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Before opening this package, please read the Limited Use License statement below:

Important Limited Use License information for pCpGfree-vitroBLacZ

The purchase of the pCpGfree-vitroBLacZ vector conveys to the buyer the non-transferable right to
use the purchased amount of the product and components of the product in research conducted by the
buyer (whether the buyer is an academic or for-profit entity). The buyer cannot sell or otherwise transfer (a)
this product (b) its components or (c) materials made using this product or its components to a third party
or otherwise use this product or its components or materials made using this product or its components
for Commercial Purposes.

The buyer may transfer information or materials made through the use of this product to a scientific
collaborator, provided that such transfer is not for any Commercial Purpose, and that such collaborator
agrees in writing (a) not to transfer such materials to any third party, and (b) to use such transferred
materials and/or information solely for research and not for Commercial Purposes.

Commercial Purposes means any activity by a party for consideration and may include, but is not limited
to: (1) use of the product or its components in manufacturing; (2) use of the product or its components to
provide a service, information, or data; (3) use of the product or its components for therapeutic, diagnostic,
or prophylactic purposes; or (4) resale of the product or its components, whether or not such product or its
components are resold for use in research.

If the purchaser is unwilling to accept the limitations of this limited use statement, InvivoGen is willing to
accept return of the product with a full refund. The product must be returned in resaleable condition. For
information on purchasing a license to this product for purposes other than research, contact InvivoGen,
10515 Vista Sorrento Parkway, San Diego, CA 92121 USA. Tel: 858-457-5873 Fax: 858-457-5843.
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PRODUCT INFORMATION

Contents:

o 20 g of pCpGfree-vitroBLacZ plasmid provided as lyophilized DNA
e [£.coliGT115 strain provided lyophilized on a paper disk

e 2x 1 mlblasticidin at 10 mg/ml

Storage and stability:

o Product is shipped at room temperature.

« Upon receipt, store lyophilized DNA at -20°C.
o Resuspended DNA should be stored at -20°C.
o Store blasticidin at 4°C or -20°C. *

“The expiry date is specified on the product label.

Quality control:

o Plasmid construct has been confirmed by restriction analysis and
sequencing.

o Plasmid DNA was purified by ion exchange chromatography and
lyophilized.

GENERAL PRODUCT USE

pCpGfree-vitro plasmids represent innovative tools to study the effects of
CpG dinucleotides in numerous applications. DNA vaccination exploits the
immunostimulatory character of certain CpG motifs to prime and boost
the immune response. However, these immunostimulatory CpG motifs are
antagonized by CpG dinucleotides in certain distinct base contexts, termed
neutralizing CpG motifs. Both types of CpG motifs are usually present in
plasmidic DNAs, and therefore may lead to an unfavorable immune
response. pCpGfree-vitro is the ideal tool to overcome this problem, and
may be used to study the effects of these two types of CpG motifs by
adding them in different configurations to the pCpGvitro backbone.

CpG dinucleotides are key elements in a number of cellular functions
associated withchromatin. Several large multisubunit complexes, consisting
of methyl-CpG binding (MBD) proteins and histone deacetylases, have
been implicated in the regulation of chromatin dynamics. These complexes
arerecruitedto methylated CpG dinucleotides by DNA methyl transferases
(DNMTs) and induce chromatin remodelling. However the specific roles
of these complexes are still to be explored. Due to the absence of CpG
dinucleotides within its backbone, pCpGfree-vitro is not the target of
DNMTs and thus MBD proteins. Therefore, it provides a useful model
to study the other proteins involved in these complexes, in particular the
histone deacetylases. It can also be used to analyze the effects of CpG
methylation on the regulation and duration of gene expression.

