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Clone collection, curation and construction

a)

b)

d)

GeneCopoeia’s human full length gene product line consists of three sets of over 15,000
high fidelity and highly versatile full length coding ORF clones in three unique vector
systems: one shuttle vector system (ORFExpress™-Shuttle vector) and two expression
vector systems (OmicsLink™-CMV mammalian expression vector system and
OmicsLink™-T7 bacterial expression vector system)

GeneCopoeia’s collection of over 15,000 full-length Human genes was chosen through a
strict selection process. This process included the extraction, comparison, and validation
of, gene sequence and annotation information from multiple public and private sources;
the clustering and reduction of redundant gene sequences; filtering out error sequences or
sequencing errors, plus several other manual curation steps. Once this stringent selection
process was completed, the entire coding open reading frames (ORFs) of these genes
were obtained by utilizing a high fidelity polymerase chain reaction (PCR). The
templates were selected from sequence-verified full-length cDNA clones or plasmids
from high quality human tissue cDNA libraries.

The ORFExpress™-Shuttle clones were manufactured to be compatible with Invitrogen
Corporation's Gateway® Technology, a universal cloning system developed by
Invitrogen Corp. This makes it possible the rapid and simple transfer of the coding ORFs
into any Gateway® Expression Vector for the expression and functional analysis of target
proteins in many hosts such as E. coli, yeast, baculovirus, CHO and mammalian cell lines.
See Appendix | for more details about Gateway® Technology and its compatibility with
ORFExpress™-Shuttle clones.

OmicsLink™ expression clone product line offers Human full length ORFs in two
expression vectors, T7 and CMV promoter driven vectors with optimal translation signals
(Shine-Dalgarno and Kozak) for E. coli and mammalian cell expression systems,
respectively. Proteins are expressed with unique tag that facilitates purification and



down-stream analysis (see Figure 1). These two sets of ORF expression clones are
available as ready-for-shipping catalog products.
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Figure 1. Examples of OmicsLink™ expression clones: OmicsLink™ bacterial (T7
promoter driven) and mammalian (CMV promoter driven) expression clones

e) GeneCopoeia’s human full length ORF clones are available now in Invitrogen’s Gateway®
compatible shuttle vector (ORFExpress™ clones) and 7 expression-ready vectors
(OmicsLink™ expression clones). See table 1 for details.

Table 1: Various expression vectors and their features

Vector Catalog # Promoter Host Cell Stable Transfection Tag

ORFExpress™ Shuttle Clone Promoter less N/A N/A N/A
pReceiver-M01 CmvV Mammalian cell Yes N-His
pReceiver-M02 CMV Mammalian cell Yes None
pReceiver-M03 CMV Mammalian cell Yes C-GFP
pReceiver-B01 T7 E. coli N/A N-His
pReceiver-B02 T7 E. coli N/A None
pReceiver-101 AcCMNPV polyhedrin Insect N/A N-His
pReceiver-YO1 GAL1 Yeast N/A C-His




2. Applications of OmicsLink™ and ORFexpress™ clones

3)
b)

OmicsLink™ clones are expression ready and can be directly used for expression of
proteins in bacterial or mammalian cells without further sub-cloning procedures.
OmicsLink™ clones in mammalian expression vectors can be used for both transient
transfection and stable transfection of mammalian cells.

OmicsLink™ clones can be used to produce proteins in cell-free translation systems
Expressed proteins with OmicsLink™ clones have unique tags that could be used for
concentration of lowly expressed proteins, studies such protein-molecule interactions and
cellular localization.

GeneCopoeia’s ORF clones can also be used to produce templates for esiRNA and
generate probes for in situ hybridization

3. Advantages of GeneCopoeia’s full length ORF clones over whole transcript cDNA
clones from other vendors (see table 2 for summary)

a)

b)

d)

f)

9)

GeneCopoeia’s full-length genes were selected through a careful and rigorous curation
and selection process including steps to ensure the most current valid version of RefSeq
sequences used in cloning.

In GeneCopoeia’ clones, only the validated full length coding ORFs were cloned into
carefully constructed and highly versatile vector systems that are designed for easy down
stream assays and functional analyses, while clones from other vendors are selected by
sequencing individual clones from libraries constructed with the whole sequences of
unprocessed full length genes (some are partial length genes) with 5” and 3 UTRs intact.
QC/QA of ORF only clones are relatively easy and take fewer resources. Sequencing
validation covers the most important coding regions. Specially designed cloning primers
and enzyme digestion sites at the clone insertion sites make it easy for re-clone, size
validation and enzyme digestion validation.

