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PRODUCT INFORMATION
Content:
pWHERE is provided as 20 µg of lyophilized DNA.
Storage and Stability:
- Product is shipped at room temperature.
- Lyophilized DNA is stable for 12 months when stored at -20˚C 
- Resuspended DNA is stable for 12 months when stored at -20˚C. Avoid repeated
freeze-thaw cycles
Quality control:
- Plasmid construct has been confirmed by restriction analysis and sequencing.
- Plasmid DNA was purified by ion exchange chromatography and lyophilized.

GENERAL PRODUCT USE
The pWHERE plasmid was designed for studies of temporal expression and
tissue distribution of your promoter of interest, cloned within an insulated
LacZ cassette, in transgenic mice and rats. 

A multiple cloning site (MCS) has been added upstream of the LacZ gene for
convenient cloning of your promoter of interest. The MCS contains several
restriction sites that are compatible with many other enzymes, thus facilitating
cloning. Furthermore, the E. coli region is flanked on either side by the well
cutting 8 bp-recognizing restriction enzyme Pac I that enables linearization
and easy excision of the E. coli region.

PLASMID FEATURES
• mH19 insulators on either side of the lacZ transcription unit. Both
insulators are expected to protect the integrated transcriptional LacZ unit
from negative as well as positive influences from neighboring sequences.
Insulator elements can be functionally identified by their ability to shield
promoters from regulators in a position-dependent manner or by their ability
to protect adjacent transgenes from position effects. The fragment of the
differential methylated region (DMD) located between the mouse Igf2 and
H19 acts as a powerful insulator1. 
The enhancer blocking activity of the DMD fragment is dependent upon four
responsive elements to the vertebrate enhancer-blocking protein CTCF2. Two
mouse DMD fragments have been introduced in opposite orientation in the
pWHERE plasmid to insulate your promoter of interest cloned upstream of the
new CpG-free LacZ gene from the 5’ and 3’ adjacent  regions at the integrated
site in transgenic mice.
• MCS: The multiple cloning site, located downstream of the mH19 insulator,
contains the following restriction sites:
Sda I, Avr II, Bam HI, Xho I, Sma Iand Nco I
Sda I is compatible with Nsi I and Pst I
Avr II is compatible with Nhe I, Spe I and Xba I
Bam HI is compatible with Bgl II and Bcl I
Xho I is compatible with Ava I and Sal I
Nco I is compatible with Bsp HI and Bsp LU11I
Sma I is compatible with any blunt end restriction enzyme
• pMB1 ori: a minimal E. coli origin of replication to limit vector size but
with the same activity as the longer Ori.
• Amp: The ampicillin resistance gene allows the selection of transformed
E. coli carrying a pWHERE plasmid.

• LacZ-∆CpG NLS: The E. coli lacZ gene codes for the enzyme β-galactosidase
which catalyzes the hydrolysis of the substrate X-Gal to produce a blue color
that is easily visualized under a microscope. A nuclear localization signal of
SV40 large T has been inserted in the 5’ end of the lacZ gene to allow the
targeting of the chimeric protein to the nucleus. To reduce the immunogenicity
of this bacterial gene, InvivoGen has engineered a synthetic lacZnls gene that is
entirely free of CpG motifs, whereas the wild type lacZ gene contains 298
CpG dinucleotides.
• EF1 pAn is a strong polyadenylation signal. InvivoGen uses a sequence
starting after the stop codon of the EF1 cDNA and finishing after a bent
structure rich in GT.

EXPERIMENTAL OUTLINE

METHODS
Plasmid resuspension:
Quickly spin the tube containing the lyophilized plasmid to pellet the DNA.
To obtain a plasmid solution at 1µg/µl, resuspend the DNA in 20µl of sterile
H2O. Store resuspended plasmid at -20°C.

Pac I linearization of recombinant pWHERE:
1- Digest 10 µg recombinant pWHERE plasmid with 1 to 5 units of Pac I
restriction enzyme.
Note: Pac I may be purchased from New England Biolabs and used at 0.1-0.5
unit per µg plasmid DNA.
2- Incubate at 37°C for 1-2 hours.
3- Purify the fragment containing the LacZ expression cassette by agarose gel
following your usual protocol.

