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INTENDED USE
The HYDRAGEL 5 PROTEINURIE kit is designed for the classification of proteinuria in unconcentrated urine. The kit is used in conjunction with the
semi-automated HYDRASYS instrument. Electrophoresis on neutral buffered SDS-agarose gels separates the urinary proteins by molecular weight
and clearly distinguishes the proteins of tubular and glomerular origin. The resulting electrophoretic patterns, stained with acid violet, are visually
compared to molecular weight protein markers in the reference track to identify the individual urinary proteins and thus classify the proteinuria.

Each agarose gel in the HYDRAGEL 5 PROTEINURIE kit is intended to run 5 samples.

For In Vitro Diagnostic Use.

NOTE : In this instruction sheet, the name "HYDRASYS" is used for both semi-automated HYDRASYS and HYDRASYS 2 instruments.

PRINCIPLE OF THE TEST 1-13

In an excess of an anionic detergent sodium dodecyl sulfate (SDS), proteins are converted into SDS-protein complexes. In these complexes, the native
conformation of proteins is disrupted, and they all assume the same conformation and the same negative charge per mass unit. When such SDS -
proteins are electrophoresed on a medium with appropriate sieving properties, such as the HYDRAGEL 5 PROTEINURIE gels containing a high
concentration of agarose, they separate according to their molecular weight. 
On HYDRAGEL 5 PROTEINURIE gels, the individual proteins of tubular origin (i.e., molecular weight < 65 - 70 kDa) and of glomerular origin
(i.e., > 65 - 70 kDa) are clearly separated. Therefore, proteinuria can be not only detected but also classified according to the proteins detected (e.g.,
glomerular, tubular and mixed). The procedural parameters and the sensitivity of acid violet staining allow the detection of proteins without any previous
urine concentration.
The minimum detection level is about 1.5 mg/dL per fraction.

REAGENTS AND MATERIALS SUPPLIED IN THE HYDRAGEL 5 PROTEINURIE KIT

WARNING : See the safety data sheets.

| ITEMS | PN 4115 || Agarose Gels (ready to use) | 10 gels || Buffered Strips (ready to use) | 10 packs of 2 each || Acid violet Stain (stock solution) | 1 vial, 75 mL || Diluent (ready to use) | 1 vial, 1 mL || Filter Paper Strips | 1 pack of 10 |
FOR OPTIMAL RESULTS :
All reagents from the same kit must be always used together and according to the package insert instructions.
PLEASE READ THE PACKAGE INSERT CAREFULLY.

1. AGAROSE GELS
Preparation
Agarose gels are ready to use. Each gel contains : agarose ; buffer solution pH 7.0 ± 0.5 ; additives, nonhazardous at concentrations used, necessary
for optimum performance.
Use
Support medium for urinary protein electrophoresis.
Storage, stability and signs of deterioration
Store the gels horizontally in the original protective packaging at room temperature (15 to 30 °C). (The arrow on the front of the kit box must be pointing
upwards). DO NOT REFRIGERATE OR FREEZE. Avoid obvious temperature fluctuations during storage (e.g., do not store close to a window or to a
heat source). The gels are stable until the expiration date indicated on the kit package or the gel package labels.
Discard gel when:
(i) crystals or precipitate form on the gel surface or the gel texture becomes very soft (all these result from freezing the gel or gel stored in cold

temperature),
(ii) bacterial or mold growth is indicated,
(iii) abnormal liquid quantity is present in the gel box (as a result of buffer exudation from the gel due to improper storage conditions).

2. BUFFERED STRIPS
Preparation
Buffered sponge strips are ready to use. Each contains : buffer solution pH 7.0 ± 0.5 ; additives, nonhazardous at concentrations used, necessary for
optimum performance.
Use
Buffered strips function as electrophoresis buffer reservoir and ensure contact between the gel and electrodes.
Storage, stability and signs of deterioration
Store the buffered strips horizontally in the original protective packaging at room temperature. (The arrow on the front of the kit box must be pointing
upwards).
They are stable until the expiration date indicated on the kit package or buffered strips package label.
DO NOT FREEZE.
Discard buffered strips if the package is opened and the strips dry out.
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3. ACID VIOLET STAIN
Preparation
The vial of the stock acid violet stain to be diluted up to 300 mL with distilled or deionized water.
After dilution, the working stain solution contains : acidic solution pH ≈ 2 ; acid violet ; ethylene-glycol ; additives, nonhazardous at concentrations used,
necessary for optimum performance.
Use
For staining gels with electrophoretic protein separations.
IMPORTANT : The staining solution is designed to stain only 10 gels. Change the solution after 10 staining steps.
Storage, stability and signs of deterioration
Store both stock and working stain solutions at room temperature or refrigerated in closed containers to prevent evaporation. Stock stain solution is
stable until the expiration date indicated on the kit package or stain vial labels. Working stain solution is stable for 6 months.