OREF only clones have fewer potential artificial mutations and genetic variation related
issues.

Full-length cDNA clones including long 3’ and 5° UTRs increase the difficulty for
cloning and the instances of artificial mutations.

Partially sequencing validations at 5° and 3’ ends may not cover any ORF region due to
long UTRs of many genes in other vendor’s clones.

GeneCopoeia’s ORF clones were constructed using GeneCopoeia’s patented proprietary
EnzyStart™ amplification and licensed recombinational cloning system, which generates
high fidelity and low mutation rate PCR product. See Appendix Il for details about this
technology.



Table 2. Advantages of OmicsLink™s Full Length ORF Expression Clones

Clone Characteristics

GeneCopoeia’s
ORF Clones

cDNA Clones from Other
Vendors

Gene Transcript

ORFs (Start to stop only)

Whole transcripts including 5’ and
3'UTRs

Expression Ready Yes Some are, most will need further
subcloning procedures to remove
5 and 3’ UTRs
Mammalian cell transfection
- Transient Transfection Yes On|y a small number of clones
- Stable Transfection Yes NN
Unique protein tags Yes No
- Protein-molecule interactions Yes No
- Concentration of lowly Yes No
expressed proteins
Produce proteins via in vitro Yes No
cell-free translation systems
Produce templates for esiRNA Yes No
Probe generation for in situ Yes No

hybridization

4. QCJ/QA process for GeneCopoeia’s full length gene clones

a) PCR amplification with Gene specific primers to do size validation.
b) Restriction enzyme digestion analysis.
c) 5'and 3'end sequencing validation.

d) Sequence analysis of artificial mutations vs. genetic variations (splicing and SNPs), see

Appendix 11 for details.

5. Difficulties and limitations for do-it-yourself cloning.

For most researchers/investigators to clone full-length ORF clones, generating full length ORF
by PCR is still the best methodology to use for economic and technical reasons. They may face
some or all of the following factors and difficulties:

a) RNA secondary structure interference. Even for many genes with ORFs of a few
hundred base pairs, it is not uncommon that secondary structures of their MRNAs make




it difficulty to produce first strand cDNA by reverse transcriptase, a method that are
commonly used to generate ORFs via RT-PCR

b) GC content issues: both overall GC content of a full length ORF and those of local
regions within full length ORF affect significantly the success rates of PCR used to
generate full length ORFs of genes of interest. . Negative effect of regional high GC%
within a full length ORF on PCR reactions is usually overlooked yet they are present in
significant number human genes (see figure 2 and table 3 for examples of genes with
regional high GC%) .
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Figure 2. An example of a gene with high regional GC%



Table 3. More examples of ORFs with high regional GC%

Gene_ID ORF Length [1-150bp|150-300bp|300-450bp|450-600bp|600-750bp|750-900bp|900-1050bp
GC-E0521 1248 0.84 0.67 0.61 0.60 0.64 0.67 0.67
GC-T4157 870 0.84 0.58 0.58 0.46 0.54 0.43

GC-T7234 1092 0.84 0.42 0.44 0.44 0.35 0.42 0.45
GC-W0082 1155 0.83 0.76 0.66 0.74 0.80 0.80 0.75
GC-U0310 894 0.83 0.74 0.74 0.57 0.56 0.60

GC-M0876 657 0.83 0.76 0.58 0.52 0.20

GC-V1209 2364 0.82 0.74 0.66 0.61 0.65 0.57 0.55
GC-Q0263 1467 0.82 0.58 0.55 0.64 0.63 0.58 0.56
GC-U0111 1224 0.82 0.69 0.71 0.60 0.62 0.68 0.60
GC-T1024 2634 0.82 0.77 0.79 0.63 0.60 0.60 0.59
GC-C0759 1452 0.82 0.77 0.56 0.48 0.58 0.56 0.58
GC-G0716 1365 0.82 0.66 0.58 0.47 0.58 0.60 0.48
GC-T1365 1053 0.82 0.76 0.58 0.57 0.57 0.56 0.60
GC-F0121 954 0.82 0.41 0.48 0.57 0.56 0.52 0.20
GC-Q0071 1881 0.82 0.58 0.57 0.61 0.55 0.60 0.63
GC-U1028 1089 0.82 0.77 0.40 0.46 0.54 0.48 0.44
GC-W1349 2052 0.82 0.74 0.59 0.62 0.52 0.52 0.62
GC-M0001 1503 0.82 0.60 0.46 0.34 0.52 0.52 0.52
GC-U1140 1611 0.82 0.68 0.65 0.60 0.52 0.54 0.61
GC-U0120 687 0.82 0.66 0.48 0.40 0.27

