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The platform of characterization PAOL (Protein Analysis On Line) is compound of different instruments: 

 
 

 The degasser « SHIMADZU DGU 20A » allows degassing the buffers previously filtered at 0.1μm, before 

passing through the pump and onto the columns. 

 

 The pump « SHIMADZU LC-20AD » is used to generate a buffer flow through the different PAOL 

components. The flux is characterized by a constant flow (usually 0.5 ml / min) and low pulsations, during the 

movement of the pistons, because the detectors are very sensitive to fluctuations (change of flow, vibrations ...). 

 

 The autosampler injector « SHIMADZU SIL-20AC HT » can store up to 70 samples, between 4 and 40 ° C, 

and inject them. The injection loop has a volume of 100 μl that can be coupled to a 2 ml loop; the injection volume 

is typically 20μl 

 

 The steric exclusion column serves to physically separate the different species in solution. The columns used 

in the IBS are: "KW-804 Protein, KW-803 Protein and KW-802.5 Protein, with, Protein KW-G (Shodex) 

Protein", "WTC 050N5G, with, Cautions, WTC 050N5 (Wyatt) "and" Superdex 200 10/300 GL, Superdex 75 

10/300GL and Superose 6 10/300 GL (GE Healthcare) ". They are filled with silica or polymer and have different 

separation ranges up to 5,000 kDa. The "small" particles can enter the pores of the matrix and are eluted from the 

column later than the larger particles: There is thus separation. 

 

 The column oven "XL T-01" (WynSep) keeps the columns at controlled temperature between 4 ° and 30 ° C. 

 

 The multi- absorbance light detector « SHIMADZU SPD-M20A » measures, during elution, the 

absorbance between 190 and 700 nm. Three wavelengths are sent to the ASTRA software. In general, λ = 280 nm is 

used to determine the concentration of a protein in solution, with: clA nmnm  280280   

 

 The Static light scattering detector at 3 angles (SLS: Static Light Scattering = MALLS: Multi Angle Lazer 

Light Scattering) « WYATT mini DAWN TREOS »: The solution passes through a measuring cell and is then 

crossed by a laser beam ( = 658 nm). The scattered light is measured at three different angles (41.9 °, 90 ° and 

138.1 °). 

 

According to the Rayleigh-Debye-Gans model, the intensity I of the light diffused by the solution is directly 

proportional to the total concentration of solute c (in g / ml) and its average molar mass Mw:
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number of Avogadro NA. (dn / dc) represents the variation of the refractive index of the solution with the 

concentration. The concentration is determined independently, from the signal of the detector RI. MW can be 

determined from the intensity of the scattered light. 

 

For solutes of sizes > 20 nm, the diffused intensity decreases with the diffusion angle  and the MW 

determination is done by extrapolation to the zero diffusion angle. This is the reason why the intensity of the 

scattered light is measured at three different angles. 

 

 The Dynamic light scattering detector (DLS : Dynamic Light Scattering = QELS : Quasi Elastic Light 

Scattering) « WYATT DynaPro Nanostar ») measures the fluctuation of the light intensity scattered at 90 °, 

which is recovered by an optical fiber from the mini DAWN TREOS detector. It can also be used alone (with 

UVettes or a Quartz tank and its own laser) 
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Fluctuations in light intensity make it possible to determine a self-correlation function g(2)(). For an 

homogeneous solution,    
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Dt is linked to the hydrodynamic radius Rh, by the relation
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: temperature (Kelvin) ;  : viscosity of the solvent. 

 

 The MALS analyzes the average of the light intensity I, scattered by the sample, over long times (1 s) and 

deduces the molecular weight Mw (and the radius of gyration Rg if > 20 nm).  

 The QELS analyzes the fluctuations of the luminous intensity, I, diffused by all the molecules present in the 

sample, over short times (10-8 - 10-9 s) and deduces the diffusion coefficient Dt and therefore the hydrodynamic 

radius Rh. 

 
Fig. 1 : MALLS detector diagram (coupled to the QELS detector) : 

 

 

 

 

 

 

 

 

 

The refractive index detector « WYATT Optilab rEX » RI, (Refractive Index) measure the difference of 

the refractive index between the sample chamber and the reference chamber  

 
Fig. 2 : RI detector diagram : 

 

 

 

 

 

 

 

 

The detector works with a laser of the same wavelength as the MALS detector, the beam passes through 

two cells with triangular section. The first cell, called Sample Chamber, contains the solution at the output of the 

column which circulates continuously; the second cell contains the reference solution. Leaving the sample chamber 

and entering the reference chamber, the beam is deflected. If the refractive indices in the two cells are identical, this 

second deviation cancels exactly the first, the beam has not changed its original direction, it is only shifted. Even a 

small difference between the refractive index ns of the sample chamber and nr of the reference chamber causes the 

beam to change direction. This change is converted to a refractive index difference unit n. This difference helps to 

determine the concentration using the relationship c
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For proteins, the value of (dn/dc) is 0.186 ml/g; for membrane proteins 0.187 ml/g; for detergents, sugars, 

lipids and RNA, the (dn/dc) remains of the same order of magnitude (0.08-0.2 ml/g). 

Membrane protein analysis uses the combination of absorbance signals, RI and LS. 

 

The sample collector « SHIMADZU FRC-10A » allows collecting and preserving fractions after elution 

at controlled temperature (4 to 35 ° C). It can be slaved to the detection in absorbance. 
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