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1. INTRODUCTION 

IBV defective RNA (D-RNA) CD-6l, a deletion mutant of the naturally 
occurring D-RNA CD-91, is capable of being utilised as an RNA expression 
vector for heterologous genes (Penzes et al., 1996; Stirrups et al., 2000a; 
Stirrups et al., 2000b). The reporter genes chloramphenicol acetyltransferase 
(CAT) and luciferase, under the control of IBV gene 5 transcription 
associated sequence (T AS), are capable of expression from within CD-61 
during D-RNA rescue. However the modification of CD-61 by the insertion 
of foreign gene sequences has an adverse effect on D-RNA rescue efficiency 
resulting in an eventual loss of foreign gene expression (Stirrups et al., 
2000b). We attempted to enhance heterologous gene expression in CD-61 by 
utilising the encephalomyocarditis virus (EMCV) internal ribosome entry 
site (IRES) as an alternative to gene 5 TAS to control CAT gene expression. 

2. RESULTS AND DISCUSSION 

CD-6l was modified to contain the CAT reporter gene under IRES 
control in the StuI site present in domain II of CD-6l (IRES-CAT -StuI) or in 
the PmaCI site present in domain III ofCD-61 (IRES-CAT-PmaCI). CD-61-
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CAT contains the reporter gene CAT under the control of the mv gene 5 
TAS inserted into the PmaCI site in CD-6l (Stirrups et aI., 2000b) (Fig.l). 
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Figure 1. Modification of IBV D-RNA CD-61. All constructs were under the control of a T7 
promoter. 

To test the viability of the constructs, IRES-controlled expression of CAT 
in CD-6l was initially assessed in vitro using a rabbit reticulocyte lysate 
coupled transcription/translation cell free system. CAT protein production 
was detected and quantified by a CAT ELISA. IRES-CAT -StuI and IRES
CAT-PmaCI showed a 45- to 65- fold higher production of CAT protein, 
respectively, under IRES control in a cell free system compared to CD-6l
CAT (Fig. 2). 
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Figure 2. Expression of the CAT reporter gene from CD-61-CAT, lRES-CAT-Stu and lRES
CAT -PmaCI D-RNAs using a T7 transcription/translation coupled rabbit reticulocyte lysate 
cell free system. Samples with CAT protein values exceeding the calibration curve were 
diluted, with the total amount of CAT protein shown in brackets. 
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To determine the effectiveness of IRES-controlled expression in cell 
culture, T7 in vitro-generated RNA transcripts of CD-61-CAT, IRES-CAT
Stu and IRES-CAT-PmaCI were electroporated into either IBY-infected or 
mock-infected chick kidney (CK) cells. CAT protein from celllysates was 
detected by CAT ELISA. Only passage 0 (Po) CK cells infected with my 
and electroporated with CD-61-CA T showed the presence of CAT protein. 
No CAT protein was detected from the IRES constructs in either infected or 
mock-infected CK cells. Therefore, the preliminary results indicate that 
IRES-controlled CAT gene expression in D-RNAs during rescue by my in 
CK cells is ineffective. Further work is required to ascertain if the presence 
of an IRES sequence inhibits D-RNA replication. 
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