4. DILUENT
Preparation
Diluent is ready to use. It contains : buffer solution pH 7.0 ± 0.5 ; bromophenol blue ; additives, nonhazardous at concentrations used, necessary for
optimum performance.
Use
For the dilution and treatment of the urine samples. The bromophenol blue serves as a convenient application and migration marker.
Storage, stability and signs of deterioration
Store diluent at room temperature. It is stable until the expiration date indicated on the kit package or diluent vial labels.
Diluent must be free of precipitation.

5. FILTER PAPERS
Use
Precut, single use, thin absorbent paper pads for blotting excessive moisture off the gel surface before sample application.

REAGENTS REQUIRED BUT NOT SUPPLIED

WARNING : See the safety data sheets.

1. SALINE
Preparation
Make 0.15 M (0.9 g/dL) NaCl solution in distilled or deionized water.
Use
For diluting urine samples with protein concentration > 0.2 g/dL.
Storage, stability and signs of deterioration
Store at room temperature or refrigerated. Discard after 3 months or if it changes its appearance, e.g., becomes cloudy due to microbial contamination.
For longer storage periods, add sodium azide, 0.1 g/dL.

2. DESTAINING SOLUTION
Preparation
Each vial of stock Destaining Solution (SEBIA, PN 4540, 10 vials 100 mL each) to be diluted up to 100 liters with distilled or deionized water. It is
convenient to dilute only 5 mL of the stock solution to 5 liters, the volume of the destaining solution container. 
After dilution, the working destaining solution contains an acidic solution pH ≈ 2.
Use
For destaining, that is removal of excess and background stain from the gels and for rinsing the staining chamber after cleaning with wash solution.
To neutralize the acidity of the destaining solution, pour 15 mL of a 50 % solution of Sodium Hydroxide, into the empty waste container.
Storage, stability and signs of deterioration
Store the stock destaining solution at room temperature or refrigerated. It is stable until the expiration date indicated on the kit package or destaining
solution vial labels. Working destaining solution is stable for one week at room temperature in a closed bottle. Do not add any sodium azide.
Discard working destaining solution if it changes its appearance, e.g., becomes cloudy due to microbial contamination.
To prevent microbial proliferation in the diluted destaining solution to be stored more than one week, add 5 µL/dL of ProClin 300.
Working destaining solution added with ProClin is stable in a closed bottle at room temperature or refrigerated until the expiration date indicated on the
kit package or destaining solution vial labels.

3. HYDRASYS WASH SOLUTION
Preparation
Each vial of the stock HYDRASYS Wash Solution (SEBIA, PN 4541, 10 vials, 80 mL each) to be diluted up to 5 liters with distilled or deionized water.
After dilution, the working wash solution contains : buffer solution pH 8.7 ± 0.5.
Use
It serves for cleaning of the HYDRASYS Staining Compartment. Use periodically, e.g., if the instrument is used daily, wash the staining compartment
weekly.
See the package insert for directions to use.
Storage, stability and signs of deterioration
Store the stock and working wash solutions in closed containers at room temperature or refrigerated. They are stable until the expiration date indicated
on the wash solution vial label.
Discard working wash solution if it changes its appearance, e.g., becomes cloudy due to microbial contamination.
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4. STORAGE SOLUTION
Preparation
Prepare a 15 % glycerin solution in distilled or deionized water (vol. / vol.).
Use
To treat gels to prevent shrinkage and tearing during the final drying step.
Storage, stability and signs of deterioration
Store storage solution at room temperature (15 to 30 °C) or refrigerated (2 to 8 °C) in a closed bottle. The same storage solution can be used for
3 gels.
Discard if it changes its appearance, e.g., becomes cloudy due to microbial contamination.

NOTES :
The assays that were performed for the validation of reagents demonstrated that, for the different solutions and using an adapted equipment for the
reconstitution volume, a variation of ± 5 % on the final volume has no adverse effect on the analysis.
The distilled or deionized water used to reconstitute solutions, must be free of bacterial proliferation and mold (use a 0.22 µm filter) and have a
resistivity higher than 10 Megohms x cm.

