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Appendix I: Families of Snakes and the species found within them.

Summary and excerpt copied from EMBL reptile database. http://www.embl-
heidelberg.de/~uetz/LivingReptiles.html
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Family Elapidae (Cobras, Kraits, Coral Snakes) (including Hydrophiidae, (Sea

Snakes))

(Non marine forms: Africa, Southern Asia; North, Central, and South America. Marine forms:
all continents except Europe) Micrurus fulvius, Micrurus spixii, Micrurus sp., Acanthophis
antarticus (Common Death Adder), Naja (Cobra, Central Asia), Hydrophis klossi, Laticauda

(false sea snake, Asian), Bungarus (Krait) Demansia (Whip snake),

Australian: Pseudechis (Black snake), Pseudechis australis (King Brown snake),
Pseudonaja (Brown Snake), Oxyuranus (Taipan + PNG), Notechis (Tiger snake),

Pseudonaja inframacula (Peninsula Brown Snake), Austrelaps (copperhead)

Colubridae Colubridae. (Colubrids) —(Worldwide; Colubrinae and Natricinae

most widespread, but neither in Madagascar)

e Natricinae (In US: Clonophis, Nerodia, Regina, Seminatrix, Storeria, Thamnophis,

Tropidoclonion.) Nerodia erythrogaster, Nerodia harteri, Thamnophis proximus,
Thamnophis marcianus, Storeria dekayi

Xenodontinae (in US: Carphophis, Contia, Diadophis, Farancia, Heterodon,
Hypsiglena, Coniophanes, Rhadinaea, Tantilla, Trimorphodon) Heterodon platyrhinos,
Diadophis punctatus, Tantilla gracilis, Hypsiglena torquata, Leimadophis epinephalus,
Ninia psephota, Leptodeira annulata, Imantodes inornatus

Colubrinae (in US: Arizona, Coluber, Drymarchon, Drymobius, Elaphe, Masticophis,
Opheodrys, Pituophis, Salvadora, Cemophora, Lampropeltis, Rhinocheilus, Stilosoma,
Chilomeniscus, Chionactis, Conopsis, Ficimia, Gyalopion, Sonora, Stenorrhina)
Arizona elegans, Rhinocheilus lecontei, Elaphe guttata, Elaphe obsoleta, Pituophis
melanoleucus, Lampropeltis triangulum, Lampropeltis getulus, Coluber mentovarius,
Masticophis flagellum, Salvadora grahamiae, Ficimia streckeri, Sonora semiannulata,
Chrysopelea paradisi,

Homalopsinae (Rear-fanged watersnakes; Asia) Enhydris polylepis

Lycodontinae (Africa, Asia) Psammophis sp.
Viperidae (Vipers and Pit Vipers)

s Viperinae (Non-pit vipers) (Europe, Africa, East Asia, Southern Asia) Bitis
gabonica

e Crotalinae (Pit vipers) (East Asia, Southern Asia, North, Central, and
South America) Agkistrodon contortrix, Bothrops nasuta, Bothrops
lateralis, Sistrurus catenatus, Crotalus atrox

The Caenophidia are considered the most "advanced” snakes. Within the colubroids. the Viperidae and
Elapidae are two generally accepted, well-supported groups. Relationships with the Colubridae are a

mess. Many characters used at family/subfamily level are derived from maxilla and hemipenis. A recent

molecular study does support the scolecophidians as most basal; booids intermediately placed but

paraphyletic; colubroids monophyletic except that Acrochordus is within booids; Atractaspis is within

Elapidae; colubrids not obviously monophyletic. (Heise et al., 1995).


http://www.embl-heidelberg.del--uetzILivingReptiles.htmi
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Appendix II; Summary of common and scientific names of Australian snakes.

Australian snakes

___chientiﬁc name

[Common name
IInland taipan

iOxyuranus microlepidotus

ICommon brown snake

E]Pseudonaja textilis

iTaipan

é]Oxyuranus scutellatus

{Reevesby Is. tiger snake

§1Notechis ater niger

ICommon tiger snake

|Notechis scutatus

iw_g_stern tiger snake

|Notechis ater occidentalis

IBeaked sea snake

iEnhydrina schistosa

Chappell Is. tiger snake

otechis ater serventyi

|
ICommon death adder

%iAcanthophis antarcticus

:Westem brown snake

%EPseudonaja nuchalis

%Lowland copperhead iAustrelaps superbus
EIDugite éiPseudonaja affinis
‘}Stephens banded snake iHoplocephalus stephensi
}Rough scaled snake IT ropidechis carinatus
ESpotted black snake %;Pseudechis guttatus

King brown snake

\Pseudechis australis

»Colletts snake

EPseudechis colletti

IRed bellied black snake %}Pseudechis porphyriacus
{Small-eyed snake iRhinoplocephalus nigrescens
EBlack whip snake iDemansia papuensis and Demansia vestigiata
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Appendix III: Table describing major components characterised in snake venoms and examples within Oxyuranus

Class of toxin

Notes

Procoagulants

Effect on
factor Xa

The conversion of prothrombin to thrombin by factor Xa requires the cleavage of two peptide bonds within the prothrombin
molecule. Yet, the enzyme responsible for prothrombin activation, factor Xa, is a poor activator of prothrombin, and requires
cofactors. This occurs in the form of a complex consisting of factor Xa-factor Va bound to negatively charged phospholipids in the
presence of calcium ions. In view of this mechanism, prothrombin activators were classified into four groups (A, B, C and D) based
on the stimulation of venom prothrombin converting activity by the accessory components of the prothrombinase complex ie Ca**,
negatively charged phospholipids or factor Va (Denson, 1976). The blood disruption from the venoms of the Australian elapids fall
into either group C or group D (Tu and Dekker, 1991).

Group C

The prothrombin converting activities of this group are stimulated by factor Va and acidic/negatively charged phospholipids and
calcium ions. These enzymes are present in venoms of genera including Notechis (Tans et al., 1985, Williams & White, 1989),
Austrelaps, Tropidechis, Pseudechis and Hoplocephalus (Williams et al., 1994). Fohlman, et al., (1979) reported O. microlepidotus
venom contained a prothrombin activator. Although further studies have stated the activity of this venom is not medically important
(Sutherland and Tibbals, 2001).

Group D

These come from the venoms of some species of Pseudonaja (Masci, et al., 1988, Stocker et al., 1994, Williams ef al., 1994, Masci,
et al., 2000) and Oxyuranus (taipan) (Marsh et al., 1997, Speijer, et al., 1986 Walker, et al., 1980)

As an example, the prothrombin activator from Q—wﬂ#a?m_@ . scutellatys was partially characterlsed by Walker ef al. (19B0) and
consisted of either two separate enzymes or a single enzyme with two active sites. It contained a very potent converter of
prothrombin to thrombin in the absence of all other known clotting factors (Denson, 1969). A prothrombin activator from this
species was further purified by Speijer et al (1986), named scutelarin (EC 3.4.21.60) and confirmed the prothrombin activator as
having an approximate molecular mass of 300kDa. It was composed of subunits of molecular mass 110kDa and 80kDa and two
disulphide linked polypeptides each of 30 kDa molecular mass. The multimeric protein consists of a factor XI like enzyme and a
factor Va like cofactor. It has been demonstrated that G—scutellatus (. s, scutellatus venom possesses an activator of factor VIl
(Nakagaki, et al., 1992).

Effect on
factor V

The proteolytic activity required in the mechanism of coagulation is augmented by cofactors: tissue factor, factor VIila, and factor
Va. These catalyse the proteolytic activity of factor Vlla, factor 1Xa and factor Xa, respectively. Two of these cofactors, factor Viila
and factor Va, circulate in plasma as procofactors with little if any activity and require proteolytic activation for the full expression
of their cofactor activity. Physiologically, proteolytic activation of factor VII and factor V is mediated by low amounts of either
thrombin alone or factor Xa in the presence of calcium and a negatively charged phospholipid surface. Some snake venom proteases
(Vipera russellii (Russell’s viper) and Bothrops atrox (fer-de-lance) have been seen to specifically activate factor V by limited
proteolysis and thus contribute to hypercoagulable states after envenomation (Boffa and Boffa, 1974).

Effects on
_platelets

Platelets are small and numerous and the primary ‘duties’ of platelets are the maintenance of endothelial integrity and haemostasis
(Subburaju and Kini, 1997, Singh et al, 2000). Platelets may interact with prothrombin activators to increase their effectiveness
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(Furihata, et al., 2001, Speijer, et al., 1987) but generally direct effects of the prothrombin activators on platelets have not been
reported. Platelet responses are several and it is these changes that allow for quick and conclusive assays of pharmacologic action.
One of the earliest responses to stimulation is shape change and several types of “stickiness ‘ responses occur -adhesion, aggregation,
and agglutination (Marshall and Herrmann, 1989). Stimulators of platelets may act on receptors that are coupled to Ca®*
phospholipase C and inositol triphosphate (Feinstein and Helenda, 1988).

Phospholipase
Ay

Neurotoxic

Type I

Isolated from Elapidae and Hydrophidai snake venoms and mammalian pancreas. They have been characterised by the presence of
a disulphide bridge between cysteine residues 11 and 78.

Type II

Present in venoms of Crotalidae and Viperidae species. These are characterised by additional amino acids residues at their carboxyl
extremity and a disulphide bridge between cysteine residues characteristic of phospholipases A2 from class I (Bon, ef al., 1986,
Fraenkel-Conrat, 1982).

Type 111

These have been isolated from lizard (Gila monster) and bee (Apis mellifera) venoms. Data suggests that a generalisation is not
applicable to group 11I as this PLA, has been identified in human kidney, heart, liver and skeletal muscle (Valentin and Lambeau,
2000). The identification of type 111 PLA, in human tissue implies a novel physiological role for this enzyme (Arni and Ward, 1996;
Kini, 1997, Kuchler, et al., 1989, Sosa, et al., 1986).

Type 1 +11
neurotoxins

Phospholipase A, enzymes are key toxins and highly abundant and is the area where the bulk of the research of Australian elapids
has been concentrated (Armugam et al. 2000). The majority of Australian elapid PLA,s are basic, 118 amino acids long, have seven
disulphide bonds and molecular weights around 13 kDa. Despite the homology there is a wide range of enzymatic and toxic activity
found in Australian elapid PLA, (Dunn and Broady, 2001, Brunie, ef «/.,, 1985). Neurotoxins block neuromuscular nerve
tfransmission either pre- or post-synaptically.

Pre-synaptic
Neurotoxins

()]

Beta neurotoxins keep nerve endings from liberating acetylcholine. They can cause irreversible paralysis in as little as 3 to 5
minutes. These neurotoxins are found prominently in Acanthophis, Pseudonaja, Notechis, Oxyuranus and Pseudechis species. Beta

toxins are absent in the venom of Pseudechis australis.

Single chain § neurotoxins are composed of a single polypeptide chain of 13-14kDa molecular mass, the amino acid sequence of
which is homologous with that of other Type I and 1l phospholipase Aps from mammalian pancreas and snake venoms. Two
significant phospholipase A,s from @semtellats(, 5. scutellatus are the toxic monochain PLA2s OS2 and the non toxic 08]. OS1
binds to M-type (muscle type) neuronal PLA, receptors but not the N type (neurone type) receptors (Lambeau, ef al., 1990), whereas
OS2 binds to both M and N type PLA, receptors.

Larger pre-synaptic neurotoxins are made of two, three or four polypeptide subunits that are not linked by disulphide bridges and
have a sequence homology with phospholipase A,s from both type 1 and I peptides. At least one of the subunits possesses PLA,
activity and is responsible for the enzymatic activity of the neurotoxin. The other subunits may or may not have phospholipase
activity. The multi chain neurotoxic PLA,s exist as phospholipases in Oxyuranus and Pseudonaja venoms (taipoxin and
textilotoxin). Although it may also contain smaller peptidic components (taicatoxin) this peptidic component selectively and
reversibly blocks high threshold calcium channels, (Lullmann-Rauch and Thesleff, 1979; Fantini, et al., 1996). The phospholipase
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A; neurotoxins, textilotoxin (Pseudonaja), taipoxin (Oxyuranus), notexin (Notechis) and pseudexin (Pseudechis) are closely related
(White, 1981; Middlebrook and Kaiser, 1988; Gandolfo, et al., Lambeauy, ef al., 1990, Lambeau and Lazdunski, 1999) .

Post-
synaptic
Neurotoxins

(o)

The nicotinic acetylcholine receptor (AchR) plays a central role in post-synaptic neuromuscular transmission by mediating ion flux
across the cell membrane in response to binding of acetylcholine (Changeux, et al., 1984, Conti-Tronconi and Raftery, 1982; Hucho,
1986, Karlin, 1980; McCarthy, et al., 1986). This regulatory activity is inhibited by binding to an alpha neurotoxin (Lee, 1979) or to
some anti-AchR antibodies. The receptor is a pentamer composed of four subunits («2,8,7,8). Functional studies have focused
mostly on the o-subunit because it is responsible for binding acetylcholine (Changeux, 1981, Moore and Raftery, 1979; Sobel, et al.,
1977, Tzartox and Changeux, 1983) and a-neurotoxins (Bon, et al., 1979; Dufton and Hider, 1983; Endo et al., 1987; Joubert and
Viljoen, 1979; Lee, 1979; Noda, et al., 1982, Noda, et al., 1983).

Short chain neurotoxins:
The short chain neurotoxins are found in the venom of members of the genus Acanthophis, Oxyuranus and Pseudechis. The short

chain neurotoxins isolated thus far from Australian elapids are homologous (mostly 62 amino acids), basically charged post-synaptic
blockers of neuromuscular transmission with a great deal of sequence homology. Taipan toxin 1 and toxin 2 from OS are short
chain alpha-neurotoxins that inhibit the binding of bungarotoxin to nicotinic acetylcholine receptors in skeletal muscles but not the
central neuronal nicotinic receptors (Tu and Dekker, 1991).

The primary structure of short neurotoxins is composed of 60, 61, or 62 amino acid residues, which are linked by disulphide bridges.
Most of the invariant residues are localised in either the immediate vicinity of the disulphide bridge in the globular head or toward
the distal ends of the three major loops. In contrast, the least conserved residues appear to be grouped across the loop of the globular

head (Tu and Dekker, 1991).

Long Neurotoxins : Both short and long-chain post-synaptic neurotoxins share a similar three-finger loop structure (Walkinshaw,
Saenger et al. 1980; Yu and Dennis 1993) and show differences in their primary structure. The major variations are observed at the
C-termini, as well as at the tips of loop 1 and loop 2 of these proteins (Gong, et al. 2001). Long-chain neurotoxins possess exfra
amino acids beyond the short-chain neurotoxin end point CNX (X coding N in most cases) (Tamiya, et al. 1985; Chang, et al. 1997,
Fuse, et al., 1990). Long chain neurotoxins are found in Acathophis, Notechis, Pseudichis and Pseudonaja species. These venoms
are extensions of the short chains with about another 10 amino acids. A few other peptides found in Oxyuranus and Pseudonaja
venoms inhibit the serine protease plasmin (Crachi et a/., 1999a). These toxins also possess a high degree of homology. Long
neurotoxins generally associate and dissociate much more slowly than the short chain neurotoxins. These differing rates are
reflected in major differences in the sequence between the two types of toxins. Long neurotoxins also contain four disulphide
bridges of short neurotoxins, but possess an additional disulphide bond in the central loop of the molecule. Long chain neurotoxins
have a longer polypeptide chain (between 65 and 74 residues) giving the characteristic COOH-terminal tail. Apparently, where there
are differences in sequences or chain lengths, these alterations do not disrupt the clustering of the disulphide bridges or the three
major loops. In long neurotoixns, the least conserved regions tend to be found in the COOH terminal tail and the first loop. The
homologues of long neurotoxins usually lack the fifth disulfide bridge (between Cys-29 and Cys-33 in long neurotoxins) (Weber and
Changeux 1974; Chicheportiche, ez al. 1975; Pillet, et al., 1993; Tremeau, et al., 1995)

Cardiotoxins

Cardiotoxins reversibly block high threshold voltage dependent calcium channels. Taicatoxin, which is different from taipoxin, has
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been isolated from G-sewrellatusQ. s. scutellatys venom and is composed of three molecular entities, an oc-neurotoxin like pebtide, a
16 kDa neurotoxic phospholipase, and a 7 kDa serine protease inhibitor, linked with a stoichiometry of 1:1:4 (Lullmann-Rauch and
Thesleff 1979;Brown, ef al., 1987; Possani, ef al. 1992a and b). Phospholipase activities of taicatoxin have also been confirmed
(Fantini, Athias ef a/. 1996). The gamma subunit of taicatoxin or the 7 kDa serine protease inhibitor is distinct from all other toxins
isolated from elapids and is related (64%) to a chymotrypsin inhibitor from Vipera ammodytes (European long nosed viper)
Willmott, ez al., 1995).

Haemorrhagic

The haemotoxic PLA,s produce haemorrhage through the blockage of factors in the coagulation cascade resulting in a disruption of
haemostasis. These components themselves do not produce net anticoagulation through fibrinolysis but rather bind specifically to
molecules essential to the coagulation processes (Gutierrez and Chaves 1980; Gutierrez et al. 1980; Condrea, et al, 1981;

Francischetti, ez al., 1997).

Myotoxic

Notechis and Pseudechis species contain myolytic activity. Nephrotoxins causing renal failure have only been discovered in the
venom of one genus, Pseudonaja (White, 1981). Damage is caused to the skeletal muscle after envenomation. This process,
myolysis, or more specifically rhabdomyolysis, results in the release of the muscle protein myoglobin which is then excreted in the
urine. If muscle damage is extensive then the resulting large quantities of myoglobin may block the kidney tubules, causing acute
tubular necrosis and renal failure. As well as releasing myoglobin the damaged muscle loses enzymes, including creatine (phospho)
kinase (CPK, CK). Myotoxins attack skeletal muscle and result in damage to muscle fibres. Symptoms include muscle weakness

and pain upon moving (Gutierrez, ef al., 1995, Mebs, 1986).

Lysophospho-
lipases

Lysophospholipases hydrolyse the sn-1-acyl ester of lysophospholipids. These lipases, found in Pseudechis australis venom, are
haemolytic (Takasaki and Tamiya, 1982), but exist in few snake venoms (Takasaki ef a/ 1992; Tan and Ponnudurai, 1990; Bell, et

al., 1998; Bell, et al,, 1999).
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Appendix IV: Mass Spectrometry spectra

In the upper right-hand is TOF MS ES+ or TOF MSMS XYZES+, where XYZ represents the peptide mass selected for MS/MS. The TOF MS
spectra contain all of the peptides found in the mixture. Typically, doubly or triply charged ions between the m/z range 500-1000 Da are chosen
for MS/MS analysis. The TOF MS/MS spectra contain two MS/MS spectra. The bottom spectrum is the raw MS/MS data collected from the
instrument, whereas, the top spectrum is the MaxEnt3 deconvoluted spectra. MaxEnt3 is an algorithm that removes all mu1t1p1y charged peptides
so the data is compatible with sequence interpretation. Following the MS/MS spectra, the analysis of the MS/MS data is summarised. The
MS/MS ions a, b, y and z (please note y-type ions are used for sequencing of the peptides) are shown at the top of the page along with the called
sequence. The bottom of the page contains the MaxEnt3 spectra and the called sequence (reference from APAF).
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Appendix VII. Phylogram of a neighbour joining distance tree for Oxyuranus putative and peptide
sequences.

This tree represents the relationship of O. scutellatus pre-synaptic neurotoxin sequences. Alignment was
conducted using NJTree and TreeView. These sequences were subjected to bootstrapping x 10,000.
Bootstrap values (x 10,000) are displayed at the nodes and indicate how robust the clusters are. The clone
numbers and characterised Oxyuranus peptides are discussed in Chapter 5.
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Appendix VIII Summary of clones from ¢cDNA library

The majority of nucleotide sequences from the G—sentetatusQ. s. scutellatus cDNA

library were isolated using binding studies, with a small percentage isolated using mass

excision as indicated. All sequences are displayed using either their putative peptide
name, as identified from sequence homology using BLAST or, if no conclusive match
was found, the clone number was used (see Table 5.1). These sequences are followed
by their GenBank accession number, if submitted, clone number and nucleotide
sequence. The abundant HSP and PDI nucleotide sequences are displayed with their
putative translated sequences (MacVector) aligned. Translation of some nucleotide
sequences using vertebrate mitochondrial codons resulted in an ORF for all cytochrome
C and NADH dehydrogenase sequences. A small number of sequences, which shared
low homology with characterised peptide toxins, did not contain an ORF regardless of

the codons used for translation.

For reference, all clones were sequences from the 5’-end (T3primer) and some
complete protein matches were achieved using BLAST without the complete sequence
of the clone required. GenBank sequences not matching characterised toxins are to be
released immediately. Sequences sharing homology with characterised toxins are to be

released on October 22™ 2005 or until publication of this thesis.

Complete sequences of clones aligning with areas of serpente nucleotide sequences

This group of nucleotide sequences were isolated through binding studies using taipan monovalent
antivenom (CSL). These clones, which produced an antigenic protein, did not code for an ORF using
either universal or mitochondrial codon usage.

