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. BACKGROUND

Neuropilin-1 (Npn-1 or Nrp1), also known as CD304, is an approximately 140 kDa
transmembrane glycoprotein that functions as a co-receptor for a number of
extracellular ligands. The 923 amino acid (aa) human protein shares 93% aa sequence
identity with the mouse and rat orthologs (1). Npn-1 contains a large extracellular
domain (ECD) with two N-terminal CUB domains (termed ala2), two domains with
homology to coagulation factors V and VIII (termed b1b2) and a MAM domain (termed c)
(1, 2). Its short cytoplasmic tail is believed to mediate signaling by binding to the PDZ
domain-containing protein GIPC1 (2-4). Npn-1 is usually expressed as a homodimer,
although it can also form heterodimers with Npn-2 (5). Dimerization of Npn-1 is

mediated by its MAM domain (4).

Npn-1 is expressed on neurons, melanocytes, and keratinocytes, and on epithelial cells
found in breast, uterus, kidney, lung, pancreas, and the gastrointestinal tract (2, 5-8). It
has also been shown to be expressed on the surface of several immune cell types
including plasmacytoid dendritic cells, resting T cells, natural FoxP3* regulatory T cells,
and a subset of follicular helper T cells (5, 9-12). Npn-1 is involved in a variety of
physiological processes including angiogenesis, axon guidance, cell survival and
migration, and tumor cell invasion (5, 7). It binds to several class Ill semaphorins
including Sema3A, Sema3B, and Sema3F via its ala2 domains (14, 15). It also
interacts with type-A plexins to induce axonal repulsion and growth cone collapse (13,
16). Npn-1 also interacts with heparin-binding members of the VEGF family (VEGF165,
VEGF-B, VEGF-E, and PIGF-2) via its b1b2 domains (2, 7, 14, 17, 18).

Npn-1 is also expressed in multiple cancer types where it has been implicated in
mediating the proliferation, survival, migration, and invasion of tumor cells (6, 17, 19-25).
Additionally, its expression levels have been shown to correlate with tumor

aggressiveness, disease stage, and poor clinical prognosis (5, 21-24).



OVERVIEW

A. PRINCIPLE OF THE ASSAY

This assay employs the quantitative sandwich enzyme immunoassay technique. An

antibody specific for human Neuropilin-1 has been pre-coated onto a microplate.

Standards and samples are pipetted into the wells and any human Neuropilin-1 present

is bound by the immobilized antibody. After washing away any unbound substances, a

biotinylated detection antibody specific for human Neuropilin-1 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 human

Neuropilin-1 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 human 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.



Ill. 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) 79.7 372.7 | 1521.2 86.7 386.5 | 1546.1
Standard Deviation 29 8.6 39.4 4.1 201 70.1
CV% 3.6 23 2.6 4.7 5.2 4.5

B. RECOVERY

The recovery of human Neuropilin-1 spiked to different levels throughout the range of
the assay in cell culture media was evaluated. The recovery ranged from 83.7 to

122.2% with an average of 99.8%.

The recovery of human Neuropilin-1 spiked to different levels throughout the range of
the assay in human serum was evaluated. The recovery ranged from 83.7 to 121.1%

with an average of 107.4%.

C. SENSITIVITY

The minimum detectable dose (MDD) of human Neuropilin-1 is typically less than 3.94

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 highly purified NSO-expressed recombinant

human Neuropilin-1 produced at R&D Systems.
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E. LINEARITY

To assess the linearity of the assay, different samples were containing or spiked with

high concentrations of human Neuropilin-1 and diluted with Calibrator Diluent (1x) to

produce samples with values within the dynamic range of the assay.

Dilution Average % of Expected Range (%)
1:2 101.7 95.1-109.3
1:4 104.8 93.5-117.3
1:8 106.9 96.4-117.9
1:16 108.9 91.6-118.1

F. SAMPLE VALUES

Human serum - Four human serum samples were evaluated for the presence of

human Neuropilin-1 in this assay. All samples measured ranged from 195.7 to 281.9

ng/mL with an average of 250.5 ng/mL.

G. SPECIFICITY

The following factors prepared at 50 ng/mL were assayed and exhibited no

cross-reactivity or interference.

