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. BACKGROUND

Vascular endothelial growth factor (VEGF or VEGF-A), also known as vascular
permeability factor (VPF), is a potent mediator of both angiogenesis and vasculogenesis
in the fetus and adult (1-3). It is a member of the PDGF family that is characterized by
the presence of eight conserved cysteine residues in a cystine knot structure and the
formation of antiparallel disulfide-linked dimers (4). Humans express alternately spliced
isoforms of 121, 145, 165, 183, 189, and 206 amino acids (aa) in length (4). VEGF165
appears to be the most abundant and potent isoform, followed by VEGF121 and
VEGF189 (3, 4). Isoforms other than VEGF121 contain basic heparin-binding regions
and are not freely diffusible (4). Human VEGF165 shares 88% aa sequence identity with
corresponding regions of mouse and rat VEGF. VEGF is expressed in multiple cells and
tissues including skeletal and cardiac muscle (5, 6), hepatocytes (7), osteoblasts (8),
neutrophils (9), macrophages (10), keratinocytes (11), brown adipose tissue (12), CD34*
stem cells (13), endothelial cells (14), fibroblasts, and vascular smooth muscle cells (15).
VEGF expression is induced by hypoxia and cytokines such as IL-1, IL-6, IL-8, oncostatin
M and TNF-a (3, 4, 9, 16). VEGF isoforms are differentially expressed during
development and in the adult (3).

VEGF dimers bind to two related receptor tyrosine kinases, VEGF R1 (also called Flt-1)
and VEGF R2 (Flk-1/KDR), and induce their homodimerization and autophosphorylation
(3,4,7, 17, 18). These receptors have seven extracellular immunoglobulin-like domains
and an intracellular split tyrosine kinase domain. They are expressed on vascular
endothelial cells and a range of non-endothelial cells. Although VEGF affinity is highest
for binding to VEGF R1, VEGF R2 appears to be the primary mediator of VEGF
angiogenic activity (3, 4). VEGF165 also binds the semaphorin receptor, neuropilin-1,
which promotes complex formation with VEGF R2 (19).

VEGF is best known for its role in vasculogenesis. During embryogenesis, VEGF
regulates the proliferation, migration, and survival of endothelial cells (3, 4), thus
regulating blood vessel density and size, but playing no role in determining vascular
patterns. VEGF promotes bone formation through osteoblast and chondroblast
recruitment and is also a monocyte chemoattractant (20-22). After birth, VEGF maintains
endothelial cell integrity and is a potent mitogen for micro- and macro-vascular
endothelial cells. In adults, VEGF functions mainly in wound healing and the female
reproductive cycle (3). In diseased tissues, VEGF promotes vascular permeability. It is
thus thought to contribute to tumor metastasis by promoting both extravasation and
tumor angiogenesis (23, 24). Various strategies have been employed therapeutically to
antagonize VEGF-mediated tumor angiogenesis (25). Circulating VEGF levels correlate
with disease activity in autoimmune diseases such as rheumatoid arthritis, multiple
sclerosis and systemic lupus erythematosus (26).



I. OVERVIEW

A. PRINCIPLE OF THE ASSAY

This assay employs the quantitative sandwich enzyme immunoassay technique. An
antibody specific for human VEGF has been pre-coated onto a microplate. Standards
and samples are pipetted into the wells and any human VEGF present is bound by the
immobilized antibody. After washing away any unbound substances, an enzyme-linked
antibody specific for human VEGF is added to the wells. Following a wash to remove
any unbound antibody-enzyme reagent, TMB substrate (Chromogenic agent) is added
to the wells and color develops in proportion to the amount of human VEGF 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, human serum and human plasma.

+ 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.

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

Calibrator Diluent RD5K/RD6U 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 forty separate assays to assess inter-assay precision.

CELL CULTURE SUPERNATE ASSAY

Intra-assay Precision Inter-assay Precision

Sample 1 2 3 1 2 3
Mean (pg/mL) 29.1 123 531 32.8 128 495
Standard Deviation 1.9 5.0 18.4 2.8 6.4 33.0
CV% 6.5 4.1 3.5 8.5 5.0 6.7

SERUM/PLASMA ASSAY

Intra-assay Precision Inter-assay Precision

Sample 1 2 3 1 2 3
Mean (pg/mL) 53.7 235 910 64.5 250 1003
Standard Deviation 3.6 10.6 46.2 5.7 17.4 61.7
CV% 6.7 4.5 5.1 8.8 7.0 6.2

B. RECOVERY

The recovery of human VEGF spiked to levels throughout the range of the assay in

various matrices was evaluated.



