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Intended Use

The CyclLex Research ProduCircubex WMouse ISG15 ELISA Kit is used for the quantitative
measurement of mouse ISG15 in ioned enadd serum.

This assay kit is for research us ly'and not fause in diagnostic or therapeutic procedures.

Storage
» Uponreceipt store all€o
» Don't expose reage

nts at 4°C.
excessive light.
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Introduction

ISG15 (Interferon (IFN)-Stimulated Gene 15) is aquiiin-like protein containing two ubi
homology domains and becomes conjugated to a yasfapbroteins when cells are treated wi
interferon or lipopolysaccharide. Therefore thisdifioation (so called, ISGylation) ap
involved in type | interferon signal transducti@mlike ubiquitylation, ISGylation does i
degradation (regulated by K48-linked ubiquitin)GIEb is expressed as a 165 amino acursor that
is subsequently processed to expose the C-term@mplence LRLRGG. Like ubiquitin, erminal
diglycine residue is adenlylated and conjugated Hyiolester bond to sequential cystine duethen
El-activating, E2-carrier and E3-ligase enzyme$prbeebeing transferred to lysing, residues on target
protein substrates.

ISG15 can also be found extracellularly in an ujegated form. Human lymp and monocytes
were reported to release free ISG15 following trestt with IFNf. More th 0 the total ISG15
could be detected in the culture medium after 2frhdollowing IFN stimul addition, ISG15 i
highly elevated and extensively conjugated to tallproteins in many t rs tumor cell linese T
increased levels of ISG15 in tumor cells were foundbe associ ith decreased levels of

polyubiquitinated proteins.

Principle of the Assay

The CycLex Research Produ€ircuLex Mouse ISG1
sandwich enzyme immunoassay technique. An antilspdgifi
microplate. Standards and samples are pipettecthiet
mouse ISG15 present. After washing away a
specific for mouse ISG15 is added to the well
conjugate, the remaining conjugate is allowe
The reaction is stopped by addition of acidic so d absorbance of the resulting yellow prodsict
measured at 450 nm. The absorbance is proportiofthe concentration of mouse 1ISG15. A standard
curve is constructed by plotting absorbal lersus mouse ISG15 concentrations of calibrators,
and concentrations of unknown samples dnisieg this standard curve.

it employs the quantitative
mouse ISG15 is pre-coated onto a
he immobilized antibody binds any
ances, an HRP conjugated antibody
to remove any unbound antibody HRP
ith the substrate ,B,-tetramethylbenzidine.
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Summary of Procedure

Add 100 pL of diluted samples to the wells
* Incubate for 1 hour at room temp.

Wash the wells 0 :

v

Add 100 pL of HRP conjugated anti-mouse ISG15 aalyb

y Incubate for 1 hour at room temp.
Wash the wells
Add 100 puL of Substrate Reagent o
Add 100 uL of Stop Solution

Measure absorbance at 450 nm

Materials Provided

All samples and standards should be assa
are sufficient for the one 96-well microplate Kkit.

I The following components are supplied and

bag with a desiccant pack. Wells are co thrraouse ISG15 polyclonal antibody as a capture
antibody.

Microplate: One microplate supplied reae, with 96 w@iEsstrips of 8-wells) in a foil, zip-lock
10X Wash Buffer: One bottle containi@ mL of 10X buffer contam2%Tweefi-20
Dilution Buffer: One bottle containi 0 mL of 1X buffer; use $ample dilution. Ready to use.

Mouse ISG15 Standard:On ining 55.2 ng of lyophilized recomdiihmouse 1ISG15

HRP conjugated Detecti ibody: One bottle containing 12 mL of HRP (horseradistopelase)
conjugated anti-mouse 15 antibody. Ready to use.

