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Expression Constructs 

a.  pEPI(CMV) plasmids  

Rat pdx1 cDNA was obtained by PCR using as template cDNA from the rat insulinoma 

line INS-1 (forward primer: 5' – AAGCTAGCCTGCCACCATGAATAGTGAG - 3'; reverse 

primer: 5' – AAAGATCTGGTCCTCACCGGGGTTC - 3'; start and stop codons in bold, 

NheI and BglII sites in forward and reverse primers respectively are underlined). This 

was cloned into the TOPO transfer vector and then into pEPI(neo-) via the NheI and BglII 

sites, replacing the gene for green fluorescent protein (GFP). This plasmid was 

designated pEPI(CMV)-pdx1 (Fig. 1a).  The ngn3 (Neurog3) and mafA (Mafa) genes are 

single exon genes. Rat ngn3 cDNA was obtained by PCR using rat genomic DNA as 

template (forward primer: 5' – AAGCTAGCCAACCTCAGGATGGCGC - 3'; reverse primer: 

5' -AAAGATCTCCTTCACAAGAAGTCTGAG - 3').  Rat mafA cDNA was obtained by PCR 

using a bacterial artificial chromosome (BAC) genomic clone (clone CH230-132E12, 

courtesy of Children's Hospital, Oakland Research Institute, CA, USA) as template 

(forward primer: 5' – AAGCTAGCCCCCGGGCGATGGCC - 3'; reverse primer: 5' –

AAAGATCTCGCTCACAGAAAGAAGTC - 3').  pEPI(CMV)-ngn3 and pEPI(CMV)-mafA 

were constructed as for pEPI (CMV)-pdx1. 

b.  Short alpha1-antitrypsin promoter/liver specific enhancer 

We obtained the ApoE enhancer/alpha1-antitrypsin promoter by PCR from the PBS-

HCRHPI-A plasmid (forward primer: 5' – AAACTAGTAGGCTCAGAGGCACACAG - 3'; 

reverse primer: 5' – AAAAGCTTATTCACTGTCCCAGGTCAG - 3'; SpeI and Hind III sites in 

forward and reverse primers respectively are underlined), and replaced the CMV 

promoter in pEPI(CMV)-pdx1 with this promoter using the SpeI and Hind III sites, 

resulting in the plasmid pEPI(HCR+A1AT)–pdx1 (Fig. 1b).   

c.  UCOE 

The heterogeneous nuclear ribonucleoprotein A2/B1(HNRPA2B1)-heterochromatin 

protein 1Hs-γ (chromobox homologue 3, CBX3) UCOE was subcloned from the 

pCET1010 plasmid using the PmeI site, and bluntend ligated into the SpeI site of 

pEPI(HCR-A1AT)-pdx1, with the HNRPA2B1 end of the UCOE adjacent to the ApoE 

enhcancer. This plasmid was designated pEPI(UCOE+HCR+ A1AT)–pdx1 (11,7 (Fig. 1c). 

d.  Long mammalian promoter 

The CMV promoter from pEPI(CMV)-pdx1 was removed using SpeI and Hind III sites, 

and the sense: 5' – CTAGTTTACTGAACTCGAGACAATGACCGGTATGA - 3' and antisense 



5' – AGCTTCATACCGGTCATTGTCTCGAGTTCAGTAA - 3' linker was inserted.  Ten kb of 

the human alpha1-antitrypsin promoter was obtained by PCR using a BAC clone from 

the Human Tile Path Genomic Library (Geneservice Ltd., UK, clone RPII-349I1) using 5' –

AAACTAGTAACTAACTTTGGGAGGGAATTCAGTTC - 3' (forward primer, SpeI site under-

lined) and 5' – AAAAGCTTCACTGTCCCAGGTCAGTGGTGGTG - 3' (reverse primer). This 

was inserted into Topo-XL-PCR cloning vector and then subcloned into the linker using 

SpeI to give pEPI(10kbA1AT)–pdx1 (Fig. 1d). 

e.  CpG depleted plasmids 

PCR was used to obtain cDNA for rat Pdx1, rat ngn3 and rat mafA from the TOPO 

plasmids mentioned above. These were cloned into the pCpG plasmid (InvivoGen, 

Toulouse, France) to give pCpG-pdx1 (Fig. 1e), pCpG-ngn3 and pCpGmafA.  The pCpG 

plasmid is completely devoid of CpG dinucleotides, has an intron in the 5' UTR, a 

human elongation factor 1 promoter and two MARs elements (from the human 

interferon β and β globin genes), although neither MAR is part of the transcription unit, 

as is the case with pEPI. 