Sample Type Average % Recovery Range (%)

Cell culture media (n=5) 102 95-111
Human serum (n=5) 102 92-115
Human EDTA plasma
97 82-113
(n=5)
Human heparin plasma
93 82-102
(n=5)
Human citrate plasma
100 88-113

(n=5)

C. SENSITIVITY

Using Calibrator Diluent RD5K the minimum detectable dose (MDD) of human VEGF is
typically less than 5.0 pg/mL. Using Calibrator Diluent RD6U the MDD is typically less
than 9.0 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 highly purified Sf 27-expressed recombinant
human VEGF1e5 produced at R&D Systems.

The NIBSC/WHO VEGF1e5 1st WHO Reference Reagent 02/286 (recombinant human
DNA) was evaluated in this kit. The dose response curve of the reference reagent 02/286
parallels the Valukine standard curve. To convert sample values obtained with the
Valukine Human VEGF kit to approximate NIBSC/WHO 02/286 Units, use the equation

below.
NIBSC/WHO (02/286) approximate value (U/mL) = 0.002 x Valukine VEGF value (pg/mL)

Note: Based on data generated in April 2011.



E. LINEARITY

To assess the linearity of the assay, samples were containing or spiked with high
concentrations of human VEGF in various matrices and diluted with calibrator diluent

RD5K/RD6U to produce samples with values within the dynamic range of the assay.

Human Human Human
Human . .
Cell culture EDTA heparin citrate
Dilution serum
media (n=5) (n=5) plasma Plasma plasma
n=
(n=5) (n=5) (n=5)
Average % of
98 97 97 94 95
1:2 Expected
Range (%) 94-100 91-103 82-107 87-99 90-100
Average % of
96 97 98 93 94
1:4 Expected
Range (%) 93-99 93-104 91-106 85-98 88-99
Average % of
93 96 96 92 92
1:8 Expected
Range (%) 88-102 93-103 89-106 85-101 85-97
Average % of
93 94 94 94 92
1:16 EXpeCted
Range (%) 88-105 91-101 84-106 83-103 85-98

F. SAMPLE VALUES

Human serum/plasma - Samples from apparently healthy volunteers were evaluated for
the presence of human VEGEF in this assay. No medical histories were available for the

donors used in this study.



Mean of Detectable
Sample Type % Detectable Range (pg/mL)
(pg/mL)

Human serum

220 100 62-707

(n=37)

Human EDTA

61 24 ND-115
plasma (n=37)
Human heparin

41 22 ND-55
plasma (n=37)
Human citrate

— 0 ND
plasma (n=37)

Cell Culture Supernates:

Human peripheral blood mononuclear cells (10x108 cells/mL) were cultured in RPMI
supplemented with 5% fetal bovine serum, 50 uM B-mercaptoethanol, 2 mM L-glutamine,
100 U/mL penicillin, and 100 pg/mL streptomycin sulfate. The cells were cultured
unstimulated or stimulated with 10 pg/mL PHA for 5 days. Aliquots of the cell culture
supernates were removed, assayed for levels of human VEGF, and measured 87.1 pg/mL

and 1041 pg/mL, respectively.

PC-3 human prostate cancer cells were cultured in RPMI supplemented with 10% fetal
bovine serum, 2 mM L-glutamine, 100 U/mL penicillin, and 100 ug/mL streptomycin sulfate.
The cells were cultured unstimulated or stimulated with 60 nM of PMA for 24 hours. Aliquots
of the cell culture supernates were removed, assayed for levels of human VEGF, and

measured 3373 pg/mL and 3652 pg/mL, respectively.

JEG-3 human epithelial choriocarcinoma cells were cultured in MEM + NEAA
supplemented with 10% fetal bovine serum, 2 mM L-glutamine, 100 U/mL penicillin, and
100 pg/mL streptomycin sulfate. The cells were cultured unstimulated or stimulated with
100 ng/mL of LPS for 1 day. Aliquots of the cell culture supernates were removed, assayed

for levels of human VEGF, and measured 1538 pg/mL and 1938 pg/mL, respectively.



G. SPECIFICITY

This assay recognizes natural and recombinant human VEGF. This assay also recognizes

recombinant human VEGFesp.