PLASMID FEATURES

pCpGfree-vitro is a family of expression vectors devoid of CpG
dinucleotides that are selectable in mammalian cells. All the elements
required for replication and selection of the plasmids in bacteria, and gene
expression in mammalian cells have been modified to remove all CpG
dinucleotides.

o Composite CpG-free promoter combining the mouse CMV enhancer,
the human elongation factor 1a core promoter and 5'UTR containing
a synthetic intron (I 126). This composite promoter vyields high and
ubiquitous expression of the LacZ gene.

e LacZ encodes [3-galactosidase an enzyme that catalyzes the hydrolysis
of X-Gal, producing a blue precipitate that can be easily visualized under
a microscope. This CpG-free allele of the lacZ reporter gene can be easily
subcloned and replaced by a gene of interest.

e CpG-free polyadenylation signals (pAn): The polyadenylation signals
utilized are CpG-free versions of the SV40 late and human (-globin
polyadenylation signals. These polyA enable efficient cleavage and
polyadenylation reactions resulting in high levels of steady-state mRNA.

e CpG-free matrix attached regions (MARs) are AT-rich sequences that
are able to form barriers between independent expression cassettes .

e CpG-free Blasticidin resistance gene (bsr-ACpG): The CpG-free
blasticidin resistance gene is active both in E. coli and mammalian cells.

o CpG-free SV40 promoter works in tandem with a bacterial promoter
located within a synthetic intron (I-EC2K). This composite promoter drives the
expression of the resistance gene in both mammalian cells and E. coli.

e CpG-free E. coli R6K gamma origin of replication: This origin is
activated by the R6K specific initiator protein 1, encoded by the pir gene.
Expression of the pir gene is necessary for the replication and amplification
of pCpGvitro plasmids. E. coli GT115 strain expresses a pir mutant gene
that allows higher plasmid copy number.

1. Wu F. et al. 1995. A DNA segment conferring stable maintenance on R6K
gamma-origin core replicons. J Bacteriol. 177(22):6338-45. 2. Bode J. et al.,
1996. Scaffold/matrix-attached regions: topological switches with multiple
regulatory functions. Crit Rev Eukaryot Gene Expr. 6(2-3):115-38.

METHODS

Plasmid resuspension

Quickly spin the tube containing the lyophilized plasmid to pellet the DNA.
To obtain a plasmid solution at 1 pg/ul, resuspend the DNA in 20 pl of
sterile HyO. Store resuspended plasmid at -20°C.

Reconstitution of E. coli GT115 strain under sterile conditions

1. Reconstitute E. coli GT115 by adding 1 ml of LB medium in the tube
containing the paper disk. Let sit for 15 minutes. Mix gently by inverting
the tube several times. Let sit 5 more minutes.

2. Streak bacteria taken from this suspension on a LB agar plate.

3. Place the plate in an incubator at 37°C overnight.

4. Isolate a single colony and grow the bacteria in E. coli growth medium.
5. Prepare competent cells utilizing your preferred protocol.

Plasmid amplification and cloning:
Plasmid amplification and cloning can be performed in competent E. coli GT115.

Blasticidin usage
Blasticidin should be used at 25-100 pg/ml in bacteria and 1-30 pg/ml in
mammalian cells. Blasticidin is supplied at 10 mg/ml in HEPES buffer.

RELATED PRODUCTS

Product Description Cat. Code
ChemiComp GT115 cells Competent E. coli cells gt115-11

Blasticidin Selection antibiotic ant-bl-05

TECHNICAL SUPPORT
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Pacl (5)
1 TTAATTAAAATTATCTCTAAGGCATGTGAACTGGCTGTCTTGGTTTTCATCTGTACTTCATCTGCTACCTCTGTGACCTGAAACATATTTATAATTCCAT