R 5

The nucleotide sequence was very clean from 1 to 2,000 bp with no ORF found. Within the sequence
(between nucleotide 2,000 to 3,000) clean sequence was difficult to obtain suggesting there is possibly a
secondary structure in this region. The nucleotide sequence matched the C-terminus of Homo sapiens
PHD finger protein (GenBank accession no. NM024517) 5238 bp; with 129/134 matches (96%), Gallus
gallus (GenBank accession no. CR406187) 931 bp, 107/112 matches (95%), Bungarus multisinctus
(GenBank accession no. AJ421675) Exon 1-3 2358 bp, 57/58 matches (87%) and Gamma bungarotoxin,
GenBank accession no. AJ416991, 2448 bp; 41/47 bp (87%), Naja atra gene for cobrotoxin (GenBank
accession no. Y13399) 2386 bp; 49/46 base pairs (87%).
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R5 nucleotide sequence

CTTAGTGAACAATACCAGTTAACTT TTTGCCACCACTTTAATARATTCTTTTTAACT TTCGGCAGTTAAAACCTGTACAGATACTGCT
ATAAATATTTTTTAATATAGATGTCCTTTCTCAAATTGCTGAGAGTGACTAGTTCGCAARAAGTTAATTCTCCAAGACACTGAGGATC
ATTCCAGTTTTAGGARAGTATCCATTTAACTTGTTTATAAGTGAGGAAAAAGTTGTTTTTAAGAGTATGCACATTCATTTCAATTATG
CTTCTTTTATCAAATTTGAACCAATTTTAAAGAGTTATCTGGTTAAAAGGCAGAGTTTAAAAAAAAGTTTCTCARATTGACTTGTAGA
CAAGGGAAAGAAATTTATGCCATGACTGTTTGAGATACAATACATGCATGARACAATATGCATAAAAATTAATTAGTTTTCTTTATCT
GGCTCATGATAAATATGTTTTATTCAGAAGAGAAGT TAARATTGCACTTCAGCACTGCTAARACTTTCCCTATAACCAGACATTGGAG
AACTATGGATGACTTAATTTATTTTATGTGCAATGCAAGATGATTTTTTARAAACAT TATGGATTACAAATCCAATTTAATTGGTTAA
TGATTTGGATATAGGTAATTAATGAACTGGTGCAGTTCTTTGGACATCAAATGGGGTTTTTTAAT TAGCTTTGGTTGGTGTTGGTTTG
CATCTCTTTTCGTTGATAAATTTTTAGCACTCCCACTGTTTCTTATATATATATTGT TTTAACTTTGGTCCCATGGTATGTTTTCCAT
GCTCAATGTCTTTGTTCTCATAATTGAATATCATTGAGTGATAGGAATTAAAGATCAGCAAACAGAAAGAACCTTTCTCTCCCTGCTA
AACTTTCACAATTATGTGTAATTGAGTAAAACATTACAAATCAATTGGTACCTCAAAGTCAAAATCTGAGAACATTGACTCTTGACTG
TACTTATATGACATGGTTTACAGGCCTACAGGGGCTAAAGCAARATCAAATCAATTGTACTATATCTTAGTATGTTAGCGTAGGGCCA
TTATTTTARACTGTCATTGTTTGCTTTGGCTTCTTATGTGAATAGAGCCTCTGTGTATTTTGTAAACCATAATTAATGGATTAATGTG
TTTACATCCAGTCTGAATTTGATGGTTTTTTTCTCTCTCTCTCACCTGTTCTAGCTARRATT TGTTTACATGACCATGGARACTGGAA
GTATTCCTTCCCCCATGCCCATATATTTTTAATTTGGCGTTGCAGTTTTGAAATTATATCCTCATTAATTTAATTTCACGGCTAGGGT
TAGGGTTAGGGTGGAATCAGACATTAACTTGATGATAGTATTGTAGCTTCTGCTTGGATGGTCATAATGTATTGATAACATGTGACAT
TGGAGAATATGTARGAARAAAAGATGCCAGGTTCATCCCTAGATGCTGCTGCCAAGAATGCCAGTGACARAATGCCAGTTTTCTTTGTG
CGGCCTGAGTGGGTAGCAGGCATATCACAATCATTAGAGAGGGCTGTARAACACTGTGAAGCAGTATATAAGTCTAAGTGCTATTGCT
ATTGCTGTCTTATARAATGGCATCTTTAGTCAAATATCTCTTTCCTTATTTTTTTGAAGGAACTTTTAATCTCCCTCTAGCAATTCTA
AACTCTAAARGTTCATGACTGATGATTTACCTCATAAATCACTTACGTTATCTTGAGATGAAAGAGAGAAAGACAATGGTTCTTTTTTC
ACTTCCATTTCCCCGGATCATGGATTAATCCCTGCATCATGTAAACAAATCAAGCAAAGAAGCTCCTGTCCTGGGACTCCAAGCACTT
ATTTTCTGATCTATAACCAAACCCTTTCCTTGAGCTGCATATCAGGAGAAAAAAATGCACCARACAAGATTATTTCACCCACCCACCC
CCRAAGGAACACACACCAACCTTTTAGAGCTTATGAATCCATTTAATAATAT TATAGATCAGCTGTTTATATAAACCTCAGTTGCARG
CCTGTAATTAGGTAGAAAGAATGTGCAGCCCTATTGGAGAAGGATTC TGACAATTCGAATGTATGCTGTATC TCAAAGCAACTTCCAC
TTGTCAAGAGTATGCTTGTCTGTAAGGATACAAGGGCTGTGCTCACCTAAGGGTTAGGCCAGGTGAGTAGCCAAGCTTATCGTACTAG
TTTAACTGGTATACTTGTTGTTTGAACTCTTTAGTGTTTGGTGTAGAATGCATTATATTTACATTAAATAGCTTGTCTGCATATARAC
ACTTAGAGCTACAATCCTATGCTATGTTTACTCAGTATATCAAACCTGTTGTGTTCCATGGAACTTACTCTCTATGTATAGAGTACTA
TGTACAGGATTGTAGCCTTAAGGTGTGCATTTGTTTTCAGGCAATTCCAGATTTTCATTTATAGATACT TGTCTGARAGCATATTTTT
TCATAGAATCTAGCCTGTAAATAGCTTTTTAAAGTACCTTCTTTTT TATAAGATCAAAGTATCTTTAGACATTTCTTTCTATAGATAG
TTCATTTAACCTTTTATACAATTTTTTTGCTGAGTATTTTGCCCCGAGTATTTTTAAGT TTCTGACTCTGAATGGGATACTCTGTTTT
TGTCCTGATTTAATCCTTTTTCTCCCCTTTTTTAAT TTGGCCATTGCCCTGGAAAAACAAGTARAACTTTGTGCAGCCTTATACAGAA
TCAATAATAGTACAAAATTATCTATTTAAGATACAATATGAAGAAGAATCTTTGACTTTATARATACCAGCTCCTTGTCTCTAATTCTT
GTATTATGAGGGGATACAATTATTTTATTAGCACCTTGTGAAGTGT TTCTGTGTTTTGTGATGATGTAATTTATTAATGTTTGTAGCT
TTTTATATTTGTACATTTCTTATGAGCTTTGTTTATATACACATTACCTGGATGTGATGTCCATGAGGAAAAAATAAAACAGCTATAG
AAAACAACTGAGGCCTTATTAACTGACCTTTCTAGT TATGGTGAGCGACTGGTTCTGAATTCTCGGCATCAAAAATATTAGTTGAATA
GGGCCCCAGAGTTAAGCAAGTTTTTTAAAGCTTCCCTAGTATACTGTTATTGTCAAGCATTTATATAACGCAGACATCATGCTGGTTT
TATTATTATGTTTATGTTTATGATTATTATTTTCACAACATGTACATTTCTAACAAAGT TTATTGTGGCTATCTATTACAGTGTTTTA
TTTACCAATTCATATCAAATGCTCTTGTATCAAGTCCATGARATCTAAGTAAACTTAGATC

R8

The R8 nucleotide sequence matched with Elaph Obsoleta microsatellie Eobms sequence (GenBank
accession no. AF544661); 41/46 matches (89%) and Atractospis microlepidota andersoni partial 469 bp
GenBank accession no. D13322, 31/33 matches (93%).

R8 Nucleotide sequence
ATAAAATACAGTTAAAGAGAAGGTTTCCTTTAAGGAAATTACTCCTTTTGTTTTCATTTAATAATGCATCATTGCTGCTGCTGCGTTC
ATGTTTTCCCAAAATAATTACATGCTGGATTTGCAGTAGCTGGAGAATAAAAGTTAAAATTTTAAAT TACAT TTTCCACACTGAAGTA
CTGARAATACATTTACCAGAGAGTAAATCTCTAGTGATATTAGTCACTATTAACTGATCAATTTTGGCACAACTTAATTGTAAGATTG
TATAATTGTACAAAATCCTTATTGAATCTCATAGGAATTTCATATTCGTAGT TGTATGCCATGT TAGAGCCAACATGGGCATATATAC
CAAGACAAATTCTTTATGTGTCTCACCACACTTGGCCAATARAACATTCATTCACATGTCGGAAGCATTTCCARAGATTTTTTATCAG
ARATACTACATAAGTACCATGTTGTTTTAAAGAAGT TGCATGGGCAAAGATGCATTTCTGGTTTTGTGGTATGTTTCATTTCATGAGC
AGATGTTTTATTCCCAAAGTGCTAGARATATTCTTCCTAATAGAAARAAGAAGGAGCTGTATATTCCATTGTGTATATTCCACTTCCT
CTTTCCACARATTGARACTGGCAGCAAAGTAGACAGCACAATTTAAAATTTAAAATAAAAATATCTTCTTCTAGTACAGGAGTCTCCA
ACCTTGGCACTTTAAGACTAGCAGACTTCAAACTCCTTGAATT TCCCAGCTAATGGCTAATTCCCCAGCAGGAGAATTCTGGGAGTTG
AATCCATCAGGCTTGGAGTTGCCAAGGTTGGAGACCCCTGTTCTGGTACARATAGCAACATTCAGGTGAGCTTCTCTGGTGAARGAAC
ATCAGAAACTGAGAAGGGGCTTTTTTCAGTTACCACCCATCTCATATCTATCAGTGCAGACACCTGAATGAGGGGCTCAGATTGCTTC
AGAATGAAGACARCTGGGAAATGCAACAGACATTTTGAGTCTCTTCCATCTTTTGAAGTTGTTCATATATGCTCAAGTATGGGCCTTC
AGCCTTCATACAATATTAATTTGTAGTGTATGGTATGT TATATAACAGAATATGATTAAACTATTTCCAGTGTGAARATTARATTARA
ATTAAATTGAAAATTAAATGAGCTAAGGAAAAAARCTAAACAACCGTCATGTTCCTCCGTCAGTCTATARGAGCTARATGGTCATATGG
ATTACAATGGAAATAGAAGARAGGGAGGGAGGAAGGTATGATTTTAGTCCTCTGTTCCTTTGTCTGCATTTTGAAAGTAGGGARGAAR
TTAATATTATGTARATGTCTTAGATTTTGTTGAAAAAAAATCTTCATGGGCACTGGATAT TTTTATTTATCTTCATTGACCACTGARAR
ACAACTGTGGCTATGAAATGACAAGTGCAAACAAACTTCACTGTCAGGGTGAAATGT TTCTTGAAATAGCTGGTATGAAAAACTAGGT
AGAGTCAGCACAGTATCAATTTTGTACCTATCTTATAAATATTGATTATTTAAACTGCTGATGCAGTACTTAGCATTTTTCAGAATCT
GAARATAAACTGTATCTAGTTTTCTAAGCTCCTTCTTTGTGAGCAGATGTCT TTCATTTTCTGAATATTAACAATTGTCAGGAAATCT
TCTTTGACTGGGAGAAAGAGT TTTCTTGAAACCAATATAAATGGTTAAAGCARCGGATATCTTCCTTGCCTTTGGACT TTTAT TTCCC
CCCATAATAACCCTCATGGGAGATAGGTTAGGTTGCAAAAGAATGGTTGGTCCAGAATCACCTGGAGCGCTTTCAGGGCTAACAGCTG
ATCCAGCCCTAGTCCTATATGTGAAATAAATGTATT TTGGTGCATAACAGTTGAACAATAAAATATAAACAGTTTATTAT
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R 11

This sequence aligns with a small area of Trimeresurus flavoviridis (crotalid, GenBank accession no.
D31777), D13384 gene for PLA,, Trimeresurus gramineus (GenBank accession no. D31782) TATA box
binding prot and Laticauda semifasciata gene for PLA, (GenBank accession no. AB111959).

R11 Nucleotide sequence
AATTCGGCACGAGGGTCAAATACTACCTGTATAGCARACTGGCTCATGATATGGCATARCGCTGCARTACATAGTTTATATTGTTAAT
TTATGGTTCATCGTGTAGTGGGAGCACAGTCCATTGGACTCATTCAGATAGTCATAATTAGT TAATTCTGGTATGGGC TTTGAATGGT
TTCAAGCARACCTTTTGGAAACTTCTGATCCAAAGTTCTGTARAAGATTTGGGATGCCCTTATCAAGATCATATGAAGTGTTAATATC
ACTTTATAATGCCTTGTTAAGGCCATATACTATATTGGAATACTGTATTCAGTTTTGGTTGCCACGATGTARAGAAGATGTTGAGGCT
CTAGAAGGACTGGAGAGAAGAGCAACAAAGATGATTAGGGGGCTGGAGGCTAAAACATGAAGAACGGTTGCAGGATCTGGGTATGTCT
AGTCTAATGAAAAGAAGGACTGGGGAGACATGATAGTAGTTTTCCAATATCTCAGGGGTTGCCACAAAGAAGAGGGAGTCAAGCTATT
CTCCAAAACATCTGAGGGCAGGACAAGAAAATGGGTGGAAACTAATCAAGGAGAGAAGCAACT TAGAACTARGGACATTTCCTGACAG
TCAGAACAATTAATCAGTGGAACAACTTGCCTCCAGAAGTTGTGAATGCTCCAACACTGGAAGT TTTTAAAAAGATGT TGGATAACCA
TTTGTCTGAAGTGGTGTAGGCAGGCAAGGTCCCTTCCAACGCTGTTATTCTATTCTAAAATACCTGTCCTCTCTGCTGTTACCTCCCT
CCACCTGTTCCCTGAGCCTACCAATTTATAACAAATTCTTCCATAGTCCTGCCTGATTTCAATTTGTCTTGC TGACTTGGATTGAGAG
TTCCTTATTTTTTTAGCACATATACATTGTTACTTTCATCTGAGTGTGT TTTACCARAATTCAGAATTGCCTCAGTAT TACTTGGGAA
ACACATTTCATAATATCTTAGTARGGAGTCATTTTCTGGGAAATAGATATACTATACTGACAGAGTGGTAGATATARATATGATGCCA
AACATCCAGGAAGCTAARATCCTAAACACTTTGAGGTAAAAAGAAGTACTGT TGAACTAAGAGTAGTTGGGGTCAGTCTAAACTATAT
GTGTGTGATGTCTGTATCAGACACAATTCAACARGATTTTATTAATTTGCTT TAGATAGATTTGTATATAGCAACAAAACGTATTTCT
GTGTTCTCCGATCTTCAAATAATGTTTTAAAACTGACTTTAGAAAAAGATAATGTAGGAACTGCATTTTTTATTTTTCAATGTCTTGT
CAAAATACTGARACAGACAGTAGAGGGTGCAGTATTCATTCTTTGTAAATCAATCTGTCTGATTTGAATGGTGAATGCARATTATATT

GGAGGCAATTTTAAAARAGTATTACCTTTTGTGTTATAAAATTAGT TAAATATAAAATTAGARATACTTCCGTGTAARAARAAARRARA
AAAAR

R51

This clone was isolated using mass excision. The sequence aligned with a small area of Naja naja
genomic DNA (GenBank accession no. AF236683)and Elaphe bimaculata 128 ribosomal gene (GenBank
accession no. AF236671).

R 51 nucleotide sequence
AATTCGGCACGAGGCATACATGCAAGCCTCAACACARCAGTGAAAAAGCCCACCATAACAACTTCTTGGAGACTGGTATCAGGCTAAT
AGCCCATAACACCAAGCAAACAAGCCACTACCCCCTACGGGCCCGCAGCACGTACTTAATATTGGGCCATAAGCGCAAGCTTGACCCA
ATAATGGGGTTCACAGGGCCGGTTAATCTCGTGCCAGCGACCGCGGTTATACGACAGACCCARGATATACACCACCGGCGTAARGCAC
GACTAAAAATTTAAAGTCCAATTGTTAAGGATGACGACAAGCTGGGCTGTARAAAGCCATAAGCAATACTAAACATAACCCTTAACAT
CCATACAACTTTAACTCGTGARAGCTAGGGTACAAACTAAGATTAGATACCTTACTATGCCTAACCTTARAAARACAATCAAACAACC
AATTGTTCGCCAAATAACTACGAGTAAAAACTTAAATTTARAAGACTTGACGGTACTTCACCCCGACCTAGAGGAGCCTGTCTAATAR
CCGATAACCCACGATTAACCCAACCAACTCTAGCCTAACAGTCTATATACCGCCGTCGCCAGCTTACCTTGTGARRGAATAAAGTAAG
CTCAATAAACCCATAATACGACAGTCGAAAAAAAAAARAAA

R 65

No ORF was contained in this sequence, yet it aligned with a small area of Elaph quadrivirgata mRNA
PLA, inhibitor (GenBank accession no. AB060638), Vipera ammodytes genomic DNA (GenBank
accession no. AF332697), Bov B, Bungarus multisinctus (GenBank accession no. AF251222), Laticauda
colubrina PLA,; gene (GenBank accession no. AB062448) gene LcPLA2PC20.

Nucleotide sequence of R65
ACTGGCCATGCCTGCARATAARATCACACAAATAATTAGCTTTCARACCTTCAGTGCAGCCCTGGTAAACAGGCCCTTCCCGGARARCA
GTTGAAAGAAGACATATTGACTCAGATGGCGCTGAATGTTCAATAGTAGATTTCAGCAGGCCTCTAATGAGCAGARTAACAGAGCTGG
AAGGGACCTTGGAGGTCTTGTAGTCCAACCACTCTTGTTGTGGTTAGCCAGCAGCAGGTGTGGATGGCTGAGGAGAGCGAGGACTCAG
GTGRAGGGCCAGGACCATTGGGGAGTGGACTGCTGCCTTCAGAGATTGTGGGGGCTGGCAGCAGTGATGAGGAGGTTCCCGAGGAGCT
TGTGCCAAGTGCGCGTGCGTGCAGGATTGCTCAGAGGAAAGAGCAGT TACAACAGCATGGGCAACTCGGGATARGGCTGCARGGTAAT
GGCCCCTCCTTCARGAAGATARAAGCCAGCT GTGAAGCGARTGTTC T TTGTAGGARGCARAGACGTTTTGAAACTCAGCCTCATGGAC
ATTACAGTTGATATTATCTTGTATTGTAAACTATTTCTTATCTGT TATTTTT TGGCAGCCTTGCARARACTTGGARGGCTCTTTCTTT
CAGAGCTAATTAGTTGGAAGCAGTGAAGAAACAGGATTCATAGATGAAACAT TARAAGGTTATGCTGCTGCCTTTGTCTTATGTTTGC
TCTCTTGGARCCAGGTTTGGCTCAGGCAGGAAACTTGTCTCCTGGTTTCTAACCTGCTGCCTTAATCACTACTAGGCCCARACTGGCT
CTTTGCCACCATCTTGAGGTCACTTTGATTTTTGCAGCCAGGTCTGACAGCCCATCCTGATCAGCAACCCAGGAGAAGGAGTCTCARG
ATGTAACTABATGCTGAATGGGTGAACGAAACAACCCCCCTCAAGAAGAGAATCATCTTTACGTCAGCACAATTCARARGCAGGTCAC
AGAAAAAAGARAAGAARAAAARRACAGCTCAGCACGGCGAACGGAAGGCTGCATCAACACATTCAACATCTGCTTTAATTCCGCCTCA
GGAAARGTTGCAATTAGAAGTARAGARATGGAGTARATGAAGTCAGAAGTATCAGGGGAGAATGGGAACTGAAGCARAACACAGAACT

GARATGCAGCTGAGCACCAAGGAAAAGARACGTCCCCGAGGAAGGTTTCAAGCTATATAATTCCCTAGGAATGAGTGCAGGGTACAGG
CTTCTCCCCGCTCCCCTC
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Sequences of clones aligning with complete proteins after BLAST matches

Natriuretic peptide (GenBank accession No. AY691663).