The factors listed below were prepared at 50 ng/mL in calibrator diluent RD5K/RD6U and
assayed for cross-reactivity. Preparations of the following factors at 50 ng/mL in a mid-
range VEGF control were assayed for interference. The following factors showed no cross-

reactivity or interference.

Recombinant human: Recombinant mouse: | Recombinant zebrafish:
PDGF-AA PDGF-CC VEGF

PDGF-AB PIGF-2 Natural proteins:
PDGF-BB VEGF120 human PDGF
PDGF-CC VEGF 64 porcine PDGF
PDGF-DD VEGF R3 Recombinant Bovine:
PIGF Recombinant rat: VEGF 164

PIGF-2 PDGF-AA

VEGF165/PIGF PDGF-AB

VEGF-B1e7 PDGF-BB

VEGF-C VEGF164

VEGF-D

VEGF R3

The factors listed below were prepared at 10 ng/mL in calibrator diluent RD5K/RD6U and
assayed for cross-reactivity. Preparations of the following factors at 10 ng/mL in a mid-
range VEGF control were assayed for interference. The following factors showed no cross-

reactivity or interference.



Recombinant bovine:

VEGF 164

VEGF-related factors showing cross-reactivity or interference.

Recombinant human VEGF R1/Flt-1

Interference at levels = 500 pg/mL

Recombinant human VEGF R2/KDR

Interference at levels = 2000 pg/mL

Recombinant mouse VEGF R1/Flk-1

Interference at levels = 500 pg/mL

Recombinant mouse VEGF R2/KDR

Interference at levels = 4000 pg/mL

Recombinant canine VEGF

Cross-reacts approximately 67%

Recombinant feline VEGF

Cross-reacts approximately 82%




IV. EXPERIMENT

EXAMPLE STANDARD

These standard curves are provided for demonstration only. A standard curve should be

generated for each set of samples assayed.

CELL CULTURE SUPERNATE ASSAY (pg/mL) 0D. Average Corrected
0 0.074 0.075 —
165 0.076
156 0.118 0.120 0.045
e 0.121
g 313 0.159 0.159 0.084
g 1 // 0.159
2 e 62.5 0.242 0.244 0.169
E )/f" 0.246
' - R 125 0.378 0.381 0.306
= _,/"J 0.384
L 250 0.666 0.668 0.593
0.669
i : ! 500 1.258 1.260 1.185
) 10 100 1000 1.263
1000 2.233 2.268 2.193
Human VEGF Concentration {pg/mL) 2302
SERUM/PLASMA ASSAY (pg/mL) 0.. Average Corrected
0 0.068 0.070 —
103 0.0
313 0.107 0.108 0.038
- 0.110
s /_/ 62.5 0.149 0.151 0.081
'z 0.153
g 125 0.230 0.230 0.160
E / 0.230
E - 250 0.377 0.382 0.312
g = 7 0387
o 500 0.657 0.678 0.608
0.699
0.01 ] . . 1000 1.261 12711 1.201
. 10 100 1000 10000 1.281
2000 2.159 2.202 2132
Human VEGF Concentration {(pg/mL) 2.246
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V. KIT COMPONENTS AND STORAGE

A. MATERIALS PROVIDED

Parts Description Size
96 well polystyrene microplate (12 strips of 8
Human VEGF PO P ( P
wells) coated with an antibody against human 1 plate
Microplate
VEGF
Human VEGF Solution of antibody against human VEGF 1 vial
via
Conjugate conjugated to horseradish peroxidase
Recombinant human VEGF in a buffered
Human VEGF
protein base; lyophilized. Refer to the vial label | 2 vials
Standard
for reconstitution volume.
Assay Diluent
A buffered protein base with preservatives. 1 vial
RD1W
Calibrator Diluent | A buffered protein base with preservatives. For  vial
via
RD5K cell culture supernate samples.
. . Animal serum with preservatives. For
Calibrator Diluent
serum/plasma samples. May contain a 1 vial
RD6U .
precipitate.
Wash Buffer A 25% concentrated solution of buffered 1 vial
via
Concentrate (25%) | surfactant
TMB ELISA Substrate Solution/TMB Substrate
TMB Substrate 2 vials
Solution
Stop Solution 2 N sulfuric acid 1 vial
Plate Sealers Adhesive strip 3 strips

11




B. STORAGE

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

Wash Buffer (1x)

Stop Solution

Conjugate

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

Assay Diluent RD1W

Opened/ Calibrator Diluent RD5K

Reconstituted  |cjiprator Diluent RD6U
Reagents

Discard the VEGF stock solution and
Standard dilutions after 4 hours. Use a fresh

standard for each assay.