101 TAAGCTGTGCATATGATAGATTTATCATATGTATTTTCCTTAAAGGATTTTTGTAAGAACTAATTGAATTGATACCTGTAAAGTCTTTATCACACTACCC

201 AATAAATAATAAATCTCTTTGTTCAGCTCTCTGTTTCTATAAATATGTACAAGTTTTATTGTTTTTAGTGGTAGTGATTTTATTCTCTTTCTATATATAT

301 ACACACACATGTGTGCATTCATAAATATATACAATTTTTATGAATAAAAAATTATTAGCAATCAATATTGAAAACCACTGATTTTTGTTTATGTGAGCAA

Sdal (426)
EcoRI (416)
4Q1 ACAGCAGATTAAAAGGAATTCCTGCAG

R
501
Bst11071 (643)
601
701
Spel (851)
801 ACTAGTGGAGAAGAGCATGCTTGAGGGCTGAGTGCCCCTCAGTGGGCAGA

901 GAGCACATGGCCCACAGTCCCTGAGAAGTTGGGGGGAGGGGTGGGCAATTGAACTGGTGCCTAGAGAAGGTGGGGCTTGGGTAAACTGGGAAAGTGATGT

HindIII (1075)
1001 GGTGTACTGGCTCCACCTTTTTCCCCAGGGTGGGGGAGAACCATATATAAGTGCAGTAGTCTCTGTGAACATTCAAGCTTCTGCCTTCTCCCTCCTGTGA

1101 GTTTGgtaagtcactgactgtctatgcctgggaaagggtgggcaggagatggggcagtgcaggaaaagtggcactatgaacccTGCAGCCCTAGAcaatt

Ncol (1255)
1201 gtactaaccttcttctctttcctctcctgacagGTTGGTGTACAGTAGCTTCCACCATGGACCCTGTTGTGCTGCAAAGGAGAGACTGGGAGAACCCTGG
1FMetAspProVal Val LeuGl nArgArgAspT rpGl uAsnP roGl
1301 AGTGACCCAGCTCAACAGACTGGCTGCCCACCCTCCCTTTGCCTCTTGGAGGAACTCTGAGGAAGCCAGGACAGACAGGCCCAGCCAGCAGCTCAGGTCT
15k yVal Thr Gl nLeuAsnArgLeuAl aAl aHi sProProPheAl aSer TrpArgAsnSer Gl uGl uAl aArgThrAspArgProSer Gl nGl nLeuArgSer
1401 CTCAATGGAGAGTGGAGGTTTGCCTGGTTCCCTGCCCCTGAAGCTGTGCCTGAGTCTTGGCTGGAGTGTGACCTCCCAGAGGCTGACACTGTTGTGGTGC
49F LeuAsnGl yGluTrpArgPheAl aTrpPheProAl aProGluAlaValProGluSer TrpLeuGluCysAspLeuProGluAl aAspThrVal Val ValP
1501 CCAGCAACTGGCAGATGCATGGCTATGATGCCCCCATCTACACCAATGTCACCTACCCCATCACTGTGAACCCCCCTTTTGTGCCCACTGAGAACCCCAC
82F roSerAsnTrpGlnMetHisGlyTyrAspAlaProl leTyrThrAsnVal Thr TyrProl | eThr ValAsnProProPheValProThr GluAsnProTh
1601 TGGCTGCTACAGCCTGACCTTCAATGTTGATGAGAGCTGGCTGCAAGAAGGCCAGACCAGGATCATCTTTGATGGAGTCAACTCTGCCTTCCACCTCTGG
115k r Gl yCysTyrSer LeuThr PheAsnValAspGluSer TrpLeuGlI nGl uGlyGI nThrArgl l el | ePheAspGl yValAsnSer Al aPheHisLeuTrp
1701 TGCAATGGCAGGTGGGTTGGCTATGGCCAAGACAGCAGGCTGCCCTCTGAGTTTGACCTCTCTGCCTTCCTCAGAGCTGGAGAGAACAGGCTGGCTGTCA
149k CysAsnGlyArgTrpVal Gl yTyrGl yGl nAspSerArgLeuProSer Gl uPheAspLeuSer Al aPheLeuArgAl aGl yGl uAsnArgLeuAl aValM
1801 TGGTGCTCAGGTGGTCTGATGGCAGCTACCTGGAAGACCAAGACATGTGGAGGATGTCTGGCATCTTCAGGGATGTGAGCCTGCTGCACAAGCCCACCAC
182k etValLeuArgTrpSerAspGlySer TyrLeuGl uAspGl nAspMetTrpArgMetSer Glyl | ePheArgAspVal Ser LeuLeuHisLysProThr Th
1901 CCAGATTTCTGACTTCCATGTTGCCACCAGGTTCAATGATGACTTCAGCAGAGCTGTGCTGGAGGCTGAGGTGCAGATGTGTGGAGAACTCAGAGACTAC
215k rGInlleSerAspPheHisValAl aThr ArgPheAsnAspAspPheSer ArgAl aVal LeuGl uAl aGluVal Gl nMetCysGlyGl uLeuArgAspTyr
Tth111I (2103)
2001 CTGAGAGTCACAGTGAGCCTCTGGCAAGGTGAGACCCAGGTGGCCTCTGGCACAGCCCCCTTTGGAGGAGAGATCATTGATGAGAGAGGAGGCTATGCTG
249F LeuArgVal ThrVal Ser LeuTrpGl nGl yGluThr Gl nValAl aSer Gl yThr Al aProPheGlyGlyGlul I el | eAspGl uArgGl yGlyTyrAl aA
2101 ACAGAGTCACCCTGAGGCTCAATGTGGAGAACCCCAAGCTGTGGTCTGCTGAGATCCCCAACCTCTACAGGGCTGTTGTGGAGCTGCACACTGCTGATGG
282F spArgVal Thr LeuArgLeuAsnVal Gl uAsnProLysLeuTrpSerAlaGlul | eProAsnLeuTyrArgAlaVal Val Gl uLeuHi sThr Al aAspGl
2201 CACCCTGATTGAAGCTGAAGCCTGTGATGTTGGATTCAGAGAAGTCAGGATTGAGAATGGCCTGCTGCTGCTCAATGGCAAGCCTCTGCTCATCAGGGGA
315k yThrLeul | eGluAl aGl uAl aCysAspVal Gl yPheArgGluValArgl | eGl uAsnGlyLeuLeuLeulLeuAsnGlyLysProLeulLeul | eArgGly
EcoRV (2366)