Recombinant human

Other recombinants

MFG-E8

Mouse Neuropilin-1

Neuropilin-2/Fc Chimera

Rat Neuropilin-1/Fc Chimera

PIGF-2

Semaphorin 3A/Fc Chimera

Semaphorin 3E

VEGF165

VEGF-B167

VEGF R2/Fc Chimera




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
3
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V. KIT COMPONENTS AND STORAGE

A. MATERIALS PROVIDED

Parts Description Size
96 well polystyrene microplate (12 strips of 8 wells)
Human Neuropilin-1
coated with an antibody against human 1 plate
Microplate
Neuropilin-1.
Recombinant human Neuropilin-1 in a buffered
Human Neuropilin-1
protein base; lyophilized. Refer to the vial label for | 2 vials
Standard
reconstitution volume.
Biotinylated human Neuropilin-1 antibody,
Human Neuropilin-1
lyophilized. Refer to the vial label for reconstitution | 1 vial
Detection Antibody
volume.
A 2x concentrated buffered diluent used to dilute
Calibrator Diluent (2x) 1 vial
standard and samples.
Detection Antibody A 5x concentrated buffered diluent used to dilute 1 vial
via
Diluent (5x) detection antibody.
Streptavidin-HRP B 40x Streptavidin conjugated to horseradish 1 vial
via
(40%) peroxidase.
A 10x concentrated buffered protein base used to
Reagent Diluent (10x%) 1 vial
dilute HRP.
Wash Buffer A 25x concentrated solution of buffered surfactant 1 vial
via
Concentrate (25x%) with preservatives.
TMB ELISA Substrate Solution/TMB
TMB Substrate 1 vial
Substrate Solution
Stop Solution 2 N sulfuric acid. 1 vial
Plate Sealers Adhesive strip. 3 strips




B. STORAGE

Unopened Kit

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

Streptavidin-HRP B

Wash Buffer (1x)

TMB Substrate

Stop Solution

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

Standard

Prepare fresh for each assay.

Standards may be stored for up to 1 month at
-20°C *.

Detection Antibody

Aliquot and store for up to 1 month at -20 °C in

a manual defrost freezer. *

Opened/
Reconstituted

Reagents

Calibrator Diluent

(2%)

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

Use and discard diluted Calibrator Diluent (1x).

Prepare fresh for each assay.

Detection Antibody
Diluent (5x)

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

Use and discard diluted Detection Antibody

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

Reagent Diluent

(10%)

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

Use and discard diluted Reagent Diluent (1x).

Prepare fresh for each assay.

Microplate Wells

Return unused wells to the foil pouch
containing the desiccant pack, reseal along
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 Supernates - 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.

Human serum samples recommend a 200-fold dilution. For example, add 10 pL of
human serum into a tube with 190 uL Calibrator Diluent (1x) to prepare a 20-fold diluted
sample. Mix through and then pipette 20 pL of prepared 20-fold diluted sample into a
tube with 180 uL Calibrator Diluent (1x) to prepare a final 200 fold diluted sample.
Optimal dilutions should be determined by the end user.

C. REAGENT PREPARATION

Note: Bring all reagents to room temperature before use.

Wash Buffer (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 B (1x) - Centrifuge briefly before opening. Dilute to the working
concentration specified on the vial label using Reagent Diluent (1x).

Human Neuropilin-1 Standard - Centrifuge briefly before opening. Refer to the vial
label for the reconstitution volume®*. This reconstitution produces a stock solution of
4000 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 2000 pg/mL standard serves as the high standard. The Calibrator
Diluent (1x) serves as the zero standard (0 pg/mL).

300ulL 300ul 300ulL 300ulL 300uL 300ulL

A~ A ™A ™A ™A ™~

300ul
S.“.:.iaj l ' '
o |
4000pg/mL 2000pg/mL  1000pg/mL 500pg/mL 250pg/mL  125pg/mL 62.5pg/mL 31.3pg/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.
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VI

. 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.

10.

11.

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 uL of standard and prepared sample per well. Cover with the adhesive
strip provided. Incubate for 2 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 Buffer (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 pL of the Detection Antibody (1x%) diluted in Detection Antibody Diluent
(1x), to each well. Cover with a new adhesive strip and incubate 2 hours at room

temperature.
Repeat the aspiration/wash as in step 4.

Add 100 pL of the working dilution of Streptavidin-HRP B to each well. Cover the
plate and incubate for 20 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
12



12.