Return unused wells to the foil pouch
containing the desiccant pack, reseal
Microplate Wells 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.

C. 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.

12



PRECAUTION

Calibrator Diluent RD6U contains sodium azide which may react with lead and
copper plumbing to form explosive metallic azides. Flush with large volumes of water

during disposal.

VEGF is detectable in saliva. Take precautionary measures to prevent

contamination of the kit reagents while running the assay.
The Stop Solution provided with this kit is an acid solution.

Some components in this kit contain a preservative which may cause an allergic

skin reaction. Avoid breathing mist.

Wear protective gloves, clothing, eye, and face protection. Wash hands thoroughly

after handling.

13



VI. PREPARATION

A. SAMPLE COLLECTION AND STORAGE

The sample collection and storage conditions listed below are intended as general

guidelines. Sample stability has not been evaluated.

Cell Culture Supernates - Cell culture supernates should contain at least 1% fetal
bovine serum for stability of the VEGF. 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 RD5K.

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 RDGU.

Plasma - Collect plasma using EDTA, heparin, or citrate as an anticoagulant. Centrifuge
for 15 minutes at 1000 x g within 30 minutes of collection. Assay immediately or aliquot
and store samples at <-20 °C. Avoid repeated freeze-thaw cycles. Samples may require

dilution with Calibrator Diluent RD6U.
B. 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
(1%).

Human VEGF Standard - Refer to the vial label for the reconstitution volume.

Reconstitute the Human VEGF Standard with Calibrator Diluent RD5K (for cell culture
supernate samples) or Calibrator Diluent RD6U (for human serum/plasma samples).
Calibrator Diluent RD6U may contain a precipitate. Mix well before and during use. This
reconstitution produces a stock solution of 2000 pg/mL. Allow the standard to sit for a

minimum of 15 minutes with gentle agitation prior to making dilutions.

For Cell Culture Supernate Samples: Use polypropylene tubes. Pipette 500 pL of

Calibrator Diluent RD5K into each tube. Use the stock solution to produce a dilution

14



series (below). Mix each tube thoroughly before the next transfer. The 1000 pg/mL
dilution serves as the high standard. Calibrator Diluent RD5K serves as the zero

standard (0 pg/mL).

500 pL 500l 500 pL 500ul 500 pL 500 pL
= Ve Ve YW Wan YWan \
o —1 L —
500 pL Std.
he=—=4
» ; |

2000 pg/mL 1000 pg/mL 500 pg/mL 250 pg/mL  125pg/mL 62.5pg/mL 313 pg/mL 15.6 pg/mL
For Serum/Plasma Samples: Use polypropylene tubes. Pipette 500 uL of Calibrator

Diluent RD6U 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. Calibrator Diluent RD6U serves as the zero standard (0 pg/mL)

500pL 500 pL 500pL 500 pL 500 pL

500 plL Std.
s
™
- ' ' ' m '
2000 pg/mL 1000 pg/mL 500 pg/mL 250 pg/mL 125pg/mL 62.5pg/mL 31.3 pg/mL

15



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.
It is 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.

16



VII.LASSAY 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.

For Cell Culture Supernate Samples: Add 50 uL of Assay Diluent RD1W to each
well. For Human Serum/Plasma Samples: Add 100 uL of Assay Diluent RD1W to

each well.

For Cell Culture Supernate Samples: Add 200 pL of standard or sample per well.
For Human Serum/Plasma Samples: Add 100 pL of standard or sample per well.
Cover with the adhesive strip provided and incubate for 2 hours at room
temperature. A plate layout is provided to record the standards and samples

assayed.

Aspirate each well and wash, repeating the process twice times for a total of three
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 200 pL of human VEGF Conjugate to each well. Cover with a new adhesive

strip. Incubate for 2 hours at room temperature.
Repeat the aspiration/wash as in step 5.
Add 200 pL of TMB Substrate to each well. Protect from light.

For Cell Culture Supernate Samples: Incubate for 20 minutes at room

temperature.
For Human Serum/Plasma Samples: Incubate for 25 minutes at room
temperature.

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

10. Determine the optical density of each well within 10 minutes, using a microplate

17



11.

