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. BACKGROUND

Insulin is a peptide hormone of the insulin-like peptide family that also includes
insulin-like growth factors (IGFs), relaxins, and other insulin-like peptides (1-3). Its
production by pancreatic B cells is essential for glucose metabolism and regulation of
energy balance. Failure of insulin control causes diabetes mellitus (DM), which can
either be of Type | (T1D, 5% of diagnosed DM), previously called juvenile or
insulin-dependent diabetes, or Type Il (T2D, 95% of diagnosed DM), previously called
adult-onset or insulin-independent diabetes (4). T1D is a primary insufficiency of 8 cell
insulin production while T2D is a functional insulin deficiency caused mainly by insulin
resistance of the target cells. Mutations of the insulin gene are a cause of neonatal

diabetes (2, 5, 6).



Il. OVERVIEW

A. PRINCIPLE OF THE ASSAY

This assay employs the quantitative sandwich enzyme immunoassay technique. An
antibody specific for Mouse/Rat Insulin has been pre-coated onto a microplate.
Standards and samples are pipetted into the wells and any Insulin present is bound by
the immobilized antibody. After washing away any unbound substances, a biotinylated
detection antibody specific for Mouse/Rat Insulin is pipetted into the wells. After
washing away any unbound substances, Streptavidin-HRP is pipetted into the wells.
Following a wash to remove any unbound reagent, TMB Substrate (Chromogenic agent)
is added to the wells and color develops in proportion to the amount of Mouse/Rat
Insulin bound in the initial step. The color development is stopped, and the intensity of

the color is measured.
B. LIMITATIONS OF THE PROCEDURE

+ FOR RESEARCH USE ONLY. NOT FOR USE IN DIAGNOSTIC PROCEDURES.
+ This kit is suitable for cell culture supernate and mouse/rat serum.

+ The kit should not be used beyond the expiration date on the kit label.

+ Do not mix or substitute reagents with those from other lots or sources.

+ |If samples generate values higher than the highest standard, dilute the samples

with Calibrator Diluent (1x) and repeat the assay.

+ Any variation in operator, pipetting technique, washing technique, incubation time

or temperature, and kit age can cause variation in binding.



lll. ADVANTAGES

A. PRECISION

Intra-assay Precision (Precision within an assay)

Three samples were tested twenty times on one plate to assess intra-assay precision.

Inter-assay Precision (Precision between assays)

Three samples were tested in twenty separate assays to assess inter-assay precision.

Intra-assay Precision Inter-assay Precision
Sample 1 2 3 1 2 3
Mean (pg/mL) 1271.4 296.6 96.5 1284.4 | 314.0 97.2
Standard Deviation 79.6 19.1 9.2 73.2 314 9.2
CV% 6.3 6.5 9.6 5.7 10.0 9.5
B. RECOVERY

The recovery of mouse Insulin spiked to different levels throughout the range of the
assay in cell culture supernate was evaluated. The recovery ranged from 80.3 to 87.9%

with an average of 84.2%.

The recovery of mouse Insulin spiked to different levels throughout the range of the
assay in mouse/rat serum was evaluated. The recovery ranged from 70.8 to 102.7%

with an average of 79.8%.
C. SENSITIVITY

The minimum detectable dose (MDD) of mouse/rat Insulin is typically less than 12.45

pg/mL.

The MDD was determined by adding two standard deviations to the mean optical
density value of twenty zero standard replicates and calculating the corresponding

concentration.
D. CALIBRATION

This immunoassay is calibrated against a natural mouse Insulin.




E. LINEARITY

To assess the linearity of the assay, samples were spiked with high concentrations of
mouse Insulin in various matrices and diluted with Calibrator Diluent (1x) to produce

samples with values within the dynamic range of the assay.

Dilution Average % of Expected Range (%)
1:2 103.4 95.4-110.6
1:4 111.6 97.9-124.3
1:8 113.8 93.6-129.8
1:16 98.6 73.0-114.7

F. SAMPLE VALUES

Serum - Seven mouse/rat serum samples were evaluated for the presence of Insulin in
this assay. Samples measured ranged from ND to 1258 pg/mL with an average of 404

pg/mL.
Cell Culture Supernates - Beta-TC-6 were cultured in DMEM supplemented with 15%

fetal bovine serum, 100 U/mL penicillin, and 100 ug/mL streptomycin sulfate for 5 days.
Aliquots of the cell culture supernates were removed, assayed for levels of Insulin and

measured 13 ug/mL.
G. SPECIFICITY

This assay recognizes natural mouse/rat Insulin.