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.
CALCULATION OF RESULTS

Average the duplicate readings for each standard and sample and subtract the
average zero standard optical density (O.D.). 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 human Neuropilin-1 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



VIll. REFERENCES

1.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

Takagi, S. et al. (1991) Neuron 7:295.

Bielenberg, D.R. et al. (2006) Exp. Cell Res. 312:584.
Wang, L. et al. (2006) FASEB J. 20:1513.

Lu, Y. et al. (2009) mAbs 1:364.

Prud’homme, G.J. and Y. Glinka (2012) Oncotarget 3:921.
Klagsbrun, M. et al. (2002) Adv. Exp. Med. Biol. 515:33.
Wild, J.R. et al. (2012) Int. J. Exp. Pathol. 93:81.
Campos-Mora, M. et al. (2013) Front. Immunol. 4:405.
Tordjman, R. et al. (2002) Nat. Immunol. 3:477.

Bruder, D. et al. (2004) Eur. J. Immunol. 34:623.
Kumanogoh, A. and H. Kikutani (2013) Nat. Rev. Immunol. 13:802.
Renand, A. et al. (2013) PLoS One 8:85589.

He, Z. and M. Tessier-Lavigne (1997) Cell 90:739.

Gu, C. et al. (2002) J. Biol. Chem. 277:18069.

Schwarz, Q. and C. Ruhrberg (2010) Cell Adh. Migr. 4:61.
Gu, C. et al. (2003) Dev. Cell 5:45.

Soker, S. et al. (1998) Cell 92:735.

Mamluk, R. et al. (2002) J. Biol. Chem. 277:24818.

Hong, T.M. et al. (2007) Clin. Cancer Res. 13:4759.
Bagri, A. et al. (2009) Clin. Cancer Res. 15:1860.

Zhu, H. et al. (2014) Clin. Transl. Oncol. 16:732.

Ben, Q. et al. (2014) Pancreas 43:744.

Cheng, W. et al. (2014) Tumour Biol. 35:6089.

Zhao, J. et al. (2014) Tumour Biol. 35:6919.

Shahrabi-Farahani, S. et al. (2014) Lab. Invest. 94:752.

14



PLATE LAYOUT




a blotechne brand

e s B R BRAE T

A Neuropilin-1 Valukine™ ELISA &57]&

H*%: VAL138

& T BRI R AR A E 4 N Neuropilin-1 FMKE

BRI, ASRT T IR PR 2 W

Bio-Techne China Co. Ltd
P: +86 (21) 52380373 P: 8009881270 F: +86 (21) 52381001

info.cn@bio-techne.com

A RO WA G AR 2
Novus 5 & fRAE Uil b 3 3 A H WA 2K

WiAS 202409.3

16



mailto:info.cn@bio-techne.com

H>

VL.

VII.

VIII.

L - SO 18
BT <ottt 19
2 S 20
A T 22
TRFUBEL R IETE cvvrvererrerrerresesessesssssssessessesse st st s s ssssse sttt sstss s ssssssssnens 23
e 1 25
B =72 -SSR 27
BEHETUBR «overeereerenreureusesessesssssssesse s st A AR A Rt 28

17



. BX

Neuropilin-1 (Npn-12iNrp1) , W4 NCD304, s&—Fh#£1140 kDalf) EpE & A,
AR YR 2 2R AN AR (K B R 32 44 . ANpn-125 (11992334 R (aa) 351 5/ AT R
FJEF AR H 3% M AN (1) o Npn-1EE5HHANHCUBL K (Fkhata2) f—
AN KEI NSNS (ECD) , PIAN S EEILE FVAIVIIFEE 25418 (FRAb1b2) , Fl—/4MAM
g (Fohe)  (1,2) o HENR R X gl s 5% A PDZI N & FIGIPC1 45 &
KA FESHT (2-4) o Npn-1EFRENF R R4k, RE T L SNpn-2JE SR —
Rk (5) o Npn-101 = RAEH & BIEMAMIEA T (4) .