2301 GTCAACAGGCATGAGCACCACCCTCTGCATGGACAAGTGATGGATGAACAGACAATGGTGCAAGATATCCTGCTAATGAAGCAGAACAACTTCAATGCTG
349F ValAsnArgHi sGl uHisHisProLeuHisGlyGl nValMetAspGluGl nThr MetVal Gl nAspl | eLeuLeuMe tLysGl nAsnAsnPheAsnAl aV
2401 TCAGGTGCTCTCACTACCCCAACCACCCTCTCTGGTACACCCTGTGTGACAGGTATGGCCTGTATGTTGTTGATGAAGCCAACATTGAGACACATGGCAT
382F alArgCysSerHisTyrProAsnHisProLeuTrpTyrThrLeuCysAspArgTyrGlyLeuTyrVal ValAspGluAlaAsnl|eGluThrHisGlyMe
2501 GGTGCCCATGAACAGGCTCACAGATGACCCCAGGTGGCTGCCTGCCATGTCTGAGAGAGTGACCAGGATGGTGCAGAGAGACAGGAACCACCCCTCTGTG
415F tVal ProMetAsnArgLeuThrAspAspProArgTrpLeuP roAl aMetSer Gl uArgVal ThrArgMetVal Gl nArgAspArgAsnHisProSer Va
2601 ATCATCTGGTCTCTGGGCAATGAGTCTGGACATGGAGCCAACCATGATGCTCTCTACAGGTGGATCAAGTCTGTTGACCCCAGCAGACCTGTGCAGTATG
449F | lelleTrpSerLeuGlyAsnGluSer Gl yHi sGl yAl aAsnHi sAspAl aLeuTyrArgTrplleLysSerValAspProSerArgProVal GInTyrG
2701 AAGGAGGTGGAGCAGACACCACAGCCACAGACATCATCTGCCCCATGTATGCCAGGGTTGATGAGGACCAGCCCTTCCCTGCTGTGCCCAAGTGGAGCAT
482F 1uGl yGlyGlyAl aAspThr Thr Al aThrAspl lel leCysProMetTyrAl aArgVal AspGl uAspGl nProPheProAlaValProLysTrpSer ||