Substrate Reageént: ttle containing 20 mL of the chromogenicstt#te, tetra-methylbenzidine
(TMB). Ready
Stop Solutiom

Cat#: CY-8091 3 Version#: 120710
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Materials Required but not Provided
* Pipettors: 2-20 pL, 20-200 pL and 200-1000 pL precision pigpstwith disposable tips Q

* Precision repeating pipettor

* Orbital microplate shaker

 Microcentrifuge and tubesfor sample preparation

* Vortex mixer Q

* Microplate washer: optional (Manual washing is possible but not maiée

* Plate reader: capable of measuring absorbance in 96-well platemal wavelengths of 450/540 nm.
Dual wavelengths of 450/550 or 450/595 nm can hésoised. The % an also be read at a single

wavelength of 450 nm, which will give a somewhagitar readin

* Software package facilitating data generation and rzalysis
* 500 or 1000 mL graduated cylinder

* Reagent reservoirs

* Deionized water of the highest quality

* Disposable paper towels

Cat#: CY-8091 4 Version#: 120710
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Precautions and Recommendations

* Allow all the components to come to room tempaabefore use.

« All microplate strips that are not immediatelgu&ed should be returned to the zip-| h
must be carefully resealed to avoid moisture aligorp

* Do not use kit components beyond the indicated¥piration date. 0

* Use only the microtiter wells provided with thie k

* Rinse all detergent residues from glassware. Q

* Use deionized water of the highest quality.

Do not mix reagents from different kits.

» The buffers and reagents used in this kit corthk as preserv, are should be taken to avoid
direct contact with these reagents.

» Do not mouth pipette or ingest any of the reagient S
» Do not smoke, eat, or drink when performing tlseag o reas where samples or reagents are

handled.

* Dispose of tetra-methylbenzidine (TMB) con tions in compliance with local regulations.

* Avoid contact with the acidic Stop Solution angbSt Solution, which contains hydrogen peraxide

» Wear gloves and eye protection when ing inmdiagnostic materials and samples of human
origin, and these reagents. In case #hStop Solution and the Substrate Solution, wash
skin thoroughly with water and see dical attemtivhen necessary.

* Biological samples may be co i with infeitus agents. Do not ingest, expose to open
wounds or breathe aerosols. \Wear ective glovesd dispose of biological samples properly.

handling S

¢
2

* CAUTION: Sulfuric Acid @[ g acid. Wear disposable gloves and eye protection when
[dtion

Cat#: CY-8091 5 Version#: 120710
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Sample Collection and Storage

Serum: Use a serum separator tube and allow samples tdfarlds0 + 30 minutes. Centr
samples at 4°C for 10 minutes at 1,000 x g. Rensavem and assay immediately or store

if
ples on
ice for up to 6 hours before assaying. Aliquotseium may also be stored at below O nde

periods of time. Avoid repeated freeze-thaw cycles.

Plasma: Collect plasma using EDTA-Naas the anticoagulant. If possible, collect t nto a
mixture of EDTA-Na and Futhan5 to stabilize the sample against speatsin vitro complement
activation. Immediately centrifuge samples at 46€ I5 minutes at 1,000 x g. y immediately or
store samples on ice for up to 6 hours before asgasliquots of plasma may stored at below
-70°C for extended periods of time. Avoid repedtedze-thaw cycles.

Note: Citrate plasma has not been validated for uskisnaissay.

Other biological samples:Remove any particulates by centrifugatio @ saayediately or aliquot
and store samples at below -70°C. Avoid repeatsrf-thaw cycles.

Cat#: CY-8091 6 Version#: 120710
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Detailed Protocol
The CycLex Research ProduCircuLex Mouse ISG15 ELISA Kit is provided with rem

required for the particular determination. Sincgparikmental conditions may vary,
mouse ISG15 Standard within the kit, should beudetl in each assay as a cali isposable
pipette tips and reagent troughs should be usedlfdiquid transfers to avoid cross-co

reagents or samples.
a@nts are supplied

fferto 900 mL of
r -20°@r flong-term

Preparation of Working Solutions
All reagents need to be brought to room tempergtti to the assay. Ass
ready-to-use, with the exception®¥X Wash BufferandMouse ISG15 Stan

1. Prepare a working solution of Wash Buffer byiagdl00 mL of thelOX
deionized (distilled) water (ddi®). Mix well. Store at 4°C for tw
storage.