The following factors were prepared at 50 ng/mL and assayed for cross-reactivity.
Preparations of the following factors at 50 ng/mL in a mid-range natural mouse Insulin
control were assayed for interference. No significant cross-reactivity or interference was

observed.

Recombinant mouse: Recombinant rat:

IGF-1 IGF-1

IGF-2

Insulin R

Glucagon

Somatostatin




IV. EXPERIMENT

EXAMPLE STANDARD

The standard curve is provided for demonstration only. A standard curve should be

generated for each set of samples assayed.

pg/mL OD  Average Corrected

0.025
o 0 ooog 0027 .
0.042
39. . 8
A 9.1 0.040 0.041  0.014
£ 0.070
1
é 78.1 0.068 0.069  0.042
= 0.157
. k I .123
g " 156.3 0.142 0.150  0.12
’ 0.395
312.5 0.368 0.381 0.355
0.953
0.01 i 625 nggp D8I OO
10 100 1000 2.035
Mouse/Rat Insulin Concentration (pg/mL) 1250 2.035 2.035 2.008
2500 ;;2(7) 27783 2.757




V. KIT COMPONENTS AND STORAGE

A. MATERIALS PROVIDED

Parts Description Size
96 well polystyrene microplate (12 strips of 8
Mouse/Rat Insulin
wells) coated with an antibody against | 1 plate
Microplate
mouse/rat Insulin.
Biotinylated mouse/rat Insulin antibody,
Mouse/Rat Insulin
lyophilized. Refer to the vial label for 1 vial
Detection Antibody
reconstitution volume.
Mouse Insulin in a buffered protein base;
Mouse Insulin Standard | lyophilized. Refer to the vial label for 2 vials
reconstitution volume.
Calibrator Diluent A 2x concentrated buffered protein base 1 vial
via
Concentrate (2x%) used to dilute standard and samples
Detection Antibody A 2x concentrated buffered diluent used to
1 vial
Diluent Concentrate (2x) | dilute Detection Antibody.
Reagent Diluent A 10x% concentrated buffered protein base 1 vial
via
Concentrate (10x%) used to dilute HRP.
Streptavidin-HRP A 200x% Streptavidin conjugated to horseradish 1 vial
via
(200%) peroxidase.
Wash Buffer Concentrate | A 25x concentrated solution of buffered 1 vial
via
(25x%) surfactant with preservatives.
TMB Substrate TMB ELISA Substrate Solution. 1 vial
Stop Solution 2 N sulfuric acid. 1 vial
Plate Covers Adhesive strip. 3 strips




B. STORAGE

Unopened Kit | Store at 2-8 °C. Do not use past kit expiration date.

Streptavidin-HRP A

Diluted Wash Solution

May be stored for up to 1 month at 2-8 °C.*
TMB Substrate

Stop Solution

Prepare fresh for each assay. Standard

Standard
may be stored for up to 1 month at -20 °C.*
_ _ Aliquot and store for up to 1 month at -20 °C
Detection Antibody )
in a manual defrost freezer. *
May be stored for up to 1 month at 2-8 °C.*
Opened/ Calibrator Diluent

Reconstituted | Concentrate (2x) Use and discard diluted Calibrator Diluent

Reagents (1x). Prepare fresh for each assay.

Detection Antibody May be stored for up to 1 month at 2-8 °C.*

Diluent Concentrate Use and discard diluted Detection Antibody

(2%) Diluent (1x). Prepare fresh for each assay.

May be stored for up to 1 month at 2-8 °C.*
Reagent Diluent

Concentrate (10x) Use and discard diluted Reagent Diluent

(1x). Prepare fresh for each assay.

Return unused wells to the foil pouch

) containing the desiccant pack, reseal along
Microplate Wells ) )
entire edge of zip-seal. May be stored for up

to 1 month at 2-8 °C.*

* Provided this is within the expiration date of the Kkit.




OTHER SUPPLIES REQUIRED

Microplate reader capable of measuring absorbance at 450 nm, with the correction
wavelength set at 540 nm or 570 nm.

Pipettes and pipette tips.

Deionized or distilled water.

Squirt bottle, manifold dispenser, or automated microplate washer.

500 mL graduated cylinder.

