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Application of Several PCR Methods in Cloning Unknown
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Abstract: Degenerate PCR, modified targeted gene walking PCR, modified thermal asymmetric interlaced
PCR and Long-PCR were performed with genomic DNA of duck enteritis virus as a template and three
fragments (5350 bp, 11083 bp, 2905 bp) of DEV genome were obtained. DNA sequence analysis revealed
nine open reading frames encoding UL3, UL4, ULS5, UL25, UL26, UL27, UL28, and UL30 gene of DEV,
respectively. These sequences have been submitted to GenBank with accession numbers from EF554396 to
EF554402. Joint application of several PCR techniques is efficient in cloning unknown genes of duck enteri-

tis virus.
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Table 1 The primers used in PCR

Expectant target gene Primer Sequence (5'- 3")
5'-UL5 gene UL6SP1 CCGATGTGTTGGCCTTCCG
UL5DP1 GTYTGWGTAGGSGANCCNAC
Internal UL5 gene UL5SP1 GATGGTAAGGCTCCAGTCT
UL5DP2 GTCATRGCNAGYTTNGANCT
3"-ULS5 gene, UL4 gene UL5SP2 ATATGGCCACTGTGGTAGA
and 5'-UL3 gene UL3DP1 AYAARAGCYTGCARATGTT
3'-UL3 gene and 5'-UL2 gene UL3SP1 TCGGACTTATTGTCAGACAT
UL2DP1 CTGGTNTTYATGYTNTGGGG
Internal UL27 gene UL27DP1 ACNTCNGTMAAYTGYAT HGTNGA
UL27DP2 AACAARNGGNCGGWTRTARCA
5'-UL26 gene and 3'-UL27 gene UL26SP1 ATCTGCGGCTAGTGGCGAAA
UL27SP4 CTTCCAGGAGGATCGTCATG
Internal UL28 gene UL28SP1 TCCTTTCTTCTGGCTGCTGTTG
UL28DP1 TTTYGARGARCTNTGYGTNAC
5'-UL28 gene and 3'-UL29 gene UL28SP2 TATTTGCTTTGTTATATGGTCGC
UL29DP1 CCTAATGCCCAGTGGTTCTGGA
3'-UL30 gene UL30SP1 GCAGTGGAATTACTTGGCCGTTTG
UL30DP1 GACTGGCTNGCNATGMGNAA
Internal UL30 gene UL30SP2 AGTTGGAATCTTGGCTCGTAT
UL30DP2 CCMGARTTYGTNACNGGNTA
5'-UL30 gene UL30SP3 GTTCCATAAACAGTGGTCAAT
UL30DP3 CACGTNTAYGACATNGTNGA
5'— UL30 gene and 5'-UL29 gene UL30SP4 TGCCACTTTCTTACCACATTCGCTTA
UL29SP1 GCAGCGTACTCATCACTAAACCGTT
5'-UL25 gene UL24SP1 AGAATACGGTTATGATGGCAAGCA
UL24SP2 TAGCGATACAGAGACACAAATAGG
UL24SP3 TTCAGACCAACTAAACACT
3'— UL25 gene UL25SP1 TTAAATCGCGGCGCGTCCAATGGC
UL25SP2 GCCCAAACCATGAAAAGCGATAA
UL25SP3 CTTTGCGAGCGTTATATGGC
5'— UL27 gene UL27SP1 ATGTTCTCTAGATTCGGTTGGTCC
UL27SP2 GGAATGGAGACATA TTGACAACG
UL27SP3 TATTGACAACGTCTCCATTC
AD1 TACCANGTNCCRAA
AD2 GCNRCNARNCCNGGRAA
AD3 AAATATNGCNGCNGC
AD4 GCANARNGCNACRTG
ADS5 CACNARYTGRTTRTA
AD6 TCAGSTWTSGWGWT
AD7 CAGXAGWAXCAWAG
ADS GTACASTWTSGWGTT

Note: B=G+C+T, K=G+T, M=G+T, N=A+G+C+T, R=A+G, S=G+C, W=A+T, Y=C+T.
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Fig. 1 The strategy for PCR amplification of DEV genes
: DEV 1 s LA UL25  UL30 ; B: TAIL-PCR ; C:
UL2 ULS [N TAIL-PCR; ii: Long-PCR; iii: PCR; iv: targeted gene walking PCR.
Note: The genomic structure scheme presented here is drawn according to the human herpesvirus type 1, primer positions and amplification
directions are shown with arrow. A: Cloning UL25 to UL30 genes; B: Amplification of the downstream sequence by TAIL-PCR; C: Cloning
UL2 to ULS genes; i: Modified TAIL-PCR; ii: Long-PCR; iii: Degenerate PCR; iv: Modified targeted gene walking PCR.