2. ReconstituteMouse ISG15 Standardwith 0.46 mL of ddH O, dissolved by gently mixing,
immediately dispense in small aliquots (e.g. 10Q fd_mic ge tubes and store at below
-70°Cto avoid repeated freezing and thawing. The ¢ e mouse ISG15 in vial should
be 120 ng/mL, which is referred asMaster Standard of

Prepare Standard Solutions as follows:
Use theMaster Standard to produce a dil e elow). Mix eachetboroughly before
the next transfer. The 12 ng/mL stand .tyeseas the highest standard. Thiution
Buffer serves as the zero standard (Blank

Volume of Stand Dilution Buffer Concentration
Std.1 40 pL of Master St 360 puL 12.0 ng/mL
Std.2 300 pL of Std. 1 300 pL 6.0 ng/mL
Std.3 300 pL of Std. . 300 pL 3.0ng/mL
Std.4 300 pL of St 300 pL 1.5 ng/mL
Std.5 300 pL of 300 pL 0.75 ng/mL
Std.6 300 pL of .75 ng/ml) 300 pL 0.375 ng/mL
Std.7 300 p .6 (0.375 ng/ml) 300 pL 0.188 ng/mL
Blank 300 pL 0 ng/mL

Note: Do not use a pipette. Change tips feryedilution. Wet tip with Dilution Buffer before
dispensingy U rtions of Master Standard Idhoel aliquoted and stored at below -70°C
immedia ultiple freeze and thaw cycles.

Sample Pr

ti
ion of cell conditioned medium foreasurement of ISG15 depends on cell number and
. require neat to appropriate dilution.

O

» Ser nd plasma samples require a 10- to 40dibition depending on sample.

C&CY—8091 7 Version#: 120710
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Standard Assay Procedure for Mouse ISG15

1. Remove the appropriate number of microtiter svetbm the foil pouch and place them into
holder. Return any unused wells to the foil pouwepld, seal with tape and store at 4°C.

. Dilute samples with Dilution Buffer. (See “Samreparation” above.) @
. Pipette100 uL of Standard Solutions(Std1-Std7, Blank) anddiluted samplesin dt 3, into

the appropriate wells.

4. Incubate the platat room temperature (ca. 25°C) for 1 hour shaking at ca. on an orbital
microplate shaker

5. Wash 4-times by filling each well with Wash Barff(350 uL) using a eottle, multi-channel

N

w

pipette, manifold dispenser or microplate washer.

6. Add 100 pL of HRP conjugated Detection Antibodyinto each well.

~

. Incubate the platat room temperature (ca. 25°C) for 1 houyghakiag at ca. 300 rpm on an orbital

microplate shaker A4

8. Wash 4-times by filling each well with Wash Barff(3
pipette, manifold dispenser or microplate washer.

a squirt bottle, multi-channel

9. Add 100 pL of Substrate Reagent Avoid expaSing th rotiter plate to direct kght. Covering
the plate with e.g. aluminum foil is recom e@iLRn Substrate Reagent to 2-8°C immediately
after the necessary volume is removed

10. Incubate the platet room temperature for.10-20 minutes shaking at ca. 300 rpm on an orbital
microplate shakerThe incubation time extended up to 30 temif the reaction temperature
is below than 20°C.

11. Add 100 pL of Stop Solutionto each well in the same order as the previoudhjed Substrate
Reagent.
12. Measure absorbance in eac Il g a spbatometric microplate reader at dual wavelengths o

450 nm if only a single can be used.$\felist be read within 30 minutes of adding the

450/540 nm. Dual wavel 450/550 or 450/68bcan also be used. Read the microplate at
Stop Solution.

rémaining Wash Buffer by aspigabindecanting. Invert the plate and blot it

Note-1: Complete r. of liquid at each step is esaktti good performance. After tNIH3T3st
% towels.

d curves are obtained when etier values do not exceed 0.25 units for the

wash, remo
agains
Note-2: Relia a
blank centration), or 3.0 units for thghieist standard concentration. The plate should
be at 5-minute intervals for approxima&0 minutes.

Note t icroplate reader is not capable of regdibsorbance greater than the absorbance of
highest standard, perform a second readin@&an#. A new standard curve, constructed

e values measured at 405 nm, is used &ndee ISG15 concentration of off-scale

ples. The readings at 405 nm should not refiacen-scale readings at 450 nm.