References:
1. Kaffer CR. et al. 2000. A transcriptional insulator at the imprinted H19/Igf2 locus.
Genes Dev. 14:1908-19.
2. Bell AC. and Felsenfeld G. 2000. Methylation of a CTCF-dependent boundary controls
imprinted expression of the Igf2 gene. Nature. 405:482-485.
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CAGCTTTGTCACAGCGGACCCCAACCTATGCCGCGTCTGCCGAGCAATATGTAGTATTGTACTGCCACCACGCGGCATCGTCTGTCCATTTAGCTATAGC

CAAATCTGCACAGCGTGGAGAGTGAACCGATCGATCGTGAAGGGCGCAAGACTGAAGGAGCTACCCAAGAAATGTGTGTTGTACCACCCCATGACCCTTA

TGAATCATTGAATGCTATGCCTGAGTGACCCATGAGTTTGCCATAGGTGAACCGCAATTTTGGTCACCTCTATGATAAAGTATGTGGGACTGCACTGGTC

GCTGCTCGGCAACTTCGGTCTTACCAGCCACTGACGATCTCGGGCTGTGTAGGGAATGAGTCAAGTTCTCTGGTTCAGTGTGTAAGGGAACCATTCCAGA

GGTGCACACATCTTACCACCCCTATGAATCCCTATTTGGGTGACCCTGGGATATTGCTGGGAATGAATCGCTCCCCCCAAGTTGGCAGCATTTGGGCCAC

GATATATAGGAGTATGCTGCCACCGCGCGGTAGCATCCGTTCCCTTGTTGCACATAACAGCTTCTATGCCTTCCTATAGTGAGCCACACTGGCTGGTTTT

GGGGTTCAGTGACCAAAGGGACCCCCTCCAGAAACACAAGTGTTCCAACCTCTTATAAACCATATCGACCACTGAGGCATAGCGGCTTCGGACATTGCTG

TGGGCGAACCCGAACTTTGGCCCTTGGACATTGTCATGGGCAAACCTTAACTTTGGCTGTCTCTGGAACATAATGTTTAAGATGACAGTCACCAGCGCAG

CAATTTGGTCTTTCCACTCACAACGGCTTTTGTGCTTTCTGGCATCGAACCACATGCACTGGTTTATGGGGTCTGAGACCAAAGGAGACCATTCCGGAAG

GGCATAGGTGTCCTGCCTTCTGCTTTTAACAAGGCTCTCCGGGACAGTGCAAAACAGGTGAACCCCAACTTTGCCATAAGTACGATTATCTGCCACAAAC

CAGCCAGGGGTCCTACCACCTCTTCAATTGATTTTGGGCTGACACCCAAGGCTTGATGTAGGATTCCTCAGCTGCCAAGCTGGCAGCTGACCCCCATTGA

GAGAGAATGCAGTTTCAGAATTGTTTGCAGCCCTGAGCCGGAGATCATTAGCATCTGAACGCCCCAATTAGAATACGAAAGCGCAAATCACCAGACTTTC

TTGTTGGCGGTTCCTTAAGTGATTCTTTGGGTAGGGAGGTCAGGTGTCCTCATAGATGTGCAGAATTTGAGGACCATGCTTAGTGGGGTCTGCATTATGG

TACTGCAATACATTCCATGATCACCACACATAGTAGCTATACTTCAATTTTCACACAATAGCGCTGATGGCCCCAGAACCCTATAAGTCAGATACCTGAG

ATAGCTCTTGAGAACGTTTTATCAAGGACTAGCATGAACCCCTGGCCTCATGAAGCCCATGACTATGGGATCATAGATGGTGATAGGGGAGAAAACTCAA

TCAGTTGCAATCCGTTTTAGGACTGCGATGTACGAGACTTCACTGCCGCCGTGCGGCAACCCTGGTCTTTACACACAAAGGATTCTTTGCAGAGAGTAAG

CCGACCTTGTTGATTTGGGAGTCCGAGTCCACGAGGTACCAGCCTAGAAAATGCATGTGTCCTGCCCCCCTAGTGGCATTTGTGACCCCCCTGAGGTACT

GAACTTGGGTGACCCACAGCATTGCCATTTGTGAATTCCAATACCAGGGGTGGGGGGGCTCTTTAGGTTTGGCGCAATCGATTTTGCTGCCACCACGCGG