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.

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 standardon 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 VEGF 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.

18
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VEGF i e 4H i R 0 200 M P 8 S8 B B (R T F, 8 RIS 2 — A A 40 e a4 [
T (20-22) . #E77)E, VEGF4EFRFINLE N AR a8, I B RN IS A B 40 A )
AR 25 FERA, VEGF R EAEG DB R AR5 R IR FE R (3) o TEHTR

M, VEGFIE#E M 1i@iEN:. ik, VEGFEid SN e £S5 1 i
RS (23,24) o BFXTBHBTVEGFIEPER & MG TT SEus IEERH T 6] HVEGFi% §
(R A (25) o« RNTEFRFIVEGF /K5 B & et (ISR %, £
RUEMERE . RAMLBRIES) FIREREEAHE (26) .
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I R

A. KRB

R S8 K F AR 2 O ELISAYE . it A\VEGFPUR ML T ikFLAk b, FE S AIFRvE S
I ANVEGF 2 5[l e fEAR _ERIHTIREs &, WE S R #0255 I BIAR i S AL B bR 1C FT T
ANVEGFHik, 54565 ERMILR B A\VEGFS: &L E &880, IS ) w25
IMATMBIEYIE R CRER])  WRIES4E B AR IER: NI FIREPRX
W5 W FE
B. KR

o DESRIBHER, AT TSNS B

o ZAHIERIEN TR IR EIEAEAS, NS RN RAE A

o EERGTIEA BN ]

o ARG & LA AL S W & R4 7 AN RER T 5

¢ FEAEAE KT AR LA Fe e, ROR A MR RDSK/RDE UR B i F B el 5

o RIS RAAF AT 2 AR G, ARSI N SRR A A s 2L PR
BRSNS TR B . BRI  RO A

24



. R
A. FEHRE

WRPRETREE (R — BN AN R LI ARG A 22D
ORI EER =AM, FE R — BN 23 A 207, DA 8 B A RS 1l 22
WRIEREEE ORI 18] AR FE D
CLAIR B =ANFEA, FEAFIRR A 73 A A 40K, AR E AR [ATAS R 2

Y Hi5
W PIRERE BRIRDRE
FEA 1 2 3 1 2 3
FHME (pg/mL) 29.1 123 531 32.8 128 495
aRli% 1.9 5.0 18.4 2.8 6.4 33.0
CV% 6.5 4.1 3.5 8.5 5.0 6.7
IRl
W IAET AR RIS
FEA 1 2 3 1 2 3
FIME (pg/mL) 53.7 235 910 64.5 250 1003
it 2 3.6 10.6 46.2 5.7 17.4 61.7
CV% 6.7 4.5 5.1 8.8 7.0 6.2
B. EigE
TEAS ISR RE A 45 NG TS B A SR K P AVEGF, 5 IR
REARAY SERIEBE (%) VEE (%)
ks %L (n=5) 102 95-111
NIiLiE (n=5) 102 92-115
AEDTAI3 (n=5) 97 82-113
NIFE I3 (n=5) 93 82-102
NHIERREA I (n=5) 100 88-113
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C. REE

5 F b M B RDSKEY , A VEGF sl nl &l 71 & (MDD) 1@ i 5.0 pg/mL. i
FAbRifE 5 # B RDBURS , MDDI&E % £F9.0 pg/mL.

MDD 2 AR $5 201 55 & 1 Z b v it FL AR R ' FEE AR 1P SR N A 35 A v 22 1 S84 31 A X 2
R

D. ®IE

A FE R 7775 AR&D Systems 7= i FE AL . i SF2 141 g 2 1A 1) EE 20 A VEGF 165
FRE BT AR U

NIBSC/WHO VEGF 165 1S WHOZ #1X7§)02/286 (E 4H ADNAXIE) CEARRFEHZL
IR . %5 %R 5702/286 17 & M 1 28 5 Valukine br i #h 28 A~ 47 . 175 54
Valukine A VEGF i 7| & 3545 FIFE AL E # H A L INIBSC/WHO 02/286 .4, i 1
DL

NIBSC/WHO (02/286) #TftM (U/mL) = 0.002 x Valukine VEGF#: & (pg/mL)

HE: ET2011FE4H AR

E. &

FEARFIRBIREAR TS B E BN EIRERAVEGF, SRJ5 A E &SRB RD5K/RDBUN
FEARFGRERRG VG N, I Lk .