Cat#: CY-8091 8 Version#: 120710
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Calculations

Average the duplicate readings for each standamira, and sample and subtract the av
standard optical density. Plot the optical densidy the standards versus the concentrati
standards and draw the best curve. The data cdindaized by using log/log paper_an
analysis may be applied to the log transformafiandetermine the mouse 1SG15 conce each
sample, first find the absorbance value on theig-ard extend a horizontal line to t
At the point of intersection, extend a verticaklito the x-axis and read the correspong (543S
concentration. If the samples have been dilutesl ctincentration read from the standard“etrve meist b
multiplied by the dilution factor.

1. The dose-response curve of this assay fits theat sigmoidal 4-parameter\lo@i equation. The
results of unknown samples can be calculated with @mputer prog h g a 4-parameter
logistic function. It is important to make an apmiiate mathematical ad] to accommodate for

the dilution factor.

2. Most microtiter plate readers perform automasiiculations of anal entration. The calibrat

curve is constructed by plotting the absorbance ¢Y)calib ersus log of the known
concentration (X) of calibrators, using the fourgaeter f Alternatively, the logit log
function can be used to linearize the calibratiarve (i.e. | absorbance (Y) is plotted versu

log of the known concentration (X) of calibrators).

Measurement Range

The measurement range is 0.188 ng/mL t
standard should be diluted with Dilution Buffe
to be taken into consideration in calculating theu

mple reading higher than the highest
dilution and re-assayed. Dilution factorgeche
G15 concentration.

Troubleshooting Q

1. The ISG15 Standard should be run ji mauthe protocol described in tBetailed Protocol
Incubation times or temperatures significantly efiéint from those specified may give erroneous
results.

2. Poor duplicates, accompani y ated vdtwesells containing no sample, indicate insuffitie
washing. If all instructions i ailed Protocolwere followed accurately, such results indicate a
need for washer mainte

3. Overall low signal maysin that desiccatibrthe plate has occurred between the final wash a
addition of Substra ent. Do not allow théepla dry out Add Substrate Reagent immediately
after wash.

Reagent

All of the ts"included in the CycLex ResedPcbductCircuLex Mouse 1ISG15 ELISA Kit

r stability. Reagents should notidedl beyond the stated expiration date. Upon
eagents should be stored at 4°C, pbdtee reconstituted ISG15 Standard must be staired
ated assay plates should be storeldei original foil bag sealed by the zip lock and

a desiccant pack.

Cat#: CY-8091 9 Version#: 120710
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Sample Preparation

Several extraction methods can be used for measutewellular total ISG15. The fo
protocols have been shown to work with a numbelifférent cell lines and are provided as e
suitable methods. It is strongly advised that therwalways perform an initial experimes
the proper dilution to be used in subsequent exparis. This need not be any more
point assay using serial dilutions of the cell tgs@®ne eight well strip of the substra
sufficient for this initial experiment. All cell Bate preparation should be perfo
recovered cell lysate should be kept at below -70°C

Preparation of Cell Lysate Q

A. Preparation of Cell Lysis Buffer

20 mM Tris HCI, pH 7.5, 250 mM NacCl, 10 % glycerdl5 % NP-40, 1 TA, 1 mM EGTA,
0.2 mM PMSF, 1 pg/mL pepstatin, 0.5 pg/mL leupefi2 mM DTT

B. Preparation of poly-I-lysine coated plate
Coat the plate with 25 pg/mL poly-I-lysine (PLL) RBS for 4 °C. Subsequently go to a
washing step with PBS.

C. Treatment of Cells

1. Plate adherent cells in PLL-coated 96-well ptataround ells/well.

2. Incubate the culture dish at 37°C for 7-12 ha c or.

3. Add appropriate amount of test compound or zehicle for test compound to each well.

4. Incubate the culture dish at 37°C for ap ahe.
D. Cell Extraction

Note: This protocol has been successfully)applied tdB4al3 cell line. Users should optimize the cell

extraction procedure for thei plications.
1. Wash cells three times with i old"PBS. Remawe remaining PBS by decanting. Invert the plate

and blot it against clean els. At thisiptiie cells in the plate can be frozen at beld®¥E7
and lysed at a later dat

*9.

could adjust the cell concentration to around 2 x 10° cellsmL Cell Lysis
rotein concentration of the Balb/3T3 cell lysate should be 0.03-0.04 mg/mL using

1 mL* of Cell Lysisifier for 60-90 minutes at 4°C, with rotating at ca
plate shaker.