CAACTCCCGCGTATAAACCCCACAACTGATTCAGCAGACGTCCAAGAATAGGGCATGGTCTCCTTGCAGAATTCTTATGCCTCCTGGATGCTCGTGTGAA

TGTAGCATGTTCCTTTGAGTCCTGGGTGTAAGTGCCCTGCACGCTCATCCCCCGGACATGAAAATAGAATCTCTATTTTCTCACCAACCTTTTTCTTTCC

TTGTGGTGATTCGGGAACTGTAGGCAATGGCTCCTGCAGGTCCTAGGTGGATCCTCTCGAGTCCCGGGCCATGGACCCTGTTGTGCTGCAAAGGAGAGAC

TGGGAGAACCCTGGAGTGACCCAGCTCAACAGACTGGCTGCCCACCCTCCCTTTGCCTCTTGGAGGAACTCTGAGGAAGCCAGGACAGACAGGCCCAGCC

AGCAGCTCAGGTCTCTCAATGGAGAGTGGAGGTTTGCCTGGTTCCCTGCCCCTGAAGCTGTGCCTGAGTCTTGGCTGGAGTGTGACCTCCCAGAGGCAGT

TCCCAAGAAGAAGAGGAAAGTTGAGGCTGACACTGTTGTGGTGCCAAGCAACTGGCAGATGCATGGCTATGATGCCCCCATCTACACCAATGTCACCTAC

CCCATCACTGTGAACCCCCCTTTTGTGCCCACTGAGAACCCCACTGGCTGCTACAGCCTGACCTTCAATGTTGATGAGAGCTGGCTGCAAGAAGGCCAGA

CCAGGATCATCTTTGATGGAGTCAACTCTGCCTTCCACCTCTGGTGCAATGGCAGGTGGGTTGGCTATGGCCAAGACAGCAGGCTGCCCTCTGAGTTTGA

CCTCTCTGCCTTCCTCAGAGCTGGAGAGAACAGGCTGGCTGTCATGGTGCTCAGGTGGTCTGATGGCAGCTACCTGGAAGACCAAGACATGTGGAGGATG

TCTGGCATCTTCAGGGATGTGAGCCTGCTGCACAAGCCCACCACCCAGATTTCTGACTTCCATGTTGCCACCAGGTTCAATGATGACTTCAGCAGAGCTG

TGCTGGAGGCTGAGGTGCAGATGTGTGGAGAACTCAGAGACTACCTGAGAGTCACAGTGAGCCTCTGGCAAGGTGAGACCCAGGTGGCCTCTGGCACAGC

CCCCTTTGGAGGAGAGATCATTGATGAGAGAGGAGGCTATGCTGACAGAGTCACCCTGAGGCTCAATGTGGAGAACCCCAAGCTGTGGTCTGCTGAGATC

CCCAACCTCTACAGGGCTGTTGTGGAGCTGCACACTGCTGATGGCACCCTGATTGAAGCTGAAGCCTGTGATGTTGGATTCAGAGAAGTCAGGATTGAGA

ATGGCCTGCTGCTGCTCAATGGCAAGCCTCTGCTCATCAGGGGAGTCAACAGGCATGAGCACCACCCTCTGCATGGACAAGTGATGGATGAACAGACAAT

GGTGCAAGATATCCTGCTAATGAAGCAGAACAACTTCAATGCTGTCAGGTGCTCTCACTACCCCAACCACCCTCTCTGGTACACCCTGTGTGACAGGTAT

GGCCTGTATGTTGTTGATGAAGCCAACATTGAGACACATGGCATGGTGCCCATGAACAGGCTCACAGATGACCCCAGGTGGCTGCCTGCCATGTCTGAGA

GAGTGACCAGGATGGTGCAGAGAGACAGGAACCACCCCTCTGTGATCATCTGGTCTCTGGGCAATGAGTCTGGACATGGAGCCAACCATGATGCTCTCTA

MetAspProValValLeuGlnArgArgAsp

TrpGluAsnProGlyVa lThrG lnLeuAsnArgLeuAlaAlaH isProProPheAlaSerTrpArgAsnSerG luG luAlaArgThrAspArgProSerG

lnG lnLeuArgSerLeuAsnGlyG luTrpArgPheAlaTrpPheProAlaProG luAlaVa lProG luSerTrpLeuGluCysAspLeuProG luAlaVa

lP roLysLysLysArgLysVa lG luA laAspThrVa lVa lVa lP roSerAsnTrpG lnMetH isG lyTyrAspA laPro I leTyrThrAsnVa lThrTyr