Alignment of R27 shared homology with the partial characterised natriuretic peptides from Oxyuranus
scutellatus (100%)(natriuretic peptide, GenBank Accession no. P83225), Oxyuranus microlepidotus
(100%)(GenBank Accession no. P83224), and full sequences from Micurus corallinus (GenBank
Accession no. AAC60341.1), Bothrops insularis; bradykinin potentiating protein (75%) (GenBank
Accession no. AAMO9692) and Bothrops jaracara Bradykinin potentiating protein 75% (GenBank
Accession no. BAA12879, Murayama 1997).

gipldhigsv sglgonrpvg

P83228 sdpkigdgo

Nucleotide and deduced amino acid sequence of R27 in two reading frames.
1 AATTCGGCACGAGGAGACGCTCCTGCAGCCACAGTACCCGGCTTGGCTCTCTTCGGCTCAGCAGTCTGE 69

70 GCCCTTGAGGATTCCTCECTCTCTCTCTCTCATCCACCCGGGGAAA ATG GTC GGC CTC TCC CGT 133
1 M v G L S R 6

134 CTG GCG GGA GGC GGG CTG CTG CTG CTG CTG CTG CTG GCC CTG CTG CCT CTC GCC 187
7 L A G G G L L L L L L L A L L P L A 24

188 CTC GAC GGG AAG CCG GCG CCG CTG CCT CAG GCG CTG CCC GAG GCT CTG GCG GGC 241
25 L D G K P A P L P Q A L P E A L A G 42

242 GGC ACG ACG GCG TTG CGG CGG GAC GTIG ACG GAG GAG CAG CAG CAG CAG CTG GTG 285
43 G T T A L R R D s T E E Q Q Q Q L \ 60

286 GCG GAG GAG TCC TCG GGT CCC GCG GCT GGG CGC AGC GAC CCC AAG ATA GGG GAT 349
61 A I G D 78

1=
1
w
1%
@
r
=
b
@

w
w
o

o

=

350 GGC TGC TTC GGC CTC CCG CTC GAC CAC ATC GGC AGT GTA AGC GGC CTG GGC TGC 403
79 G C F G L P L D H I G S \ S G L G Cc 96

404 AAC AGA CCC GIC CAAR AAC CGC CCG AAA CAA ATA CCT GGC GGA TCC TAAATAATTGG 459
97 N R P v Q N R P K Q I P G G S * 112

450 CTTTATTTTAGTTTTACTTCTTTIAGATTGTTTAGTATATATCGGCTTAGAGAAAATTAARGGATCATAATGAT 531
532 GTGTCATGTAAAATGARATAGGGGGTAAGCTGAAAAATGGAAATAAAAGGGGATAAAGAATTGAAACCTATG 603
604 TCTGGATGAAATGATATTGATATTGAATTCATGAATTGAAACAGGAAATGCAAATTTACTTACAGATGAGTG 675
676 AAATGGATAATGATATGAGATGATATTATATAAGATTAATGGAAATGAARAGTATGATTATGTACAAGTGTTA 747
748 TAATCCGAAATCATGTTGCTCACGTGAAGAGATGTGTAAAAATTTTTTAAAAATAAAAAACTTTTACATCTT 819

AAAAARARAAAAAAAAARAAAARAARARANAAAA
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HSP 70 (GenBank accession No. AY691667).
The deduced amino acid sequence is shown below the nucleotide sequence.
10 20 30 40 50 60 70

AATTCGGCACGAGGGTTGTTCGTTGTTGGTGTTTAACTGTCAGCTTCGGAAARCTTTCATTTTAATCCTC

80 90 100 110 120 130 140
GAAGTTTTAGAGGGATATCTTGATCGCGTTACTGCAACCATGTCGGCCARAGCGCCTGCCATAGGCATTG
M $ A K A P A I G I>

150 160 170 180 190 200 210
ACTTGGGCACCACGTACTCCTGCGTCGGAGTTTTCCAGCACGGGAAAGTGGAGATTATCGCCAACGACCA
p L GGTTTY s CV GGV F QH G K V E I I A N D QO

220 230 240 250 260 270 280
AGGCAACCGCACTACACCGAGCTACGTTGCCTTTACGGACACTGAACGGCTTATCGGAGATGCAGCCAAG
G N R T TP S Y V A F T D TERULI G DA A K>

290 300 310 320 330 340 350
AATCAAGTGGCTATGAATCCTARCAATACCATCTTTGATGCCAAGCGTCTCATTGGCCGCARATTCGATG
N @ VA M NPNNT I F DA KR L I G R K F D>

360 370 380 390 400 410 420
ACCCTACGGTGCAGTCCGATATGAAGCACTGGCCTTTCCGTGTGGTGAGTGAAGCCGGGAAGCCCARAGT
b P T V ¢ 5 DMK HW P F RV V S E A G K P K V>

430 440 450 460 470 480 490
GCAAGTCGAGTACARGGGTGACACCAAGARCTTCTTTCCTGAAGAAATTTCCTCGATGGTATTGACCARA
Q VvV E Y K ¢ b T KNF F P EE I 8§ 5 MV L T K

500 510 520 530 540 550 560
ATGAAGGAAATAGCCGAGGCTTACCTGGGTCGCARAGTCCAGAGTGCTGTGATTACTGTACCTGCATATT
M K E I A E A Y L GR KV QS av I T V P A Y>

570 580 590 600 610 620 630
TCAATGACTCCCAACGCCARGCCACCAAAGATGCAGGTACCATTACAGGTCTCAACGTATTGCGCATCAT
F ND S Q R QAT KD AGTTITGULNUVL R I I>

640 650 660 670 680 690 700
TAATGAGCCCACGGCTGCTGCCATTGCCTATGGTTTGGATAAAARAGGGAGCAGAGCAGGTGAGAAGAAT
N E P T A A A I A Y G L D K K G S R A G E K N>

710 720 730 740 750 760 770
GTACTGATCTTTGACTTGGGTGGTGGCACATTTGATGTTTCCATTTTGACCATTGAAGATGGCATCTTTG
v .,IFF DL GGG T VF DV S I L T I E DG I F>

780 790 800 810 820 830 840
AAGTGAAATCTACTGCTGGAGATACCCACTTGGGTGGGGAGGACTTTGACAATCGCATGGTGAGTCACTT
E VXK s T A G D TH L G G E D F D NI RMV S H >

850 860 870 880 890 900 910
TGTGGAGGAATTCAAGCGCAAGCATAAGCGTGACATTGCTGGCAATARGCGAGCAGTTCGACGGCTCCGC
V EE F K R K H KR DI A G N KRAV R R L R

920 930 940 950 960 970 980
ACAGCCTGTGAGAGAGCCABRACGTACCCTGAGTTCCTCCACCCAGGCTTCTATTGAGATTGACTCCTTAT
T A CE R A KR T L 8 S s T Q A s I E I D s L>

990 1000 1010 1020 1030 1040 1050
TTGATGGCMTTGATTTCTATACATCCATTACTCGTGCTCGCTTTGAGGAGCTCAATGCTGATCTCTTCCG
r D G X D F Y T™ S I T RARF E E L N A DL F R

1060 1070 1080 1090 1100 1110 1120
TGGTACTCTTGAACCTGTGGAGAAGGCTCTTCGTGATGCTAAGCTAGACARAGGACAGATTAATGARATT
¢ T L E P V E K AL R DA AI KL D K G Q I N E I>

1130 1140 1150 1160 1170 1180 1190
GTTCTGGTTGGTGGCTCAACTCGTATTCCCAARGATCCAARAGTTGCTCCAAGATTTCTTTAATGGARAAG
vV L vV ¢ G $ TR I P K I Q@ K L L ¢ D F F N G K>

1200 1210 12290 1230 1240 1250 1260
AGCTAAACAAAAGCATAAATCCTGATGAAGCTGTGGCGTATGGTGCTGCTGTGCAGGCTGCTATTCTGAT
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E L N X § I N P D E AV A Y G A A V Q A A I L M

1270 1280 1290 1300 1310 1320 1330
GGGTGACAAGTCAGAAAATGTGCAAGACCTGCTGCTGCTTGATGTAGCACCACTTTCTCTGGGTATTGAG
G D K S E NV QDL L L LDV A PUL S L G I E>

1340 1350 1360 1370 1380 1390 1400
ACTGCTGGTGGTGTGATGACTGCCTTAATCAAGCGCARCACAACTATTCCARCCAAGCARACCCAGACCT
T A G GV M T AL TI K RNT T I P T K Q T Q T>

1410 1420 1430 1440 1450 1460 1470
TCACTACCTATTCAGACAACCAGAGTAGTGTGCTGGTACAAGTGTATGAAGGTGAGAGAGCCATGACCAA
¢F T T Y $ DN @ S S5 VL V Q V Y E G E R A MT K

1480 1490 1500 1510 1520 1530 1540
GGACAACAATCTGCTGGGCAAGTTTGACCTGACAGGTATTCCACCTGCACCTCGTGGTGTGCCCCARATT
D NNLL G XK F D 1L T G I P P A P R G V P Q I>

1550 1560 1570 1580 1590 1600 1610
GAGGTGACATTCGACATAGATGCAAATGGTATTCTCAATGTCACTGCACTGGACAAGAGCACCGGAARAG
E v TU© ¥ DI DAING I L NV T AV D K S T G K

1620 1630 1640 1650 1660 1670 1680
AGAACAAGATTACAATAACTAATGACARAGGCCGCCTCAGCAAAGATGACATTGATCGCATGGTGCAAGA
E N K I T I T N D X G R L S K D D I DR MV Q E>

1680 1760 1710 1720 1730 1740 1750
AGCAGAGCGTTATAAGCTAGAGGATGAGGCTAACCGAGAACGAGTAGTCTCCARAAATGCCCTGGAATCC
A E R Y KV E D EANIREIRV V s K N A L E 5>

1760 1770 1780 1790 1800 1810 1820
TATGCATACAACATTAAGCAGACTGTGGAGGATGACAAGCTGAAAGGCAAGATTAGTGAGCARGACAAGC
Y A Y N I K Q T V E D D K L K G K I S E Q D K>

1830 1840 1850 1860 1870 1880 1890
AGAGGGTGCTTGAAAAGTGCCAGGAGGTGATCAATTGGCTCGACCGCAAACCAGATGGCTGAGARAGAAGA
Q RV L E K CQ E V I NWUIL D URNQMAE K E EBE>

1900 1910 1920 1930 1940 1950 1960
ATTTGAGCATAAGCAGAAGGAGCTAGAGAAGCTTTGTAACCCCATCATTGCCAAATTGTACCAGGGTGCA
F E H K Q K E L E K L CN P I I A KL Y Q G A>

1870 1980 1980 2000 2010 2020 2030
GGAGCTGCAGGTGCTGGTGCTCCAGGTGGTGGTCCCACTATTGAAGAAGTAGATTAAGATACCATGGACT
G A A G A G AP G G G P T I E E V D *

2040 2050 2060 2070 2080 2090 2100
AGACTGTATGAGCAATTGCCATCTGCTCTACTCTTTCCCCGTGGCGTCTGGGGTGTGTAAGGGAGGAGGT

2110 2120 2130 2140 2150 2160 2170
ATTATCTTGCTCTACTTTATTGGARAGCATTGCCAGCTCATTTTGTTGCAGATGTTTIGCCTTAGTATTAA

2180 2190 2200 2210 2220 2230 2240
GATGTCTATGCTAATTGGTGGATATTTGGTTTTTATGTTCAATGT TGTARATATCTACTTGAGCATTACA

2250 2260 2270 2280 2290 2300 2310
ATTGAGGGAAGAACATTTCAAAAGAGTTAAACATTTTAAAAAAAAGCTTTATGTTTTTTGGCAACTTTTT

2320 2330 2340 2350
TGGTCTGATTATTTTGAGAATTTTGGTAATARAAGTTATTTGAAARANAAAAARAAR
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PDI (GenBank accession No. AY691666).

The deduced amino acid sequence is shown below the nucleotide sequence. A potential C-
terminal tetrapeptide is underlined.

10 20 30 40 50 60 70
GCTGAAGATCCTGTCGTCGTCGTCGTCGTCTTCGCTGCTGCCGCCATGAAGCTCCCCCGTTTCTTCGCTC
M K L P R F F A>

80 90 100 110 120 130 140
CGGCGCTGTGTTTGCTTTGGCTGGGETCAAGCCTGCCTCGCCGTCGACATCGAGGAAGAGGAAGGCGTGCT
P AL CL L WL G OQQACILSAV D I EEEE G V L>

150 160 170 180 190 200 210
GGTGCTGAAGTCTGCCAACTTCGACCAAGCGCTGGAGCARTACCCGRATATCCTGGTGGAGTTCTATGCA
v L X §$ AN F D QAL E QY P N I L V E F Y A>

220 230 240 250 260 270 280
CCATGGTGTGGTCACTGTAAAGCTCTGGCACCTGAATATGTGAAAGCAGCAGCAACGTTGARAACTGAAA
P w C GG H C KA AL AUPUEY V K AADATL K T E>

230 300 310 320 330 340 350
ATTCTGAAATCAGATTGGCTAAGGTAGATGCTACAGAAGAATCTGAACTCGCCCARCAATTTGGTGTTCG
N § E I R L A K V DA TEE S E L AQ Q F G V R

360 370 380 390 400 410 420
AGGTTATCCTACTATCAAATTCTTCAAGAATGGAGATAAGTCTGCTCCCARAGARTACACAGCTGGCAGA
G Y p T I K F F KNG D K S A P K EY T A G R>

430 440 450 460 470 480 490
GAAGCAARATGACATTCTAAATTGGTTAAAGAAACGCACAGGACCTGCAGCCACTACCYTGGCAGATGTAG
E AN D I L NWULK K RT G P AATTL A D V>

500 510 520 530 540 550 560
CTGCTGTGGAAGAGCTAGTGGAATCCAATGAAGTTGCTGTGATTGGATTCTTTAAGGATGCAGAATCTGA
A AV E E L V E S NEV AV I G F F KD AZE S D>

570 580 590 600 610 620 630
TGTGGCCAAAGAGTTTCTGTTGGCAGCAGAAGCCACTGATGACATTCCTTTCGGGATCACTTCCAAAAGT
V A K E F L L A A E AT DDTI P F G I T S8 K 5>

640 650 660 670 680 690 700
GATGTATTTGCCAAATACCAGCTCAAAAAAGATGGAGTTGTTCTTTTTAAGAAGTTTGATGAAGGTCGTA
D vV F A K Y Q L K KD GV VL F KX F D E G R>

710 720 730 740 750 760 770
ACAATTTTGATGGGGAAATAACAAAGGAAAACCTGCTGAATTTCATCARATCAARACCAGTTACCCTTAGT
N N F D G E I T XK E N L L N F I K S N QL P L V>

780 790 800 810 820 830 840
GATTGAATTTACCGAACAGACTGCACCTAAAATTTTTGGCGGAGAGATTAAGACACACATCCTGTIATTC
I §E F T EQ TA P K I F G G E I KT H I L L F>

850 860 870 880 890 900 910
TTGCCTAAGAGTGTTGAGGRATACCAGAGTAAACTGGATARCTTCARAACAGCAGCTGAAGATTTCAGAG
L P K 8§ V EE Y Q@ S KL D NTF K TAAZE D F R

920 930 940 950 960 970 980
GAAAGATCTTGTTCATTTACATCGACAGCGACCATAGTGACAACCAGAGGATCTTGGAGTTCTTTGGTCT
G K I L F I ¥ I D S D H s DN QQ R I L E F F G L>

990 1600 1010 1020 1030 1040 1050
CAAAAAGGAGGAATGCCCTGCCATACGCCTTATTACTCTGCAGGAAGARATGACCAAGTACABACCAGAA
K K E EC P A I R L I T L EE E M T K Y K P E>

1060 1070 1080 1090 1100 1110 1120
TCCAATGATCTGAGTCCAGAGAATATCAGGGACTTCTGCCACAAGTTCTTGGATGGCAARGTTAAGCCCC
S N D L 8§ P EN I RDF CH K F L DG K V K P>

1130 1140 1150 1160 1170 1180 1130
ACTTGATGAGCCAAGAGATTTCTGATGAGTGGGACAAGCAGCCTGTCAAAGTTCTGGTTGGAAAGAACTT
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H L. M s ¢ E 1 8 D E W D K @Q P V K V L V G K N F>

1200 1210 1220 1230 1240 1250 1260
CGAAGAGGTGGCTTTTGATGAAAATAAGAATGTCTTTGTGGAATTCTATGCTCCCTGGTGTGGCCACTGC
E E V A F D ENI KNV F V EF Y A P W C G H C>

1270 1280 1290 1300 1310 1320 1330
AAACAGTTAGCTCCTATTTGGGATAAACTTGGAGAAACTTACAAGGACCATGAAARACATCATTATTGCTA
K Q@ L A pPp I WUDXL G E T Y K D HENT I I A

1340 1350 1360 1370 1380 1390 1400
AGATGGACTCCACAGCGAATGAAGTTGACATTGTGARGGTCCACAGTTTCCCTACCCTCAAGTATTTTCC
K M D s T ANUEV D IV KV H S F P T L K Y F P>

1410 1420 1430 1440 1450 1460 1470
TGCTGGCCCTGATAGAACGGTTGTAGATTACAATGGAGAGAGGACATTGGAAGGTTTTAAGARATTCCTA
A G P DRTV VD YN GEIRTULEGVF K K F L>

1480 1430 1500 1510 1520 1530 15490
GAAAGTGGTGGAAAAGATGGTGGTGTAGATGAGAACGATCTGGAAGATCTAGAGGATGCAGAAGAGGAGC
E $ ¢ 6 K D GGGV D ENDILEDULE DA E E E>

1550 1560 1570 1580 1590 1600 1610
CAGATTTTGAAGAGGAAGAAGAACCTGCACCTARRAAAGATGAACTGTARACAGAAGTCCAATCTGCATA
P D F E E E E E P A P K K D E L ~*

1620 1630 1640 1650 1660 1670 1680
TCCCCAGACACTGTGCTGTGGCTGCCARCTCAAGCAAGTCAGCAAATCAACTCTARACAGAAGACTGAAA

1630 1700 1710 1720 1730 1740 1750
CTGGTTGGGAGTCCAGGGAAATTAACCCATTCCTCTAACCTGTCAAACRAATCTAGTTTTATTCTATGCT

1760 1770 1780 1780 1800 1810 1820
GAAGAAGGATCTGACTAGTTGGCAAACTGCTGGGTCTTTTTTCTTGTCTTTTTTCTCTTCTTTCATTTGC

1830 1840 1850 1860 1870 1880 1890
AAACTGTGATGTACATTTCCTTAGAGTATTGCGGCCTGGGTAGAAGCACATTGAAATGATAATATGTCCT

1900 1810 1920 1930 1940 1850 1960
ATTGCCTAACTAACTTGGGAATTTCATGAGTAAGGCATCCTTAAACATTAATAACACTTTGTCTAAATGA

1970 1980 1990 2000 2010 2020 2030
CATATGCTGCTGTTGACCCAGCAGGCTCTTGGATATTGTCCCAGCTTTTTTTCCTTATGCTTTTGATTGT

2040 2050 2060 2070 2080 2080 2100
TGTTGTTTTTTTCTTACCCCGGACCATTCCAGTGTGGAGGAAATCACTAGGCTGACCAAGGGAATAAGTG

2110 2120 2130 2140 2150 2160 2170
GGGTATAGTAGGTCCTCTTAACTATTTGCATAGTCTCATGTCCTCTTTATATACTGTACAATTGATTTCT

2180 2150 2200 2210 2220 2230 2240
GTCATCCAAAGATCTGGAAGGGTAGGAAACCATTGCTGAGGAATGAGAGTCCAATTGCCTTCTTACCTAA

2250 2260 2270 2280 2290 2300 2310
AGCGABATCAAACTTGAGTTGCTATCTCACCTGCAATGAAACARRAGCCTTGCTATCTACACGTTATTTT

2320 2330 2340 2350 2360 2370 2380
GCAATGGGTTTTCTGGGAACTGTTGGGAAATAACTTCTCTGAATCTAACAAAAAGGACACTTGATAACTA

2390 2400 2410 2420 2430 2440 2450
AGGAGTTTTGTGGGGATACTTGAGAGCCATGGAAAGTCTGTATTACAAAGAGGATGAATTCATTTTAAGC

2460 2470 2480 2490
ATCCATGATGCTCAGAGGAATGGAACTCATTGGCCAAATAAARAGTAAAAAARAARAARARARR
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Elongation factor 2 (GenBank accession No. AY691668).