GC-T5655 474 0.82 0.68 0.52 0.05

GC-T2253 360 0.82 0.73 0.28

GC-C0648 909 0.81 0.60 0.66 0.62 0.68 0.56 0.02
GC-T0552 1695 0.81 0.52 0.43 0.45 0.64 0.48 0.42
GC-Z0210 858 0.81 0.60 0.66 0.70 0.64 0.36

c) High global and regional GC and/or AT rich contents usually result in high mutation
rates by PCR and increase the difficulty in the sequencing validation of full length ORF
clones

d) Primers designed for cloning full length ORFs are of fewer choices and not primer-
optimized for PCR reaction.

e) The fidelity of PCR product is significantly lower using commonly available commercial
PCR reaction systems compared with those generated using GeneCopoeia’s patented high
fidelity and high yield PCR system.

f) With regular commercial PCR reaction components, it has been reported that PCR failure

rate could be up to 25%.

9)

Hard to keep up with sequence version revised in public database such as NCBI




6. Service for whole ORF sequencing validation and mutation correction

For a minimal fee to cover reagents, GeneCopoeia offers to sequence and validate the entire
length of ORF, and/or correct/change any variations/mutations observed ORF sequence to
versions of customer’s choosing.

APPENDIX I. ORFExpress™-Shuttle Clones and Gateway® Technology

The Gateway® Cloning Technology is based on the site-specific recombination reaction of
phage lambda, an efficient biochemical process that conserves genetic information. The transfer
of an ORF from ORFExpress™-Shuttle Clones to the Destination Vector is a one step simple
and rapid operation (60 minutes at room temperature), which saves a significant amount of time
and effort from the tedious, multiple step, sub-cloning process involving enzyme digestions,
ligations, gel electrophoresis and purification (see Figure 3). Furthermore, a family of
Destination Vectors that contain different promoters and fusion-tags that meet the distinct
requirements for production and purification of desired recombinant proteins in several
expression hosts is available directly from Invitrogen Corp. For more detailed information on the
Gateway® Cloning Technology, please visit Invitrogen Corporation's web site at
Www.invitrogen.com.

All ORFs in One Vector
One Clone for All Hosts

i —p —r wd
i u;r-"u-r

E ool Y e Womras o naeci
Expression Clones

Figure 3. ORFExpress™-Shuttle Clones



APPENDIX I1. GeneCopoeia’s patented proprietary EnzyStart'™ amplification/cloning
system

1) The system incorporated a new high fidelity PCR composition that improves fidelity of
generating ORFs by 10 fold ( See the assay method in Yang, SW, (2002) Nucleic Acids
Research Vol. 30 No. 19 P4314-4320)

2) EnzyStart™s ultra-high sensitivity and specificity minimize the PCR cycles needed to clone
ORF fragments, thus, minimize the mutations caused by the amplification process (see
Figure 4 for the amplification result of our proprietary system compared to commonly used
ones from other commercial sources)

3) The system utilizes recombination cloning protocol that requires less molecules of ORFs than
traditional restriction and ligation method, thus further reduces the number of PCR cycles,
which in turn reduces PCR induced mutations

4) It has become known that errors introduced by PCR primers (0.5% error rate in synthesis by
generally accepted estimation) are very significant. EnzyStart™ system also incorporated a
patent pending method to reduce the mutation in primer regions of clones.

Comparison in the Sensitivity and Specificity of Amplification
between Conventional PCR and EnzyStart™ PCR

Convention Invention system
system (EnzyStart™)
DNA Pol Pfu  Taq Piu Taq
TBGRE
2.8 kb
P-dimer Primer

1 2 3 4 5 6 7 8 9 10

The ultra-high sensitivity and specificity shown in lane 7 to 10 with

ia’s EnzyStart™ compared to other commercial systems
significantly reduced the numbers of PCR cycles needed for cloning full
length QRFEs, which minimizes PCR induced mutations.