% 2 TAIL-PCR 7£ GeneAmp System 9600 &IN5 72 FF

Table 2 Cycling conditions used for TAIL-PCR on the GeneAmp System 9600

Reaction File No. Cycle No. Thermal condition

Primary 1 1 98°C (40 s)
2 5 98°C (15 s), 62°C (1 min), 72°C (2 min)
3 1 98°C (15 s), 30 °C (3 min), ramping to 72°C over 3 min, 72°C (2 min)
5 12 98°C (5 s), 62°C (1 min), 72°C (2 min)

98°C (5 s), 62°C (1 min), 72°C (2 min)
6 1 98°C (5 s), 44°C (1 min), 72°C (2 min)
72°C (5 min)
Secondary 7 12 98°C (5 s), 62°C (1 min), 72°C (2 min)
98°C (5 s), 62°C (1 min), 72°C (2 min)
98°C (5 s), 44°C (1 min), 72°C (2 min)

6 1 72°C (5 min)
Tertiary 8 30 98°C (10 s), 44°C (1 min), 72°C (2 min)
1 72°C (5 min)
2 , 5350 bp
2 HR 11083 bp 2905 bp 3 DEV ,
1 PCR, 9 Targeted gene walking ORF UL3 UL4 ULS5 UL25 UL26 UL26.5
PCRs, 3 TAIL-PCRs, 1 Long-PCR UL27 UL2S8 UL30 s GenBank
. 1 Long-PCR PCR : EF554396~EF554403 3
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Fig. 2 Agarose gel analysis of partial PCR products for amplification of DEV genes

DA PCR UL27 . 1: DNA Marker (DL2000); 2: UL27DP1 UL27DP2
1200 bp 5 3: UL27DP1 ;4 UL27DP2 ;5: ; B: TAIL- PCR UL27 5'-
. UL27SP1-UL27SP2-UL27SP3 ADI, AD2, AD3, AD4 ;
M: DNA Marker (DL2000); I,II 1II TAIL-PCR 5 ; C: Long-PCR UL27 3'-
UL26 3- . 1: DNA Marker (DL15000); 2: UL26SP1  UL27SP4 3000 bp ;3¢
; D targeted gene walking PCR ULS . 1: DNA Marker (DL2000); 2:
ULS5SP1 UL5DP2 1500 bp ;3 .

Note: A: Identification of the degenerate PCR product for internal UL27 gene. 1: DNA molecular weight marker (DL2000); 2: The amplified
1200 bp fragment by UL27DP1 and UL27DP2; 3: Control with primer UL27DP1; 4: Control with primer UL27DP2; 5: Control with negative
template; B: Agarose gel analysis of modified TAIL- PCR products for amplification of the 5'-terminal of DEV UL27 gene. Using primers
UL27SP1-UL27SP2-UL27SP3 and AD1, AD2, AD3, AD4 from right to left respectively; M: DL 2000 marker; 1, Iland Il were primary,
secondary and tertiary reaction of TAIL-PCR, respectively; C: Identification of the Long-PCR product. 1: DNA molecular weight marker
(DL15000); 2: The amplified 3000 bp fragment by UL26SP1 and UL27SP4; 3: Control with negative template; D: Identification of the modi-
fied targeted gene walking PCR product for internal UL5 gene. 1: DNA molecular weight marker (DL2000); 2: The amplified 1500 bp frag-
ment by UL5SP1 and UL5DP2; 3: Control with negative template.

£3 IFEMESH DEV EEA T EE A ORFs 3 it
K H GenBank %S
Table 3 The.ORF's anq accession numbers of DEV
GenBank in the partial genome of DEV >
Gene Size (bp) GC (%) Accession No. EST, PCR > 5350 bp
UL3 720 48.06 EF554396 11083 bp 2905 bp DEV ,
UL4 714 43.98 EF554397 PCR ,
ULS 2568 42.41 EF554398
UL25 1797 44.46 EF554399 ’
UL26 2124 48.31 EF554400 P
UL26.5 1074 49.53 EF554400 DNA,
UL27 2796 44.64 EF554401
UL28 2412 45.32 EF554402 ’
UL30" 3273 4421 EF554403 ’
Note: *: Partial UL30 gene sequence. PCR
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> . : , 2007:
5 12—-14.
(8] TAIL-PCR 2] , . 2
, s , 1997: 1073—-1081.
23 mer~30 mer, Tm>60°C [3] Pan H, Cao R, Liu L, et al. Molecular cloning and se-

quence analysis of the duck enteritis virus ULS5 gene.
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