. vitrarnm and S. argus) were similar
and emphasized the close refatienship between these rwo
species. However, these profiles differed markedly both
qualitaiively and quantitatively from those observed from
salivary gland extracts of the two amthropophilic species
(S, metallicem and 8 echvacenm). Furthermore, salivary
glands exiracted from the anthropophilic species contained
higher Tevels of totsl seluble protein than those Irom the
raophilic species: The study suggested that diffetences in
saliva eomposition may represent modifications of this part
ol the more anthropophilic species because of evalutionary
adaptation 1o feeding on hosts,

In this study, the four Oriental black v species, which
were reported as anthropophilic tChoochate eral. 2005). had
asmall number of major proteins detecied i the sadivary
glands ot cach speciex. In addition, some molecular masses
of the major protein bands detected in Female salivary gland
samples of each species were different, suggesting salivary
gland-specific proteins in different species. These results
may supporl the hypothesis of evolutionary aduptation 1o
feeding because dilferent black fly species tive a different
altitudes andfor regions where various verteboute hosts
and plams are found {Takaoka ¢t al. 2003, Choochote a1
ab 20035). However, the amowt and profile of sualivary
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gland proteins of these black fiies should be compared with
oher simuliid species {rom dilferent regions of the world.
Moreover, further studics concerning the biochemical and
pharmacelogical aclivilies of individual companents of
salivary materials in thesc temate black flics are required
buelore any lurther conclusions can be drawn, especially in
the mokecules involved in verlebrate hemostalic response
{Ribcira and Francischeui 2003).

Polymorphisms of salivary gland protein profiles of
samples in the same specics were also observed in Figure
3 I is suggested that cach species may have specics
compiex siatus as found in Luszonnmia longipalpis complex
{t.anzara et al. 1999). Scares et al. (2000) examined
imraspecific varability in the penus Rhodnius using
starch gel elecirophoresis ol salivary heme proteins. They
teporied that salivary heme protein profiles could be used
1o distinguish eight Rhodnius species. In the case of these
simuliid species, therefore, it is of inlerest to investigate
palymerphism ol nitrophorins in their salivary glands.

The infurmation obtained (rom this stady is an initial
step 10 further identify salivary gland proteins and genes
that might be used 1o distinguish these simuliid species,
and to support further studies on salivary molecules that
may invalve blood feeding, host immunity, and parasiie
transmission.
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INTRODUCTION

Studies on the salivary glands of black Mlies are of interest since Bennett
11963 ) described and iltustrated female salivary glands of 14 simulisd species
from Algonquin Park, Ontario, and suggested that these organs may be useful
i the tdeniification of some simuliid species.  In addion, saliva of female

flies is responsibile for localized hyy ¥ and life-th i
systemic hemorrhagic synd: mh and Is Therefore, the
general morphology and electrophoretic protein profiles of the female salivary

wlands of X (V) nigrogilvie, 8 (50 cadosant, S (300 cufthasts, and 814G
wsatkee were anilyzed in this study. Also, the salivary gland proten conients
were determined.

RESULTS AND DISCUSSION

The salivary glunds of the temale black flies in the subgenus Simatim
Latreille s sir. S0 (N pgeogadvim, 8080 rafibanis, SO0 ) seshasion and
subgenus Gompliosithio Enderlein, 8 (G} wvkente were morphologically
similar. Each female black Ny had o pair of salivary glands (Figure 1) located
on the dorsal part of the prothorax. Using the terminology of Goshee et al
{1969), cach gland consisted of 2 cylindrical U-shaped secretory lobe and a
more o less sphencal feservorr (Figure 23 Salivary ducts arising from each
reservoir united  form o common salivary duct thal passed 1o the
hiypopharynx. The secretory lobe was about 90-120 pm wide at its proximal
:ﬂd. while the reservorr was abour 120-200 pm ot its widest diameter {Figure
24

Frguse | Salivary gland pair of femate hiack flies (A} 08 deugrogaivon (BY X (67 ) durdoan
Bars = 100 pm