Figure 4. Comparison in the sensitivity and specificity of amplification between EnzyStart™ and
conventional PCR system



APPENDIX I11. Sequence analysis of artificial mutations vs genetic variations (splicings
and SNPs)

1) Sequence analysis shows that over 50% of GeneCopoeia’s full length ORF clones have no
discrepancies compared with original sequence records in sequence verified regions
2) Observed discrepancies or variations fall into the following categories:

a) About 50% are multiple silent variations, which are more likely to be attributed to SNP
variations than PCR mutations, see Case 1 in figure 5. Multiple silent variations (17 in
this clone) were often observed. Although no SNPs have been reported in these locations,
non-randomness of these 17 variations makes it very unlikely the result of random
mutations caused by PCR. Many of these variations are also seen in finished genome
sequence, which is not shown in this figure.

Pr g —— ccrangtogezcteste: 206 4—— (GB record
IIHHIHIIHH |H|HH|H|| || |||\||H Aniinie
atgtctggacgtgptasgeasggaggeasagetegegocasagegasatcecgetertet 50 40—  (SC ORF

207 cgcgotzeccttcagttocogetazggcagteoatcect eoanaggcaactac 266
T II PEEEERRETTE PO PEEEEEeE 1 IIH H [ I
61 cgegotggtotecagttoccggteggecgagtfoaccgoct et cogtaaaggraactac 120

SO i |dentical peptide sequence:

121 geagagegeettegeecageegcgecggttacckggegecgetgttagagtacetgace 180

MSGRGEQGGEARAKAKSRSSRAGLQFPVGR

327 gocgagatectggagetggocggoancggEot cEcgacaacangangactogeateate 386 MSCRGKQECKARAKAK SRSSRAGLQFPVCE
AR
181 geceagatectegazct zeccagcanceceectcgceacaacangangactcecateate 240 VHRLLRKGNTAERVGAGAPVYLAAVLEYLT
VHRLLEKGNYAERVGAGAPVYLAAVLEYLT
38T cogogooacctgoagotggooat copoascgacgagaget Caa0asaCt gotaggcegy 448
FELLEETEE T I\IHIHIHIIIIIIIIIHHIHIHIHIIIIIHH | AETLELAGNAARDNKE TRITPRHLQLATRN
241 cogogecacttgoagotagocat cogoaacgacgaggagot caacaaact got aggoogg 300 AETLELAGNAARDNEK TRITPRHLQLATRN
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301 gtgaceattgeteaggecgeogtocttoctaacatooaggoogteottotgootaagaag 360
TESHHEAKGE
TESHHEAKGK

07 accgagagtcaccaca ag 539
IIHHIHIIHH IHIHHIHIIIIII
361 accgagagtoaccacasggocaagggcaagtag 383

gcoaagggraagt

Case 1: multiple silent variations(17 in this clone). Although no SNPs have been
reported in these locations, non-randomness of these 17 variations makes it very
unlikely the result of random mutations caused by PCR. Also, many of these
variations are also seenin finished genome sequence which is not shown here wh

Figure 5. Example of silent variations

b) Vast majority of coding variations (amino acid changing, frame-shifting, etc.) can be
attributed to SNP variations, likely errors in original public sequence records, and
alternate splicing events seen in figure 6, and 7.



RGCGACTT TCAGCRCCGG GAGCGCGTCG CCATG
GECACCGACS LGCGACTT TCAGCACCGG GAGCGCGTCG CCRATG
A&

GECACCGACG {.JGCGACTT TCAGCACCGG GAGCGCGICG CCATG

GC-clone ATGGCGICTC GAGCAGGCCC GCGAGCHGCE GGCACCGACG dC]
genome ATGSCGTCTC GAGCAGGCCC GCGAGCHGC Cl
pubic ATGGCGICTC GAGCAGGCCC GCGASCY..

GC-clone CACTACCAGA TGAGTGTGAC CCTCRAGTAT GRARRTCRAGA AGUTGATCTA CGTACRTCTIG GICATATGGC TIGCTG
genome CACTACCAGR TGAGTGTGAC TCTCRAGTAT GARRTCRAGA AGUTGATCTA CGTACRTCTG GICATATGGC TIGCTG
pubic CACTACCAGA TGAGIGTGAC CCTCAAGTAT GRARATCRAGR AGCTGATCTZ CGTACATCTG GICATATGEC IGCTS