EQUIPMENT AND ACCESSORIES REQUIRED

1. HYDRASYS System SEBIA: HYDRASYS 2 SCAN PN 1200, HYDRASYS 2 PN 1201, HYDRASYS 2 SCAN FOCUSING PN 1202, HYDRASYS 2
FOCUSING PN 1203, HYDRASYS PN 1210 or PN 1211 or HYDRASYS FOCUSING PN 1212.

2. Container Kit supplied with HYDRASYS.
3. HYDRASYS Universal gel holder for half-gels SEBIA, PN 1278, with HYDRASYS and HYDRASYS 2.
4. Pipettes:  5 µL, 20 µL and 200 µL.
5. Molecular weight markers, e.g., Molecular Mass Control, SEBIA, PN 4781, or LMW Calibration kit, Pharmacia.

SAMPLES FOR ANALYSIS

Sample collection and storage
The analysis is carried out on fresh urine collected over 24 hours. If needed, refrigerate samples (2 to 8 °C) as soon as possible after collection for up
to one week. For longer storage periods, keep samples frozen (stable at least one month).
Freezing urine samples with HEPES 0.1 M (pH 6.75) and sodium azide, 0.02 g/dL improve the storage stability.
IMPORTANT:  Avoid boric acid as preservative.
Thawed samples may give slight application marks due to protein denaturation.
Sample preparation
Take 20 µL diluent (this solution is viscous ; ensure that no air bubbles are trapped during pipetting). Deliver it to the very bottom of a microtube ;
ensure that the viscous liquid does not cling to the microtube wall. Add 80 µL neat urine. Vortex for about 5 seconds.
For proteinuria > 0.2 g/dL, dilute the sample with saline to obtain about 0.2 g/dL proteins. Then, follow the standard procedure.
NOTE : Diffusion of urine samples may be hindered when the urine (neat or concentrated) is turbid. It is recommended to remove the particulates by
centrifugation (e.g., 10 minutes at 3,000 rpm) or filtration (e.g., 0.45 µm syringe filter).

PROCEDURE

The HYDRASYS system is a semi-automated multi-parameter instrument. The automated steps include processing of HYDRAGEL agarose gels in
the following sequence:  electrophoretic migration, drying, staining, destaining and final drying. The manual steps include handling samples and gels,
sample application and setting up the instrument for operation.
READ CAREFULLY HYDRASYS / HYDRASYS 2 INSTRUCTION MANUAL.

I. MIGRATION SET UP
1. Switch on HYDRASYS instrument.
2. Unpack the gel. The gel can be conveniently placed on the top of the closed gel box.
3. Blot gently and rapidly excess of liquid from the wells with a filter paper strip. Center the strip so that it is lined up with the wells.
4. Apply carefully 5 µL treated urine sample in each well without introducing air bubbles. Wipe the pipette’s tip before each application. Do not

touch the bottom of the well during application.
5. Open the lid of the Migration Module and raise the electrode and applicator carriers.

WARNING:  Never close the lid while the carriers are raised !
6. Select "1*5 PROTEINURIE" migration program for one gel or "2*5 PROTEINURIE " migration program for 2 gels from the instrument menu

(left side of the keyboard).
7. Remove buffered strips from the package ; handle them by the plastic ends. Engage the punched ends of the strip's plastic backing to the pins

on the electrode carrier ; the strip's plastic backing must face the carrier (Fig. 1).
8. Pool 120 µL of distilled or deionized water on the lower middle of the frame printed on the Temperature Control Plate of the migration module

for one gel, or 2 times 100 µL on the lower halfright and halfleft for 2 gels.
- Place the gel plate (the gel side up) with its edge against the stop at the bottom of the printed frame (Fig. 2).
- Bend the gel and ease it down onto the water pool (Fig. 2). Ensure that no air bubbles are trapped, water is spread underneath the entire

gel plate and the gel is lined up with the printed frame.
9. Lower both carriers down. In this position the buffered strips do not touch the gel. DO NOT FORCE THE CARRIERS ALL THE WAY DOWN.
10. Close the lid of the migration module.
11. Start the procedure immediately by pressing the green arrow "START" key on the left side of the keyboard.