Scal (2895)
2801 CAAGAAGTGGCTCTCTCTGCCTGGAGAGACCAGACCTCTGATCCTGTGTGAATATGCACATGCAATGGGCAACTCTCTGGGAGGCTTTGCCAAGTACTGG
515F eLysLysTrpLeuSerLeuProGlyGluThrArgProLeul | eLeuCysGluTyrAl aHisAl aMetGl yAsnSerLeuGlyGlyPheAlaLysTyrTrp
2901 CAAGCCTTCAGACAGTACCCCAGGCTGCAAGGAGGATTTGTGTGGGACTGGGTGGACCAATCTCTCATCAAGTATGATGAGAATGGCAACCCCTGGTCTG
549F Gl nAl aPheArgGInTyrProArgLeuGl nGlyGl yPheVal TrpAspTrpValAspGlnSerLeul | eLysTyrAspGl uAsnGlyAsnProTrpSerA
3001 CCTATGGAGGAGACTTTGGTGACACCCCCAATGACAGGCAGTTCTGCATGAATGGCCTGGTCTTTGCAGACAGGACCCCTCACCCTGCCCTCACAGAGGC
582F 1aTyrGlyGl yAspPheGl yAspThr ProAsnAspArgGl nPheCysMe tAsnGlyLeuVal PheAl aAspArgThr P roHisProAlaLeuThr Gl uAl
3101 CAAGCACCAGCAACAGTTCTTCCAGTTCAGGCTGTCTGGACAGACCATTGAGGTGACATCTGAGTACCTCTTCAGGCACTCTGACAATGAGCTCCTGCAC
615F alLysHisGInGlnGlnPhePheGl nPheArgLeuSer Gl yGInThr | I eGluVal Thr Ser GluTyrLeuPheArgHi sSerAspAsnGluLeuleuHis
3201 TGGATGGTGGCCCTGGATGGCAAGCCTCTGGCTTCTGGTGAGGTGCCTCTGGATGTGGCCCCTCAAGGAAAGCAGCTGATTGAACTGCCTGAGCTGCCTC
649F TrpMetValAl aLeuAspGlyLysProLeuAl aSerGlyGluValProLeuAspValAlaProGlnGlyLysGlnLeul | eGluLeuProGluLeuProG
3301 AGCCAGAGTCTGCTGGACAACTGTGGCTAACAGTGAGGGTGGTTCAGCCCAATGCAACAGCTTGGTCTGAGGCAGGCCACATCTCTGCATGGCAGCAGTG
682F InProGluSerAlaGlyGlnLeuTrpLeuThrValArgValVal Gl nProAsnAlaThrAlaTrpSer Gl uAlaGlyHislleSerAlaTrpGlnGInTr
3401 GAGGCTGGCTGAGAACCTCTCTGTGACCCTGCCTGCTGCCTCTCATGCCATCCCTCACCTGACAACATCTGAAATGGACTTCTGCATTGAGCTGGGCAAC
715F pArgLeuAl aGluAsnLeuSer Val Thr LeuP roAl aAl aSer HisAlal | eProHisLeuThr Thr Ser Gl uMe tAspPheCys| | eGl uLeuGl yAsn
3501 AAGAGATGGCAGTTCAACAGGCAGTCTGGCTTCCTGTCTCAGATGTGGATTGGAGACAAGAAGCAGCTCCTCACCCCTCTCAGGGACCAATTCACCAGGG
749F LysArgTrpGl nPheAsnArgGlnSer Gl yPhelLeuSer GInMetTrpl | eGl yAspLysLysGlnLeuLeuThrProLeuArgAspGl nPheThrArgA
3601 CTCCTCTGGACAATGACATTGGAGTGTCTGAGGCCACCAGGATTGACCCAAATGCTTGGGTGGAGAGGTGGAAGGCTGCTGGACACTACCAGGCTGAGGC
782F laProLeuAspAsnAspl | eGlyVal SerGluAlaThrArgl | eAspProAsnAlaTrpVal GluArgTrpLysAl aAl aGl yHi sTyrGl nAl aGl uAl
ApaLI (3713)
3701 TGCCCTGCTCCAGTGCACAGCAGACACCCTGGCTGATGCTGTTCTGATCACCACAGCCCATGCTTGGCAGCACCAAGGCAAGACCCTGTTCATCAGCAGA
815F aAlalLeulLeuGlnCysThrAl aAspThr LeuAl aAspAl aValLeul | eThr Thr Al aHi sAl aTrpGl nHisGInGlyLysThrLeuPhel leSerArg




