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Gene of interest SD16: 

 
AACAAAGTTGGCATGTTTTACACGTACTGGAGCACCGAGTGGATGGTTGA  
CTTTCCGGCGACTGCAAAGCGTATTGCGGGTTTGGGTTTCGATCTGATGG  
AAATCAATCTGGAAGAATTCCACAACCTGGCAGATGCGAAGAAACGCGAG  
CTGAAAGCCGTTGCGGACGATCTGGGTCTGACGGTCATGTGCTGCATTGG 
TCTGAAGTCCGAGTATGATTTTGCGAGCCCGGACAAGAGCGTGCGTGATG 
CCGGTACCGAATATGTGAAACGTCTGTTGGACGATTGCCATCTGCTGGGT  
GCTCCGGTGTTTGCAGGCTTGAACTTCTGTGCGTGGCCGCAGCACCCGCC 
GCTGGACATGGTTGACAAGCGTCCATACGTGGACCGCGCGATTGAGAGC  
GTCCGCCGTGTGATCAAAGTTGCAGAGGACTACGGTATCATTTATGCGCT  
CGAAGTTGTGAACCGTTACGAGCAATGGCTGTGCAATGATGCGAAAGAGG 
CAATCGCCTTCGCCGATGCAGTTGACAGCCCGGCTTGTAAGGTCCAGCTG 
GATACCTTTCACATGAATATCGAAGAGAACAGCTTTCGTGACGCGATCCTG 
GCGTGTAAGGGCAAGGTCGGTCATTTCCACATTGGCGAGCAGAACCGTCT 
GCCTCCGGGTGAGGGCCGTCTGCCGTGGGACGAAATTTTCGGCGCACTG 
AAAGAAATTGGTTATGATGGTACCATCGTCATGGAACCGTTCATGCGTACG 
GGTGGCTCTGTGGGCCGTGATGTAAAGGTTTGGCGTGACTTAAGCAATGG 
TGCTACCGATGAAGAAATGGACGAGCGCGCACGCCGCAGCTTGCAATTCG 
TTCGCGACAAACTGGCCTGA  

 
Primer sequences: 

 
The primer sequences were provided by “Pfeifer und Langen GmbH & Co. KG”. 
and verified via blasting with “Primer 3 Output” against the specific SD16-gene 
as well as against the production strain E.coli BL21(DE3) and further E.coli- 
strains. 

 
Primer: 
PL0013 F 

 
GTTGACAAGCGTCCATACGTG 

 
PL0014 R 

 
TGCTCGTAACGGTTCACAAC 

 

Probe-sequence: 
 

The probe sequence was provided by “Pfeifer und Langen GmbH & Co.KG” as 
well. This sequence was verified via blasting with “Primer 3 Output” against the 
specific SD16-gene as well as against the production strain E.coli BL21(DE3) 
and further E.coli-strains, also. 

 
Probesequenz 5': 6-Fam CGCGATTGAGAGCGTCCGCC 3': BHQ1 
P&L 

 
The 3’-quencher “BHQ1” was exchanged against the 3’-quencher “BMN-Q530”. 

 
Probe: 5': 6-Fam CGCGATTGAGAGCGTCCGCC 3': BMN-Q530 
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Positive DNA: 
 

Positive DNA was isolated from “E.coli BL21 (DE3) ∆arsB::SD16/ 
∆glvBC::SD16, Klon B3/12” and provided by “Pfeifer und Langen GmbH & 
Co.KG” subsequently. 

 
PCR conditions: 

 
Several PCR conditions were tested like 2- or 3-step PCR or the annealing 
temperature which was defined in first place by the melting point of the primer 
system and was specified in following steps: 

 
Mpt(Melting point temperature): X+4°C 
Mpt: X+2°C 
Mpt X 
Mpt X-2°C 
Mpt X-4°C 

 
Primer and Probe concentration were determined via several dilution series, 
whereas concentrations of the other reagents were based on the information 
provided by the manufacturer. 

 

Limit of detection: 
 

Serial dilutions of the positive DNA provided were carried out in multiple 
determinations. The dilution level at which reproducible results were obtained is 
used as limit of detection (LOD). As shown in fig.1, the samples with a 
concentration up to 1ng/mL SD16-DNA (SD16^4, see table 1; see fig.1) could 
be detected stable and reproducibly. Samples with a concentration of 
0,0001ng/µL SD16 were not detected reproducibly. The negative control H2O 
showed no amplification. 