P ro I leThrVa lAsnProProPheVa lProThrG luAsnProThrG lyCysTyrSerLeuThrPheAsnVa lAspG luSerTrpLeuGlnG luG lyG lnT

hrArg I l e I lePheAspGlyValAsnSerAlaPheHisLeuTrpCysAsnGlyArgTrpValG lyTyrG lyG lnAspSerArgLeuProSerG luPheAs

pLeuSerAlaPheLeuArgAlaGlyGluAsnArgLeuAlaValMetValLeuArgTrpSerAspGlySerTyrLeuGluAspGlnAspMetTrpArgMet

Se rG l y I lePheArgAspVa lSerLeuLeuHisLysProThrThrG ln I leSerAspPheHisValAlaThrArgPheAsnAspAspPheSerArgAlaV

a lLeuG luA laG luVa lG lnMetCysG lyG luLeuArgAspTyrLeuArgVa lThrVa lSerLeuTrpG lnG lyG luThrG lnVa lA laSerG lyThrA l

aP roPheG lyG l yG l u I l e I leAspGluArgGlyG lyTyrAlaAspArgValThrLeuArgLeuAsnValG luAsnProLysLeuTrpSerAlaG lu I l e

ProAsnLeuTyrArgAlaVa lVa lG luLeuHisThrA laAspG lyThrLeu I l eG luA laG luA laCysAspVa lG lyPheArgG luVa lArg I l eG luA

snGlyLeuLeuLeuLeuAsnGlyLysProLeuLeuI l eArgG lyVa lAsnArgH isG luH isH isP roLeuH isG lyG lnVa lMetAspG luG lnThrMe

tVa lG lnAsp I leLeuLeuMetLysGlnAsnAsnPheAsnAlaValArgCysSerHisTyrProAsnHisProLeuTrpTyrThrLeuCysAspArgTyr

G lyLeuTyrVa lVa lAspG luA laAsn I leGluThrHisGlyMetValProMetAsnArgLeuThrAspAspProArgTrpLeuProAlaMetSerGluA

rgValThrArgMetValG lnArgAspArgAsnHisProSerVal I l e I l eTrpSerLeuG lyAsnG luSerG lyH isG lyA laAsnH isAspA laLeuTy
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CAGGTGGATCAAGTCTGTTGACCCCAGCAGACCTGTGCAGTATGAAGGAGGTGGAGCAGACACCACAGCCACAGACATCATCTGCCCCATGTATGCCAGG