3801 AAGACCTACAGGATTGATGGCTCTGGACAGATGGCAATCACAGTGGATGTGGAGGTTGCCTCTGACACACCTCACCCTGCAAGGATTGGCCTGAACTGTC
849F LysThr TyrArgl | eAspGlySer Gl yGInMetAlal | eThrValAspVal GluValAl aSerAspThrProHisProAl aArgl | eGl yLeuAsnCysG
3901 AACTGGCACAGGTGGCTGAGAGGGTGAACTGGCTGGGCTTAGGCCCTCAGGAGAACTACCCTGACAGGCTGACAGCTGCCTGCTTTGACAGGTGGGACCT
882F InLeuAlaGlnValAlaGluArgValAsnTrpLeuGlyLeuGlyProGlnGluAsnTyrProAspArglLeuThrAl aAl aCysPheAspArgTrpAsplLe
4001 GCCTCTGTCTGACATGTACACCCCTTATGTGTTCCCTTCTGAGAATGGCCTGAGGTGTGGCACCAGGGAGCTGAACTATGGTCCTCACCAGTGGAGGGGA
915k uProLeuSerAspMetTyrThrProTyrVal PheProSer Gl uAsnGlyLeuArgCysGlyThrArgGluLeuAsnTyrGlyProHisGInTrpArgGly
4101 GACTTCCAGTTCAACATCTCCAGGTACTCTCAGCAACAGCTCATGGAAACCTCTCACAGGCACCTGCTCCATGCAGAGGAGGGAACCTGGCTGAACATTG
949F AspPheGlnPheAsnl | eSerArgTyrSer GI nGl nGl nLeuMe tGl uThr Ser Hi sArgHi sLeuLeuHi sAl aGluGl uGl yThr TrpLeuAsn| | eA
Acc651 (4279)
4201 ATGGCTTCCACATGGGCATTGGAGGAGATGACTCTTGGTCTCCTTCTGTGTCTGCTGAGTTCCAGTTATCTGCTGGCAGGTACCACTATCAGCTGGTGTG
982F spGlyPheHisMetGlyl |l eGlyGlyAspAspSer TrpSerProSer Val Ser Al aGl uPheGl nLeuSer Al aGl yArgTyrHisTyrGlnLeuVal Tr
Nhel (4320)
4301 GTGCCAGAAGTAAACCTGAGCTAGCTGGCCAGACATGATAAGATACATTGATGAGTTTGGACAAACCACAACTAGAATGCAGTGAAAAAAATGCTTTATT
1015F pCysGlnLyseee
4401 TGTGAAATTTGTGATGCTATTGCTTTATTTGTAACCATTATAAGCTGCAATAAACAAGTTAACAACAACAATTGCATTCATTTTATGTTTCAGGTTCAGG