R14 nucleotide sequence using T3 primer
GARTTCGGCACGAGGCTCATGATGGGACGCTACGTGGAGCCCATTGAAGATGTGCCTTGCGGTAACATCGTAGGCCTGGTTGGCGTCG
ACCAATTCCTGGTCARGACGGGCACCATCACCACCTTTGAACACGCCCACAATATGCGCGTCATGAAGTTCAGCGTCAGCCCCGTCGT
GCGTGTGGCGGTGGAGECCARGAACCCAGCCGACCTGCCCARACTGGTCGAGGGCTTGAAGAGGTTGGCCAAGTCTGACCCTATGGTG
CAGTGTATCATTGAGGAATCTGGAGAGCACATCATAGCCGGAGCCGGAGARCTGCATTTGGAGATCTGCCTGAAGGATCTGGAGGAGG
ATCACGCCTGCATTCCCATCAAGAAATCCGATCCCGTCGTGTCTTACCGGGAGACTGTTAGTGAGGAGTCGGGAACGTTGTGCCTTTC
CARATCGCCCAACAAACACAACCGCCTGTACATGAAAGCCCGCCCCTTCCCGGATGECCTGGCCGARGACATCGACAAGGGGGATGTC
TCAGCCCGCCAGGAGCTGAAGCAGCGGGCCAGGTACCTGGCCGAGAAATACGAGTGGGACGTGGCTGAAGCCCGTAAGATCTGGTGCT
TCGGCCCCGACGGCACCGGTCCCARCATCCTGACCCATATCACCAAAGGAGTGCAGTACCTCAACGAGATCARGGACAGCGTGGTGGE
CGGCTTCCAATGGGCCACAAAGGAGGGGGCCCTCTGCGAGGAGAACCTGCGTGGGGTCCGCTTIGACGTGCACGACGTCACCCTGCAC
GCCGACGCCATCCACCGTGGGGECGGCCAGATCATCCCCACAGCCCGECGATGCCTCTACGCCTGCATGCTGACCGCTCAGCCCCGCC
TCATGGAGCCAATCTATCTGGTGGAGATCCAGTGCCCTGAACAAGT TGTGGGTGGCATTTATGGCGTGCTGAACAGGARACGAGGCCA
CGTCTTTGAAGAGTCCCAGGTGGCTGGCACCCCCATGTTCGTGGTCAAGGCTTACCTGCCTGTGABCGAATCTTTTGGTTTCACGGCC
GACTTGAGATCCAACACCGGAGGCCAGGCTTTCCCACAGTGCGTGTTTGATCACTGGCAGATCCTCCCCGGGGATCCCTTCGACAGCA
CCAGCCGCCCTTCTCARGTGGTCAGTGAGACACGGAAACGCAAAGGGCTGAAAGAGGGCATCCCCGCGCTGGATAACTTCCTGGATAA
ATTGTAAAGCCGATCGAATGARATAATARCCGAGTCAGATC TTAAAAACAAACANAAAGAATAAATTTTAAAAATGGCTGTTG

CGI protein (GenBank accession No.AY691669).

R9 nucleotide sequence using T3 primer
CGATAATGCCACGCAGTGCTTCTATGAGGAGATCGTGCAGGGCACTAAGTGTACCCTGGAATTTCAGGTGATTACTGGAGGACACTAT
GATGTTGATTGCCGCTTAGAAGATCCAGATGGGGCTGTGCTATATARAAGARATGARGAAACAGTATGATACTTTTACCTT TACTGCAT
CTAGAAATGGAACATATAAGTTTTGTTTCAGCAATGAGTTTTCAAC TTTTACACACAAAACAGTATACTTTGACTTCCARGTTGGGGA
TGATCCACCTCTCTTTCCTAGTGAAAACAGAGTCACTGCACTTACTCAGATGGAGTCAGCATGTGTTTCAATTCATGAAGCTCTARAG
TCTGTCATTGATTATCAGACACATTTTCGACTGAGGGARGCACAAGGCCGTAGCAGAGCAGAAGACT TAAACCCCCGAGTGGCTTATT
GGTCAATAGGCGAAGCCATCATTCTACTTGTAGTTAGCATTGGGCAGGTATTTC TTCTCAARAGCTTCTTCTCTGACARAAGAACCAC
TACAACACGCGTTGGATCATAACAGTCTTTARATCCATTGTTTGAAAAATATATTAT TAT T TGAATGATTCTAGTTARAGACATTCAG
TACAGGGACTTTTAATCCTTTAGCCTCTCCTTCAAGTTCTGARATCATATTTCGARAGCTGTCCAGAAAANARRA

Gene 2.19 (GenBank accession No. AY691670).

R 7 Nucieotide sequence using T3 primer

AGAACATTCGTTTGCCTTCCGGATGACAAGCGGTGCAGCCAATGTCATTGGGCCCAAGATCTGCCTTGAAGATAARATGCTAATGAGC
AGCATGAAGGATAATGTAGGCAGAGGACTGAACATTGCCCTGGTGAATGGTGTGAATGGAGACTTGATTGATGCTAAGTCTTTTGACA
TGTGGGCAGCAGATGTGAACGAGCTGCTAARATTCATCCGGTCATTGCACGAAGGGACATTGGTATTTGTTGCTTCTTATGATGATCC
TGCTACARAAATGAATGAGGAGGCCCGTAAARATCTTCACAGAATTGGGCAGCARATTTGCTCGGGAACTGGCTTTTCGAGACAGCTGG
ATCTTCGTTGGAGCCARAGGAGTGCAAGACAAGAGTCCCTTTGAGCAGCACATGAGARACAGCAGGAGCTCCAACAAGTACGAGGGCT
GGCCCGAAGCCCTTGAGATGGAGGGCTGCATTCCGCAGCGAACCACTGAGGTCCTGTGAGGATCTGTTTCTTCAAAACTTGAAGTGAA
TTTTCTCATGGGAGCGGGAGAAAAAAGTCTCCAGTCTTCCACTTATTGTTGTCTACCCTTATTGTGGCAGCTGCCTTTTTTCCTTCTC
CACAGTGGCCTGTTTGGCAGTGCCTTAATAAGCTAACCAGTTGCCTTTTCAGAAAGTTTCTTGCCTGGACTTTGGGAAGGAGACGTGT
AACACTCGTATTGCAGATAGTCTCCTTCCTCCTAGGCCTACATTTCCCGGTGARGGCTA

BET 3 (trafficking protein) (GenBank accession No. AY691670).

R 140/R 141 nucleotide sequence using T3 primer
ACABRARTGGCACGTCAGGGCAGCCGAGGAGGCTCCGAGAGCAAGARAATGAGCTCGGAGCTCTTCACTTTGACGTATGGGGCTTTGET
CACTCAGCTGTGTAAGGACTATGAGAATGATGAAGATGTGAACAAGCAGCTTGACAAAATGGGCTACARCATAGGTGTTCGACTTGTG
GAAGACTTTCTAGCACGATCCAACGTTGGGAGATGCCATGACTTTCGAGAAACAGCAGACGTARTTGCARAGGTAGCATTTAAAATGT
ACTTGGGTATCACACCAAGCATCACAAACTGGAGTCCAGCAGGCGATGAATTCTCCCTTATCCTGGAAAACAATCCACTGGTGGATTT
TGTGGAATTACCAGACAACCATTCCTCTCTTATTTACTCTAACCTCTTATGTGGAGTGCTACGGGGAGCCCTGGARATGGTACAGATG
GCTGTGGATGTCAGATTTCTTCTGGACACCTTGARAGGGGATGGAGTCACAGAAATAAGGATGARGT TTATCAGGCGGATCGARGACA
ACCTCCCAGTTGGAGAGGAGTGAGTCTTGAGCAGCCTTCATACTGGACTGGAAGGGATGAAGTCACTGAACTGGAGCTTCATTCACAT
ATAGTACCCTATGTACTTTGAGACACTGACTGGTTAAGACGTCAAT TCATTTGARATAGTCTGTTTATT TCCACAGATTTCTATTARA
AGCTTTTGTAGGATGCAGAACTCTTTCACATTCATCAGAARACACCAAGGGCA

Polyposis.

R117 nucleotide sequence using T3 primer
GCCCTTTGCACTGAGCGGAGCCGAAGTGCARAGCTACAGCCAGCCARAGAGTCTCGGCARTGACGGCGTCTGGAGGGAGAGATTCGAC
AAGTTCCTGCACGAGAAGAACTGGCTGARCAATGTGCTTGGTARAATTGAGAGCAAGACCCGCGTCAGCAGGTTCCTARACGTCTGCCA
TTCGGCCATTATTGCGTGTGCGTTGGGCTATTTACTTGGTTATTGGCTATGGAGCATCATTGCTGTGCAACCTGATCGGATTTGGTTA
TCCTGCATATATCTCCATCARAGCCATCGAAAGCCCTAACARAGATGATGATACACAGTGGCTGACCTACTGGGTTGTGTATGGAATC
TTCAGCATAGCAGAATTTTTCTCTGACATCTTTCTGTCTTGGTTCCCATTCTACTTTTTGATGARAGTGTGGCTTTCTGGTGTGGTGTA
TGGCCCCAAGTCCCTCAMATGGAGCAGAGTTCCTTTATCAGCAAAATTTATCCGCCCTTTCGTTCTTGAGGCATGAGGCTCAGCTGGA
CAATGTTATGAAGGAGTTTAAAGAAAAGGCTGGAGAGACAACAAGAACAACATTACAAAGGGAAGTTAAAAARGCTGCAATARATTTA
CTGGGTGATGAGAAGAAGAGCACCTAAAGGCATTAACTGGAAGGARATTTCTTCCTTATCACGTANCGTTTATACAGTGGTGANGGTA
ACTGGGGACTGTGATACAGTAAT I TGAAGTAATGTTGCCTTGTAACGCTT TTTGAAGT TNTAAGAAGA

Polydenylate binding protein (GenBank accession No. AY691673).
R 19 nucleotide sequence
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CTTGTTGTGTATCCAAAGGAAGGGGGTGGCAAAGGAGARAGGGACCTGAATARAGRAGGGCGAGAAGCAACGGCCAGCTTGGAGCCTC
CGTGTCTGAAAGGCTGCTTACGCGAGGCTTARGCTCAAAGGCACAACCATGARAGATCCAAGTCGTAGGAGTACTAGTCCAAGCATTA
TCAGTGAAGATATGATCATGAATGGTCACTCTCATGAAGATGATAATCCATTTGCAGAATATATGTGGATGGAAAATGAAGAGGAATT
CAACAGGCAGATTGAAGAGGAATTGTGGGAAGAAGAATTTATAGAACGTTGCTTCCAAGAAATGC TGGAAGAAGAGGAAGAGCACGAA
TGGTTTATCCCAGCAAGAGATCTTCCGCAAACGATGGATCAAATTCAAGACCAGTTTAATGATCTTGTTATCAGTGACAGTTCGTCAC
TGGAAGATCTGGTGGTCAAGAGTAATCTGAATCCCAATGCARAGGAGTTTGTTCCTGGGGTGAAGTACTAAATATATGAGTAGACTGG
GCCCTCTTTTGGTGGATGTAGCACAATTTCCACACTGTGAAGCCAGTATTAGAAGATTTAATTGTTAAAACGCTCTCTCTTCTTGTCA
CTGTGTTACACTTATGCATTGCCAAAGTTTTGTTAGTCTTGCATGCTTAATARAAGTGCTGAGACTGTTATTAAGTCAACTGCTGTCA
GAGGTTAATGAATTGGAAAAGTCTAATTGGATCCAGGCTTTTTGTGAGGGAGACAATAAGGAAGGAAGCACCAGTCATGTTGAGAAAA
GTACCAAGTTTCTGAGAAACTCTTGCAATTCTGTTTTTAGAAGGATTCAGACTTTGATARAGAGTGGTCTGTTTTACTTAAAAACTTA
TGGCGGTGTTGATATGCCCCCAATAATGCCTTAATGTGAAAATAAAAGCAAGGTTTAHCTGATTATGCAGATTAGCTGAATTTCAGTA
CTGCTATTAATTCCTCCCATTATCAAGCAARACTTTACTCCACACTGTTCTTTTTTGAGGAAGGTGTGAATTGTAAAAATACCTGAAT
CACTTTTACAGGCCTGTATAGAATCCTTTCTCTTGGCTACAAATCTGGTTGGGGGGEGCAGGGGGGAAGAAAATTTGGCAATTGAGAT
TATATTTGCAGCAAGTTATCATGTTGGAATGTTTGTCCCACTTCTGAGTTTAACGTGATGTGAAGTTGCACATCACAGATTCTTCCAG
GAATCCAGAAACATGGCACTGCCTCTGTAAAATTTTACAATC TTAAAAATTGGATTCAATTGTARATTTTAGCATTAGTGATTTGAGT
GGTGCTTTTCCCTTGCTTTGTTTAATCATCACTACACAATAGTCTACAGCACAGCTTTTTTTAAAAAACACCTAGTACAGTTTTGGCT
TCTTAAACTTCATATTTGGGTAGCTTACGCTGCCTTATGTGTTCAGTGTGAATAGTGTTTAAGTTGATTATAATGTAARAAAAATTATA
TTTTTTCA

RW 21. No matches

RW21 nucleotide sequence
TGTTGACCGGNTAACAATTCACACAGGGAAACAGCTATGACCATGATTACGCCAAGCTCGARATTTAACCCTCACTAAAGGGAACAAA
GCTGGGAGCTCCACCECEETGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGAATTCGGCACGAGGGGGTACCGGGCTAT
CGCGCTGCCGCCATGECGCTCTACAACTTCAGGAAGATTATGGTGGTTCCGTCCGCGAAGGACTTCATTGATTTAACATTGTCCAAGA
CCCAGCGAAAGACTCCTACAGTCATTCATAAGCATTATCAAATCCACAGAATCCGTCATTTCTACATGAGARAAGTAAAATATACCCA
ACAAAATTATCACGACAGGCTTACTCAGATAATTATGGATTTCCCAAAGCTTGATGATATTCATCCCTTTTATGCAGATTTGATGAAT
GTACTCTATGATAAAGATCATTACAAACTAGCTTTGGGGCAAATAAATATTGCCAAAAATC TGATTGACAATGTTGCCAAAGATTACG
TGCGTCTGATGAAATACGGGGATTCCCTCTATCGATGCARACAGT TGARACGTGCAGCCTTGGGACGGATGTGTACCATAATCARAAG
ACAGAAGCAGAGCCTGGAATATTTAGAACAAGTGCGCCAGCATTTATCACGATTGCCAACCATTGATCCTAACACACGAACTCTCCTG
TTGTGTGGGTACCCCAATGTTGGGAAATCAAGTTTCATAAATAAGGTAACAAGAGCTGATGTAGATGTGCAGCCATACGCATTTACCA
CAARATCTCTGTTTGTGGACMACATGATAACADDTMTTTGCGTTGGCAGGTCATAGATACTCCTGGTATTTTGGATCATCCTTTGGAA
GAGAGAAACACCATCGAGATGCAGGCTATAACTGCACTTGCCCATCCTCCGGTCTGCGGTGCTCTATGTCATGGATGTATCAGAACAG
TGTGGCCATAGCTTGGAAGAACAGCTGGCACTGTTTGAGAATATTAAGCCATTGTTTGCCAACAAGCCTCTAATTATTGTAGCCAATA
AATGTGATGTGAAAAGGATTTCTGAACTTTCAGAAGAGAATCAGAARATATTTGCTGAATTAGAAGCTGATGGACTTCCTGTGATTGA
GACAAGCACTATGACAGAAGAAGRTSTTATTCGRKTTWRAMCTGAMSCTTKTKATYAGRTKRKYKGMYCWTCGCKTTASCACSAATWA
TSARASGAWWSAWAGTGMWYGRTGYACTGMACAGGY TWSWWWTARCTNCGTTGCCTCATHCMMAAAGRGACAGCARKKWRMGGYCYYC
TTTYAYWMMGGCACAGRAGCCYTKATKCGSAGASMWGYRCATGRRMSTTGAWGTGY SCMMAAAAGARATTGGAGAARAGACTTGGAAAT
GGAACTGGGGGATGACTATATATTGGATCTTAAGARATATTGGGATCTGATGAATCCATCTGARAAATACGATGTAATACCTGAGATT
TGGGAAGGTCTATAACATAGCTGATTATATTGACCCAGACATCATGATGAAATTGGAACAACTGGAGAAAGAAGAAGAGTAAAGGAWA
TAGCTGGAGAATMTGTAKAGTGWTTCAGAWRGCGAGGATGAGGAAATGATGGGAATTAGGCAGTTGGCACAACAAATTCGTGAGAAGA
AGAAAATGAAGATCCTGGAATCAAAGGAGAAGAACATACATGGGCCCAGAATGCCTAGAACAGCTAAAAAGATTCAACAAAAAACCCT
TGAACAAGAGATGACABACCTGGGAGTTGGTCTACCTGGCAACAT TGAGGGAAGGAGGTCACGCAGTGTCACCCGTAAACGTAAGCGA
GAAGATTCTGAAGAAGGTGCCTCAATGCCAGTAAGTNNNAAAGGCTCTCGTCCCCCTCGTGATGTCTCTGGTCTTCGTGATGCTAAGA
TGGTGAAARAAGCAAAAATTATGATGAAGAATGCTCAGAAGGTAATGAATCAGATGGGCAAGARAGGCGAGGCGGATAGAGCTGTCTT
TGACCTGAAGCCTAAACACCTGTTTTCTGGGARGAGAARAGC TGGTTCCACCNCCCGAAGATAGAGCAAARAAAATAAAGATTCCTGT
GTTGNCTCT

R26. No strong matches by comparison to peptides within the BLAST database.

R 26 nucleotide sequence using T3 primer
ATTCAAGCCGTGAGAGAGARARATATTGCTTCCTTAGAGGGGGTTGTCTTTTTTTTTTARATCARATTCATGGTGGAATTACAATTAC
TGGAGCTTCAGTTTGATAGAAAAGACTAGTAAAATACTGGAACARACTTACAATAATARGATGCGGGARATGCGTTCARAGATTGATT
AATGCAGTCATTGGTTGCAAAGTGGGATGTTGCARRATTTGCCTTTGTCCCACAGTATGARAGCCAAACTTGATTAGGTTGGATGTTC
GGGTGTTGATAAACAATCTTCTATGCTTTTCTTTCARAATAGAAGATACCACACTATCCCTTTCTACCAAACCAACTCAGARAACTAG
AGTTGTACAAGTAAACTARAGGCACAGATGATTTTGCACTCTTCTGGTCAAGCCTGTCTGATGGGAGT TAGACAGARATCTTTTGCAR
ATAGAAGTATTGCAATCTCCTTTTTCGGGATARAATAAGAGGCCCAAGATTTTGTTCTGACCATCAGAGAATGAACTGAGTGCCTTTT
GAATTCCTGACGAGATTGCCTCCACGTGTARATACACATTTCTCTTCTTTGATCAGAAGARAGCTCATGTTATCTGCT TTCACGCAGG
GCTGGGGAAATCATAGAANGGAAGGAACTGGAAAGAGACGTGGGGGACTATACATACTTAAATCCTATCTAATTTACCCAGCTGTTCC
AGATAGAATTAGTGGGTCTAAGCTCCTTGGCCATGATGAGTGTGAGGCTTAGAATGGGAGGCATGAACAAGAGAGACGCCTGTGGGTT
TGGATATTCTTGCCGGAAC

Peptide similar to archease.

R 36 and RW 26 nucleotide sequence
GGGACTACGGCCTGACCGAAGCGCAGCAAGGGGTCAAATGCCAAATACCCGGCCATCCAGARGAAGTACGAATATCTGGATCATACGG
CTGATGTGCAGTTGCACGCTTGGGGTGATTCCTTGGAAGAGGCAT TTGAACAATGTGCTATGGCCATGTTTGGGTACATGACAGACAC
GGAGACTGTTGAACCTGTTGACACTGTAGAGGTGAAAGCGGARGGGCATGATATGCTCTCTCTCCTCTTTCATTTCCTCGATGAGTGG
CTCTATARATTCAGCGCCGAGGAGT TTTTCATACCCAGAGAAGTGARAGTGGTTCACATGGACCGAATACGCTTCAAGATACGATCTA
TTGGGTGGGGAGAGGAGTTC TCTTTGCAGAAGCATCCCCAGGGGACAGAAGTCARAGCAATCACGTATTCGGCCATGCAGGTCCACGA
AGAAGGAAAACCAGAGGTTTTTGTCATCATTGATATTTTARACGAAGCCATTCTGTTGGGTGGT TCCTCTGCGTCTGGGACAACAGGA
ATCGTTTTCAGGAGGAGCCAGAAGCCAGGAGARARAAGCTCTGGGTGCAGTTTCAGGCAAGCAGCCATTGAGAAGATAATTGGCCGTG




Appendices 227

ARGCCAGAGATGAAGTTGTATTCTATTCCATGACAARGGTCCTTCATGGAAATTACCAGGATTAATACTTTCTTATTTAATTTTGCCGT
TTCTCCACTTCCCCTTTGGGGAATATGTTGTGAATATCCATTTGCTTTTGGCACCGATTGCAGCCATTCAGTTACACTGGTTCCTTCC
CCTCCCACCTACCCCTTAGGTAGCCATAGT TGGCCCTACCCGAGCCCAGGGATGCCATTCTGGCGGGTGGACAGTCGGACGGAACCTC
GCAGCAGTAATGACGATGTGCTGCTGAAGATTGGTGATGGGTGGGACGTGCTGCGCATGCGCGGCCAACAGCTGAGGTGTGGGETTTA
ATTGTCTGTCARATGGCGTTCTCCTTGCTTGGAGAAAGTAAATTACAGGGTGTGGTGAAGGTGGTCGTGGCTATATTGGTCGTGGGTG
GCACTCAGCCGGCAGCCCTGACARARAGCAAGTTTGTTGCTGGTCCCTTCGTGCTGTGTTTTTACTGCAGAGATCATTGGCAGAAGGT
TTGCTTTTTGTCTTTATTCTCTGGCGTGAATAGCGGAAGCCGACAGCCATAAGARACCACTGGAGGATGGEGCTGTAACGCAGCCCTC
CTCCAGCCGTGCTCTCTGCGTGATAAGGTGGCCATGAARACACAACTTACATCTTCTGTTCTCCATGATAAATTCTTTCATAACCTCA
ARAARARAAAARARAARADAAARARAAR

R 38. No matches.