GTTGATGAGGACCAGCCCTTCCCTGCTGTGCCCAAGTGGAGCATCAAGAAGTGGCTCTCTCTGCCTGGAGAGACCAGACCTCTGATCCTGTGTGAATATG

CACATGCAATGGGCAACTCTCTGGGAGGCTTTGCCAAGTACTGGCAAGCCTTCAGACAGTACCCCAGGCTGCAAGGAGGATTTGTGTGGGACTGGGTGGA

CCAATCTCTCATCAAGTATGATGAGAATGGCAACCCCTGGTCTGCCTATGGAGGAGACTTTGGTGACACCCCCAATGACAGGCAGTTCTGCATGAATGGC

CTGGTCTTTGCAGACAGGACCCCTCACCCTGCCCTCACAGAGGCCAAGCACCAGCAACAGTTCTTCCAGTTCAGGCTGTCTGGACAGACCATTGAGGTGA

CATCTGAGTACCTCTTCAGGCACTCTGACAATGAGCTCCTGCACTGGATGGTGGCCCTGGATGGCAAGCCTCTGGCTTCTGGTGAGGTGCCTCTGGATGT

GGCCCCTCAAGGAAAGCAGCTGATTGAACTGCCTGAGCTGCCTCAGCCAGAGTCTGCTGGACAACTGTGGCTAACAGTGAGGGTGGTTCAGCCCAATGCA

ACAGCTTGGTCTGAGGCAGGCCACATCTCTGCATGGCAGCAGTGGAGGCTGGCTGAGAACCTCTCTGTGACCCTGCCTGCTGCCTCTCATGCCATCCCTC

ACCTGACAACATCTGAAATGGACTTCTGCATTGAGCTGGGCAACAAGAGATGGCAGTTCAACAGGCAGTCTGGCTTCCTGTCTCAGATGTGGATTGGAGA

CAAGAAGCAGCTCCTCACCCCTCTCAGGGACCAATTCACCAGGGCTCCTCTGGACAATGACATTGGAGTGTCTGAGGCCACCAGGATTGACCCAAATGCT

TGGGTGGAGAGGTGGAAGGCTGCTGGACACTACCAGGCTGAGGCTGCCCTGCTCCAGTGCACAGCAGACACCCTGGCTGATGCTGTTCTGATCACCACAG

CCCATGCTTGGCAGCACCAAGGCAAGACCCTGTTCATCAGCAGAAAGACCTACAGGATTGATGGCTCTGGACAGATGGCAATCACAGTGGATGTGGAGGT

TGCCTCTGACACACCTCACCCTGCAAGGATTGGCCTGAACTGTCAACTGGCACAGGTGGCTGAGAGGGTGAACTGGCTGGGCTTAGGCCCTCAGGAGAAC

TACCCTGACAGGCTGACAGCTGCCTGCTTTGACAGGTGGGACCTGCCTCTGTCTGACATGTACACCCCTTATGTGTTCCCTTCTGAGAATGGCCTGAGGT

GTGGCACCAGGGAGCTGAACTATGGTCCTCACCAGTGGAGGGGAGACTTCCAGTTCAACATCTCCAGGTACTCTCAGCAACAGCTCATGGAAACCTCTCA

CAGGCACCTGCTCCATGCAGAGGAGGGAACCTGGCTGAACATTGATGGCTTCCACATGGGCATTGGAGGAGATGACTCTTGGTCTCCTTCTGTGTCTGCT

GAGTTCCAGTTATCTGCTGGCAGGTACCACTATCAGCTGGTGTGGTGCCAGAAGTAAACCTGAGCTAGCATTATCCCTAATACCTGCCACCCCACTCTTA

ATCAGTGGTGGAAGAACGGTCTCAGAACTGTTTGTTTCAATTGGCCATTTAAGTTTAGTAGTAAAAGACTGGTTAATGATAACAATGCATCGTAAAACCT

TCAGAAGGAAAGGAGAATGTTTTGTGGACCACTTTGGTTTTCTTTTTTGCGTGTGGCAGTTTTAAGTTATTAGTTTTTAAAATCAGTACTTTTTAATGGA

AACAACTTGACCAAAAATTTGTCACAGAATTTTGAGACCCATTAAAAAAGTTAAATGAGAAACCTGTGTGTTCCTTTGGTCAACACCGAGACATTTAGGT

GAAAGACATCTAATTCTGGTTTTACGAATCTGGAAACTTCTTGAAAATGTAATTCTTGAGTTAACACTTCTGGGTGGAGAATAGGGTTGTTTTCCCCCCA

CATAATTGGAAGGGGAAGGAATATCATTTAAAGCTATGGGAGGGTTTCTTTGATTACAACACTGGAGAGAAATGCAGCATGTTGCTGATTGCCTGTCACT

AAAACAGGCCAAAAACTGAGTCCTTGGGTTGCATAGAAAGCTGCCTGCAGAGCTTTGTCACAGCGGACCCCAACCTATGCCGCGTCTGCCGAGCAATATG