ep— MEuiEFREE | AW | AEDTAIML | AFFR ML | A I ERA
. (n=5) (n=5) | % (n=5) | (n=5) | (n=5)
FIEAHE
98 97 97 94 95
1:2 (%)
VEE (%) 94-100 | 91-103 | 82-107 | 8799 | 90-100
FIMEAHE
96 97 98 93 94
1:4 (%)
VEE (%) 93-99 93-104 | 91-106 | 8598 | 88-99
FEE A
93 96 96 92 92
1:8 (%)
VEE (%) 88-102 | 93-103 | 89-106 | 85-101 | 85-97
FE A
93 94 94 94 92
1:16 (%)
VEE (%) 88-105 | 91-101 | 84-106 | 83-103 | 85-98
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F. FEATUE

NI MR - SR A DN 73200 5k B R A R 5 IR IR HEAT T AVEGF I . AT
FORIRAT T I FEASRRR & (0 BEAE S2 A5 2

FEAR KR SEIRE (pg/mL) AIHZE (%) B (pg/mL)
NI (n=37) 220 100 62-707
A EDTA I
61 24 ND-115
(n=37)
AR (n=37) 41 22 ND-55
hl A gﬁ
AR 1 5 B 0 ND
(n=37)
MpREE LEW:

NP M RAZ A (10x 108N 4H0/mL) 3577 TN T 5% A5 & 50 uM B-3i 5 4.1
2 mM L-B & B . 100 UmLEFZ R AI100 ug/mLBRBREE 5 = IRPMIS; 7 3L b . 4 i ok
2R, 510 ug/mL PHARIEG R o BU4HR 3G 77 Hid R & 70X F e, Al AVEGF/KF,
R I R A AR 43 1) 87 .1 pg/mLAH1041 pg/mL.

PC-3 A i 51 B AN 3 77 450 7 10% A6 F 13 . 2 mM L-B 2L, 100 UImLiF 8%
F1100 pg/mL R 4E R 2 IIRPMIES IR 3k i, 4H IR &3, 5060 nM PMARI #4024 /N
BT M 55 77 i WA 20k RE, I A VEGF /KT, o sl S84 A 38 4 A 04 43 59 N
3373 pg/mL#13652 pg/mL.

JEG-3 A\ L KB 485 77 T 0 7 10% 2R M35 . 2 mM L-B & Bk . 100 U/mL+
. 100 pg/mLER IR LTS X MINEAAMEMIE 72 rh . 4R AR 20, 5100 ng/mL
LPSHI K . B4R 77 F B &5 70k E, Al AVEGF /K-, AR R R R ks
A 4> 5141538 pg/mLAI11938 pg/mL.

G. FrriE

AR TTE TR R IR EH ANVEGF . A 7592 T iR ) 4 A VEGF6sb.

B LLR A5 BL50 ng/mL i3 EE C i)+ B it B B VERDSK/RDBU R, JFREAT 28 SO W A
o K LUN 7 LAS0 ng/mL iRk 235 N ik BEVEGF iz i, JEBET TR . LT
S ST ¥ a3 VA 2 A 7
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Recombinant human:

Recombinant mouse:

Recombinant

zebrafish:
PDGF-AA PDGF-CC VEGF
PDGF-AB PIGF-2 Natural proteins:
PDGF-BB VEGF120 human PDGF
PDGF-CC VEGF 164 porcine PDGF
PDGF-DD VEGF R3 Recombinant Bovine:
PIGF Recombinant rat: VEGF 164
PIGF-2 PDGF-AA
VEGF165/PIGF PDGF-AB
VEGF-B1e7 PDGF-BB
VEGF-C VEGF164
VEGF-D
VEGF R3

B LLR AL BA10 ng/mL A3 EE C )+ B it B B VERDSK/RDBU R, JFREAT 28 SO W A
Mo K LUN BT RL10 ng/mL IR 22 N Rk BEVEGF 5% i, BT TR . LT

S ST Y7 a3 IVA 2 A 7

Recombinant bovine:

VEGF 164

BN A R NAEECTH ) VEGF AR

Recombinant human VEGF R1/Flt-1

Interference at levels = 500 pg/mL

Recombinant human VEGF R2/KDR

Interference at levels = 2000 pg/mL

Recombinant mouse VEGF R1/Flk-1

Interference at levels = 500 pg/mL

Recombinant mouse VEGF R2/KDR

Interference at levels = 4000 pg/mL

Recombinant canine VEGF

Cross-reacts approximately 67%

Recombinant feline VEGF

Cross-reacts approximately 82%
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IV. 2%

v B 2% S

bR BRI ST, BRI 22 ) LT L R B T 2

CELL CULTURE SUPERNATE ASSAY

1000

10,
=

2 14 /
ﬁ ,/
¢ -
%
o @1 /_./'

e

0.0 T |
10 100
Human VEGF Concentration {pg/mL)
SERUM/PLASMA ASSAY
104
-

a‘ 14 -/
.E /
a
g
= o
o oa /

-_/

0.01 T T
10 100 1000

Human VEGF Concentration {(pg/mL)

10000
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(pa/mlL) 0.D. Average Corrected
0 0.074 0.075 —

0.076

15.6 0.118 0.120 0.045
0.121

313 0.159 0.159 0.084
0.159

62.5 0.242 0.244 0.169
0.246

125 0378 0.381 0.306
0.384

250 0.666 0.668 0.593
0.669

500 1.258 1.260 1.185
1.263

1000 2233 2.268 2.193
2.302

(pa/mL) 0.D. Average Corrected
0 0.068 0.070 —

0.071

313 0.107 0.108 0.038
0.110

62.5 0.149 0.151 0.081
0.153

125 0.230 0.230 0.160
0.230

250 0377 0.382 0.312
0.387

500 0.657 0.678 0.608
0.699

1000 1.261 1.2N1 1.201
1.281

2000 2,159 2.202 2132
2.246




V. R EH LT

A. IS H R

ZH Eiiip FIAE
WPt A\VEGFHUARI96FLE K 4
Human VEGF Microplate 1%
P Wit 87Lx 124 R
Human VEGF Conjugate bRt st AVEGFHL A gBiii

AVEGFs#fEf (5T , %

Human VEGF Standard B, 2
WRASEAT
Assay Diluent RD1W il RD1W 1
brdE SR RRRDSK, A A2 1
Calibrator Diluent RD5K L
ot/ 752
PR RRRDOY, S FA g | 1
Calibrator Diluent RD6U
MFEFER, AGEBIIE
Wash Buffer Concentrate o .
WA BRI (25%) ki
(25%)
TMB Substrate TMB ELISAJEYIE I TMBIEY)A T | 2)f
Stop Solution 2 bR ki
Plate Sealers Epigi 35k
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B. AFI &M

RIFEAFIE | 2-8°Ctifr: EAE IR EA RN EH
VR (1%)
2 bR
[ Rl EARES
Kl RDIW
P — 2-8°Cfitfy, ®m#£30K*
oA, RD5K
ﬁgiﬁ% ke R
RD6U
TMBJEY)E K
—- ai%ﬁ%%@ﬁ@%ﬁ@mNﬁW@%o%&i
56 75 97 B 1) BV
s IR SR TREI AT TR A Y, 2

*INZBAE R & A RO

C. EWF B Rt

o BEARAOC CATIEE450 NI A IR IR e 540 nmER570 nmiis IE A IR I ED

o BRI B — RSk

o ZEMKEEETK

o TR OBPRD . ZEIE DR 3 SRR

* 500 mLEf

D. HEEHE

o IRUESRRRE RDOU & SEALHN, 1245 nT bS8 S0 I N K ) BRI 4 )
BRI AL E R R K

s VEGFTEMER AT BTSN . FEBAT ARSI, 18 RICB 1 it LA 1EAR 7 S 4i 502
Fl5 4,

o ARG L BONRR A

o RRFE PR S SHEBTIER], TRED R Bk R P S o 3 G RN F AR -

o HFREBIPFE. PR IREAE R, BOEEYREEXTF
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VI. SR

A. FERUE RAETF

PAF I R A REARAE R AN — RS . AR MR AT TR .
YHpERE s BT NTIRVEGFRIRRE M, ANk 37 B b b 2 A5 H 1% MG 4 3 .
TR R B0 s SEZIRTIREA . REAWUEE FE A A, T — A &= 26, ¥
FFF<-20°CUKFEN, T S S VRN . AR ] BE 75 2 FH R i R B VT RDBK R R .
MEREAR: L5 2 B8 (SST) A B M id - A MR = iR EEAR 30404, SRJ51000 x gB5.0215
oyl WHBUMIEFEAZ G RIZIH A, B 73, <-20°CIAfEes o b e B VRR. #F
AT 8 75 B bR S R R RDB U B .