R38 nucleotide sequence using T3 primer
AATTCGGCACGAGGCTTGTTATGTGTCTTTGTACCCATGTATCACGTAGGACTGAAACTAAAACTATAGAAGCTGTCAATTTGCACAT
TTAGAATTAATAGCAGCTGCTTCTAGAATTGARGCATACAACCATTTCCTGCTGCTTTGTTTGTGTACATTCTGCACT TTATGTAACT
GACCCCATCTGACCGGAGCCTGATGAAGCAAARGGACAGTGCTCCAAGGGTGGATACCAAGATAACTGGTCTAGCAGTTATGGGCTGT
GTGGGGGTTTTCAGGAAGCAAGATTGTAATTACTGCTGGCTTTCAGTCTCACATGAATARAACTGTARACCGTAATTGTACCTTATCC
CTCAATGCAGAATAAATATTTCTTCATGCAGCTCCCATTTATAAGCCAACATARATT TAAATATTGTATTTATTTT TARAGCAGTATC
ATGATCCTATGGTTGACTTAARAATAAGCTATTGCTTCTTCCTAGGCACTTGAGGACARAAGACAGGAACATTTTTTTTTGCTTTTTTT
GTGTTCTCTAAATGACCAGAAAACTTTTATTTCAATGGGTAAATGAATATGT TAAAATTCCCTTTGAGACCACAAGCCTCTATACCCA
AACATACCTTGATTTACCTGARATGTATTTTCTTTAAGGAAGCCTGACTTGGTGCARGGTAGCACCAAATCCTATTATATTTACTCTT
CCATGGTCTCTATAGGGCTGCCACCATCCTGTTACGTCTTAAGGTCGTGATCTTTTCACATCGTAATCACACTAAGTCATAATGCAGT
GGTACCAGATTTGGGGTACAAAAGCCCAGATGAATGCTACAGGGAAGCAAAGATTTGCTGCCATTAAATGGAAGTCTAGATTTTTATA
ATACAGTACAGTACATAGTGGTTTGTTTATTCTTTGGTGTAGTGTATGAAGCTARATATGCTTTTTCTGCTAGTTTCACTATGCCTCC
ACAGCTAAACACGTTTTTGATAGGTTGTCTTGAAATCAATTARATACATC TARTAATGGTTGTATTTGGAACATGCTACATTTACATTG
TCCAGATTCTCGCCAGCATCCAATTTTCAGTTATGTAGAATGAGAAACTACATCACTGTTAGAGCTATGTTGCATAGTTGTGCTGGAA
AGTGGATGCGTTTTTGAGATGGCAAATCTTCAGATAATGARAAATCACAATAGTAAGGAARCAACCCAAGTGATACAATCCTACATGA
ACTTATGTTGATATAATTTATTTTTAATTCAGCATGTTTAAATTATAGGAAAGCAGAGAACTCTTAAGGARAAATAAACAGAAGCAAT
GGTATCCCATAGAGGCAGAT

R 39. No matches.

R 39 nucleotide sequence using T3 primer

TCAAGGAGAGGAGCACAGAGGTCTGTTTTGGATATC TGATCGGAGCAGGTGGGTTGGGARAGCAGGATCAGAAT TTATGCTTCCAGCT
CAGTTGGACTCTTGGARRAAGCAGGATATTCGTGCCTCAGATAATT TGGAAGAAGGGCACAACCCTTGAGAGCCTGTGTTTGGGATGA
GGTTTGAAGGGCGTCTTCCARATTGTCATTGCCCTGTTTIGCTATTTTAGTGAGGTGTGGATAACACAAGGCTTGGCAGCTCTCTGGE
TGTGACCTCAGAATATATTGCAGCCAATCCATGCAT TTAGGAAGGGCCGTGAGGGATTAGGCCAAGGCAGTCGGGGGCCAGTGGGGAT
AAGCAGATCGAAGGCTGTATGCATTAAGTGGTAATGGCTTCTGAAAGAAAAGAAAAGCCAACTGGAGTCATTTCATAATTGGCTTTTT
AAAACAATTAATGCAACACCGCTCTGTTTTGCCAATTAAGCAGATTAAAACTGTTATAATCTCAAAAAAAAARANAAARAAAR

R 42. No matches.

R 42 nucleotide sequence using T3 primer
AAGACCCAGGCCCATCCCCTCTGCATCCTAGAGCATGCAGGGAGARACGAARAAGAGAGCARTGTGAGTTGTGTGGCTTACGGGGGAG
GAAAGGGCCTTGATTCCCTTCATTAACTGCAGCTGGGAACACGGTGTTTTAAAAGGGARGCTGCGTGCAGCAAGCTGTTGGGAGCARA
TCGTGAATTTATCTGGTATTGTGGCTTATCTGCGTTCCTGGCGTCTTCCCAATTGTGTGAGT TTTGCCATGCTTTCAAGGCTGAARGT
CCTTTTCGTGCCCTGTCAAGTTTATTACTGCAGCTTGGTTTATTTGGATTT T TAGTTAGT TGTATGTCACCTTGTTCTGGACTGAARTT
TTCACCAGTTARAGGCTGTTCCTGGGAATTTTTCTCCAGCCAGAAGGTAACCTGGACGTTGGGGCARAGT TGGAGATARTAAAGGGAC
TCTTCTTGCTTATTTGACTGTGTTGCCTTTGTGCCACGCCCCGAGTCATCACAGARGATAACAGTAT TCCGTGCACCCCGGCATATAT
ATATATGCTGGCCACATGACCACGGARATTTTCTTTGGACAACGCTGGCTCCCTCAACTAAGARATGGGGACGAGCTGCAACCCCTAG
AGTCCGAGACAACTGGAAAGGGGGAAACCTTTATCTTTGTTGGTAGTCATAGGAARATAAACGTTTCCAGTACATCCTGAAGTGGCGT
TTTGTATCTGTGGTGCTGCAAAGATCTAATGTTCACTTCACCATGGATTGCTTAACTGCCAAATGCTATAAGCATTTCAGTTCACTTT
GGGATGTGTGTATTGTGAAGCCAGGATTGCAGTCAGTAAGT GACAGGTAATAGAACAATAGT TTAGTATGATGTGACAATTTGGTAAT
CATTARCTATTTGATGATGCTATTTGGATGTTTATAAGAGGGTCCATCAGCCCGAAGTAGCTATATTATAATGAAGTATGGTCCTGTG
TTTGGATGTTTTGCCTGARATTGCTACTTTTC TAAGCATTGARAAAAGATT TTTTTTTCTTATTATAGTATT TAGACCACCTCGAAAT
AAGAATGGGACTGCTGAAAGTAAATGAATGATACAAGATACTTGTCCACTAGAAACACCAAACCAGACCTGCCCCCCCCCCCARRRAR
AAATCAGGAAGGCTTAAACTATAATAATARCAGAATCTTGCAAGTCTGTGTATGTTATATCT TTTCT TCCTACTTAACAGTTCAGAGA
ATTAGAAAGTTTTCTGTCTGAGCCTCTTCTGAATATTATCTGCCTGTTGCGGACGTARARATATGTTT TACTGTTCATTGTCCTGGCAR
TGGAACTTGCAAATCCCCATCARAGTTGTCATCTTTATTCTCTATGGTACT TTTGGGTCCTTGGTGTCAGTGCATGTGAGAATGGCCC
CTGCTGTTCTCATTAGTGGCCGTAGGCACCATATCCTATCCTGGTATTGAATTGTCCACTACTARGCTCAGCCARGAACCCRACAGTG
AACCCTGGAACTATGTATAAGTTCTAATATTGGAACAAGGARATGGGGAAAAGTTTGACCTARATTCTTTCATTATATCTATGTTGCT
GGCATAATCCTTTGTAATTTCTGTAGCTCCGACCAGATGGGGCTGGTARAATAGAATTTGTAGTGTAAAATTTCTACCCARAATCACAT
TCTATTTTAARAGCCTAATATTTGCCCATCCAACATTATTCTTGGCCTTTTABATTCCTTTCACGGCCTTAGGAARATCACTTTARAR
ATGTGAATAATCTGGGTATTTIGTTTAACTTCTGTC PTGCAATTTCATGGTAATARATGTGTCGGTCCTTTGTCTGTTTTTTCAARAG
TAAAAGGCTATAAAGGCTTGCCAGATTTCTGTGAAAAGATCCACAAAGAGTAARATGARARACAAGTTGTCAGTCCTTARGCTGTACT
AATAAATGTGATGCCCACCCATCCATCTCTCTTTGT T TTACCATGCTATGCAATAATATCAT TARAAACCATTGGTGT

R46, RW32. No matches.

R46 nucleotide sequence
CTCATGGTAAAATTGTGGTAGAAAGGAGTATTGTGTCATACTGCCTTCTGATACCCAACTTCTATTCTATTTARAGCTGAAGCTTTAA
ATTCAGCCTTACTCTTAGCATTGCATTATGTTTGCTGTTTT TCCTGCTGTTTTCCTTATGCCATTTGTCATCTTTTTACTGGGGCTGT
GCTCTGATTTGGCGTGAACCCATTCAGATAATGAGAAATACATCATGGGCACTTACTTGTAAAGAGCCARATCTGAAACCCCCAAGAG
CAGTTTCTACAAACTGTGACTTTATCCTCAGAATAATAGCCTTTCCCGAAAATAGAATCCTATTTTGATTAARACARAAARCAGGACA
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AGACACTCTTGCTTATTTAGGTGTCTTCTCTTAATAACARATGGGGAGGTTCCARARATGGGAATGAGTCAGTGGGCATGACATCATA
GCAATACAGGACAGACGAGACAACTTGTCTCATAACAAGCTGACCTTGTGGCCTTGAAGCATGATCCTTGCACAGCCCCATCATTTAC
AGTTTGGATTATGGCAGGTGGAAATATGAAARATAAATACATAATAGTTGATAATTAAGTTATTGGGAACTATTTTTTARAATGGAAR
AGAGCCATTGAAAAACTTACTCAATGAAATTAAATAGCCTTGAAGARATATTTTTGCACGAAGGATGCAGAACATCTTTTTAACAAAT
GTGTCGTTGATIATTTCAATGGCAGGTTTTTAAATTCTGATGAATGGAATATTGAAGGARARATGGCAGCTCTTCTTTTACTTITCTGGC
AATTTTTTTGAAGTAAAGTTTTGACTGTGTTTAATCAACTTTTGTTAARATAACTGTTCCAATTTTAACTCTTCAGAAGCCAGTTGAA
ATATTGATCAGAAATTATGATCAAATTATGCTCAAAGGCTCAGGACAARCTTGATAAGCTATAATACTGTACAATTTAGGCAATGTAC
AATTTTTAAAATGGAAACAAGTTAATAGAGGTATACACAATGACCATGCTAAAGTTAATCAGAGCATGTCATTAATGGTGGATGTGTA
TTCTTCTTGAAATGTTACATCCTTGCTTTTTTATTATTGGGAGACTTGAAGAGTTAARAAAATCTARATGTGAAGTTTGTAGCTTGTT
GTATTTGACTTGITTCTTGACAGTTAGAATTTGTCTTTATTCCAATCATATTGTTTTTAAGTCTCTTCTGTGCAAGCTTTAAAGGATG
CATTCTTGCCAACTCACGTACTGGAAGATCGCTTGTCAGATAAATACCACTTTGGACTTAAATGTCAATTATATAAACTGACARAACCT
CAGCTAATCAGTATTATCCTTGTAGATCACCATGTCTTTCACATATCARACTTGGACCACCTCTGGGTGTCTAAAAGCATTCTTTGAG
TTTGTTTGCATTITTCTTCCGCTTGCTGETAATTGTGTTTTTAAATGCAGATGTGATGTAATCTTATTTTCTTTGGATCARAGCTGGAC
TGAAAATTGTATTATGTAATTATTTTTGTGCTCTTAATGTTATTTGGTACCTAAGTTGTAAATARTGTCTACTGCTGTTTATTCCAGT
TTCTACTACCTCAGGTATCCTATAGATTTTCTTCTACCAAAGTTCACTTTCACATTGAAATTATATTTGCTATGTGACTGATTCCTAA
GAGTTCCAGGGCTTAAGGGCACCTTATTGTGCAAGTAAATTTTAAAGATCTCTGGGTTAAGARAATTTGGCTTCGATTATATTCTTTG

TTATTTTAAATATATCAAGATATTTTAATTAAAAGTTTTTACCCCTTTAAAAAAARARARARAARAGAACTCGAGGGGGCCCCGAGCA
ATA

Endocrine regulating (GenBank accession No. AY02468).

R 50 nucleotide sequence
GAATTCGGCACGAGGATCTCAATGAAGATTTTCGCGAACTTGARAGTGCTAGAAGGAARAGAAAAGAAGAGGAACTGAGCAGARATCT
GAGTCGGGAACTATCAGGCAATAGCTATGCGATGACTGGTTCAACTARTCCARCGAAATCTTCTGAACCTCAGTACCATTATAGACCT
GATGAGGCACCAGCAATGCCCARAARATCTATTTTGAAGAAACGTGTGGATGATCATCCTGTACAGCCTGAAGTCTTTTCTAGCGGTT
CTTCCTCTATTAAAGATCCCCCACT TCTTTCAAATCATTCTTTGCCCCAGCGTAGTAGCGTTGCTCCTTTTTCATTGGAGGTAGAGAA
TTTCCTCARACAATTCAACAAAAGTGCAGTTGCAGAGTCTACCAGTAAGGAAACTCAAAGCAGTGAGCCTGACTGGAGACCATTTTCT
GGTCCACATCARAATACACTTCCTACTGAGCAAAACTCTGARAATTTTCTAAAACAAAAAGAGTCTCATGAGTCAACATCAGAGTCTG
TTGACCAGCCTGGTGATTTCCTGCTTCCTCATGARAGAGCCAGCCAGGATGGARGTGGCTTTTCACGCATTCTGGGCATTTTGGGAGT
CATGGCAGACTCTAAAGTAATATGGAAGAAGAAAAAARAGGARCCAGGTTTCCTGAATGACTCGAGGATAGAGAGAATTCTTTATGGT
GATGATGACGACGATTGTAATACCAGCTCTCCATCTCCTCAARAGCTAACTATGAGTGATGAGAAGGAATCTGTAGTCARAAGTAGTA
CTCCACTCCTTACAACTGTAAACAAACATATAGAATTGAATCCAGACCAGAGTATAGAGAAGATTCATAGTTTTGCTTTAAAAACTAT
TGGTCTTGACATTGGGGTGGCCGARATAGGTARACT TGCTGCTCGTACTCAGGAACGTCTTCATGGGARARAAAGTCATCTCGTATCAC
CTGATCGCTATATCAGTAAGCTATCTATCCARACCAGARATGTGGGAGAGGCGTCGCAATCGCAGTGARACTTATTCTCCAGAATCAA
ACCAGAAGCACTCTCTCTCACCTACTAGTTCTTATCCATTATCTAAAGTTAGATCCTCTGTTACAARATCTGAGCACAATACAAGCAR
AATGTTAGGACGAGATAATCCTCCTGACACAGTTGAGCAGTCTGTTCCTCCACTATCTCTAATTCCATCAGCTCCACCATCTCTTCCT
AATTTGTCACCTACACCCACCTCTGTTTCCCAATACAGACTTCCAAGCTTTTCACCT TTTCCTACACCACAGTTGCCACAAAACTATC
CTTCTCCCACAATGGCCCCTCCTGGCTACGATGCGTATGGACACTACATGGCTTATGCAGCTTCTGGCTGGCCCATGTATGCTCAGCA
GACTGACCCTGGGCTTACAGATATGCATGGACT TGTCACACTAACAGTGCCATCAAATCCAACACGGCCCAATCTTAGAGT TATTGAG
ACCGTTTCCACAGCCAAAGGGACTCCTGATACCAAARAGAGATGACTCTGTGCTTGTGCAAATCCCTACAGTAGCTTCTTATTCARAAT
TACATCCTCAGTTCTCTCAACCTTCATTAAGAGGTTCCAAGGARAGAATACCTGATGAAAAARATCGAGCTTCTAGGAAACARAAGGT
AGTAGAAGAARATTGAGAAGTTGAAAGCTGAACAGGAAGCACGGCARAAAARACTACATTATCTCAGAGCTGAATTAAACAGACTTTCA
ARACAACAAGGGGAATTGCTTCGGAAGARACGGAGGGAGAAGGATGGACACAAAGACCCTTTACTAATAGAAGTCARCCGACTGCAAG
ATAACATTGCGAAGGAAATAGCTCAGCTGAAGATGAATGCTGATGCTGCAGAGAAGAAACAATCTGAACT TGACAAGGTAGCCCAGAT
CCTGGGGATTAATATTTTTGAGARATCCCGGAAACTATCTTCAGAAAGTAAAGAGTC TTCAGAARATGCAAGGACTCAGGAGARAAACT
TCTGATCTAGTCAAGGAACCARAAACTAATAGTGACAGAT TCAAGGAAAAGAGTCCTAAGCCTACGGAATCATCTTCACAGCCATTGE
AAGGGACCAGTATTTATGACTACTATGATACAGGGAATCATTGGTGTAAAGATTGCAATACTACCTGTGGAACTATGTTCGATTTCTT
CACACATATGCATAATAAGARACATAGACAGACCCTGGATCCATATAATAGACCCTGGCAGCARGACTCARAATGAAACAAAGCAGGAA
GTCACAAACGAATTGACAAAATACTGTCCAGCCARAGTTCTGARTTCTTATCCCAGTCACTGGATACTACTGCARCTCTGCAGCGAAT
CTTTGGAGACAGATATCAGCAGAACAACATGTCARAGTCATCTACATAATGAGAAATATAAGARACATGTGGATGAGAATCCTCTGTA
TGAAGAAAGGCGGAATCTGGATCATCAGGCAGGATTGTCTGTGATTCAGGAAACTGAACGCAGGCTGAGACGGARACTGTGTGAARAA
CAAAAAGAGGAAAATGATGAGAAGACAACAAAAACAGCAAAAARAAAAARAARAARR

R 52. No matches

R 52 nucleotide sequence

TGTGAGCCAGCTTAATCTTAGGCTAATTTCAGAATTCTATGGATGTGCCTGCCGACT TTGCATGACAAAAARARAAAGTCAGCAGTTC
TCAAGTCTGTTGTTTTAATCAGCTTCTGTTGCTTTCCATTGCTTAGCTTAATARRGCCCTTAAATCTTGATT TTGTTGACATTGCAAT
TTAAATGGCACTCAAGTCTTTTCCCCATTATCGAAAAGAAAATTCATCCTTAGAARAGAACAGAAGCTGTAATCARGAGARRATATGC
AGAAAGGAAGATCCCAATTGCTTTTCAGCCTGTATTTGTGTTGCTGTATATCAAGATAATTCTTTAATAAACAGTCTATCARAAARAA
AGTGAATACTGGAAAACAGTATAACCACAGATTTTAATATACAGGAAATACACTGTACAACT TTTCTCCAGGAAGTGTTGAGGCTGTA
CTGAATTGTGCTTTCAGTTAACTGATTTCTGCCTTAGTTGAGTTCTGGACCATTCTGAGACCATATACGTAAATATAATTTCCCTTCA
GATCTCAAGCCTACAGTATATGCATGTTGAATAGAGATGGTCTTCATCTTGAGCTTTTCTCATTTCAGATARAC

R 54 and Ron 3

R34 nucleotide sequence

GGGTTCTGCACAGCTTTCACCAGGGCCCTGCARAACCTCATTTCCCTGGGGGACACCAGCAAGGAGTGCAGAGTGCCCCAAATATCGE
TGTGAGTGCAAGAGCCCCCAATC TGGGAGCCAGGAAGGGAGARAAGCAAGGTGTAAGGACCCCAGCGGCCCGTATGTTGCCTTGGGCE
CCCTTAGTTCATTCCTCACTATGCCTTAAGCTCAGCTCTTCTCCAGGACCTGTGGGGGCTGCCCAGATTTTCTTGAGATTATCAGGCG
CCAACAGCTGCAGCTGTTGAGGCTCTGTCGTTGGCTGGCATGGACTATTTTCCCCCAAGCCTCCCAGACGAGGCCACCTTTGGCTCCC
AGGCCCACTGCAAACCTTCATTTCTCTGAATTGCACCGTGGGCTGTGGCTGCCAGCACTTCCACCGCATGGTTTCCTCCCTGCCGGGA
AAGGCGCTGTTTTCAAAGAGTGGCCGCTGCGGAGGCATCTCACTGAGCAAGCTTCTACATAACCAGCTTTAAATGGGTTTTTATATAT

TTTTTAAAAAACAGATCAAAACTTGATTGTATGAAATCCTGAGGGACTCTTTTAATTGTTTTTAATAATGAATGAACTCTGAATAAAG
AATACTGAARAAAAAAARAAMAARAAARANAAARARACC
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Incomplete cDNA clones

HSP 90 (GenBank accession No. AY02457), missing internal sequence. Could not sequence from 790 to
993. Tried Pst 1 deletion, and used 8 different primers from different locations both plus and minus, all
failed. Perhaps there is some secondary structure here that is causing a problem?