TAGTATTGTACTGCCACCACGCGGCATCGTCTGTCCATTTAGCTATAGCCAAATCTGCACAGCGTGGAGAGTGAACCGATCGATCGTGAAGGGCGCAAGA

CTGAAGGAGCTACCCAAGAAATGTGTGTTGTACCACCCCATGACCCTTATGAATCATTGAATGCTATGCCTGAGTGACCCATGAGTTTGCCATAGGTGAA

CCGCAATTTTGGTCACCTCTATGATAAAGTATGTGGGACTGCACTGGTCGCTGCTCGGCAACTTCGGTCTTACCAGCCACTGACGATCTCGGGCTGTGTA

GGGAATGAGTCAAGTTCTCTGGTTCAGTGTGTAAGGGAACCATTCCAGAGGTGCACACATCTTACCACCCCTATGAATCCCTATTTGGGTGACCCTGGGA

TATTGCTGGGAATGAATCGCTCCCCCCAAGTTGGCAGCATTTGGGCCACGATATATAGGAGTATGCTGCCACCGCGCGGTAGCATCCGTTCCCTTGTTGC

ACATAACAGCTTCTATGCCTTCCTATAGTGAGCCACACTGGCTGGTTTTGGGGTTCAGTGACCAAAGGGACCCCCTCCAGAAACACAAGTGTTCCAACCT

CTTATAAACCATATCGACCACTGAGGCATAGCGGCTTCGGACATTGCTGTGGGCGAACCCGAACTTTGGCCCTTGGACATTGTCATGGGCAAACCTTAAC

TTTGGCTGTCTCTGGAACATAATGTTTAAGATGACAGTCACCAGCGCAGCAATTTGGTCTTTCCACTCACAACGGCTTTTGTGCTTTCTGGCATCGAACC

ACATGCACTGGTTTATGGGGTCTGAGACCAAAGGAGACCATTCCGGAAGGGCATAGGTGTCCTGCCTTCTGCTTTTAACAAGGCTCTCCGGGACAGTGCA

AAACAGGTGAACCCCAACTTTGCCATAAGTACGATTATCTGCCACAAACCAGCCAGGGGTCCTACCACCTCTTCAATTGATTTTGGGCTGACACCCAAGG

CTTGATGTAGGATTCCTCAGCTGCCAAGCTGGCAGCTGACCCCCATTGAGAGAGAATGCAGTTTCAGAATTGTTTGCAGCCCTGAGCCGGAGATCATTAG

CATCTGAACGCCCCAATTAGAATACGAAAGCGCAAATCACCAGACTTTCTTGTTGGCGGTTCCTTAAGTGATTCTTTGGGTAGGGAGGTCAGGTGTCCTC

ATAGATGTGCAGAATTTGAGGACCATGCTTAGTGGGGTCTGCATTATGGTACTGCAATACATTCCATGATCACCACACATAGTAGCTATACTTCAATTTT

CACACAATAGCGCTGATGGCCCCAGAACCCTATAAGTCAGATACCTGAGATAGCTCTTGAGAACGTTTTATCAAGGACTAGCATGAACCCCTGGCCTCAT

rA rgTrp I l eLysSerVa lAspProSerArgProVa lG lnTyrG luG lyG lyG lyA laAspThrThrA laThrAsp I l e I leCysProMetTyrAlaArg

Va lAspG luAspG lnProPheProA laVa lProLysTrpSer I leLysLysTrpLeuSerLeuProG lyG luThrArgProLeu I leLeuCysGluTyrA

laH isA laMetG lyAsnSerLeuG lyG lyPheAlaLysTyrTrpG lnA laPheArgG lnTyrProArgLeuG lnG lyG lyPheVa lTrpAspTrpVa lAs

pG lnSerLeu I leLysTyrAspGluAsnGlyAsnProTrpSerAlaTyrGlyGlyAspPheGlyAspThrProAsnAspArgGlnPheCysMetAsnGly

LeuVa lPheA laAspArgThrProH isProA laLeuThrG luA laLysH isG lnG lnG lnPhePheG lnPheArgLeuSerG lyG lnThr I l eG l uVa l T

hrSerG luTyrLeuPheArgHisSerAspAsnGluLeuLeuHisTrpMetValA laLeuAspGlyLysProLeuAlaSerGlyGluValProLeuAspVa

lA l aP roG l nG l yLysG l nLeu I l eG luLeuProG luLeuProG lnProG luSerA laG lyG lnLeuTrpLeuThrVa lArgVa lVa lG lnP roAsnA la

