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Prometheus NT.48 

NanoTemper Technologies offers nanoDSF technology with the Prometheus 
Series. nanoDSF is the method of choice for easy, rapid and accurate analysis 
of protein folding and stability, with applications in protein engineering, 
formulation development and quality control. 

(QMR\�WKH�EHQH¿WV�RI�QDQR'6)�

Ź See more transitions with high-resolution data
Ź Get faster results with lower sample quantities
Ź Measure within a broad concentration range, from 5 µg/ml to 150 mg/ml
Ź Avoid labeling, ensuring buffer & detergent independent measurements

Prometheus NT.48
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nanoDSF 
A technology by NanoTemper

nanoDSF is an advanced Differential Scanning Fluorimetry technology. 
,W�GHWHFWV�VPDOOHVW�FKDQJHV�LQ�WKH�ÀXRUHVFHQFH�RI�WU\SWRSKDQ�SUHVHQW�LQ�
virtually all proteins.

7KH�ÀXRUHVFHQFH�RI�WU\SWRSKDQV�LQ�D�SURWHLQ�LV�VWURQJO\�GHSHQGHQW�RQ�
FORVH�VXUURXQGLQJV��%\�IROORZLQJ�FKDQJHV�LQ�ÀXRUHVFHQFH��FKHPLFDO�DQG�
thermal stability can be assessed in a truly label-free fashion.  

7KH�GXDO�89�WHFKQRORJ\�E\�1DQR7HPSHU�DOORZV�IRU�UDSLG�ÀXRUHVFHQFH�
detection, providing an unmatched scanning speed and data point density. 
This yields an ultra-high resolution unfolding curves which allow for 
detection of even minute unfolding signals.

)XUWKHUPRUH��VLQFH�QR�VHFRQGDU\�UHSRUWHU�ÀXRURSKRUHV�DUH�UHTXLUHG�DV�LQ�
conventional DSF, protein solutions can be analyzed independent of buffer 
compositions, and over a concentration range of 150 mg/ml down to 
5 µg/ml. This allows for the analysis of detergent-solubilized membrane 
proteins, as well as for highly concentrated antibody formulations.
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Technical Details

Prometheus NT.48 

Samples per run 48 samples

Fluorescence detection 330 / 350 nm

Labeling required No labeling, no dye

&RQFHQWUDWLRQ�RI�ÀXRUHVFHQW�PROHFXOH 5 µg/ml to > 150 mg/ml

Molecular weight range (Da) 101 - 107

Volume per measurement ���ȝO

Temperature controlled 15 °C - 98 °C

Heating rate 0.1 - 5 °C/min

Precision ± 0.2 °C

Biophysical parameters Denaturation midpoints Tm and Cm

7U\SWRSKDQ�ÀXRUHVFHQFH�UHTXLUHG Yes

Measurements in detergents Yes

Time for experiment & analysis Minutes - hours

Maintenance required No
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5HVXOWV��$QDO\]LQJ�WKH�7KHUPDO�6WDELOLW\�RI�$P\ODVHV

Protein denaturation curves are used to derive important stability 
parameters. The thermal stability of a given protein is typically described 
by the thermal unfolding transition midpoint Tm (°C), at which half of the 
protein population is unfolded. 

7P�FDQ�EH�FDOFXODWHG�IURP�WKH�FKDQJHV�LQ�WU\SWRSKDQ�ÀXRUHVFHQFH�
intensity, or from the ratio of tryptophan emission at 330 and 350 nm, 
which describes the shift of tryptophan emission upon unfolding. 
 
7\SLFDOO\��WKH���������QP�UDWLR�\LHOGV�GDWD�ZLWK�ZHOO�GH¿QHG�WUDQVLWLRQV�
upon protein unfolding, whereas the single wavelength detection does 
not always allow one to derive the Tm. Thus, the dual wavelength system 
of the Prometheus NT.48 provides a sensitive label-free detection for 
unfolding processes.

Crystal structure and thermal stability of two 
Amylase isoforms. 
(A) Two wavelenghts, 330 and 350nm are 
recorded. The ratio of the two wavelengths 
LV�SORWWHG�DJDLQVW�WKH�WHPSHUDWXUH��7KH�¿UVW�
derivative can be deduced to determine the 
Tm. 
(B) The 350/330nm ratio typically yields 
ZHOO�GH¿QHG�WUDQVLWLRQV��HYHQ�LI�WKH�VLQJOH�
wavelengths do not exhibit a clear unfolding 
transition.