(57)R 37 Nucleotide sequence from mass excision

GCAGCTCTCCCTGTTGGAAGGTCACGCCGTGCTCCAGGCTCGTCTCTCCCGCCGTCGATCARAAATGCCTGAAGAAATCCAGCATGGTG
AAGAGGAGGTGGAAACATTTGCCTTCCAGGCAGAGATCGCCCAGCTTATGTCCCTGATCATCAATACCTTCTATTCCAACAAGGARAT
CTTTATGCGGGAGTTAATTTCCAATGCCTCTGATGCTTTGGACAAGATCCGCTATGAGAGTCTAACAGATCCCTCAAAGCTGGARAGT
GGAAAGGAGTTGAAAATAGATATCATCCCCAATCCTCATGACCGTACCCTTACATTGGTGGACACTGGCATTGGAATGACAAAGGCAG
ATCTTGTCCAATCAATTCTGGGCACTATTGCCAAGTCTGGCACAARAGCCTTTATGGAAGCATTGCAGGCTGGCGCAGATATCTCCAT
GATTGGGCAGTTTGGTGTGGGGTTTTACTCTGCTTACCTTGTGGCTGAGARAGTTGTGGTCATCACCAAGCACAATGACGATGAGCAA

TATGCATGGGAGTCCTCTGCAGGAGGCTCCTTCACTGTCCGGATTGATCATGGTGAACCCATTGGCCGAGGCACCAARGTGATCTITGT
TCCTARAGGAGGATCAGACA

77 sequence ( GenBank accession No. AY702458)
GATGAGGAGGAGGAAAGTGGCAAGAGCAAAAAGAAGACCAAGAAGATCAAAGAGAAGTATATTGACCACGAAGAGCTGAACAAGACCA
AAGCCATCTGGACCCGCAACCCTGATGATATCACCCAGGAGGAATACGGTGAATTCTACAAGAGCCTCACCAATGACTGGGAAGACCA
TTTGGCGGTCAAGCATTTCTCTGTGGAGGGGCAGCTGEAGTTCCGGGCGCTCCTCTTCATCCCCCGTCGGGCTCCATTTGACCTTTTT
GAGAACAAGAAGAAARAGAACAACATCAAACTCTACGTCAGGAGGGTCTTTATCATGGACAGCTGTGATGAACTCATCCCAGAATATT
TGAATTTTATTCGAGGTGTGGTGGATTCTGAAGACCTGCCCTTGAACATCTCCCGTGARATGCTACAGCARAGCARGATTCTCAAAGT
GATTCGCAAGAACATTGTCAAGAAATGTCTGGAACTTTTTGCAGAGTTGGCTGAAGACARAGAGAACTATARAARATTCTATGAGGCC
TTTTCCAAAAATTTGAAGCTGGGGATCCATGAAGATTCTGCCAACAGGAAACGTCTCTCAGAGCTCCTGCGCTATCACACTTCTCATT
CTGGAGATGAGATGAACTCTCTAACAGAGTATGTGTCCCGAATGAAGGAGAACCAGAAGAACATT TATTATATCACAGGAGAGAGCAA
AGAACRAAGTGGCCAACTCTGCTTTTGTGGAACGTGTGAGAAAGCGTGGTTTTGAGGTGATATACATGACGGAGCCCATTGATGAGTAT
AGTGTTCAACAACTGAAGGAGTTTGACGGGAAGACATTAGTATCGGTCACCARGGAAGGCCTGGAATTGCCAGAAGATGAAGATGAAR
AGAAAAAAATGGAAGAGAACARATCTAAATT TGAGAATCTTTGCAAATTAATGAAGGAAATCCTGGAGAAGAAAGTTGAARAGGTGAC
AGTTTCAAACCGGCTAGTTTCTTCCCCCTGTTGTATTGTCACCAGTACCTATGGCTGGACAGCCARCATGGAACGTATCATGARGGCC
CAGGCTTTACGAGATAACTCTACTATGGGCTACATGATGGCCAAGAAGCATCTGGAGATAAATCCTGATCACCCCATTGTAGAGACTT
TGCGTCAARAGGCTGAGGCAGACAARAATGACAAGGCTGTCAAGGATCTAGTGGTACTTCTCTTTGARACAGCATTACTTTCTTCGGG
TTTCTCCTTGGAGGATCCACAGACCCACTCTAATCGGATCTATAGAATGATCAAGCTGGGATTAGGAATTGATGAAGAAGAAGTTGCT
GTTGAAGAATCCACTTCTACTGTATCTGAAGAGATCCCTCCCCTGGAAGGAGATGAGGATGCATCGCGCATGGAGGAGGTGGATTAAA
GAGCAGGAGCTGATCTTCCCTCTTTCCTACCTCCCTCTTTTTTCCCTGTGCCATCACCTTGCTCAGGAACCCTGGCAGTGCTAACTGC
ACCCTCAAAATGGTCTCTGTGTCTTTTATAAATGGTAACTARCATGGCAGGCAGCCTTCCACATTTATTTGGTCTGTCTGCTTGTTCA
AACATGCTGCTTTAGGGGAARAGGGTCAGTCTAATTGTTCAARGGT TTTTTGCTCTCCTGTCCATGAAGATTTTGTTGTAGTTTTAGC
TTGACCACCAAACATCCATCCCACTATAGCTGAAGTAAACACCCAGAGAATGTCCTTTCCARTAATATAGCAGTGAGACTCCTGCCCC
GCCCATCTCTCGCTGCTGTCTGTTGTCTTGAGARAGCAGGGACTTGCAAGTCTTGTTCATGTATTTGGTTTTGTTCTACTGGAATTAA
AATAAAGAAGAATATAGAGTTACAATGTAAAAAAARAAR

Elongation factor 1 (GenBank accession No. AY702459)

R 129 T3 nucleotide sequence
AGATGGCGGTGGCCGGGACTCTCTACACTTACCCCGAGAACTGGCGGGCATTCAAAGCCCTCATTGCTGCTCAATACAGCGGGGCCAA
GATCAAAGTCCTCTCCACGCCGCCCCAGTTCCACTTCGGGCAGACCAACAAGACTCCTGAATTTCTGAARAAATTCCCAGTTGGARAG
GTTCCGGCGTTCGAAGGAGAAGATGGATTTTGCATATTCGAGAGCAATGCCATTGCACACTACGTCAGCAACGAGGAACTACGAGGCA

CAACTCAAGAGGCCGCTTCCCAGGTCCTTCAGTGGGTGAGCTTTGCTGACAGCGACATTGTGCCTCCA
GCC

V abelson oncogene (GenBank accession No. AY702460), no internal sequence
R 21 T3 nucleotide sequence

DNAACGAGGCAGAGCAGCTCTGGGAAGCGCCGGGTGCGGCTTCTARAGCGGGGTAGGGGGCGGAATGTGAGCAGGAGGAGGAGACGGA
GGGCTCTGGCGGGGGCCCAGAACGGGAGGAGAGCGGGGATGGGCCAGCAGGTGGGCCGCGTCGGCGAGCCGGGTGCCGCTGCGCTTCA
ACATCAGCCGCCACCGCCGCCGCCGCCGCCGCCGCAACAGCAGCAGCAGCAGCAGCAGCTGCTGCCTCTTTCCCAGCCACAGTCTCAR
CCCAGAGGGCTTCGTGGGAGTAATAGCAGCGGGAGTAGGCCTGCCAGCCGGAGGCGAGAARCGGCCGCTCCGCGAGCTGCCGACAGCG
GCTTCAATATCTTCACCCAGCACGAGGCTCTCCACCGCCCTTTTGGTTGTGACACTGAACCACAGGCACTGAATGAAGCCATCAGGTG
GAGTTCCAAGGAGAATCTTCTAGGAGCCACTGAGAGTGACCCCAATCTTTTTGTTGCACTTTATGATTTTGTAGCAAGTGGTGACAAC
ACACTCAGCATCACCAAAGGTGAGAAGCTACGTGTATTGGGTTACAATCAAAATCGGTGAATGGAGTGAAGTACGCTCCARAAATGGAC
AAGGATGGGTGCCAAGTAACTACATCACTCCAGTAAACAGCCTGGAGAAGCATTCCTGGTATCATGGACCAGTATCACGCAGTGCAGC
TGAATATCTGTTGAGCAGCCTCATTAATGGCAGCT

Ron 6 24/5/03 T7 nucleotide sequence (GenBank accession No. AY702461)
CAATCTAGTACAATTATTAGGTGTGTGCACCCTAGAACCCCCTTTTTATATAGTAACCGAATATATGCCCTATGGGAACCTGCTGGAC
TACCTACGAGAGTGCAATCGGGAAGAAGTGACTGCTGTTGTTCTGCTGTACATGGCCACCCARATATC TTCTGCCATGGAGTACCTGE
AGAAGAAGAATTTCATTCACAGGGATCTAGCAGCTCGGAATTGTTTGGTGGGAGAAAATCATGTGGTGAAAGTAGCTGACTTTGGATT
ARGCAGACTGATGACGGGTGATACTTATACAGCTCATGCTGGAGCAAAGTTTCCTATCAAATGGACAGCACCGGAAAGTTTGGCCTAC
AACACATTTTCAATCABATCAGATGTTTGGGCTTTTGGACTTTTGC TGTGGGAGATTGCCACTTATGGAATGTCCCCCTATCCCGGCA
TTGACCTTTCTCAAGTTTATGATCTGTTGGAGAAAGGT TACAGGATGGAACAACCTGAAGGTTGCCCGCCAAAGGTCTATGAACTTAT
GAGAGCATGCTGGAAATGGAGTCCCCTAGATAGACCTTCATTTGCTGAAACTCACCAAGCTTTTGAAACCATGTTTCATGATTCTAGC
ATCTCTGAAGAAGTGGCAGAAGAACTTGGAAGGACCGCATCCTCTTCTTCAATAGTTCCATATTTGCCTCGGTTACCA
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Lecithin Retinol or disease resistance protein (GenBank accession No. AY691672)

R20/R 31 T3 nucleotide sequence
CTTCAGGTTCTCCGGGGAAAGACTTTTATTTTCTCTCTCTCTCTCTCTTTCTCTCTCTCTCTCCCCCCCCCTCTATCCCCCCCACACT
CAAAGACTGAATTGGGAGACTTGACGAATTARACAAAGCAAGCCTGGCTGCCAGGAGCGATCTAAGAAAAAAGCCACAGGCTGATTGT
GAGAATGAGGGGACTGTGCACTGTGGCGTCACCCTCTCTTCCCGAATCTCAATCCTTGATGTTTTCCAGGAACTGCCCATTTTCCTGT
CTACCAATCAAAACAGACTCAGTGTGTGGGATGGCCCARCTTGCTATACTAAAAAGAGACCAARCCAGAATTAATCAGGAGCAGCTCA
TACAGCGAGAAAAAAACAACATGAAAAACCCAATGTATGAAATACCATTCCTGTTGCTGGARRAGTTACTTCTGCTTGCCARCTTGAA
AGTTCTTCAGACAAATCCTGGTGGAGAGGAGGAGAAGGAARAAAACCACGTTTCTTGTTATGACTCTTCCTATTTCAGACCAGGAGAT
TTGCTAGGAGGTGCCTCGCACTCTTTTCATTCAT T T TGGCATTTATCTGGGAGATAACCAAGTGGCGCATCTTATGCCGGACATGCTG
CCTGCTTTCACGAATGAC

G Protein binding protein, no internal sequence

R 32 nucleotide sequence using T3 (GenBank accession No. AY702469)
AATTCGGCACGAGGGGGTACCGGGCTATCGCGCTGCCGCCATGGCGCTCTACAACTTCAGGAAGATTATGGTGGTTCCGTCCGCGARG
GACTTCATTGATTTAACATTGTCCAAGACCCAGCGARAGACTCCTACAGTCATTCATAAGCATTATCAAATCCACAGAATCCGTCATT
TCTACATGAGAAAAGTAAAATATACCCAACAAAATTATCACGACAGGCTTACTCAGATAATTATGGATTTCCCAAAGCTTGATGATAT
TCATCCCTTTTATGCAGATTTGATGAATGTACTCTATGATAAAGATCATTACAAACTAGCTTTGGGGCAAATARATATTGCCARARAT
CTGATTGACAATGTTGCCAAAGATTACGTGCGTCTGATGAAATACGGGGATTCCCTCTATCGATGCAAACAGTTGAAACGTGCAGCCT
PGGGACGGATGTGTACCATAATCAARAGACAGAAGCAGAGCCTGGAATATTTAGAACAAGTGCGCCAGCATTTATCACGATTGCCARC
CATTGATCCTAACACACGAACTCTCCTGTTGTGTGGGTACCCCAATGTTGGGARATCAAGTTTCATAAATAAGGTAACAAGAGCTGAT
GTAGATGTGCAGCC

RW 24 T4 nucleotide sequence using T7 (GenBank accession no. AY702470)
ACCTGAGATTTGGGAAGGTCATAACATAGCTGATTATATTGACCCAGACATCATGATGAAATTGGAACAACTGGAGAAAGAAGAAGAG
CTAAAGGAAATAGCTGGAGAATATGATAGTGATTCAGAARGCGAGGATGAGGAAATGATGCGAAT TAGGCAGTTGGCACAACAAATTC
GTGAGAAGAAGARAAATGAAGATCCTGGAATCARAGGAGAAGAACATACATGGGCCCAGAATGCCTAGAACAGCTAAAAAGATTCAACA
ARAAACCCTTGAACAAGAGATGACARACCTGGGAGTTGGTCTACCTGGCAACATTGAGGGAAGGAAATCACGCAGTATCACCCGTAAR
CGTAAGCGAGAAGATTCTGAAGAAGGTGCCTCAATGCCAGTAAGTCGCAATGECTCTCGTCCCCCTCETGATGTCTCTGGTCTTCGTG
ATGCTAAGATGGTGAAAAAAGCAAAAATTATGATGAAGAATGCTCAGAAGGTAATGAATCAGATGGGCAAGAAAGGCGAGGCGGATAG
AGCTGTCTTTGACCTGAAGCCTARACACCTGTTTTCTGGGAAGAGAAAAGCTGGTTCCACCACCCARAGATAGAGCARAAARAATAAA
GATTCCTGTGTTGACACARATAAATACAGGGAAAACATCANARAAAARARRA

Ca ATPase (GenBank accession No. AY702462)

R122 nucleotide sequence using T3 primer

CCCATTTCATGCAATGTACAGATGACCACCCTTCCTTTGATGGCTTGGACTGTGACATCTTTGAGTCCTCTGTCCCCATGACTATGGC
TPTGTCCGTCTTGGTCACCATTGAGATGTGCAATGCGCTCAACAGCCTTICAGAGAACCAGTCCTTGGTACGGATGCCTCCCTGGGTA
ABCATCTGGCTTCTGGGATCTATCTGCCTCTCCATGTCTCTGCATTTTGTCATCCTTTACATTGACCCCCTGCCTATGATCTTCAAAC
TGACACACTTGGAGTTGCATCATTGGCTCATGGTGTTCAAGATATCCTTGCCCGTCATCTTTCTGGATGAATGTCTCAAATTCATTGC
CCGGAACTATCTGGAGCCATAAGCTCCTTCCCCCTCTATTCTCCTGTATCCTGCCTCCCAGAGAATTTAGAAGGAAAGAAGTGAACCT
PTGAGTCGTCATGGARATAACCACATCGTTTCCCCCCAATCGTCARGATC TGCCCATTTCCCARACCCCACTGTCTTGTCTTCAGCCC
TGCCTCTGCTTCTCTGTCCCTCTGTTATTTARTAGTGTCACTCTTCCTCTTTATCCTCTCTGCTAGTGGGATTGCTAGTGTGGGCCAC
AGTGCTGGCATTTGCCATGCCATGTTCCCTGCCAGCTGCTTCTCTACCCAACCCACARACCTCACCAGCGACTCGGTTTCTGTACATT

TTGAACCACCTGCCTGTCCTTGCCTTCGCACACGCAAGCTCACACACTGCACATATGCACACATACCGTCCCAAGTGCTTTCCGCATT
AGTGA

Golgi associated (GenBank accession No. AY702463)

R 62 nucleotide sequence using T3 primer

GGACCGATTACCAGAAGCAGCTTTCTTAGCACGTACATATTTGCCAAGTCAAGTTTCAAGGGTTGTAAAACTATGGAGAGARARTCTT
TCTAAAATCAACCAGAAAGCTGCTGAATCCCTAGCTGATCCCACAGAGTATGAARATTTGTTTCCTGGATTGAAGGAAGCGTTTGTTG
CTGAAGAARTACATAAAANRATTCCCTATATACCATATCACGGCCAGCCAATGAATACCCTCTAGTTACTCCAAATGAAGAAAGARATAT
CATGCAAGAAACCATAGATTTCACAGTGCAAAACAAAGTATCAGAGGAACCAGARGATGAATCAGTCCCATCTCCTAGGCCTCTAATA
ATGCCTCCAGTTGCTAGAAAGGTTTCGGAGGAGATCAAAGATGAARAGGTTTTATTGGACCTAGATGTAGATCTGGATAACTTGGAAT
TGGAGGATATTGATACCACCGATATTTTTCTGGATGAAGAAATGTCTGACTGAACTTTTAAGCTTATGCACATTCTTACACCTAGTTA
TGCTTGAGTGTAGTCTTCTTGTTGAAAAGTGGCTCTTTTTATATTTAAGGTGARAAATARATAGGGTCAGTCTTTTACAGTACAGATA
TAGATTTCCCCATTTGTGATGTAGGACTCCTTAGATACAGTAGCAAGCTCATATCACATGATCARACAATTTTCTAATAAATGTCTTT
CAGATTCAARAAAAAAAAARAAA

Carboxypepsidase (GenBank accession No. AY702464)

R 136 nucleotide sequence using T3 primer
CCCATCGCCTCTTTCTGGAACGTTCCACCATGGAGCTCATCCTGTGG T TTGCAGTTTTGCTCGGCGTCGCCTGCAGCCGGGARACGTT
TGAAGGTGACCAGGTTCTCCACCTGAAACCGCGCAATGGGGAACAGATTGAGTTGCTGACAAAATTGGGAGGCCTGAAACATCTCCAG
CTGGATTTCTGGAGGTCTCCTTCGTACCCCAAAAAACCGGTCGATGTCAAGGTGCCCTTCACTTCCCTCCARGCTGTCARAGTCCTTC
TAGAGTCCCAACAGATCGATTACTCCATCCTGATTGAAGATGTGCAGGCCCTGCTGGACGAAGAATCTCGCGAGATGCAGAGTAACCG
TCAACGGGAATACAGCAACAGTAATTTCAACTATGGAGCTTACCATAACTTGGACACGATTTATCAAGCAATGGATGATATTGTGAAG
GACCATCCCCGGATCGTGAGCAAACTCCAGATTGGACGGACCTATGAAAAACGACCTCTGTTTGTCCTCAAGTTCAGCACTGGGGGAA
ACCGACGCCCTGCCATCTGGATCGATGCTGGGATTCACGCCCGAGAATGGGTGACCCAGGCCACGGCTC TCTGGACAGCTARAAAGAT
CGCTTCTGACTTTGGGAAGGATCCTTCTGTGACCTCCCTCCTCAACAAAATGGATAT TTTTCTGCTGGTGGTGGCAAACCCTGATGGA
TACGTCTACTCTCACACCAAGAATCGTATGTGGCCGARAAR

Carboxylate (GenBank accession No. AY702465)

R 135 nucleotide sequence using T3 primer

GCTTGTIGGTTTTTCATGGATGCTCTGGACCTGTACAGCATGT TCTCCAACAAATCCTTAAAGACAGAGACTGGCTGGATAATGTCTTT
TTCCCAATAAGTAAAAARAGATTAAAAGAAGCTCAAAACATTCTCGTGGATGGTCTTGCAGAAATCGGAATACCTGTTTTAAAAAGCT
CAGGAGGGTTATATGTGTGGGCTGATTTCAGGAAGT TTTTAAAAACACAGACATTTGAAGC TGAAATCGATTTATGGATGAAGATTCT
TGATGAAAAACTTCTTATTAGTCCTGGGAAGGCCPTCTGCTGTTATGAACCTGGATGGTTTAGAGTAGTTTTCTCAGATTCTGTAGAT
AAGATCATTTTATGCATTCAGAGACTTCAACAATTGCTTTGTGATAARATGGATGAACCTGTTAGTCTGTGTTCATGTCCTGAACGAA
ACAAATGTACTGAGTCAGATGAGAATGTTTCTGCTAATGTCATGAATACACCAGTGGATGATGTGTCAGAGGGTTATTCACAGCTGAA
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GAACAATAGCTGTTTTCTAAGATCTGGACTGACAACACAAATAACCTGTTTTTATGTATCTGTGACTCCTITTTCTTTTTCTCTTTTAT
CATAATCTGAATATACCTTTTACCTTGTAGTTTGTAATGTACGGTTATTAATTTAAGAATCACAGTATTACATCTGAGAATGATTAAT
TTCCTTAATGAAGGTTTATCTTTAACTTGAAGGTTGTTTAAGGTTCGCAT TGTTCGAGGGGTTAACCTTTAT TACTTTGGNAAACACA
ACAAGGACAGTTATTTTTCAACTTGGTGGTACCTTTTCAGACACAAGGGTTCACAATGCTNCCTTAAGTTTGGACAAGCAATAAGTTT
NGGGACAAGGARATATTTCCTITG