Th rA l aT rpSe rG l uA l aG l yH i s I l eSe rA laTrpG lnG lnTrpArgLeuA laG luAsnLeuSerVa lThrLeuProA laA laSerH i sA la I l eP roH

isLeuThrThrSerGluMetAspPheCysI leG luLeuGlyAsnLysArgTrpGlnPheAsnArgGlnSerG lyPheLeuSerG lnMetTrp I leG lyAs

pLysLysGlnLeuLeuThrProLeuArgAspGlnPheThrArgAlaProLeuAspAsnAspI l eG l yVa l Se rG l uA l aTh rA rg I leAspProAsnAla

TrpVa lG luArgTrpLysA laA laG lyH isTyrG lnA laG luA laA laLeuLeuG lnCysThrA laAspThrLeuA laAspA laVa lLeu I leThrThrA

l aH i sA l aT rpG lnH i sG l nG l yLysTh rLeuPhe I leSerArgLysThrTyrArg I l eAspG lySe rG lyG lnMetA la I leThrVa lAspVa lG luVa

lA l aSe rAspThrP roH i sP roA laArg I leG lyLeuAsnCysG lnLeuAlaG lnVa lA laG luArgVa lAsnTrpLeuG lyLeuG lyProG lnG luAsn

TyrProAspArgLeuThrAlaAlaCysPheAspArgTrpAspLeuProLeuSerAspMetTyrThrProTyrValPheProSerGluAsnGlyLeuArgC

ysGlyThrArgGluLeuAsnTyrG lyProHisG lnTrpArgGlyAspPheGlnPheAsn I l eSerArgTyrSerG lnG lnG lnLeuMetG luThrSerH i

sArgH isLeuLeuH isA laG luG luG lyThrTrpLeuAsn I leAspG lyPheH isMetG ly I l eG lyG lyAspAspSerTrpSerProSerVa lSerA la

G luPheG lnLeuSerA laG lyArgTyrH isTyrG lnLeuVa lTrpCysG lnLys•••
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GAAGCCCATGACTATGGGATCATAGATGGTGATAGGGGAGAAAACTCAATCAGTTGCAATCCGTTTTAGGACTGCGATGTACGAGACTTCACTGCCGCCG