2. Lyse the cells by ad
300 rpm by an orbi

* Toget aro
Buffer. Resul
this proc

* T r volume of Cell Lysis Buffer depends on the cell line, the cell nhumber and the
f total 1SG15. For example, 2 x 10* Balb/3T3 cells can be lysed in 0.1 mL of Cell Lysis

Cat#: CY-8091 10 Version#: 120710
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3. Centrifuge at 3,500 rpm for 15 minutes at 4°@gis microplate bucket. (or transfer the cell
to microcentrifuge tubes and centrifuge at 15,398 for 5 minutes at 4°C.)

4. Transfer the clear cell lysates to new 96-wetiroplate or clean microcentrifuge tubes. Di
cell lysates 10 times with Dilution Buffer. 100 pE these diluted cell lysates are ready_fo

to the section “Standard Assay Procedure for MéB&45" at page 8.
The cell lysates can be stored at below -70°C. dvoultiple freeze/thaw cycles. Aft Q he cell
lysates, Centrifuge at 15,000 rpm for 5 minute4°& again since the cell lysates should cleangf
sediments or particulate matter.

NOTE: THE ABOVE PROCEDURES ARE INTENDED ONLY AS A G@INE. THE

OPTIMAL EXPERIMENTAL CONDITIONS WILL VARY DEP ON THE
PARAMETERS BEING INVESTIGATED, AND MUST BE DE ED BY THE
INDIVIDUAL USER. NO WARRANTY OR GUARANTEE PERFOR MANCE

USING THESE PROCEDURES IS MADE OR IMPLIED. o

Cat#: CY-8091 11 Version#: 120710
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Assay Characteristics

1. Sensitivity
The limit of detection (defined as such a conceinneof mouse ISG15 giving absorbance e n

mean absorbance of blank* plus three standard t@viaof the absorbance of blank: 3SD
blank) is better than 48.3 pg/ml of sample.

* Dilution Buffer is pipetted into blank wells.

Typical Standard Curve

Mouse IGS15 Standard Curve

A450

0 2.5 5 7.5 10 12.5
Mouse ISG15 conc. (ng/ml)

Cat#: CY-8091 12 Version#: 120710
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Intra-assay PrecisigfPrecision within an assay)

precision.

* Intra-assay (Within-Run, n=16) CV=2.6-3.9 %

Three samples of known concentration were testedesi times on one plate to assess Q\y

Mouse ISG15 conc. (ng/mL

Sample Sample .
1 A 2.5C
2 0.77 2.9¢
3 0.7z 3.0
4 0.7C 3
5 0.71 2!
6 0.7:
7 0.7C
8 0.6¢
9 0.7¢
10 0.7¢
11 0.7z
12 0.74
13 0.7¢
14 0.7z
15 0.7z
16 0.6¢

3.3%

Sample .
2.8\:

C

O

. CY-8091
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Inter-assay PrecisioffPrecision between assays)
Three samples of known concentration were testefivin separate assays to assess intefassa
precision.

* Inter-assay (Run-to-Run, n=5) CV=5.0 - 7.7 %

Mouse ISG15 conc. (ng/ml 0 :

Sample Sample.  sample .
1 1.64 3.4¢ 8.8C
2 1.5¢ 3.1¢ 7.6€
3 1.5¢ 3.04 7.5¢€
4 1.7¢ 3.21 8.3C
5 1.5¢ 3.21
MAX. 1.84 3.4¢
MIN. 1.5¢ 3.04
MEAN 1.67 3.28
S.D. 0.1< 0.1¢
C.V. 7.7% 5.0%
3. Linearity
To assess the linearity of the assay, samples ioi n spiked with high concentrations of
mouse ISG15 were serially diluted with the Dil e roduce samples with values within the

dynamic range of the assay.