PRECAUTION

Some components in this kit contain a preservative which may cause an allergic
skin reaction. Avoid breathing mist.

The Stop Solution provided with this kit is an acid solution. Wear protective gloves,

clothing, eye, and face protection. Wash hands thoroughly after handling.



VI. PREPARATION

A. SAMPLE COLLECTION AND STORAGE

Cell Culture Supernate - Remove particulates by centrifugation and assay immediately
or aliquot and store samples at < -20°C. Avoid repeated freeze-thaw cycles. Samples
may require dilution with Calibrator Diluent (1x).

Serum - Use a serum separator tube (SST) and allow samples to clot for 30 minutes at
room temperature before centrifugation for 15 minutes at 1000 x g. Remove serum and
assay immediately or aliquot and store samples at < -20°C. Avoid repeated freeze-thaw
cycles. Samples may require dilution with Calibrator Diluent (1x).

B. SAMPLE PREPARATION

Cell culture supernate samples recommend a 2-fold dilution. A suggested 2-fold dilution
is 100 uL of sample + 100 pL of Calibrator Diluent (1x). Optimal dilutions should be
determined by the end user.

Serum samples recommend a 5-fold dilution. A suggested 5-fold dilution is 40 L of
sample + 160 uL of Calibrator Diluent (1x). Optimal dilutions should be determined by
the end user.

C. REAGENT PREPARATION

Note: Bring all reagents to room temperature before use.

Wash Solution (1x) - If crystals have formed in the concentrate, warm to room
temperature and mix gently until the crystals have completely dissolved. Dilute 20 mL of
Wash Buffer Concentrate (25x) into deionized or distilled water to prepare 500 mL of
Wash Buffer (1x).

Calibrator Diluent (1x) - Use deionized or distilled water to prepare Calibrator Diluent
(1x).

Detection Antibody Diluent (1x) - Use deionized or distilled water to prepare
Detection Antibody Diluent (1x).

Reagent Diluent (1x) - Use deionized or distilled water to prepare Reagent Diluent
(1x).

Detection Antibody (1x) - Centrifuge briefly before opening. Reconstitution
volume refer to vial label to prepare Detection Antibody (100x). Allow the Detection
Antibody to sit for a minimum of 15 minutes with gentle agitation prior to making
dilutions. Aliquot and store if needed. Dilute to Detection Antibody (1x) with Detection
Antibody Diluent (1x). Prepare at least 15 minutes prior to use.
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Streptavidin-HRP A (1x) - Centrifuge briefly before opening. Dilute to the working
concentration specified on the vial label using Reagent Diluent (1x).

Mouse Insulin Standard - Centrifuge briefly before opening. Refer to the vial label
for reconstitution volume*. This reconstitution produces a stock solution of 5000
pg/mL. Allow the standard to sit for a minimum of 15 minutes with gentle agitation prior
to making dilutions.

*If you have any question, please seek help from our Technical Support.

Pipette 300 uL of the appropriate Calibrator Diluent (1x) into each tube. Use the
stock solution to produce a dilution series (below). Mix each tube thoroughly before the
next transfer. The 2500 pg/mL standard serves as the high standard. The Calibrator
Diluent (1x) serves as the zero standard (0 pg/mL).

300ulL 300ulL 300ulL 300ul 300ulL 300ulL

AN A ™A ™A ™A ™~

300uL

= 5

STANDARD
[ e |

5000pg/mL 2500pg/mL  1250pg/mL 625pg/mL  312.5pg/mL 156.3pg/mL 78.1pg/mL  39.1pg/mL

D. TECHNICAL HINTS

® When mixing or reconstituting protein solutions, always avoid foaming.

® To avoid cross-contamination, change pipette tips between additions of each
standard level, between sample additions, and between reagent additions. Also,

use separate reservoirs for each reagent.
® |tis recommended that the samples be pipetted within 15 minutes.

® To ensure accurate results, proper adhesion of plate sealers during incubation
steps is necessary.

® TMB Substrate should remain colorless until added to the plate. Keep TMB
Substrate protected from light. TMB Substrate should change from colorless to
gradations of blue.

@® Stop Solution should be added to the plate in the same order as the TMB Substrate.
The color developed in the wells will turn from blue to yellow upon addition of the
Stop Solution. Wells that are green in color indicate that the Stop Solution has not
mixed thoroughly with the TMB Substrate.

