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Development of a Real-time PCR for Determination of Foreign Gene Copy Number

in Genome of Pichia pastoris
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Abstract; A TagMan real-time PCR assay for rapid determination of the foreign gene copy number
in genome of recombinant P. pastoris strains was developed using gp90 gene of reticuloendotheli-
osis virus as target gene and Glyceraldehydes-3-phosphate dehydrogenase (GAP) gene of P. pas-
toris as reference gene. The double standard curves of reference gene and gp90 gene were mapped
and the genomic DNA of P. pastoris transformants containing gp90 gene was analyzed by real-
time PCR, then the gp90/reference ratio in the samples was calibrated as the gp90 gene copy
numbers integrated into the genome of P. pastoris. Using this method, one copy of the foreign
gene integrated into the yeast genome can be detected sensitively and had good reproducibility.
Sixty recombinant P. pastoris transformants were detected by this real-time PCR method. It was
found that 38 recombinant strains contained one copy of gp90 gene and 22 contained multiple cop-
ies. This study suggests that the real-time quantitative PCR is a good tool for detecting of foreign
gene copy number in P. pastoris transformants and it will be useful for screening of P. pastoris
transformants with high level productivity.
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Table 1 Primers and probes used in this study
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ep90U 5"-AGCGAATTCATGGACTGTCTCACC-3’

ep9IoL. 5“AGAGCGGCCGCTTACTTATGACGCCCAGC-3'
epIORTU 5'- AAGAATCTGTGCGTGAAAG -3'
epIORTL - TAAGGACCTGGTGAGTAGC -3'
gp90Probe 5'- FAM-CCCCGACCAAGAGGAGTAGAT-BHQ-1-3'
GAPRTU 5'- TCATCACTGCTCCATCCAA -3

GAPRTL 5'- GAAGCCGTTCTACCACCTC -3'
GAPProbe 5'- FAM-CCACCGTCCACTCCATGACCGCCAC-BHQ-1-3'
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Fig. 1 Dynamic curve (A) and Standard curve (B) of fluorescent quantitative PCR
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Table 2 The reproducibility of the fluorescent quantitative PCR

gp90 HH gp90 gene GAP %5 GAP gene FRUE SR/ (B0 - uLY)
Tt BREK/ % Tt AR SRR Y Concentration of the
CV% CVY% standard (copies * uL'")
24.14+0. 15 0.61 24.2140.19 0.78 1.0X10°
HAEE 27,2440, 09 0.33 27.3240.11 0. 40 1.0x10*
Intra-assay 30.58+0.18 0.58 31.0840. 22 0.71 1.0X10°
reproducibility 34,4240, 21 0.61 34,9540, 16 0. 46 1.0X 10?
36.9740.19 0.51 37.184+0. 25 0.67 1.0X10
24,3840, 23 0. 94 24.9740.13 0.52 1.0X10°
dtt 1) E 42 27.1540. 21 0.77 27.46+0.17 0.62 1.0X 10"
Inter-assay 30. 9440, 31 0.37 31.6540. 16 0.51 1.0X10°
reproducibility 34,5140, 13 0. 38 35.0740. 25 0.71 1.0X10?
36.84+0. 26 0.71 36.71+0. 15 0.41 1.0X10

®3 KRERE®RRAELEE PCRIEMLER

Table 3 Representative examples of Real-time PCR analysis for recombinant strains

n gp90 FH gp90 gene GAP 3 GAP gene g P90 i A8 D%
Tf* Ze ks 5 I8 Zei ks 75 I g p90 copy numbers
e Copy number Copy number integrated into yeast genome
1 17.29+0.11 3.00X10° 17.34+0.13 2.89X10° 1. 038

2 16.9940. 09 3.71X10° 18.0340. 16 1.76 X10° 2.106

3 16.45+0. 10 5.50X10° 17.9840. 24 1.81X10° 3.036

4 15.684-0. 12 9.57X10° 17.6140.17 2.38X10° 4.021

5 15.7140. 21 9.27X10° 17.9540. 16 1.85X10° 5.011

6 15.424-0. 06 1.15X107 17.9240. 22 1.90X10° 6.061

7 15.2540.13 1.30X 107 17.9540. 25 1.85X10° 7.037

8 14.8140. 19 1. 78 X107 17.7140. 10 2.21X10° 8.071
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Fig. 2 Representative example of Real-time PCR analysis
for recombinant strains which have integrated 2

copies (2C) and 5 copies (5C) gp90 gene
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