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Abstract: The aim of this study was to construct the complete genome of Marek’s disease virus serotype 814 strain as an infectious
bacterial artificial chromosome (BAC). Using self-designed selection marker Eco-gpt (1.3 kb) and BAC vector pBeloBAC11 (7.5 kb),
we constructed the transfer plasmid pUAB-gpt-BAC11. The plasmid pUAB-gpt-BAC11 and MDYV total-DNA were cotransfected
into secondary CEFs; we put the virus-containing cells in selection medium for eight rounds and obtained purified recombinant
viruses. Recombinant viral genomes were extracted and electroporated into E. coli, BAC clones were identified by restriction enzyme
digestion and PCR analysis. Finally, we obtained 38 BAC clones, DNA from various MDV-1 BACs was transfected into CEFs, and
recombinant virus was reconstituted by transfection of MDV-BAC2 DNA. We successfully cloned the complete genome of
MDV-1814 strain as an infectious bacterial artificial chromosome. With these cloned genomes, a revolutionary MDV-DNA
engineering platform utilizing RED/ET recombination system was constructed successfully, which can help the understanding of
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MDYV gene functions and promote the using of MDYV as a vector for expressing foreign genes. In addition, it opens the possibility to

generate novel MDV-1 vaccines based on the BACs.

Keywords: Marek’s disease virus, bacterial artificial chromosome, molecular cloning virus, infectious clone
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Table 1 Primers used to amplify different regions

Primer Sequence (5'-3") Description
A-upper ACAGGATCCGTGTTTGAATACTGG 2.1 kb fragment of left side homologies
A-lower ATATTAATTAATGTCGACCCGGTAGTCATTAGC
B-upper ATCTTAATTAAGCATGCTTTGGCAAAACGGAATAG 3.0 kb fragment of right side homologies
B-lower CGCAAGCTTAATATGAATCTCTAAAACTTCTCGGC
gpt-upper ATGGTCGACGGATCCCGCCATGCATTAG Primers used to identify 1.3 kb gpt gene.
gpt-lower ATGGTCGACGGATCCCGCTTACAATTTACGC
US2-upper ATATTAATTAAGCTAATGACTACCGG Primers used to identify 8.9 kb BAC-gpt
US2-lower ATCTTAATTAACTATTCCGTTTTGCCAA
repA-upper CAT GGC GGA AAC AGC GGT TAT C Primers used to identify BAC essential genes (repA)
repA-lower ATG TAT GAG AGG CGC ATT GGA G
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Fig. 2 Cloning procedure of the transfer plasmid to 10% ddH,0,
introduce the 8.8 kb fragment into MDV 814 genome 10%
1: the organization of MDV 814 genome; 2: the schematic map of ’
the transfer plasmid pUAB-gpt-BAC11; 3: the 8.8 kb BAC-gpt ddH,0, 4°C, 4000 r/min, 10 min; s
fragment containing the Eco-gpt (1.3 kb) and the BAC11 sequence o
(the essential genes of BAC vector) was inserted into US2 gene to 100 mL 10% ddH,0,
obtain recombinant virus , 4°C, 5000 r/min, 5 min;
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Fig. 3 Identification of pUAB-gpt-BAC11 by restriction
enzyme digestion
BamH I: 11 kb, 6.2 kb; Hind III: 10.5 kb, 6.7 kb; Pst I: 9.3 kb,
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Fig. 4 Schematic map of MDV 814-BAC, restriction enzyme digestion and PCR analysis

1: schematic map of MDV 814-BAC, in which the BAC-gpt fragment was inserted into US2 gene to obtain recombinant virus; 2: MDV-BAC2
agarose gel electrophoresis after restriction enzyme digestion; 3: some essential genes of BAC-gpt fragment and repeat regions of MDV were
analyzed by PCR (BAC-gpt, 8946 bp; gH, 2437 bp; gpt, 1372 bp; gpt-ORF, 462 bp; repA, 681 bp; 132 bp region, 432 bp; Meq, 1104 bp; pp38,
532 bp; ICP4, 1022 bp; vIL-8, 672 bp); 4: some essential genes in UL and US regions of MDV were analyzed by PCR (gB, 1100 bp; gK, 1003

bp; gL, 582 bp; gM, 1270 bp; UL31, 815 bp; UL34, 836 bp; gD, 1163 bp; gE, 1486 bp; gl, 1056 bp; US3, 1212 bp)

(n 2 (3
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Fig. 5 Comparison of plaque sizes and growth characteristics of wt-MDV 814, rv-MDV 814 and BAC2-derived MDV 814
1: plaque produced by wt-MDV814 (96 h,x200); 2: plaque produced by rv-MDV814 (96 h,x200); 3: plaque produced by BAC2-derived
MDV814 (96 h,x200)
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