11



VII.ASSAY PROCEDURE

Note: Bring all reagents and samples to room temperature before use. It is

recommended that all samples and standards be assayed in duplicate.

1.

2.

Prepare all reagents and working standards as directed in the previous sections.

Remove excess microplate strips from the plate frame, return them to the foil pouch

containing the desiccant pack, and reseal.

Add 100 pL of standard or prepared sample per well. Add 100 pL of the Detection
Antibody (1 x) diluted in Detection Antibody Diluent (1x), to each well. Cover with
the adhesive strip provided. Incubate for 4 hours at room temperature. A plate
layout is provided for a record of standards and samples assayed. (Samples may

require dilution. See Sample Preparation section.)

Aspirate each well and wash, repeating the process three times for a total of four
washes. Wash by filling each well with Wash Solution (400 uL) using a squirt bottle,
manifold dispenser, or autowasher. Complete removal of liquid at each step is
essential to good performance. After the last wash, remove any remaining Wash
Buffer by aspirating or decanting. Invert the plate and blot it against clean paper

towels.

Add 100 uL of the working dilution of Streptavidin-HRP A to each well. Cover the
plate and incubate for 30 minutes at room temperature. Avoid placing the

plate in direct light.
Repeat the aspiration/wash as in step 4.

Add 100 yL of TMB Substrate to each well. Incubate for 20 minutes at room

temperature. Avoid placing the plate in direct light.

Add 50 uL of Stop Solution to each well. Gently tap the plate to ensure thorough
mixing.

Determine the optical density of each well within 10 minutes, using a microplate
reader set to 450 nm. If wavelength correction is available, set to 540 nm or 570 nm.
If wavelength correction is not available, subtract readings at 540 nm or 570 nm
from the readings at 450 nm. This subtraction will correct for optical imperfections in
the plate. Readings made directly at 450 nm without correction may be higher and

less accurate.

12



10. CALCULATION OF RESULTS

Average the duplicate readings for each standard and sample and subtract the
average zero standard optical density. Create a standard curve by reducing the
data using computer software capable of generating a four-parameter logistic (4-PL)
curve-fit. As an alternative, construct a standard curve by plotting the mean
absorbance for each standard on the y-axis against the concentration on the x-axis
and draw a best fit curve through the points on the graph. The data may be
linearized by plotting the log of the mouse/rat Insulin concentrations versus the log
of the O.D. and the best fit line can be determined by regression analysis. This

procedure will produce an adequate but less precise fit of the data.

If samples have been diluted, the concentration read from the standard curve must

be multiplied by the dilution factor.

13
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A. RBHE

WRPAKEBREE (R AR ALIR S DD
DAL =R, AR 2 A 200K, CLEA AR A RS E o

ARIAEBIEE AR 2 IR RS T D)

DAL =R, FEANFIARIE] 22045 TN200K, LB AR IS 1 L o

R RS AR E) S WA B
FEA 1 2 3 1 2 3
T (pg/mL) 12714 | 296.6 96.5 | 12844 | 314.0 97.2
e % 79.6 19.1 9.2 73.2 31.4 9.2
CV% 6.3 6.5 9.6 5.7 10.0 9.5
B. Egx

FELRNRE 7R EIEREA T B AR NG FE A AN FZCT 9708 B) Insulinll g el (Rl i
7£80.3-87.9%, 134U 1:84.2%.

FE/IN BRK BRI AEAS T2 AR DU B A [FZKCP /0 B Insuling 1€ FL R [l
YO E70.8-102.7%, ~FHEIHFAET9.8%.

C. REUE

/NI BR Insulin A AT FIE (MDD) —#/NF12.45 pg/mL.
MDD & f #5201 B & 1 ZFR 1 LRI RO FEARL PR~ S5 E N PR A A v 22 T A5 380 B AR G B2k
F.

D. RIE
BEELISARG &2 R A8 7 B Insulin & F BT RZ IE
E. &%

HEAFRMFEAR P BN SR /N B Insulin, 285 FPRERFRRRR (1) BFEARRRE IR
ISP, e HL .
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MR SEMEHARHE (%) W (%)
1:2 1034 95.4-110.6
1:4 111.6 97.9-124.3
1:8 113.8 93.6-129.8
1:16 98.6 73.0-114.7
F. FEAWE

MEREA - SEIASI AN 176/ 8K BRI REA P Insulin 97K o FEAR A INE

ND-1258 pg/mL, ¥3{& 404 pg/mL.