A
Linearity
75 e

. —e— Sample 1

E' —e— Sample 2

g —A— Sample 3

(.5 50 [

c

o

o

Lo

—

Q

n25 -

[}

[%2]

>

o

=

0.0
0 0.2 0.4 0.6 0.8 1
Sample Dilution Ratio
Cat#: CY-8091 14 Version#: 120710
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Example of Test Results §
Fig.1 Concentrations of total mouse ISG15 in gedhtes of three mouse cell lines after dikea t

for 24 hours
Mouse ISG15 concentration of cell lysate (1xf6ells/mL)

(Treated with 1 KU/ml mouse IFNa for 24hrs)
30
25 - -
~ 4
g /
20 [ -
Lo}
—
Q15 - --
2
O
210
o
=
5 [
0 I I I - I
IFNa - IFNa + IFNa - IFNa + IFNa - IFNa +
NIH 3T3 lysate PT67 lysate Balb 3T3 lysate
Fig.2 Concentrations of unconjugated (free f ISG15 in Balb/3T3 culture supernatant after

IFNa-treatment for indicated times

1.0 r
Mouse ISG15 concentration in Balb/3T3 culture

. supematant after IFNa treatment at indicated times
208 [
=
R
S0.6
o
o
Lo
—
004
@
Q
0
3 0.2
20.

0.0

12 24 36 48 72
Treatment time (hrs)
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Fig.3 Time course of mouse ISG15 induction in Balb/3TBIgsate by IFNi-treatment

Mouse ISG15 conc. (hg/mL)

5.0

Mouse ISG15 concentration in Balb/3T3 cell lysate
after IFN a treatment for indicated times

S O

OIFNa +

4 6 8 12 24 36 48 72
Treatment time (hrs)

Fig.4 IFNa-dose dependent induction of mo
plate for 24 hrs

IFN a-dose dependent induction of mouse ISG15
in Balb/3T3 cell lysate
50 -
-
£
(o))
£
8]
c
o
o
Lo
—
Q
2}
(]
(2]
>
o
=
0.013 0.064 0.32 1.6 8 40 200 1000 5000
IFN a conc. (U/mL)
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Fig.5 IFNa-dose dependent induction of mouse ISG15 in celtly of Balb/3T3 cultured in 9
plate for 24 hrs

IFN a-dose dependent induction of mouse 1ISG15
in Balb/3T3 cell lysate
40 -

Mouse ISG15 conc. (ng/mL)
- N w
o o o
] |
] |
] |
] |
I i
S =

0.0

0 0.32 1.6 8 40 200 1000 5000
IFN a conc. (U/mL)

Cat#: CY-8091 17 Version#: 120710



Mouse ISG15 ELISA Kit

s ™
Circulex User’s Manual \

For Research Use Only, Not for use in diagnostic pcedures

References

1. Korant BD, Blomstrom DC, Jonak GJ, Knight E(1884) J Biol Chem; 259: 14835-14839.

2. Blomstrom DC, Fahey D, Kutny R, Korant BD, KridghJr (1986) J Biol Chem 261: 8

3. Haas AL, Ahrens P, Bright PM, Ankel H (1987) idlBChem 1987; 262: 11315-113

4. Feltham, N., Hillman, M., Jr., Cordova, B., FghB., Larsen, B., Blomstrom, DC. &
(1989) J. Interferon Res. 9: 493-507.

5. Knight, E Jr & B. Cordova (1991) J Immunol. 12880-2284. Q

6. Loeb, K. L. & Haas, A. L. (1992) J. Biol. Che67: 7806-7813.

t, E., Jr.

7. D'Cunha, J, Knight E Jr, Haas A.L., Truitt R.& Borden EC. (1990 atl Acad Sci USA 93:
211-215

8. D'Cunha, J, Ramanujam S., Wagner R.J., Witt Rhight E. Q orden EC. (1996) J Immunol
157: 4100-4108.

9. Austin, K J, S. K. Ward, M. G. Teixeira, Dean Y®oore b ansen TR. (1996) Biol Reprod 54:
600-606

10. Kelso A (1998) Immunol Cell Biol 76: 300-3

11. Durfee Larissa A., Lyon Nancy, Seo Kyu ong aduibregtse Jon M. (2010) Mol Cell 38:
722-732.

Related Products

* CircuLex Human ISG15 ELISA at# CY 8085
* CircuLex Human ISG15: Cat# 2 2
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