Myosin Light (GenBank accession No. AY702471)

Wel 13 nucleotide sequence using T3 primer
GGATCTCTCCAGGAARGATGGCCAGCCGAAAAACCAAAAAGAAGGAAGGCGGTGCCAAACGTGCTCAAAGGGCTTCTTCTAATGTTTT
CTCCAACTTTGAACAGACACAGATCCAAGAGTTTAAGGAAGCTTTCACCTTAATTGATCAGAACAGAGATGGCTTCATAGACARAGAA
GACCTAAAAGATACCTACGCATCATTGGGTAARACCAATGTCAAAGATGATGAATTAGAGTC TATGCTTAAAGARGCTACAGGGCCTA
PTAATTTCACCATGTTTTTGAACCTATTTGGGGAARAGTTAAGTGGTACAGATACTGAAGAGACTATACTGAATGCATTTARAATGTT
TGACCCAGACGCTAAAGGCAATATTAACAAGGATTATATGAAACGCTTAATGATGTCCCAAGGTGATAAGTTTACAGCAGAAGAGATA
GATCAGATGTTTCAGTGCTCCCCTATTGACTCGGCAGGAAATCTGGATTACAAAGCTCTCTGCTACACCATCACACATGGAGATGARA
BAAGAATGAAATTCATAAGCTTTAGGAAGTTGTGTAAACATCTGTCACATTAATTARACAAAATGACAAAAAAAAAAARAAR

Myosin heavy, superfast (GenBank accession No. AY702466)

R 48 nucleotide sequence using T3 primer
CTGGATTTGATCAACAGAACACGCTGGAGGAAGACCAAACCGGCAARCGCTGACGCTCCAACGC TTGGTCTCCARGCTCAACACCGAA
GTTACAACCTGGAGGACCARATATGAAACCGATGCTATTCAGAGAACTGAGGAGCTGGAAGAGACTAAGAGAAAACTGACCGCCCGTC
TTCAGGAGGCGGAGGAAACGGCCGARACGGCGCAAGCTCGGGTAGCCAGCATGGAGAAGTACAAGCAGAAGCTCCARATGGARAGTGGA
GGATCTAACTTTGGACCTGGARAAGGCCAATGCAGCCTGTGCAGTCCTGGATAAGAAGCAACGGGCCTTTGACAAGATGCTGTCTGAA
TGGCAGCAGAAGTGTGAGGAGCTCCAACTGGAAGTGGACAAT TCCCAGAAGGAATGTCGCATGTACATGACGGAGAACTTCAAGCTCA
AGACGGCCTATGAGGAAGCCTTAGAGCAGCTGGAAGCTGTGAAGAAGGACAACAAGACTCTTCAGGAGGAAATCAAGGATCTCATTGA
CCAGTTGGGTGAGGGAGGAAGAAGTGTCCATGAGCTGCAGARAGATGAAAACAAGTTGGAAATCGAGAAGATGAGCTTCAGGTGGCCC
PGGAGAACCGATCTTCCTGGAGTGGAGAAGCAGC TGATTCGCATTCAG

Alpha Actin (GenBank accession No. AY702472)

R 133 nucleotide sequence using T3 primer
ATAAGCGGCAACCGGAGCTGAGAGCCAGGAACCCCCAAGARAGCCAACATCATGTGTGATGAGGATGAGACCACTGCACTTGTGTGCG
ACAATGGCTCCGGCTTGGTGAAGGCTGGCTTTGC TGGGGATGACGCCCCTAGGGCTGTCTTTCCCTCCATTGTTGGCCGCCCACGTCA
TCAGGGTGTCATGGTGGGTATGGCGTCARAAAGACTCCTACGTAGGGGATGAAGCCCARAGCARAAGAGGTATCCTGACCCTGAAGTAC
CCCATTGAACATGGCATCATCACCAACTGGGATGACATGGAGAAGATCTGGCATCATACTTTCTACAATGAGCTCCGTGTTGCCCCTG
AGGAGCACCCCACCCTGCTCACTGAAGCCCCTCTTAACCCCAAGGCCAATCGTGAAAAGATGACCCAGATCATGTTTGAGACCTTCAA
CGTCCCTGCCATGTATGTGGCCATCCAGGCTGTGCTGTCCCTCTATGCCTCTGGCCGTACTACCGGTATTGTGCTGGACTCTGGCGAT
GGTGTCACCCACAATGTGCCCATCTATGAGGGTTATGCCCTGCCCCATGCCATCATGCGTTTGGACTTGGCTGGTCGGGATCTCACTG
ACTACCTGATGAAGATCCTGACTGAGAGAGGCTACTCTTTTGTCACCACAGCTGAACGTGAGATTGTCCGTGACATCARAGAAAAGCT
GTGCTATGTGGCTCTGGACTTC

Beta actin (GenBank accession No. AY702473)

R8 23/3/03 nucleotide sequence using T3 primer

GCGCCCCCCACGGTCCTCTTTGCTCACCTGCT I I TTTT I T TTTTAAACATTTTTAATTTTGGGGGTCCCCGGTTGGATCGCTTITTGCG
CCCTCCCCAAGCCGCCCCCTCTGCCTCCAACCCGARAGGTCTCCGCGTTTCAAGCACCGCCGAGCGCCTTCTTCCTCCGAAGCAGCAG
CAGCAGCCGCCGCCACCCARARGATCTGCCATGGATGATGATATTGCAGCGCTTGTGGTCGACARCGGCTCCGGCATGTGCARAGCCG
GCTTCGCGGGAGACGATGCGCCCAGEGCCGTCTTCCCCTCCATCETGGGTCGCCCCAGGCATCAGGGTGTGATGGTCGGGATGGGCCA
GARAGACAGCTATGTTGGAGACGAGGCGCAGAGCARGAGGGGCATCCTGACTCTCAAGTACCCCATCGAACATGGCATTGTCACCARC
TGGGATGACATGGAGAAGATTTGGCATCACACCTTCTACAATGAGCTCAGAGTCGCCCCGGARGARCATCCTGTGCTCTTGACAGAAG
CTCCCCTGAACCCCAAGGCCAACAGAGAGAAGATGACCCAGATCATGTTTGAGACCTTCAACACCCCAGCCATGTACGTTGCCATCCA
GGCTGTGCTCTCCCTGTACGCCTCTGGCCGTACCACCGGCAT TGTGATGGAC TCTGGTGATGGTGTCACCCACACTGTGCCCATCTAT

GAAGGTTACGCCTTGCCCCACGCAATCCTCCGTCTGGACCTGGCTGGCCGCGACTTGACCGACTACCTCATGAACTGACGAAGGGCAC
AGCT

Ribonucease HI large subunit (GenBank accession No. AY702467)

R 59 and RW 35 nucleotide sequence using T3 primer
GTAGGATGGGCCCTACACATCCTCTCCCCCAATTTCATCTCAACTAGTATGCAGAGACGGACAAAGTACAACTTGAATGCACTATCTC
ATGATACAGCCATTGGCCTAATCCAGCATGCACTAGATTCTGGAGTGCAACTTGCAGAGGTTTTTGTAGACACAGTGGGACCAGCAGA
GBAATACCAAGAAAAGCTAAAGCAGCAGTTTCCTGAGCTGGAAGTTACAGTGAGGGCCARGGCAGACTCTCTCTTCCCTACCGTAAGC
GCAGCCAGCATTTGTGCCAAGGTAGCAAGGGACCGGATTGTGAAGAATTGGAAATTC TTGGARAACCTGGAAGATACAGAAATGGATT
ATGGCTCGGGCTATCCCAATGATCCCARAACTAARGAATGGCTCGCTCAARACCTGGACCCAATCTTTGGCTATCCACAGTTTGTACG
ATTTAGCTGGAGCACAGCTCAGCTCATTC TGGAGAGCARAGCTGTGCCTGTTCATTGGGATGATACTGAAGATGGCCCATCCCAGCAG
AGTGCAAAGTCCTTGCTCAGCTACTTTACCCGGAAGGTTTCCCCCTCCARAGCGTACACCCCATCGCTTCTTTTATGAACGCARACTGG
AAACTGTCACCAGCTTGTAGTTGGTGGCAGGTGGTTTTCCTCTTGTTGAAAATTATCTTATGACAGAAAACTGACATTTAGT TTTTAT
TTAATGGGCAGTCCCARATCCTTTGCGCCATAGCTACAARACAGCATGAAACCCARAGGTTCAGC TGAAAGATATAARATTAAACAGA
GBAAGAATCTGGTAAATGTTCTTCCTGGAGGCCCTCCTGCCCTTGTACTTAATTCCTTTTTAGT TAATARATTATCARAGACCTGATAA
AARAAAAARAAAARAAAARAAAAAAR

Ribophorin (GenBank accession No. AY702474)

R 45 nucleotide sequence using T3 primer
CTGGCTTTGGACCCCAGCTTGGAGGACACCARAATCTACCTGGGGGCGCAGGTGARAGCTGAAGAAGARGAGGARAATATCCTGGAGG
TAAAGGAGACAAAAGTAAAAGGTAAAAGTGGCAAATTCTTCACTGTGARATTGCTGGCTCCTTTGCCTCCAGGTGGARARATTCGTTT
ATCTATTGAAACCGTTTTCACACATGTCCTGCAACCCTACCCCACNCNCATCTCTCAGGCAGAGAAGCAGTTTGTGGTTTTTGAAGGT
AATCATTATTTCTACTCTCCATATGTAACCAAGACCCAGACAACTCGTGTGAAACTGGCCTCARGARACATTGARAACTACACCAAGT
TAGGCAATCCCAGCCGCTCAGAGGATATGATTGAATATGGACCCTTCAAGGATGTACCCCCATACAGTGAGGATAACCTTAAGATACA
TTATGARAACAACAGTCCATTCCTGACGATTACCAGCATGATACGTGTCATTGAAGTGTCTCACTGGGCTAATATTGCAGTTGAAGAA
AACGTTGACTTAARGCATACAGGAGCTGTACTCAAAGGACCCTTCTCCAGATACGACTATCARAGACAGCCAGAA
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RW31 T7 nucleotide sequence (GenBank accession No. AY702475)
AAGGTCCGCAGCAGAGCTAGGATGAAAGTTGCTTGCATTACAGAGCAAGT TCTAACTGGAGTGATAAGAGATTATGTCTTTACCGCTT
TTGATGAAGCTGTGAATAAGTACAAGCAGTCACGTGATATTTCTTACT TTCTGAATAGGGCAARAAGTCTTCTGGAAGTTGARCATAA
AGCCTTAACAAATGAAATAGCCTCATTGCAATCCAAGTTGARGATGGARGGTTCTGACCTATGTGACAAAGTCAGCGARATACAGAAG
CTGGATAGTCAAGTCAAGGAGCTGGTTGTARAATCATCTTTGGAGGCCGAGCGTCTGGTTGTTGGCARACTTAAGAAGGATACGTACA
TAGAGAATGATAAGATCCATTCCAGCCGGCGTCAAGAGTTGATCAGCARAATTGACAACATTCTCGATGCACTATAAGT TAGGATTTA
AARATTGGGGTAATGTGAGGGAAGAATGCAAGGCAATTGTATGGGTATACTGAGCCATACTAATTTAGARAGTAAGAGAGCAGTAAAT
AAGTATGCCTGGTGTTTAACATGGGGTTGGGGAGGCTTTTTTTTTCCTTGTAAACCTGAATTTGGARTTTGAGGTTTGTTATTTTGGG
GCATGTTTGCATTGCTATGTCGAGGAGCTTGGATACTACGTTGGCTCAACACAACTTTTGTCCTCGCATARAGTTCCAAGTGTTAATT
ATTATGACTTCCGAGTCTGTTGTAAAGTCCCCTAATCGCCAGTAGAGAAACATGCACACAGGTCCTCTTCGGACACTGGATATCTCAG
ARGACAATAAATACAAGAATTTTTCAAAAAAARAAAAAAA

Mitochondrial DNA

Cytochrome C subunit one

R 55 nucleotide sequence, not complete, using T3 primer (GenBank accession No. AY691675)

ACCCGCCCCTATCGGGAAACTTAGTTCACTCCGGGCCATCCGTCGACTTAGCTATTTTTTCACTCCACCTAGCAGGAGCCTCCTCCAT
CCTGGGAGCAATCAACTTTATCACAACATGCATCAACATAAAACCCAAATCAATACCAATATTTAATATACCCTTGTTCGTATGGTCC
GTCCTAARTCACTGCTATCATACTGCTTCTGGCTCTACCTGTGCTGGCTGCCGCAATCACAATATTACTAACAGACCGCARCCTARACA
CATCCTTCTT TGACCCCTGCGGAGGAGGAGACCCGGTCCTATTTCAACACTTATTCTGATTCTTTGGTCACCCAGAGGTTTATATCCT
TATCCTCCCAGGCTTTGGTATTGTATCTAGCATTATTACCTTCTACACTGGAAAAAAARACACATTTGGCTACACCAGCATAATCTGA
GCAATAATATCAATTGCCATTCTAGGCTTTGTAGTATGGGCCCACCACATATTCACCGTTGGCCTAGACATCGATAGCCGAGCCTATT
TTACAGCAGCAACAATAATCATCGCTGTTCCCACAGGAATTARAGTCTTCGGCTGACTAGCCACACTAGCAGGAGGCCARATTARATG

ACAAACCCCAATCTACTGGGCCCTTGGGTTTATCTTCTTATTTACAGTTGGTGGTATAACAGGTATTATCCTAGCAAACTCATCACTA
GACATTGTCCTACATGATACTTATTACGTAGTAGCCCACA

Cytochrome C subunit 2 (GenBank accession No. AY691676)

R 61 and RW37 nucleotide sequence, complete, using T3 primer
CCCAACTCTCTCTACAAGARGCCACAGGCCCAGCTATAGAAGAAGTTGTTTTCCTACACGACCACGTCCTTCTACTAACATGTCTCAT
ATCTCTGGTAATCCTAATGTTTGCTATTACCACAACAACATCAACCCTAACCCACAATGACCCTACAGAAGAAGCAGAGCAGCTAGAG
GCAGCATGARCAGCCGCTCCTATTATAATCCTTATCTTGACAGCCCTTCCATCCGTACGATCCCTCTACCTCATAGAAGARGTATTTG
ACCCTTATTTAACTATTAAAACTACCGGCCACCAATGATATTGAAACTATGAATACTCAGATGGGGCCCAAGTTTCATTTGACTCTTA
CATAATCCGAACCCCTGATCTACARAACGGGTCTCCCCGCCTATTAGAAGTAGACAACCGCATAACAATACCAATGGGACTGCAAGTC
CGGATGGTAGT TACCGCAGAAGATGTGCTTCACTCATGGGCAATTCCATCATTGGGGGTTARAGTAGATGCAGTACCAGGACGACTAR
ACCAGCTTCCTTTGGCCACATCACGARGCGGCGTGTTCTTTGGGCAGTGTTCTGAGATCTGCGGAGCARATCATAGCTTTATACCAAT
TGTAGTAGAGTCTATCCCTATAACCCAATTCGAACTTTGACTGACCTCCGAGCARAAAARAAAARAAAAA

Cytochrome C subunit three (GenBank accession No. AY691677)

R124 nucleotide sequence, incomplete. using T3 primer
ATACCATCTTGTTTGACCCAAGCCCATGGCCTCTGACAGGGGCCATGGGTTCCTTACTCCTGACCTCAGGCCTAGCGGTATGGTTCCA
CACTTCATCCACAACCCTTATAAAACTAGGCCTTCTAACCCTCATGATAACCATAATCCAGTGATGACGAGACGTGATCCGAGARAGT
ACATACCAAGGACACCACACCTTGGGCGTACARAAARACATACGATATGGGATAATCTTATTTATTACTTCAGAGGTTTTCTTCTTCC
TAGGGTTCTTCTGAGCCCTATATCACGTGAGCCTAGTCCCTACCCCAGAGCTAGGAGCAGAGTGACCCCCARCTGGAATTATCCCACT
TAATCCAATAGAAGTCCCACTTCTARACACAGCTGTACTCCTGGCCTCAGGGGCARCAATCACCTGATCCCACCACACAATAATAAAA
GGAAATAAAABAGAAGCAACTCACGCCCTAATAATTACCATCACACTTGGAATCTATTTCACTGCCCTACAGCTGTCAGAATATAALG
AAACTCCCTTTACTATCTCAGATAGTGTCTACGGTTCCTTGTTCTTTGTAGCCACAGGATTCCACGGACTCCACGTCATAATCGGAAC
CACCTTCTTACTAGTCTGCATACTACGACTAGTTCAATCCCATTTCACA

Cytochrome C subunit four (GenBank accession No. AY691674)

R 144 nucleotide sequence, complete, using T3 primer
TCCGGTTGTAGAGGACACGGGCCGTCTCGGGATGTTGGCTGCTAGGGCATTCAGCCTTATTGGCAGGCGGGTTTTGTCCACTTCTGTT
TGTGTARGAGCACATGGGCACGAAGTTACARARGCGCCACATTATACTCAGCCCGTCTATGAGGATTACCCTCTGATTCCTTTGCCGG
ATATTCCATTTATACAAGACCTGAGCCCTGAGCAGAAAGCCCTGARRGARAAAGAGARGGGGGCTTGGACCTCCCTCACCCCGGAGGR
GAAGATTGCTCTGTACCACATCAAATTTGACAAAACATTTGCTGAAATGCTGAAGCCATCGAAAGAATGGAAGACTGCGTTCGGTTTA
GCTGGCTACCTGATTGGCCTCGCGGCTTTAT T TTCATTTGGGAGGTTCTGTATGTTCTGAAACCAGCCCCCCACACTTTATCGGAGG
ATTGGAAAGCCATGGAGCTCCGGAAGCATCTGGATATGARACCGGATCCCATTATGGGCCTTTGCTCCAAGTGGGATTATGAGAAGAA
CGAATGGAAAAAATAAATACCTTTCAGGARATCTCCACGACTTCTCTCGGGATGTGAAAGTCTGAAACCATTTCTTCATCTCTAGGTT
TGCAGCCTGGCTTCTGCCTCGGATGAAATAGAATCGTATCCTTGGTTTAAACCATAACAGCTTTATGTACTCGGAATTGCTGAA

Dehydrogenase (GenBank accession No. AY702456)

R 40 or RW 7 nucleotide sequence, incomplete, using T3 primer

two subunits in one sequence
AACAATACTATACCTAGCCTTCATTATCACCTTAATAGGCCTGTCTATACAAAATAAACACCTTATACTAGCACTTATGTGCGTAGAA
ACAATAATACTGCTCCTCTTCACAATACTAGTAATTTTCCTTTCTTCTTCCCTCGCACTATCACARACCCCARTACCCATTATCCTAC
TCACTTTCTCAGTTTGTGGGGCAGCAGTAGGATTARGCCTCGTTGTTGCAATTACACGAACCCGAGGAAATGACTTCCTARATAGCCT
CAACCTACTATAATGCTCAAACTTATTTACATAACTGTTATATTAATCCCAACGACACTGT TAACTARACCAAAAGCCCTTATACAAA
TAACAACCGCCTACTCCTTCATTCTAGCTTTTCTCAGCCTTARCTTTTTAACCCCTAAATC TAACCTCTATCTATTTCTAGATGGTGT
CTCAGCTCCTCTACTAGTGCTCTCCTATTGACTTTTACCAATAAGAGTATTAGCCAGTCAATTCACACTATCTAAAGARCCCGTACAA
CGACAACGCACATTTCTAGCAACTATCGGCCTCCTGCARTTATTTATTGCATTAACATTTTCAGCCTACACAATARCCCTAATATATG
TAATATTGGAACTACCTAATCCCACCCCTAATATCATCACACGATGGGGGCAACAGGCCGAACGACTARCAGCAGGCACCTACT



Appendices 233

No matches or ORF

Wel 12 nucleotide sequence, low match to centromere (38%).