GC-clone CTGGTTGCTA AGATGAGCST GGGACACCIG AGGCTCTTST CACATGATCR GGTGGCCATG CCCTATCAGT GGGRAA
genome CTGETIGCTA AGATGAGCGT GGGACACCTG AGGCTCTTGT CACATGATCA GGTGGCCATG CCCTATCAGT GGGRA
pubic CTGGTTGCTA AGATGAGCGT GGGACACCIG AGGCTCTIGT CACATGATCA GGTGGCCATG CCCTATCAGT GGGRARA

GC-clone TACCCGTATT TGCTGAGCAT TTTGCCCICT CICTTGGGCC TICICTCCTT TCCCCGCRAC ARCATTAGCT ACCIG
genome TACCCGTATT TGCIGAGCAT TTTGCCCTCT CTICTIGEGCC TTCTCTCCIT TCCCCGCRAC ARCATTAGCT ACCTS
pubic TACCCGTATT TGCIGAGCAT TITGCCCTCT CICTTIGGGCC TICTCTCCTT TCCCCGCRAC RACATTAGCT ACCTG

GC-clone CTCTCCR TGATCRAGCAT

GTGC GGGACT(.FT TTICCATCGCT CCACTCATTT ATGGCAGCAT GGAGATGTIC CCTGC

genome GIGCTCTCCA TGATCRGCAT GGGACT].FT TTCCATCGCT CCACTCATTIT ATGGCAGCAT GGRAGAIGTIC CCIGC
pubic GTGCTCTICCA TGATCAGCAT GGGACT]TFT TTCCATCGCT CCACTCATTIT ATGGCAGCAT GGRAGAIGTIIC CCIGC
GC-clone TGCACAGCAG CT{.FACCGC CATGGCRAGG CCTACCGTTT CCICTTIGGT TITICIGCCG TITCCAT TGTAC
genome TGCACAGCAG CT{.FACCSC CATGGCRAGG CCTACCGTTT CCICTTIGGT TTTTCTGCCG TTTCCAT TGTAC
pubic TGCACAGCAG TTQIFACCGC CATGGCAAGE CCTACCGTIT CCICTTIGET ITTICTGLCG TTTCCAT IGTAC

GC-clone CTGGIGITIGE TGITGGCAGT GCAAGTGCAT GCCTGGCAGT TGTACTGCAG CAAGAAGCIC CTAGARCTCIT GGTIC
genome CTGEIGTIGG TGTIGGCAGT GCAAGTGCAT GCCTGGCAGT TGTACTACAG CRAGRAGCTC CTAGACTCIT GGITC
pubic CTGETGITGE TGTIGGCAGT GCARGTGCAT GCCTGGCAGT TGTACTACAG CAAGRAGCTC CTAGACTCTIT GGITC
GC-clone ACCAGCACAC RGGAGAAGAR GCATARATAG
genome ACCAGCACAC AGGAGRAGAR GCATARATGR
pubic ACCAGCACAC AGGAGRAGAR GUCATARRTGA

Variations due to likely errors in public domain sequence records. All six frame-shifting
variations (3 deletions and 3 additions) exist only in the public full length sequence record
not in GC clone, corresponding finished genome sequence and partial EST records

Figure 6. Example of frame-shifting changes due to errors, splicing variations and SNPs in
public sequences. GC clone sequence is consistent with genome sequence while
GenBank sequence contains frame-shifting variations and significant substitutions that
are not present in genome
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Genome ATGEGERRAC CGGCGRGEAR RGEATGOSAG TGGRRGCGCT TOCTGRAGAR TARCTGESTE TT T: GECATTACCA CREERETCTT
GEL ATGSGEARAC CGSCGAT GEATEOSAG TGEARGCGCT TOCTGAAGAR TAACTGESTE TT
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Genome GETTOSRGAR CACAGBCARCC TCTCRACTCT RGRGRARTTC TACTTTGCTT TTCCTGSRGA RATTCTRATS CEGATGCTER ARCTCRTCAT TTTGCCATTA ATTATATOCR