B

A
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5HVXOWV��$P\ODVH�6WDELOLW\�LQ�'LIIHUHQW�%XIIHU�&RQGLWLRQV

Stability of Aspergillus oryzae Amylase TAKA in different buffer conditions
(A) Removal of Ca2+ ions results in a marked destabilization of amylase, as indicated by the shift of Tm 
towards lower values.
�%��,Q�RUGHU�WR�¿QG�RSWLPDO�FRQGLWLRQV�IRU�DQ�LQFUHDVHG�WKHUPDO�VWDELOLW\�RI�DP\ODVH��LWV�WKHUPDO�XQIROGLQJ�ZDV�
monitored under 5 different sucrose concentrations.

Precision and reproducibility of Prometheus NT.48 unfolding data. 
(A) The plots represent an overlay of 10 independently recorded melting curves of PPA and TAKA, 
respectively. 
(B) Determination of Tm for both proteins displays a small standard deviation between experiments 
��������&��DQG�D�JRRG�FRUUHODWLRQ�ZLWK�SXEOLVKHG�UHVXOWV�(Fitter, J., Structural and dynamical features contributing to 
WKHUPRVWDELOLW\�LQ�DOSKD�DP\ODVHV��&HOO�0RO�/LIH�6FL����������������S�����������

BA

BA
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5HVXOWV��'HWHUJHQW�6FUHHQ�IRU�D�0HPEUDQH�3URWHLQ

Structure of HiTehA. 
A) Schematic representation of the 
domain organization of SLAC1-like 
transmembrane proteins. B) Crystal 
structure of HiTehA showing the quasi-
¿YH�IROG�V\PPHWULFDO�DUUDQJHPHQW�RI�
transmembrane helices around the 
central pore.

Detergent screen of HiTehA. 
A) Representative thermal unfolding 
curves of HiTehA in 50 mM Tris 
HCl pH 8.0, 200 mM NaCl and the 
respective detergents. B) Example for 
different unfolding onset temperatures 
in presence of C6E3 and DDM. 
C) Summary of Tm values (red 
bars, right) and unfolding onset 
temperatures (black dots, right) in 
presence of different detergents.

2XU�UHVXOWV�VKRZ�WKDW�PRQLWRULQJ�RI�WU\SWRSKDQ�ÀXRUHVFHQFH�HPLVVLRQ�VKLIWV�
during thermal unfolding, using the Prometheus NT.48, is a perfect approach to 
GHWHUPLQH�WKH�RSWLPDO�FRQGLWLRQV�IRU�PHPEUDQH�SURWHLQ�SXUL¿FDWLRQ�DQG�VWRUDJH��

1RWDEO\��PLFHOOH�IRUPDWLRQ��DXWRÀXRUHVFHQFH�RU�RWKHU�VHFRQGDU\�HIIHFWV�
which are common for detergents, and which often interfere with biophysical 
characterization of membrane protein stability, do not impede measurements 
employing the Prometheus NT.48. 

Moreover, the high precision and sensitivity of the instrument allows for detection 
of very low protein concentrations in the range of a few µg/ml in as little as 10 µl 
of sample, thus protein consumption is very small compared to other methods.
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5HVXOWV��2SWLPXP�%XIIHU�&RQGLWLRQV�IRU�$QWLERG\�
Formulations

Thermal unfolding curves and unfolding transition midpoints of antibodies mAb1 and mAb2. 
(A) Thermal unfolding curves of mAb1 and mAb2 in presence of 25 mM Na-Citrate at different pH values. Insets show 
WKH�S+�GHSHQGHQFH�RI�WKH�¿UVW�XQIROGLQJ�WUDQVLWLRQ�PLGSRLQW��7P����
(B) Dependence of Tm1 and Tm2 on the pH of the buffer for all tested conditions.

Our data demonstrate that the Prometheus NT.48 delivers high quality thermal 
unfolding data for antibody buffer screening campaigns. In summary, 45 different 
buffer conditions were tested on 2 antibodies, and 90 thermal unfolding curves 
have been recorded and analyzed within less than 2.5 hours. 

The large dynamic range of the Prometheus NT.48 allows for analyzing thermal 
unfolding in solutions containing antibody concentrations between 150 mg/ml 
down to few µg/ml. Thus, it can be utilized for both stability screening during 
the early phases of antibody development, where only small amounts of protein 
DUH�DYDLODEOH�DV�ZHOO�DV�IRU�¿QDO�IRUPXODWLRQ�VFUHHQLQJV�FDPSDLJQV�LQ�KLJKO\�
concentrated samples.  

The high-resolution thermal unfolding curves also enable separate and rapid 
DVVHVVPHQW�RI�WKH�HIIHFWV�RI�EXIIHUV��H[FLSLHQWV�RU�HYHQ�FRYDOHQW�PRGL¿FDWLRQV�
on the stability of distinct antibody domains.
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5HVXOWV��4XDOLW\�&RQWURO

Forced-degradation stress-test on MEK1
MEk1 protein was subject to the indicated stresses, 
and the fraction of unfolded protein was calculated 
based on the F350/F330 ratio at 25 °C. Error bars are 
s.d. from three measurements.