4501 GGGAGGTGTGGGAGGTTTTTTAAAGCAAGTAAAACCTCTACAAATGTGGTATGGAATTGGAGCCCCACTGTGTTCATCTTACAGATGGAAATACTGACAT

4601 TCAGAGGAGTTAGTTAACTTGCCTAGGTGATTCAGCTAATAAGTGCAAGAAAGATTTCAATCCAAGGTGATTTGATTCTGAAGCCTGTGCTAATCACATT

4701 ACACCAAGCTACAACTTCATTTATAAATAATAAGTCAGCTTTCAAGGGCCTTTCAGGTGTCCTGCACTTCTACAAGCTGTGCCATTTAGTGAACACAAAA

4801 TGAGCCTTCTGATGAAGTAGTCTTTTCATTATTTCAGATATTAGAACACTAAAATTCTTAGCTGCCAGCTGATTGAAGGCTGGGACAAAATTCAAACATG

EcoRV (5002)
4901 CATCTACAACAATATATATCTCAATGTTAGTCTCCAAATTCTATTGACTTCAACTCAAGAGAATATAAAGAGCTAGTCTTTATACACTCTTTAAGGTATG

5001 ATATCATCTGGAAAGTAACAAAATTGATGCAAATTTGAATGAACTTTATCATGGTGTATTTACACAATGTGTTTCTTCTCCCTGCAATGTATTTCTTTCT

5101 CTAATTCCTTCCATTTGATCTTTCATACACAATCTGGTTCTGATGTATGTTTTTTGGATGCACTTTTCAACTCCAAAAGACAGAGCTAGTTACTTTCTTC

5201 CTGGTGCTCCAAGCACTGTATTTGTATCTGTATTCAAGCCCTTTGCAATATTGTACTGGATCATTATTTCACCTCTAGGATGGCTTCCCCAGGCAACTTG

5301 TGTTCACCCAGAGACTACATTTTGTATCTTGTTGACCTTTGAACTTCCACCAGTGTCTAAAAATAATATGTATGCAAAATTACTTGCTATGAGAATGTAT

5401 AATTAAACAATATAAAAAGGAGAAGCAAGGAGAGAAACACAGGTGTGTATTTGTGTTTGTGTGCTTAAAAGGCAGTGTGGAAAAGGAAGAAATGCCATTT

5501 ATAGTGAGGAGACAAAGTTATATTACCTCTTATCTGGCTTTTAAGGAGATTTTGCTGAGCTAAAAATCCTATATTCATAGAAAAGCCTTACCTGAGTTGC

5601 CAATACCTCAATTCTAAAATACAGCATAGCAAAACTTTAACCTCCAAATCAAGCCTCTACTTGAATCCTTTTCTGAGGGATGAATAAGGCATAGGCATCA
_— -l

5701 GGGGCTGTTGCCAATGTGCATTAGCTGTTTGCAGCCTCACCTTCTTTCATGGAGTTTAAGATATAGTGTATTTTCCCAAGGTTTGAACTAGCTCTTCATT

Swal (5865)
5801 TCTTTATGTTTTAAATGCACTGACCTCCCACATTCCCTTTTTAGTAAAATATTCAGAAATAATTTAAATACATCATTGCAATGAAAATAAATGTTTTTTA

5901 TTAGGCAGAATCCAGATGCTCAAGGCCCTTCATAATATCCCCCAGTTTAGTAGTTGGACTTAGGGAACAAAGGAACCTTTAATAGAAATTGGACAGCAAG

6001 AAAGCTCTAGCTTTAGTTTCTGGTGTATTTCAGTGGAATCAGCTCCTCAATGGTTGTCTTGACCAGCTTGCCATTCATCTCAATCAGAACAAAGCAATCA
1404AsnArgThr TyrLysLeuProl leLeuGluGlul | eThr ThrLysVal LeuLysGl yAsnMetGlul | eLeuVal PheCysAspP
6101 GGGGCATAGTCTGAGATGAGCTCCCTGCACATGCCACAGGGGGACACCACTCTGATGGACCTGTCCACCTCATCACTGTAGGGGTGCCTCACAGCCACAA
1114roAlaTyrAspSer|lelLeuGluArgCysMetGlyCysProSerValValArgl|leSerArgAspVal Gl uAspSer TyrProHisArgVvalAlaVvall |
6201 TGGTGTCAAAGTCCTTCTGCCCATTGGAGACTGCAGACCCAATGGCAATGGCCTCTGCACACACAGTGACCCTGCCAATGTAGGCTTCAATGTGGACAGC
784 eThrAspPheAspLysGInGlyAsnSerValAlaSerGlylleAlalleAlaGluAlaCysVal ThrValArgGlylleTyrAlaGlulleHisValAla
6301 AGAGATGATTTCTCCTGTCTTGGTCCTGATGGCAGCACCAACATGGTGCTTGTTGTCCTCATAGAGCATGGTGATTTTCTCAGTGGCAACTTCCACCAGC
454 Ser | lelleGluGlyThrLysThrArglleAlaAlaGlyValHisHisLysAsnAspGluTyrLeuMetThr I leLysGluThrAlaValGluValLeuG
BspHI (6432)
6401 TCAAGGTCCTGCTGAGAGATGTTGAAGGTCTTCATGATGGCTCCTCctgtcaggagaggaaagagaagaaggttagtacaattgCTATAGTGAGTTGTAT
114 luLeuAspGI nGInSer | | eAsnPheThrLysMet -
Asel (6517)
6501 TATACTATGCTTATGATTAATTGTCAAACTAGGGCTGCAgggttcatagtgccacttttcctgecactgeccccatctectgeccaccctttcccaggeata