IMPORTANT:  Make sure that the ventilation air inlet on the right side of the instrument is not blocked.
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MIGRATION - DESCRIPTION OF THE AUTOMATED STEPS
• Sample diffusion into the gel for 10 minutes.
• The two carriers are lowered so that buffered strips contact the gel surface.
• Migration is carried out under 10 W constant for one gel or 20 W constant for two gels, at 20 °C controlled by Peltier effect until 60 Vh have

accumulated, for about 15 minutes.
• The electrode carrier rises to disconnect the electrodes.
• An audible beep signals that the migration module lid unlocks.
NOTE:  The migration module lid remains closed during all migration steps.

II. GEL PROCESSING SET-UP
1. Open the lid.
2. Raise both carriers, remove the buffered strips by their plastic ends and discard.
3. Remove the gel film for further processing.
4. After each use, wipe the electrodes and the temperature control plate with a soft wet tissue and a new migration run may start.
5. Open the Gel Holder. Lay it flat and position the wet gel (with gel side facing up) into the grooves of the two rods and close the holder. Make

sure that the film is correctly positioned inside the holder (Fig. 3).
IMPORTANT : For the staining of one or two HYDRAGEL 5 PROTEINURIE gels with HYDRASYS 2, use imperatively the HYDRASYS
universal gel holder, SEBIA PN 1278.

6. Place the gel holder into the Gel Processing / Staining Module.
IMPORTANT:  Before starting the gel processing / staining program, check the following:
- the staining container is filled with 300 mL of staining solution ;
- the destaining container contains at least 1 liter of destaining solution ;
- the storage solution container is filled with 300 mL of storage solution ;
- the waste container is empty.
For reagent line connection: refer to the information displayed on the screen of the instrument (select key: REAGENT LINES).
IMPORTANT:  Do not forget to block up the unused lines.

7. Select "PROTEINURIE" staining program from the instrument menu and start the run by pressing the "START" key (green arrow on the right
side of the keyboard).
During staining, destaining and drying steps, the compartment remains locked.
After cooling step, an audible beep signals that the compartment unlocks (the ventilation is maintained until the gel holder is removed).

III. GEL PROCESSING COMPLETION
1. Remove the gel holder from the compartment, open it and remove the dried gel.
2. If needed, clean the back side (the plastic support side) of the dry film with a damp soft paper.

QUALITY CONTROL
It is advised to include an assayed molecular weight control into each run of samples.

* US customers : Follow federal, state and local guidelines for quality control.

RESULTS

Interpretation 1-13

Interpretation is qualitative. As an aid in interpretation see BIBLIOGRAPHY.

Physiological proteinuria
It is weak, generally lower than 120 mg / 24 h and there is no significant difference between male and female. The major protein is albumin associated
with traces of transferrin and immunoglobulins. A proteinuria higher than 120 mg / 24 h must be considered as pathological.
A positive proteinuria (> 120 mg / 24 hours) should be followed up by a qualitative analysis of the eliminated proteins.

The glomerular proteinuria is characterized by proteins with a molecular weight > 65 - 70 kDa (e.g., albumin, transferrin, Ig G) located between the
sample application point and the albumin fraction. In these cases, albumin is the major fraction.

The tubular proteinuria is characterized by proteins with a molecular  weight < 65 - 70 kDa located between the albumin fraction and the anodic side
of the gel, e.g., α-1 microglobulin, monoclonal free light chains, ß-2 microglobulin, RBP (retinol binding protein), lysozyme. In tubular proteinuria,
albumin is the minor fraction.
Dimers (50 kDa) and/or higher polymerized forms of free light chains can be present in addition to the monomers (25 kDa). Rarely, only a single band
of polymerized light chains is seen. An identification by immunofixation (HYDRAGEL 1/2/4 BENCE JONES kits SEBIA, PN 4321/4322/4324) is
essential to differentiate the polyclonal free light chains from the monoclonal free light chains. To confirm the presence of light chains in a band
suspected to be a polymer, the sample should be treated with a reducing agent (e.g., ß-mercaptoethanol) to de-polymerize the light chains and the
electrophoresis should be repeated. Add 5 µL ß-Mercaptoethanol previously diluted 10 times in distilled or deionized water to 100 µL urine, mix well
and add diluent as previously described (see Sample preparation).

The mixed proteinuria is characterized by the presence of both tubular and glomerular proteins.

Limitations
Frozen and thawed samples may give light application marks due to proteins denaturation.
Due to the resolution and sensitivity limits of zone electrophoresis, it is possible that some monoclonal components may not be detected with this
method.