Establishing a protein unfolding standard. 
Unfolded IgG at different concentrations was mixed 
with folded IgG and subject to thermal unfolding. 
The percentage of unfolded IgG in the solution was 
TXDQWL¿HG�EDVHG�RQ�WKH�)����)����UDWLR�PHDVXUHG�DW�
25 °C.

The presented data demonstrate that the Prometheus NT.48 can be employed 
to quickly detect and quantify unfolded proteins for quality control purposes with 
unmatched speed, at the same time offering unique ease of use. 

7KH�SUHVHQWHG�TXDOLW\�FRQWURO�H[SHULPHQWV�FDQ�EH�SHUIRUPHG�E\�¿OOLQJ�FDSLOODULHV�
directly from stock solutions without laborious sample preparation or loading. 
F350/F330 values of up to 48 samples are then recorded in parallel using a one-
button routine, providing stability data within seconds.
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Customer Statements

Prof. Dr. Thomas Müller, University of Wuerzburg, Germany

Commonly used methods to determine protein stability suffer from 
YDULRXV�GUDZEDFNV�UHTXLULQJ�HLWKHU�UDWKHU�ODUJH�DPRXQWV��'6&���VSHFL¿F�
conditions (CD), or otherwise cannot be applied to all biomolecules species 
(ThermoFlour). In particular very few methods exist for membrane proteins, 
as the requirement of detergent-containing buffers very often impedes the 
use of CD spectroscopy (due to strong light absorption by the detergent) 
and the application of the usually preferred ThermoFluor methodology (due 
to binding of the dye to the detergent micelles). The capabilities of the new 
Prometheus NT.48 in measuring thermal unfolding now allows us to quickly 
determine the ideal buffer conditions and the detergent best suited for 
crystallization trials. Fast measurements, very low material consumption, 
label-free capabilities, and low background noise make the Prometheus 
NT.48 the best current solution for screening membrane protein buffer 
conditions.

Dr. Neil Ferguson, University College Dublin, Ireland

“Over the years, my co-workers and I have measured the stability of many 
tens of thousands of proteins (or mutants thereof). Typically, these take 
the form of chemical denaturant titrations or thermal denaturation assays.  
Whilst the latter has proved possible to automate via different strategies, 
chemical denaturant titrations have historically been slow, required user 
skill and continual intervention to achieve good results and consumed lots 
of protein. This has led to denaturant titrations being a niche, primarily 
academic, technique. 
However, the NanoTemper Prometheus changes this, as it allows very rapid, 
low protein consumption determination of protein stability using chemical 
and/or thermal denaturation. Thus, the Prometheus is an ideal workhorse 
for academic research involving large-scale protein engineering or stability 
measurements. ”

Dr. Thomas Schubert, 2bind GmbH

“2bind offers service for biomolecular interaction studies using MicroScale 
Thermophoresis. Our customers provide samples at different stages in their 
projects, sometimes with only little knowledge about the stability of different 
constructs and suitable buffer conditions. 
The Prometheus NT.48 now allows us to quickly test the stability of proteins 
in different buffer conditions and even in the presence of detergents. This 
enables us to also measure membrane proteins in close to native conditions, 
which is not possible with the conventional DSF method. The unmatched 
UHVROXWLRQ�GXH�WR�WKH�KLJK�GHQVLW\�RI�GDWD�SRLQWV�DUH�YHU\�EHQH¿FLDO�IRU�
DQWLERG\�HQJLQHHULQJ�SURMHFWV�VLQFH�PXOWLSOH�WUDQVLWLRQV�FDQ�EH�LGHQWL¿HG�DQG�
determined with high accuracy and reproducibility.
We also appreciate that the instrument is very robust and absolutely 
maintenance-free.”
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Europe / International

NanoTemper Technologies GmbH
Flößergasse 4
81369 München
Germany

Phone +49 (0)89 4522895 0
Fax       +49 (0)89 4522895 60

info@nanotemper-technologies.com

USA / Canada

NanoTemper Technologies, Inc.
395 Oyster Point Blvd. Suite 135
South San Francisco, 
CA 94080, USA

Phone  + 1 650 763 1658
Fax    + 1 650 350 4390

info@nanotemper-technologies.com

South America

NanoTemper Technologies GmbH
Center Alameda Santos
Alameda Santos, 200
São Paulo -SP 01418-000, Brazil

3KRQH��������������������
or   +55 (11) 3587-1408

info@nanotemper-technologies.com