4 EIEREA - Beta-TC-6Hi 77 1151 15%/HAF i FIDMEMEE 7R Sk o, AR SRR 5 A
100 U/mLTE3, 100 pg/mLEEER, HiFR5K. BT LilililEinsulin &, 254

13 pg/mL.

G. fRit

BEELISAVE T K RAR /N 5K B Insulin &5 -

¥ LUR IR R AR SRR R (1% TRkl /50 ng/mL ki FERAS I 5/ B Insulin 58 XU
2o 4550 ng/mLiFHE P 78 A Hb 1E] i R PR /) Bl Insulin o [ A o, SRAer e /) B
InsulinfJFPt. TRE75AH MW EE B8 A5 N BT,

Recombinant mouse:

Recombinant rat:

IGF-1

IGF-1

IGF-2

Insulin R

Glucagon

Somatostatin
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IV. S2%

A vHE B 2% 52
ARHE I RBHR IS, BRI N2 1l T L AR vE 26

pg/mL OD  Average Corrected

0. 0 g:gig 0.027 ;

. 39.1 8:825 0.041 0014

g 1t 78.1 g:gzg 0.069  0.042
g | 1563 §:£€ 0.150  0.123
325 L 0381 0355

T . ST 625 Jen 0917 0891

10 100 1000 2.035

Mouse/Rat Insulin Concentration (pg/mL) 1250 2035 2.035  2.008
2500 g;gg 2783 2757
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V. A EHR LT

A. AR EH R

H Ak R kg

Mouse/Rat Insulin BTN KR Insulin LA 96 FLEE A ZJHHR 1 Yol

Microplate 8 fLx12 %

Mouse/Rat Insulin EIEAIHN BORE Insulin KA, T -

Detection Antibody ¥, ZHERGFREAT EE

Mouse Insulin Standard PrifEsh GRTHD) , SHE SRS ATEE 2 3

Calibrator Diluent WA RAE SRR (2%) T RBRE A R bR -

Concentrate (2x) A

Detection Antibody Diluent | i N . .
IRARHAS NPT R (2%) H TR STA | 19

Concentrate (2x%)

Reagent Diluent i i N ‘
WA TR (10x) FT#ikk HRP 1

Concentrate (10x%)

Streptavidin-HRP A (200x) | 200x 3 4 55 5 o5 AT &= bric i HRP 1

Wash Buffer Concentrate | =~~~ ‘
IRAG BRI (25%) 19

(25%)

TMB Substrate TMB ELISA JEXIH N 10

Stop Solution 2 SR 10

Plate Covers AR 35Kk
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VI. SRS

A. FERE RS

YL FE LIEW: ORI B0 F2 bR STZRGIIREAS o FEANICEE IG5 A SR, T4 —
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B. FEAHERTAE

LR 7% b T RE A SR B v SRR R (1) 215 Rk fg HEAT R I, 51 01: 100 uLkEA+100
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PRI (1%) o BAERREE F B A P R o

C. Rrilmi:& T

FRETER A RSB E T iR
BRI (1%) = NIUKFEPBUH R TREA 454, BT IEHILR, MEER, &
PRIRE), fr4hit e ARG I HIDE M. PR 20 mLIR 4 Baias v FH 28 1R /K B 25 58 1 /K #
FERCH %500 mL AR IS EB (1%)

FRAE AR (%)« 81 255 1 K BRAS TR /KRR R T 1) ROPR VB A R RE L (1%
REPUHARFRBER (%)« [0 280K 825 B 1 /K R BRI 1) A BT AR R R (1% &
BRI (1%) « fI 280K B 25 B 1 /K R BE BC ) B FRURR RV (1%

RGiE (%)« FHRIVERNE.O. SERNUIVERRSERETR, H&RNHk
(100x) . BRBEED1580, HANEM. WA TFEDRRAT . FAR SRR RER
x) FREERIPUE (1%) , EALEEHRT150 8%

HHBFME-HRP A (1x) : FFR TR B0 FHIKAIRESR (10 KR MR- HRP

A (200x) Mk LAWK .

/NRInsulinbzrEfh: FFERTEBRN B0 FTAAERNERERIESER SRS, 53
WEE 5000 pg/mLARE S BEE . HARERE 2155080, H A0k
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WTTEE, T IRA IR

) & R N300 pLARHER FREME (130 . Febite i BER 210 T B R IR,
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