The svernge length of the secretory lobes of S {8 ) aigragivem, N (5)
eufihona and N (N ) sefovean was approximately 8O0, 600 and 300 pm,
respectively, whioeas 8 (07} eesakenre had o chorter lobe w1 approximately 400
um long (Figure 23 The size of the salivary plands varied considerably  The
sulivary plonds from lorge species of fMies, ve, N 1N) mygrogitvum, S (5)
Figfibases and N (S ) necdosiem, conseeutively, were lurger than those of the
small specres, N ((7) pscikenre. However, glands from o farge specimen of a
species were bigger than those from a small individual of the same species
Hence, the size of the salivary gland 15 not a useful cnitenion for distinguishing
species. These results correlated with the study of Benneti (1963 ),

Bennett (1963 also reported that the caloraton of o fne membictnous
sheath surrounding The salivary glands of & gquehvcray was stnkingly different
from that of 5 fedipes, It was, therefore, simple to diff; berween the
o species. 1 was noted from Figure | and 2 that only the salivary glands of
K00} aseskonre were surrounded by a red-brown (ine b sheath

The protein contents of the whele salivary glands of each species were
quantified  The protein content of each female gland pair of X (8
migragihvm, N (N} fafibevs, XGOS eoddoxun and X () adddoar was 113 =
014, 0.75 £ 005, 0.68 * 014 and 031 & 011 pg (meantSD, u = 10y,
respectively,

To mvestigaie electrophoretic protein profiles of their fermale salivary
plands. total proteins in the glands of individual Nies from each species were
examined i silver staned SDS-polyacrylanude gels (Figure 31 The salivary
gland protein profiles of each species differed from one another. At least 9, 8,
7 and & major protemn and several minor protein bands wete detecied in the
fernale glands of S, (50 mgregedven, 8 G800 refibases, S (50 noddosim and X
(€7 Y emordngre, respectively.  Some molecular masses of the major protein bands
detected in female salivary gland samples of each species were different
suggesting salivary gland-specific proteins in different species. These results
may support the hypothesis of evolutionary sdaptation 1o feeding because
different black v species live af different alttudes andlor regions where
various vertiebrate hosts and plants are found ( Takaoka er ol 2003, Choochoe
et al. 2005) However, he amount and profile of salivary gland proteins of
these black Mies should be 1 with other simulitd species from differem
regions of the World  Moreover, funther studies concemning the hrochemical
and pharmacological activities of individual components of salivary materials
i these female black flies are required before any further conclusions can be
drawn. especially in the molecules involved in vertebrare hemostatic response
(Ribeiro and Francischett 2003)

Figure 3 SDS-PAGE analyps of salivary gland (SG) proteins of female black hex 56
proteins of individual ies from each species were laaded into each lsne and then separated on
15% SDS-polyacrylamide gelc and staied with diver (A} N (8) mgromifvem, (B) 5 (%)
rnfthanty, (C) X (8) ook, (D) X {07) autbooe. Artows indicate major protein bands
detected in samples of esch species. Molecular mass markers (M) are on the lefy
Polymorphisms of salivary gland protein Thafiles of samples in the same
species were also observed i Figure 3. [t is suggesied that each species may
have species complex stutus s found In Jadsumynia fomgpalps complex
tlanzaro et ol 1999). Soares et gl (2000) ined pecilic variabilty in
the genus Khodniuy using starch gel electrophoresis of salivary heme protems
They reported that salivary heme protein profiles could be used to distinguish §

This result leads ta the question as 1o whether or not this charactenstic color is
a specific feature of the salivary glands of X () asokose,  Investigation of
the salivary gland phol litds in bers af the subg

EY 0
Crnmphostithio should be performed to elucidate this issue

Figure T Sadnary glands of fegrale black Mes
apfibeasly QUVN XL awadiunint, (D) 8 (67§ ok
wecretary armt Bars = &0 pon

1A X N3 wigrogifvn, () X (5)
& meservonr, S, eyfimdrical Veshaped

thadniis spectes: In the case of these simuliid species, therelore, It is of interest
10 investigate polymarphism of nittophorins in their salivary glands
As black fly bites cause localized hyy this b

would lead to funiher study on species-specific antigens in the salivary glands of
these pests. In addiuon, the information obtamed from this study would be an
initial step for further identification of salivary pland proteins and penes that
might be used 1o distinguish these simuliid species, and also studies on salivary
moltecules that may favelve blood feeding. host fmmonity and parnsie
ransmission
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