HindlIII (6643) Stul (6664)
6601 gacagtcagtgacttacCAAACTCACAGGAGGGAGAAGGCAGAAGCTTTTTGCAAAAGCCTAGGCCTCCAAAAAAGCCTCCTCACTACTTCTGGAATAGC

Sfil  (6705)
6701 TCAGAGGCCcAGGGGGCCTgGGCCTCTGCATAAATAAAAAAAATTAGTCAGCCTGGGGCctggggtgggggcaggggtggggggccaactgggCAGGGGTG

Spel (6808)
6801 GGGGGCCACTAGTGGGACTATGGTTGCTGACTAATTGAGATGCATGCTTTGCATACTTCTGCCTGCTGGGGAGCCTGGGGACTTTCCACACCTGGTTGCT

6901 GACTAATTGAGATGCATGCTTTGCATACTTCTGCCTGCTGGGGAGCCTGGGGACTTTCCACACCCTAACTGACACACATTCCACAGCTGGTTCTTTCAGC

EcoRI (7055)
Acc651 (7008) Sdal (7053)
7001 CTCAGAAGGTACCTAACCAAGTTCCTCTTTCAGAGGTTATTTCAGGCCCTGCAGGAATTCAGTCAATATGTTCACCCCAAAAAAGCTGTTTGTTAACTTG

7101 TCAACCTCATTCTAAAATGTATATAGAAGCCCAAAAGACAATAACAAAAATATTCTTGTAGAACAAAATGGGAAAGAATGTTCCACTAAATATCAAGATT

7201 TAGAGCAAAGCATGAGATGTGTGGGGATAGACAGTGAGGCTGATAAAATAGAGTAGAGCTCAGAAACAGACCCATTGATATATGTAAGTGACCTATGAAA

7301 AAAATATGGCATTTTACAATGGGAAAATGATGATCTTTTTCTTTTTTAGAAAAACAGGGAAATATATTTATATGTAAAAAATAAAAGGGAACCCATATGT




7401

7501

7601

7701

7801

7901

8001

8101

CATACCATACACACAAAAAAATTCCAGTGAATTATAAGTCTAAATGGAGAAGGCAAAACTTTAAATCTTTTAGAAAATAATATAGAAGCATGCCATCAAG

ACTTCAGTGTAGAGAAAAATTTCTTATGACTCAAAGTCCTAACCACAAAGAAAAGATTGTTAATTAGATTGCATGAATATTAAGACTTATTTTTAAAATT

AAAAAACCATTAAGAAAAGTCAGGCCATAGAATGACAGAAAATATTTGCAACACCCCAGTAAAGAGAATTGTAATATGCAGATTATAAAAAGAAGTCTTA

CAAATCAGTAAAAAATAAAACTAGACAAAAATTTGAACAGATGAAAGAGAAACTCTAAATAATCATTACACATGAGAAACTCAATCTCAGAAATCAGAGA

Pacl (7865)
ACTATCATTGCATATACACTAAATTAGAGAAATATTAAAAGGCTAAGTAACATCTGTGGCTTAATTAAGTTATCCTAGGAAACCTTAAAACCTTTAAAAG

Asel (7968)
CCTTATATATTCTTTTTTTTCTTATAAAACTTAAAACCTTAGAGGCTATTTAAGTTGCTGATTTATATTAATTTTATTGTTCAAACATGAGAGCTTAGTA

CATGAAACATGAGAGCTTAGTACATTAGCCATGAGAGCTTAGTACATTAGCCATGAGGGTTTAGTTCATTAAACATGAGAGCTTAGTACATTAAACATGA

GAGCTTAGTACATACTATCAACAGGTTGAACTGCTGATT

-
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