TGCGGCAACCCTGGTCTTTACACACAAAGGATTCTTTGCAGAGAGTAAGCCGACCTTGTTGATTTGGGAGTCCGAGTCCACGAGGTACCAGCCTAGAAAA

TGCATGTGTCCTGCCCCCCTAGTGGCATTTGTGACCCCCCTGAGGTACTGAACTTGGGTGACCCACAGCATTGCCATTTGTGAATTCCAATACCAGGGGT

GGGGGGGCTCTTTAGGTTTGGCGCAATCGATTTTGCTGCCACCACGCGGCAACTCCCGCGTATAAACCCCACAACTGATTCAGCAGACGTCCAAGAATAG

GGCATGGTCTCCTTGCAGAATTCTTATGCCTCCTGGATGCTCGTGTGAATGTAGCATGTTCCTTTGAGTCCTGGGTGTAAGTGCCCTGCACGCTCATCCC

CCGGACATGAAAATAGAATCTCTATTTTCTCACCAACCTTTTTCTTTCCTTGTGGTGATTCGGGAACTGTAGGCAATGGCTTTAATTAAAAACCCGCTTC

GGCGGGTTTTTTTATGCATGTGAGCAAAAGGCCAGCAAAAGGCCAGGAACCGTAAAAAGGCCGCGTTGCTGGCGTTTTTCCATAGGCTCCGCCCCCCTGA

CGAGCATCACAAAAATCGACGCTCAAGTCAGAGGTGGCGAAACCCGACAGGACTATAAAGATACCAGGCGTTTCCCCCTGGAAGCTCCCTCGTGCGCTCT

CCTGTTCCGACCCTGCCGCTTACCGGATACCTGTCCGCCTTTCTCCCTTCGGGAAGCGTGGCGCTTTCTCATAGCTCACGCTGTAGGTATCTCAGTTCGG

TGTAGGTCGTTCGCTCCAAGCTGGGCTGTGTGCACGAACCCCCCGTTCAGCCCGACCGCTGCGCCTTATCCGGTAACTATCGTCTTGAGTCCAACCCGGT

AAGACACGACTTATCGCCACTGGCAGCAGCCACTGGTAACAGGATTAGCAGAGCGAGGTATGTAGGCGGTGCTACAGAGTTCTTGAAGTGGTGGCCTAAC

TACGGCTACACTAGAAGAACAGTATTTGGTATCTGCGCTCTGCTGAAGCCAGTTACCTTCGGAAAAAGAGTTGGTAGCTCTTGATCCGGCAAACAAACCA

CCGCTGGTAGCGGTGGTTTTTTTGTTTGCAAGCAGCAGATTACGCGCAGAAAAAAAGGATCTCAAGAAGATCCTTTGATCTTTTCTACGGGGTCTGACGC

TCAGTGGAACGAAAACTCACGTTAAGGGATTTTGGTCATGAGATTATCAAAAAGGATCTTCACCTAGATCCTTTTAAATTAAAAATGAAGTTTTAAATCA

ATCTAAAGTATATATGAGTAAACTTGGTCTGACAGTTACCAATGCTTAATCAGTGAGGCACCTATCTCAGCGATCTGTCTATTTCGTTCATCCATAGTTG

CCTGACTCCCCGTCGTGTAGATAACTACGATACGGGAGGGCTTACCATCTGGCCCCAGTGCTGCAATGATACCGCGAGACCCACGCTCACCGGCTCCAGA

TTTATCAGCAATAAACCAGCCAGCCGGAAGGGCCGAGCGCAGAAGTGGTCCTGCAACTTTATCCGCCTCCATCCAGTCTATTAATTGTTGCCGGGAAGCT

AGAGTAAGTAGTTCGCCAGTTAATAGTTTGCGCAACGTTGTTGCCATTGCTACAGGCATCGTGGTGTCACGCTCGTCGTTTGGTATGGCTTCATTCAGCT

CCGGTTCCCAACGATCAAGGCGAGTTACATGATCCCCCATGTTGTGCAAAAAAGCGGTTAGCTCCTTCGGTCCTCCGATCGTTGTCAGAAGTAAGTTGGC

CGCAGTGTTATCACTCATGGTTATGGCAGCACTGCATAATTCTCTTACTGTCATGCCATCCGTAAGATGCTTTTCTGTGACTGGTGAGTACTCAACCAAG

TCATTCTGAGAATAGTGTATGCGGCGACCGAGTTGCTCTTGCCCGGCGTCAATACGGGATAATACCGCGCCACATAGCAGAACTTTAAAAGTGCTCATCA

TTGGAAAACGTTCTTCGGGGCGAAAACTCTCAAGGATCTTACCGCTGTTGAGATCCAGTTCGATGTAACCCACTCGTGCACCCAACTGATCTTCAGCATC

TTTTACTTTCACCAGCGTTTCTGGGTGAGCAAAAACAGGAAGGCAAAATGCCGCAAAAAAGGGAATAAGGGCGACACGGAAATGTTGAATACTCATACTC

TTCCTTTTTCAATATTATTGAAGCATTTATCAGGGTTATTGTCTCATGAGCGGATACATATTTGAATGTATTTAGAAAAATAAACAAATAGGGGTTCCGC
GCACATTTCCCCGAAAAGTGCCACCTGACGTCTAAGAAACCATTATTATCATGACATTAACCTATAAAAATAGGCGTATCACGAGGCCCTTTCGTCTCGC
GCGTTTCGGTGATGACGGTGAAAACCTCTGACACATGCAGCTCCCGGAGACGGTCACAGCTTGTCTGTAAGCGGATGCCGGGAGCAGACAAGCCCGTCAG

GGCGCGTCAGCGGGTGTTGGCGGGTGTCGGGGCTGGCTTAACTATGCGGCATCAGAGCAGATTGTACTGAGAGTGCACCATATGGATCTCGATAACAAAA

AACCCCGCCCCGGCGGGGTTTTTTGTTAGCGGCCGCTTAATTAA

PacI (7787)

AseI (8882)
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