Troubleshooting
Call Technical Service of the supplier when the test fails to perform while the instructions for the preparation and storage of materials, and for the
procedure were carefully followed.
Kit reagent Safety Data Sheets and informations on waste products elimination are available from the Technical Service of the supplier.
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PERFORMANCE DATA

All electrophoregrams were evaluated visually.

Reproducibility
Urine samples showing tubular, glomerular and mixed proteinuria were used. A molecular weight control (Pharmacia) was applied in one track on each
gel. 

Within gel
The three samples were each applied in four tracks of a single gel.

Gel-to-gel
Four different samples were applied on each of the 10 gels from the same lot.

Lot-to-lot
Four different samples were applied in four tracks of a single gel from three different lots each.
There were no visually detectable differences among the repeats.

Accuracy
Hospital urine specimen (n = 90) and urines from healthy adults (n = 14) were used. The urinary proteins, selected as indicators of the type of
nephropathies (alpha 1-microglobulin, beta 2-microglobulin, free & bound kappa light chains and free & bound lambda light chains for the tubular
damage, and Ig G, albumin and transferrin for the glomerular damage), were each quantitatively assayed in hospital clinical laboratories by
immunoassay procedures:  rate nephelometry (Beckman Array system) or immunoenzymatically (Abbot IMX system). The analyses were performed
on fresh urine samples. The samples for the electrophoretic blind analysis were refrigerated and used within four days of collection. The results of the
quantitative protein assays were interpreted for each individual protein in terms of severity of tubular, glomerular, or mixed (mixed, mixed mostly tubular
or mixed mostly glomerular) damage:  from no damage (the protein value was below or at the normal threshold value) by increments to serious damage
(> 5 times the normal threshold value). The electrophoregrams were evaluated visually. The individual protein fractions were identified by their
molecular weight. This was determined from a calibration curve based on the mobilities of molecular weight markers (Pharmacia). In addition, the
fractions were semi-quantitated by visual assessment of their intensity, e.g., weak, medium and strong band.
In terms of presence/absence of a nephropathy and its type, the interpretation of the results of quantitative protein assay (QPA) and SDS protein
electrophoresis (SDS-EP) was identical in 83 cases (80 %). In 19 cases (18 %) both systems detected proteinuria but differed in its classification, at
most by a subclass. Some of the proteins detected by SDS-EP were not measured by QPA (e.g., lysozyme) ; such cases demonstrate the advantage
of SDS-EP as it provides the entire pattern of the proteins present in urine while the QPA is limited to several proteins selected.
The results are summarized below.

| QPA | SDS-EP | No. | % | Note || N | N | 21 | 20.2 | identical interpretation || T | T | 6 | 5.8 | identical interpretation || G | G | 11 | 10.6 | identical interpretation || M | M | 22 | 21.1 | identical interpretation || M(T) | M(T) | 12 | 11.5 | identical interpretation || M(G) | M(G) | 11 | 10.6 | identical interpretation || M | M(G) | 6 | 5.8 | identical interpretation || N, M(G), or G(2) | T, M(T), M(G) or M | 4 | 3.8 | SDS-EP yields a complete pattern of urinary proteins || | | | | while QPA measures only the representative proteins || M, M(G) or M(T) | G | 9 | 8.6 | less sensitive detection of tubular proteins by SDS-EP || N | T | 1 | 1 | detection of protein degradation product by SDS-EP || T | M(T) | 1 | 1 | detection of protein polymerisation product by SDS-EP || Total | | 104 | 100 | |
N = normal ; T = tubular ; G = glomerular ; M = mixed ; M(T) = mixed mainly tubular ; M(G) = mixed mainly glomerular.

Sensitivity
The sensitivity of detection was determined from the highest serial dilutions of albumin and lysozyme solutions giving a discernible band at 1.5 mg/dL.



HYDRAGEL 5 PROTEINURIE - 2013/01

- 12 -

MIGRATION PATTERN

ß2 Microglobulin (12 kDa)
Lysozyme (15 kDa)
RBP (21 kDa)

Free light chains (25 kDa)
α1 Microprotein (33 kDa)

α2 Macroglobulin - Ig M (800-900 kDa)
Application point

Dimer of free light chains (50 kDa)

Transferrin (80 kDa)

Ig G (160 kDa)
Ig A (165 kDa)

Haptoglobins

Proteins of glomerular
origin (> 70 kDa)

Proteins of tubular
origin (< 70 kDa)

Albumin (70 kDa)
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