GGAATTTTTTTTGAGGGGAGCGGGGAGARGCCTGTACCCTGCACTCATTCCTAGGGAATTATATAGCTTGARACCTTCCTCGGGGACG
TTTCTTTTCCTTGGTGCTCAGCTGCATTTCAGTTCTGTGTTTTGCTTCAGTTCCCATTCTCCCCTGATACTTCTGACTTCATTTACTC
CATTTCTTTACTTCTAATTGCAACTTTTCCTGAGGCGGAATTARAGCAGATGTTGAATGTGTTGATGCAGCCTTCCGTTCGCCGTGCT
GAGCTGTTTTTTTTTTCTTTTCTTTTTTCTGTGACCTGCTTTTGAATTGTGCTGACGTAAAGATGATTCTCTTCTTGAGGGGGGTTGT
TTCGTTCACCCATTCAGCATTTAGTTACATCTTGAGACTCCTTCTCCTGGGTTGCTGATCAGGATGGGCTGTCAGACCTGGCTGCAAA
AATCAAAGTGACCTCAAGATGGTGGCAAAGAGCCAGTTTGGGCCTAGTAGTGATTAAGGCAGCAGGTTAGAAACCAGGAGACAAGTTT
CCTGCCTGAGCCAAACCTGGTTCCAAGAGAGCAACATAAGACAAAGGCAGCAGCATAACCTTTTAATGTTCATCTATGAATCCTGTTC
TTCACTGCTTCCAACTAATTAGCTCTGAAAGAAAGAGCCTTCCAAGTTTTGCAAGGCTGCCAAAAAATAACAGATAAGAARATAGTTTA
CAATACAAGATAATATCAACTGTAATGTCCATGAGGCTGAGTTTCAAAACGTCTTTGCTTCCTACAAAGAACATTCGCTTCACAGCTG
GCTTTTATCTTCTTGAAGGAGGGGCCATTACCTTGCAGCCTTATCCCGAGTTGCCCATGCTGTTGTAACTGCTCTTTCCTCTGAGCAA
TCCTGCACGCACGCGCACTTGGCACAGGCTCCTCGGGAACCTCCTCATCACTGCTGCCAGCCCCCACAATCTCTGAAGGCAGCAGTCC
ACTCCCCAATGGTCCTGGCCCTTCACCTGAGTCCTCGCTCTCCTCAGCCATCCACACCTGCTGCTGGCTAACCACAACAAGAGGGTTG
GACTACAAGACCTCCAAGGTCCCTTCCAGCTCTGTTATTCTGCTCATTAGAGGCCTGCTGAAATCTACTATTGAACATTCAGCGCCAT
CTGAGTCAATATGTCTTCTTTCAACTGTTT TCCGGGAAGGGCCTGTTTACCAGGAGATGCACTGAAGGTTTGARAGCTAATTATTTGT
GTGATTTATTTGCAGGGGAGGCAGTAARRAARAAARARRRAR

Wel 16 (T3) and R 6 (T7), no internal sequence, no match

Wel 16 nucleotide sequence, using T3 primer
TATGTAAATTTTATTTTATTGCAAGCAGATTTAAACATCTACTGCTTTATAGAGAATCTACAGAAAGTCCCARAATATGGATATAAGA
ATTCATGTTGTCTACAGAAATGAAAGTTTAARAACAGCACAGAAAATAAACTTCACATCAATGCACATATATATATTGTATTTATATA
TATTTATATCAACTTAATAATTGAGACTGCTTTGAACCTTTTAATGAAGTATTATAGATTAATCTAACACAGAT TTTAAAGGCTGAAT
TATCAGGCAAGTGAACGTATCACTGTACCATTTACAAATACATGTCAGTATTTAGTGCTGATGATTATAGATATTTTAATGATTAATG
TTCTAATAACTACGTTCCGCTTTTCCCAAGAGCATTTTCTGCCAATTCTACTTTGCAATATAGATTGAAAGATTATTGAGAACAGTTT
GCGCATCACAGAATTTCAGACATACTTAAAATTCTGTAATTTTGACAAAGGTAAAGCTATAGAAACTGATGTGTGTAATTATACAATG
TACAATCATACACATAATTATTTCTTGTATAATACTTTTGACATGTTCTGTTAAAGCTTTCTGACATGATCTTATTGATAT TACATGT
GTAATTTCTCTGATATGTATATGTATAATAACAGATCGATGCAGCAGATTAATGGTTGGTCA

R6 T7 nucleotide sequence

CGTTCCCACTCAGATCAAAAARAATTTCCATCACCAAATGGGGGCAAGCATCGCATTGAGCTAATAACCAGTTTTACGTAATGACTGC
ATATCTCACTTATTTGGTAGAATTCAATACTGGGTGCACCAGTGTACATATATTGAGATTT TGTGCATAGGCGTTTCTACCCTAGAAT
TCTACACACCTGCCCATTTATAGAAAGGCAGTGAAGGAAAATCGCAAGTTAATACCTAGATATCTTTTCCTTTTGTCATTTTCCTAAAA
TATGATTAAAACCCACCTTGTAAATGAAATGGAGCTTTTAAATTCAARACTGTCTCCTAACTTAATGTAATGAGAGGGATGCCAGATT
TGATCATTGTTAAAGGAGACCTATTGAGTTTAATGTGAAGTCTAGAATAAGCTCCTAGAAGGAAATGGTCAGAAAAGTTTTTTTTTAA
AAAAGTCAAGAAAGTGTCAGCCATTGCATGATTAAAGCCCGGCCTCTTTTTATGTGGGTGATAAAAGGGGGCAGGGTTTTGATTGTTC
ACTCTCAGGCACTAGTTGCCTTTTTTGGACATGTGCATCACACACACACACACTGGCAGATGCCCCTTGAACTCAGTGGTTCAATGTT
TTTAATGTTTTTTTTTCCTCTACAACTACCATAANGTTCGGGGCCCGGNCA

Wel 10 24/3/03, no matches

Wel 10 Nucleotide sequence. using T3 primer
CTTAGGAACAATACCAGTTAACTTTTTGCCACCACTTTAATAAATTCTTTTTAACTTTCGGCAGTTARRAACCTGTACAGATACTGCTA
TAAATATTTTTTAATATAGATGTCCTTTCTCAAATTGC TGAGAGTGACTAGT TCGCAAAAAGTTAATTCTCCAAGACACTGAGGATCA
TTCCAGTTTTAGGAAAGTATCCATTTAACTTGTTTATAAGTGAGGAAARAGTTGTTT TTAAGAGTATGCACATTCAT TTCAATTATGC
TTCTTTTATCAAATTTGAACCAATTTTAAAGAGTTATC TGGTTARAAGGCAGAGTTTAAARARRAGTTTCTCAAATTGACT TGTAGAC
AAGGGAAAGAAATTTATGCCATGACTGTTTGAGATACAATACATGCATGAAACAATATGCATAAAAATTAATTAGTTTTCTTTATCTG
GCTCATGATAAATATGTTTTATTCAGAAGAGAAGTTARAATTGCACTTCAGCACTGCTARAACTTTCCCTATAACCAGACATTGGAGA
ACTATGGATGACTTAATTTATTTTATGTGCAATGCAAGATGATTTT TAAAACAT TATGGATTACAATCCAATTTAATTGGTTAATGAT
TTGGATATAGGTAATATGACTGGTGCAGTCTTTGGACATCAATGGGGTTTTAATAGC TTTGGTGGTGTGGTTGCATCTCTTTCGTGAT
AATTTTAGCACTCCACTGTTCTATATATATATGTTTACTT

R 138/R 139, no conclusive matches

nucleotide sequence using T3 primer
PTTTTTAGTATTAAAATTAACTTTTATTTGGCCAATGAGTTCCATTCCTCTGAGCATCATGGATGCTTARAATGAATTCATCCTCTTT
GTAATACAGACTTTCCATGGCTCTCAAGTATCCCCACAAAACTCCTTAGT TATCAAGTGTCCTTTTTGTTAGATTCAGAGAAGTTATT
TCCCAACAGTTCCCAGAAAACCCATTGCAAAATARCGTGTAGATAGCAAGGCTTTTGTTTCATTGCAGGTGAGATAGCAACTCAAGTT
TGATTTCGCTTTAGGTAAGAAGGCAATTGGACTCTCATTCCTCAGCAATGGTTTCCTACCCTTCCAGATCTTTGGATGACAGARATCA
ATTGTACAGTATATAAAGAGGACATGAGACTATGCAAATAGTTAAGAGGACCTACTATACCCCACTTATTCCCTTGGTCAGCCTAGTS
ATTTCCTCCACACTGGAATGGTCCGGGGTAAGARAARAACAACAACAATAAAAGCATAAGGARAARAAGCTGGGACAATATCCAAGAG
CCTGCTGGGTCAACAGCAGCATATGTCATTTAGACAAAGTGT TAT TAATGTTTAAGGATGCCTTACTCATGAAATTCCCAAGTTAGTT
AGGCAATAGGACATATTATCATTTCAATGTGCTTCTACCCAGGCCGCAATACTCTAAGGARAATGTACATCACAGTTTGCAAATGAACA
GAAGAGAACACAGACAGAAARAGACCCAGCAGG

R148, no conclusive matches

R148 nucleotide sequence using T3 primer
GTAGAGTTCAGAGGGTACTGTCACCAATTTACAGCAGTGCAGAACCACAGGAATGGGGCTGTAGCATCTGGGGAAGCAATCATCATCC
ATGTTTTGCACACAGCAGCAATCATCAATTATTTCTTCTCTTTATGGAACCAGTCTC TAGGCAAACCATTGCCCAGCCAGACCACATT
CATTTTTATTTGAAATACTGGTACTAAATCCCCAAGGAAACAAACCCATCTACTTTCCTTTCTAACTTCCAATGTTCTTCCTTARAGC
CTAGGTTTATCCTGTACATCTTGGACAAAAAAAAGATGCTTTATTAGTCACAGAGGCCTCAAAGT TGCCACAAGCGAGGCATGGTTTT
TCACTTTTGCAGAAGAGTGCARAATACCTTTAAGCATATTTTGGCCACCTGATGACCTAGACCACGGGTGTCAAACTCCACCGCGTCA
TGTGCCGTATCACGATGTATCTAATATGCCTTTGTGAAGCCATGAGGTGGGCATGGCCTGCACATGACTGCATCCGGTCCACAGGCTA
GNCACTTTGATACTCCTGGCCTAGACTGATTCGTGACGGGTGATTGCARAGGCTGAACTGTCATGGCACAATACTCTTTTACCTTGCT
TTAGGGTATNCCTTCGANAGAATTNTCATAACTG
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Appendix IX: Buffers and Solutions

Buffers and solutions

All buffers used (GTE, IPTG, SSC, LB, SDS, sodium acetate, TE, TBE, Phenol:Chloroform, Western and

SDS buffer solutions) were prepared as described by Sambrook, et al., 1989). All other variations are
listed below.

Agarose Stop mix

Combined: 0.6 ml 0.5 M EDTA pH 8.0, 50 ul 1 M TRIS pH 7.9, 1.5 ml glycerol and 0.5 mg
bromophenol blue to a final volume of 5 ml with water.

SDS PAGE Solutions
SDS PAGE Gel
Recipes for SDS polyacrylamide gels used.
Resolving SDS Page Gel
Denaturing Component Volumes (ml) for 2 Gels

7.50% 12% 15%
30% Bis Acrylamide (37.5:1) 3 3.6 4.5
1.5M TRIS-HCI pH 8.8 3 2.25 225
ddH,0 5.5 3 2.1
10% SDS 0.090 0.0090 0.0090
TEMED 0.0036 0.0036 0.0036
10% APS 0.0036 0.0036 0.0036
Native 8% 12% 15%
30% Bis Acrylamide (37.5:1) 3.0 4.5 5.625
1.5 M TRIS-HCI pH 8.8 2.8 2.8 2.8
ddH,0 5.25 3.75 3.0
10% Nonidet 0.003 0.003 0.003
TEMED* 0.0045 0.0045 0.0045
10% APS* 0.0045 0.0045 0.0045
Stacking Gel
Denaturing Component Volumes (ml) for 2 Gels Native Component Volumes (ml) for 2 Gels
30% Bis Acrylamide 0.54 30% Bis Acrylamide 0.45
0.5 M TRIS-HCl pH 6.8 0.9 0. M TRIS-HC1 pH 6.8 0.75
ddH,0 2.1 ddH,0 1.75
10% SDS 0.0036 10% Nonidet 0.0075
TEMED* 0.0036 TEMED* 0.003
10% APS* 0.003 10% APS* 0.0025

*Add these reagents immediately before use.

Cracking Buffer (Stock)
Combined 350 pl TRIS 2M, 1.5 m! Loading Buffer (2X or 4X), 250 ul DTT (1mM), 250 pl 20% SDS
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Silver Stain solutions
Silver stain recipe used within this project
250 ml 1L Stock
Fixing solution: Ethanol 400 ml
30 min Acetic Acid 100 mi
Stock: made up to 1.0 litre with ddH,0
Incubation solution Ethanol 75ml 300 ml
30 min-overnight Sodium acetate.3H,0 170¢g 68.0¢g
(41g anhydrous)
Glutaraldehyde (25% w/v)* 1.3 ml
Sodium thiosulfate,
Na,S,03.5H20 20¢g
Stock: Make up to 250 ml with ddH20
Wash: 3 x 5 min Distilled water
Silver solution: Silver Nitrate 025¢
40 min Formaldehyde* 50 ul
Made up to 250 m! with ddH,0
Developing solution: Sodium carbonate 250¢g
(anhydrous)
(65 g 10H,0)
15 min Formaldehyde* 25 ul
Made up to 250 ml with distilled water ddH,0 to 1 1t
Stop solution: EDTA-Na.2H,0 14.6¢
2 % 5-10 min Stock: made up to 1 litre with distilled water
Wash: 3 x 5 min Distilled water
Preserving solution: Glycerol 100 ml

20 min Stock: make up to 250 m with distilled water

*Note: Add these components immediately before use

Primers

Primers used for sequencing clones in Chapter 5.

Primers were produced when deletion and religation was not possible to continue sequencing of the clone.
Primers were produced from nucleotide sequences near the end of the incomplete sequence. Sequences
were chosen with consideration of the most beneficial melting temperature, length, lack of hairpin
production and a lack of duplication within the sequence. These sequences were sent to Proligo Australia

Pty Ltd Southern Cross University, Military Road, Lismore NSW 2480 Australia for the primer
production.

Stock Primers
T7 5-TAATACGACTCACTATAGGG-3’
T3 5’-ATTAACCCTCACTAAAGGGA-3

SP6 5’-TATTAGGTGACACTATAGAAT-3’
FUP  5-ACTGGCCGTCGTTTTAC-3’
RUP  5-CAGGAAACAGCTATGAC-3

PROLIGO primers

Clone reference PROLIGO primer sequence Primer
Number reference
No.
RS 5'- CCAGACATTGGAGAACTATGG -3 RS
5'- AGAAACACTTCACAAGGTGC -3 R6
R14 5'- ATCGCCCAACAAACACAACCGC -3 R7
5'- TTCAGCACGCCATAAATGCCACCC -3 R8
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R18 5'- TTCTGGTCAAGCCTGTCTGATGGG -3' RS
R20 5'- TCAGACAAATCCTGGTGG -3' R10
5'- GTTCCCCAAAATGTATGCTG -3' R11
R21 5'- GATGACATTCCTTTCGGG -3 R12
5'- TCATTTCCTCATCCTCGC -3' R13
R36 5'- CGAATACGCTTCAAGATACG -3 R14
5'- CAAGGAGAACGCCATTTG -3 R15
R 38 5'- TGCTGGCTTTCAGTCTCAC -3' R16
5'- TTGGATGCTGGCGAGAATCTGG -3 R17
R 42 5'- GGTATTGTGGCTTATCTGCG -3 RI18
5'- ATTTACCAGCCCCATCTG-3' R19
R 46 5'- ATGGGAATGAGTCAGTGGGC -3 R20
5'- CAGAGGTGGTCCAAGTTTG -3' R21
R 50 5'- ATAGACCTGATGAGGCACCAGC -3' R22
R 60 5'- TTATTCCCTTGGTCAGCC -3' R23
5'- TTCATTCGCTGTGGAGTCC -3 R24
R 65 5'- TTCGTTCACCCATTCAGC -3 R25
5'- GCGAATGTTCTTTGTAGGAAGC -3 R26
R50 5'- ATGAAAGAGCCAGCCAGGATGG -3' R27
RS 5'- CCTGATGGATTCAACTCCC -3' R28
R8 5'- CACTGAAAACAACTGTGGC -3 R29
RS 5'- CATCTGCTCACAAAGAAGGAG -3' R30
R5 5'- CTTIGGTTGGTGTTGGTTTG -3' R 31
R27 5'- AACAGACCCGTCCAAAACCG -3 R32
R5 5° AACCCTTAGGTGAGCACAGC ¥ R 33
5’ AAGGGTAAGGGTGGATC 3’ R 34
R18 5'- AGACTGGGACTTGACTTGG -3 R 35
R21 5'- ATCTATGACCTGCCAACGC -3 R 36
R 50 5'- AATGTGCCCTCTTCCCACGAGAAC -3' R 37
5'- CCAAACCAGAAATGTGGG -3 R38
R 65 5'- GACCTTCCACAACTTGAAC -3 R 39
R42 5'- ACTGGAAAGGGGGAAACC -3 R 40
5- ACTTTCAGCAGTCCCATTC -3' R 41
R 46 5'- GCTCAGGACAAACTTGATAAGC -3 R 42
RS 5'- CAGGGGCTAAAGCAAAATC -3 R 43
R 18 5- TCAGAGGTGGTATTGGCTGG -3 R 44
R21 5'- CCCAAGAGCATTTTCTGC -3 R 45
R 42 5'- TAAGAAATGGGGACGAGC -3' R 46
5'- TTCAGGGTTCACTGTTGGG -3 R 47
R 50 5'- TTGAGACCGTTTCCACAGCC -3’ R 48
R21 5> AGTCTTTCGCTGGGTICTITGG 3’ R 49
R 50 5" CGGAATCATCTTCACAGCC ¥’ R 50
RS 5° CCGACATTTTCAATCCTCCAGAAG 3’ R 51
R 15 conserved region (minus) 5’- CAGTAGCAACCGTAGT 3% RS2
R8 5>-TGTCTCACCACACTTGGC 3’ R 53
R 17 5- TTTGATGCCAAGCGTCTC -3' R 54
5'- TGTCATCCTCCACAGTCTGC -3' R 55
R 37 5'- TACATTGGTGGACACTGGG -3' R 56
5'- GGAGGTAGGAAAGAGGGAAG -3' R 57
R22 5'- AAAGAAACGCACAGGACC -3 R 58
5- CACTTATTCCCTTGGTCAGC -3' R 59
R 17 5’-ACCCATCAGAATAGCAGCC 3’ R 60
R22 5’-ACTTGCTTGAGTTGGCAGC 3’ R 61
5’-TAAGCCCCACTTGATGAGCC 3’ R 62
R37 5'-TGTCCAAAGCATCAGAGGC-3' R 63
R 37 5’-ATCACCTCAAAACCACGC-3’ R 64
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A I S AUSTRALIAN QUARANTINE AND INSPECTION SERVICE
DEPARTMENT OF AGRICULTURE, FISHERIES AND FORESTRY

Phone: (02) 6272 4578

Quarantine Act 1908 Sect. 13 , Fax: (02) 6273 2097
File Ref:  01/4475

_ Permit to Import Quarantine Material
Permit: | 200105617 | Vatid From: [ 17 May 2001 Valid To: Page 1 of 6

Townsville QLD 4811 All countries
Attn: Dr Subhash Vasudevan

You are authorised to import the following material under the listed conditions

Note: " This permit covers AQIS quarantine requirements only.

All imports may be subject to quarantine inspection on exrival to determine compliance with the listed permit conditions and freedom from
contemination. Imports not in compliance or not appropriately identified or packaged and labelied in accordance with the irnport conditions they
represent may be subject to seizure, treatment, re-export or destruction at the importer’s expense.

Additionally, all foods imported into Australia must comply with the provisicas of the Imported Foods Control Act 1992, and are consequently lable
for inspection and/or analysis against the requirements of the Australian Food Standards Code.

All imports containing or derived from Genetically Manipulated Material must comply with the Genetic Manipulation Advisory Comrmitiee
Guidelines.

1t is the importer's responsibility to be aware of and to ensure compliance with the requirernents of all other regulstory organisations prior to and after
importation. Examples of organisations that may impose requirements on imported products include: the Australian Customs Service, Environment
Australia, State Departments of Agriculture, State Departments of Health, Therapeutic Goods Administration, Australia New Zealand Food
Authority, National Registration Authority (for Agricultural and Veterinary Chemicals), Commonwealth and State Environmental Protection
Authorities, PLEASE NOTE that this list is not exclusive. '

Import conditions are subject to change at the diseretion of the Director of Quarantine. This Permit may therefore be revoked without notice,

Cell lines (Human and PC0820
insect)
Antibodies (Human PC0819 All countries In-vitro
antibodies raised against )
synthetic material or
antigens from
multicellular organisms)
Antibogies (Rabbit PC0819 All countries In-vitro
antibodies raised against
synthetic material or
antigens from
multicellular organisms)
Antibodies (Rodent PCO0819 All countries In-vitro
antibodies raised against
synthetic material or
antigens from
multicellular organisms)
Autibodies (Sheep

PC0600 AND PCO819 All countries . | In-vitro

Av;uhonsmg CEr (10T Ctor of Quarantine)
Printed Name Narelle Clegg Date 17 May 2001
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