Npn-1RETMEAEIG. BN MR AR 75 BHE. il AR
HipEn) E A b (2,5-8) o EBBIEHTE S AR A R R, AR R
MEAER SORAN M, 0 IETAM, HARFoxP3 AT TN, IS BT IEE (5, 9-12),
Npn-12 52 M/ EH R, AHEME AR, W5 S MIAEMIEes, LR
% (5,7) . BilidHata24i i 5 3ESema3A. Sema3BAiSema3F 7 i ) JLR 12K
FERGE (14,15 B SARMNE A EAER, 5 RH R A KHEFHE (13, 16).
Npn-1t85d Hb1b245 ik 5 VEGF K ik (1 i &= 45 & 1t (VEGF 165, VEGF-B, VEGF-E,
FMPIGF-2) M HAEM (2,7,14,17,18)

Npn-17E 2 Fie H A RIE, 'E 250 SR AR 8 . 75 TR 1Z2E (6, 17,
19-25) o ok, HARE/KF OG5 MR AR PO 70 RIS Bl A T AR 5
(5,21-24) .
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o DBSRIBHMER, AT TSNS B

o ZBUHEIE R T4 R BT AEAM N LSRR AR
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A. RBHE

BRARERARE (IRl A AN R LI RS A 2D
CANRE I =AFEA, (R AR 70 AR IN200, - DL 5E B A RS

WRIEDRERAE ORI 2 (8 RS R RS

CANRE I =AFEA,  EA R 7 Ak 200K, DL & BRI RS

R RS R TR AE 6 P
FEA 1 2 3 1 2 3
M (pg/mL) 79.7 | 3727 | 15212 | 86.7 | 386.5 | 1546.1
e % 2.9 8.6 39.4 4.1 20.1 70.1
CV% 3.6 2.3 2.6 4.7 5.2 45
B. EgZx

FELN R IR I FEAR AR 38 NG BB 9 AR TR K P19 N Neuropilin-1, 52 H[BUCR . [AiR
JuFE7E83.7-122.2%, V-3 HE1£99.8%.

76N MLEFEA 35 AAINE FE N AS B K A Neuropilin-1, @ HHCR, BICR L
7£83.7-121.1%, FIH[ERHELE107.4%.

C. REE

A Neuropilin-1 AR FIE (MDD) —#/N13.94 pg/mL.

MDD /2 #4520 5. 52 1) Z A it L AR ' P2 AL A1~ SN A s 74 22 T B304 81 RO AR X 2
WL

D. RIE

IHLELISAIR ) &4 HIR&D Systems: = {INSOZ IA 1 /= 46 & 5 41 A\ Neuropilin-1 2 (4 FT
KIE,

E. &%
ANFEIRREA 5 A B8 NS B A\ Neuropilin-1, SR 5 FRE S FERR (1%) B REAH
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RIS I, 2 2k

RS SEIEBARHE (%) JEH (%)
1:2 101.7 95.1-109.3
1:4 104.8 93.5-117.3
1:8 106.9 96.4-117.9
1:16 108.9 91.6-118.1
F. HABUE

NIMEREA - AR SR T 400 N IEFEA -+ ANeuropilin-1 [7KF . Fra AT
K AE Y5 9195.7-281.9 ng/mL, ~F¥{# 4250.5 ng/mL.

G. fRit

R LU PR 7 e 1] 50 ng/mL RIS S8 SR AGHIN 150 A WL 6% 21 B X8 1) 28 B N BT

Recombinant human Other recombinants
MFG-ES8 Mouse Neuropilin-1
Neuropilin-2/Fc Chimera Rat Neuropilin-1/Fc Chimera
PIGF-2

Semaphorin 3A/Fc Chimera

Semaphorin 3E

VEGF165

VEGF-B167

VEGF R2/Fc Chimera
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V. SEFEE LT

A. HHIEH R

H K iR kg
Pt Neuropilin-1 Hiii ) 96 fLEAR 4
Human Neuropilin-1 Microplate 1 PR
Mt 8 fLx12 %
A\ Neuropilin-1 #3#E 5 GHRTFF#)D , ZFM |
Human Neuropilin-1 Standard o 2
B bR AT
Human Neuropilin-1 Detection | A& ALHTA Neuropilin-1 il fif4 , 7% -
antibody F¥1, ZER SR HEAT R
WRAEHIFRHE SRR (2%) T REbm ‘
Calibrator Diluent (2x) : 1f
fn FRE A
_ WAgIRTIPUARRR (5%) HTMRR |
Detection Antibody Diluent (5x) | 10
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