 
Therefore the LOD of the PCR-detection system (GCI 90 2020-01) for the 
SD16-sequence of Pseudomonas cichorii is 1 ng/ml SD16-DNA. 
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Table 1: Series of dilutions of positive DNA extracted from “in E.coli BL21 (DE3) ∆arsB::SD16/ 
∆glvBC::SD16, Klon B3/12” 

Positive DNA DNA [ng/µL] DNA [pg/µL] Dilution factor 

SD16 117 measured  

SD16^1 1 calculated :11,7 

SD16^2 0,1 calculated :117 

SD16^3 0,01 calculated :1170 

SD16^4 0,001 calculated :11700 

SD16^5 0,0001 calculated :23400 

 
 
 

Figure 1: fluorescence curves during PCR amplification of SD16-gene in E.coli BL21 (DE3) ∆arsB::SD16/ 
∆glvBC::SD16, Klon B3/12” in several dilutions (see table1): a) positive control SD16 [DNA:117ng/µL]; b) 
SD16^1 [DNA:1ng/µL]; c) SD16^2 [0,1ng/µL]; d) SD16^3 [0,01ng/µL]; e) SD16^4 [0,001ng / mL]; f) 
SD16^5 [0,0001ng/µL] and negative control H2O; coordinate: number of PCR cycles; y-coordinate: 
normalized fluorescence 

 
 

LOD SD16 final: 1ng/ml 
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LOD matrix syrup (enzymesolution): 
 

For validation of the PCR-detection system (GCI 90 2020-01) for the SD16-sequence 
of Pseudomonas cichorii in the enzymesolution a real sample (F0155_5), provided by 
“Pfeifer & Langen GmbH & Co.KG”, was spiked with positive DNA from “E.coli BL21 
(DE3) ∆arsB::SD16/ ∆glvBC::SD16, Klon B3/12” in several dilutions before the DNA- 
extraction of the matrix in a way that the extracted sample had defined 
concentrations in 1mL spiked sample (see table 2). The DNA of those spiked 
samples were extracted and tested afterwards to determine the LOD of the target 
gene in the matrix of the extracted enzymesolution. 

 
 

Table 2: Series of SD16-spiked samples with final concentrations before DNA-extraction 
Spiked Samples Final concentration SD16 spiked 

enzymsolutionsample [ng/µL] 

 

SD16_spike 1 calculated 
SD16_spike ^1 0,1 calculated 
SD16_spike ^2 0,01 calculated 
SD16_spike ^3 0,001 calculated 
SD16_spike ^4 0,0001 calculated 

 
As control DNA positive DNA from “E.coli BL21 (DE3) ∆arsB::SD16/ ∆glvBC::SD16, 
Klon B3/12” was used. Negative control was nuclease-free H2O, as well as unspiked 
extracted DNA of the provided enzymesolution. 
As shown in fig.1, the samples with a spiked concentration up to 1ng/mL SD16-DNA 
(SD16_spike ^3, see table 2; see fig.2) before DNA-extraction could be detected 
stable and reproducibly. The negative samples H2O and unspiked sample-material 
show no amplification. Samples spiked to a concentration of 0,0001ng/µL were not 
detected reproducibly. 
The detected samples spiked with DNA from the enzymesolution show that inhibition 
control works with the positive DNA-spiked enyzmesolution-matrix as well. 

 

Figure 2: fluorescence curves during PCR amplification of SD16-gene in several samples: a) positive 
control E.coli BL21 (DE3) ∆arsB::SD16/ ∆glvBC::SD16, Klon B3/12 [DNA: 117ng/µL]; b) SD16_spike; c) 
SD16_spike^1; d) SD16_spike^2; e) SD16_spike^3; f) SD16_spike^4 and negative controls: unspiked 
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enzymesolution-sample and H2O; coordinate: number of PCR cycles; y-coordinate: normalized 
fluorescence; DNA concentration: see table 2 

 
The results of the validation of of the PCR-detection system (GCI 90 2020-01) for the 
SD16-sequence of Pseudomonas cichorii in the spiked enzymesolution (sample 
matrix) confirm the previous results of the detection of SD16 in extracted DNA from 
“E.coli BL21 (DE3) ∆arsB::SD16/ ∆glvBC::SD16, Klon B3/12”. Therefore it is shown, 
that the used method of DNA-extraction has no influence on the detection limit and 
performance of the detection-system. 
Due to the fact, that the desired LOD of this PCR-detection system is 0,01ng/µL 
SD16, it is possible to use a sample SD16 [0,01ng/µL] as reference to exclude false 
positive results with a lower concentration. 


