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In workflows ranging from therapeutic gene expression 

studies to microbial community profiling, accurately and 

confidently quantifying nucleic acids is essential. Whole 

experiments may be jeopardised by inconsistent 

measurements or contaminants that are not yet detected. 

Even though they are accurate, traditional UV-Vis 

instruments frequently need larger sample volumes, 

cuvettes, and labour-intensive maintenance. In order to 

overcome these difficulties, the Implen NanoPhotometer® 

C40 provides full-spectrum, ultra-low volume 

quantification without the need for cuvettes or recalibration, 

as well as immediate contamination alerts. 

This study demonstrates the use of the NanoPhotometer® 

C40 in two research settings: 

INTRODUCTION

INSTRUMENT OVERVIEW
T
directly impacted by accurate nucleic acid quantification, which 

is a crucial stage in molecular biology and environmental 

research. This paper reports two practical applications of the 

Implen NanoPhotometer® C40: siRNA-based gene silencing in 

breast cancer research and environmental microbiology, where 

DNA was tracked during petroleum biodegradation. The 

NanoPhotometer® C40 ensured data quality and reproducibility 

in both situations by enabling quick, accurate DNA and RNA 

quantification with small sample volumes. The instrument is a 

vital tool in a variety of scientific contexts due to its sturdy design, 

full-spectrum detection, and contamination alerts.

he success of subsequent procedures like PCR, gene 

expression analysis, and metagenomic sequencing is 

(1) determining the integrity of DNA during hydrocarbon 

bioremediation, and (2) analysing the quality of RNA in a 

model of breast cancer cells for RNA interference 

investigations.

Protein and nucleic acid concentrations can be determined 

using the Implen NanoPhotometer® C40, a UV-Vis 

spectrophotometer, from volumes as small as 0.3 µL. It 

allows for high dynamic range analysis without sample 

dilution by supporting pathlengths of 0.67 mm and 0.07 mm. 

With integrated performance verification and no need for 

recalibration, the system offers automatic contamination 

detection and purity evaluation using absorbance ratios 

(A260/280 and A260/230).

The ability of enriched microbial communities to break down 

crude oil in marine sediment was examined in the study 

"Bioremediation of Petroleum Hydrocarbons Using 

Microbial Consortia." To improve the microbial consortia's 

capacity to degrade hydrocarbons, they were grown in 

oil-supplemented conditions during several enrichment 

cycles.

The MO BIO PowerSoil® DNA Isolation Kit was used to extract 

genomic DNA from culture samples after each enrichment. 

Before moving on to microbial profiling 

procedures like PCR-DGGE (Denaturing Gradient Gel 

Electrophoresis) and Illumina sequencing, the 

NanoPhotometer® C40 was used to evaluate the quantity and 

quality of DNA.

Case Study 1: 
DNA Quantification in Bioremediation

DNA concentration was measured to guarantee uniformity 

among enriched consortia.

To verify sample purity and rule out the possibility of protein 

or salt contamination, the A260/280 and A260/230 ratios 

were employed.

Researchers were able to identify any extraction carryover 
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In order to silence the gene CRIF1 in MCF-7 human breast 

cancer cells, researchers created a siRNA-loaded lipid 

nanoparticle (LNP) system, which was published in the 

International Journal of Molecular Sciences. The objective 

was to assess how CRIF1 knockdown affected p53, p21, and 

TIGAR-mediated tumor-suppressive pathways.

Following LNP transfection, TRIzol reagent was used to 

extract total RNA from both treated and control cells. Prior to 

reverse transcription and qRT-PCR, the extracted RNA was 

examined with the NanoPhotometer® C40.

RESULTS AND DISCUSSION
(such as leftover phenol or humic acids), which is typical 

in soil-based samples, thanks to real-time spectrum 

visualisation.

The C40's precise quantification made sure that only 

high-quality DNA moved on to sequencing, boosting 

the accuracy of analyses of microbial diversity and 

cross-enrichment generation comparisons. As a result, 

strong consortia dominated by Alcanivorax, Marinobacter, 

and other hydrocarbon-degrading taxa were identified.

Because it provided quick, accurate nucleic acid 

quantification with small sample volumes and no 

consumables, the NanoPhotometer® C40 was essential to 

both investigations. The highest analytical standards were 

maintained in clinical and environmental research 

workflows thanks to its capacity to compute purity ratios and 

provide instant visual feedback.

It enabled the following in the bioremediation study:

CONCLUSION
In two different fields—microbial environmental 

monitoring and molecular oncology—the Implen 

NanoPhotometer® C40 showed great utility. It is a vital tool 

in contemporary labs because of its capacity to provide 

accurate nucleic acid quantification results with incredibly 

small sample volumes. The C40 guarantees that sample 

quality is never a bottleneck, whether it is for analysing RNA 

from cancer cells or sequencing bacterial DNA from 

sediments contaminated by oil.
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It made it possible for the oncology study to:

Case Study 2: 
RNA Quantification in Breast Cancer Research

RNA concentrations were measured in order to standardise 

the inputs for cDNA synthesis across conditions.

RNA purity appropriate for enzymatic reactions was 

confirmed by A260/280 ratios greater than 2.0.

Degradation or leftover solvents could be found using visual 

absorbance profiling, which is essential for maintaining the 

accuracy of subsequent gene expression analysis.

The researchers confidently carried out the qRT-PCR 

analysis, which demonstrated successful gene silencing and 

related downstream effects, because of the 

NanoPhotometer®'s accuracy. 
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DNA input that is constant throughout DGGE and 

sequencing runs

Dependable observation of the dynamics of microbial 

communities

Normalisation of RNA input with confidence for qRT-PCR

Reliable confirmation of the therapeutic effects of siRNA
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