GEL GSTTCGAGAR CACAGCARCC TCICAACTCT AGRGARATIC TACTTTSCTI TTCCTGEAGA AATTCTAATS CSGATGCTGA AACTCATCAT TTTGOCATTA ATTATATOCR
50 GETTCGAGRR CACRECRACC TCTCRACTCT RGAGRAATTC TRCTTTGCTT TTCCTGERSR AATTCTAATG CESRTECTGA AACTCRTCAT TTTGOCATTA ATTATATCCR
GEZ GSTTOGAGAA CACAGCARCC TCICAACTCT AGAGARATIC TACTTTSCTI TTCCTGEAGA AATTCTAATG CSGATGCTGA AACTCATCAT TTTGOCATTA ATTATATOCAR
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Genome GUATGRTTAC AGETETTECT SCACTGEATT CCAROSTATC CEGARRRATT SGTCT T TA TTATTTCTET ACCACTCTCA TTECTETTAT TCTAGSTATT
GEL GCATGATTAC AGSTGITECT GCACTGGATT CCRRDSTATC CGGAARRATT GETCT T3 TTATTICTET TTECTETTAT TCTAEETATT
50 GCATGATTAC ASSTETTECT GCRCTGEATT CCARCGTATC CESRAAMATT GETCT T TA TTATTTCTET TTECTETTAT TCTREETATT
GEZ GCATGATTAC AGETGITECT GCACTGEATT CCARDSTATC CBGAARAATT GETCT CTEYECIETA TTATTTCTET TTECTETTAT TCTAEETATT
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Genome GTGCTESTSS TGAGCATCRR SCCTESTET TEEETEARAT TEC SECAGCACOD CTERRETCAG AT COCATETTAG ATCTCATCRG
GEL GTGCTEGTEG TGRSCRTCAR GOCTGETET TEEETEARAT TEC SECABCACCT CTGARETCAS GOCATSTIAG ATCTCATCAG
50 GTGCTESTES TGASCATCAR GOCTEETST TESETEARAT TEC GECABCACOD CTGRRGTCAG GOCATSTIAG ATCTCATCAG
GEZ GTGCTEGTEE TGASCRTCAR GOCTGETET TEEETEARAT TEC GECABCACOC CTERRETCAG AT GOCATETIAG ATCTCATCRG

>~ 550

Genome CCTSAEAATC TTETCCAGSC CTETITTCAG CAGTACARAR CTAAGCSTGR AGAASTGARS TCC T GARCATGACA GRAGAGTOCT
EBL CCTSREARTC TTETCCRGSC CTETTTTCRG CRETACARAR CTARGOSTGR RGAAGTEARG TCC T GARCATGACR GRRERGTOCT
(=4 CCTSAGAATC TTETCCAGSC CTETTTTCAG CAGTACARAA CTARGOSTGR AGAASTEARS TCC T GARCATGACA GRAGAGTOCT

GEZ CCISREAATC TTETCCRGEC CTETTTICRG CRETACARAR CTARGOGTGR AGAAGTGARC SLCRGTE ATCC T GARCATGACR GRRERGTOCT
660

Genome T ‘T GCAATTTOCA TAC AARATTETTE TETATIC ASAT TCCTSE GCTTGATIET CTITTGCCTT
EBL Lo ‘T GCRATTTOCR TAC RARATTETTE GCATETATTC AGAT TCCTSE SCTTEATTIET CTTTTECCTT
S TG T GCAATTTOCA TAC ARAATTETTE TETATTC ASAT TCCTSE BCTTEATTET CTITTECCTT
GEZ L ‘T GCRATTTOCR TAC RARATTETTE GOATETATTC AGAT TOCTSE SCTTEATTET CTITTECCTT

710
\C TTSTCATTGE RARRATESGR GRARMGGGAC RRATTCTGET GEATTTCITC RATECTITGR GTGATGECRAC CATGARARTC GTTCAGATCR TCRTGTSTTA
20 TTSTCATTGE AARRATESCA GRAMAGGEAC RRATTCTEST GEATTTCITC AATGCTITGA GTGRTECAAC CATGARARTC GTTCAGATCA TCATGTETTA
3T TTSTCATTGE AAARATESGA GRAMAMGGGAC RRATTCTGET GEATTTCITC AATECTITGR GTGATECAAC CATGARARTC GTTCAGATCR TCATETSTTA
\C TTSTCRTTEE RARRATESGR GRARRGGGRC RRATTCTEST GEATTTCITC RATGCTITGA GTERTECRAC CATGARRATC GTTCRGATCA TCATETSTTA
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Figure 7. Example of amino acid substitution variations due to likely SNPs. Almost all
substitutions can be seen in at lease two or more sequences of different origins: two
forms of publicly submitted mRNAs, one genome sequence and GeneCopoeia clone.



c) Inrare cases (such as number 7 variation in figure 7), variations were only observed in
GC clones but not in public domain sequences, which could be PCR induced mutations
and/or new SNPs.