MHREA: fFHEDTA, JH RN E A PTREHUER ML . R 51000 x g&5.021553 4,
T AE303 ot P O ISR REAS 2 J RO Z TR, sk 02, <-20°C 746 . i85 s 0%
Rl AEASTT RE T E AR AE L A B RDB UM B

B. KlFT#ER T/E

ERAMTER A RARE T ER

TR (1%) = MUKFE I IR GG VR T REA 45 5, BT IERIS: MESR, BE
WRAY, TGk o TE BB RIS TRICHI VR PR20 mUIRAE IR (25%) HIZE /K Ek 2555
TR 500 mLLAEWR EERIVEE (1%) .

AVEGFiR#ER: EIHFGHTIAES, ERERBESERSHE.

PR E A B RD5K (I T 2025 7% LI RAFA) BibniE i M el RDBU (/47 7
N 7B HFFEAD i NVEGFARHE S, o britE i BB RDOU A vl e & A7 DUIE {3 I AT &%
RS REIE RS . BiH A 1521 E 42000 pg/mLI AR it & . 1EBEIT MR,
ibbrEm ERE 20 15 408, FRERRIRAIRES) .

RS BIEWEA: R REERE . M 500 L bR i B RD5K
A & W BT RAVFRE . FERFIRELRSRT, K BARE 7R 4] . 1000 pg/mL i #
B E R e R FEARUE 2 AR SR B RDSKAE N Z bR & (0 pg/mL)
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500 pL 500l 500 pL 500ul 500 pL 500 pL

““““““:

500 pL Std. |
==
>
STANDARD ‘ J
—— |
2000 pg/mL 1000 pg/mL 500 pg/mL 250 pg/mL  125pg/mL 62.5pg/mL 313 pg/mL 15.6 pg/mL

MyE/MMREA: FRBRBRE. WEMNE P INAS00 uLibsE iR RDeU . fif
P& % T BT RV RE . FERRREERSET, BN 7801 2) . 2000 pg/mL i brifE
oA E N B iR PERRAE 5o AR A B RDBUE N AR HE S (0 pg/mL)

500puL  500pL  500pL  500uL  500pL

- YWan YWan YWan Y \
500uLstd. | ] B B 1 B

=
>
= ' m ' '
2000 pg/mL 1000 pg/mL 500 pg/mL 250 pg/mL 125pg/mL 62.5pg/mL 31.3 pg/mL

C. BIR/PMER

o CHREEEFE RN, R

o N TR GY, RHIAFIREERRER . ERE DA FRE R E k. 54k
AN FIGR R 20 A P AN R (0 7 YA 5

o RBSI BRI SE B B A

o BRRIEEI, A A AR AT DR AIESE R A TR 1

o TMBJEMH AL EARATROA o, THRDEORAE s IIABILIUE K i G AR A R
JE R HE s

o ZAbR AR R R TMBJE TR _E RO — B0 INANZ 1B BUS , FLA B B AR 5
LA g, MERM LN BIA RSB TR MR G -
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VILIZRIEZ B

fE BT R TR WA A E T =R, B IITH I SCR R AR AR 5 A FLAS I o

1. M BT RUL e, HER I BT R S E R AR A

2. C-PH 2R A BRI B AR, AR RISCORE R S8, B

3. ZHf B3EREA: LTG0 pLi IIERDIW.

AN IMF/M A . AL I 100 uLks & RD1W.

4. GHf BIEREAR: >R AR A LI A I AHRLFL A, 81200 pL.
NIUEMIRREA 43 BN R AR S AN S B REA I A AR RZFL A, A91100 pL.
BRSNS, ZRBE 2N SR AE 7 —okoe LB El, "THTidx
A v R IR AR (AR P 7 5

5. KARNRAARIR 2, {8 VR 2388 Pt 4% 5 B SR L BER . BEFLINYEE 400 pL,
SRR NPT 2 o EEEHRAE20K, FLBE3IR. BRRPEARS BN 25k B iR iR A 1)
TEBFMRIGER . e — IRPEREE R, WA FTA AR T SO R B E, 7EL
IR XA BT B B VAR

6. TETAUFLAINIA200 pLEgFRf Il fifs . FHEBORE A VAL, ZEIREE 2/

7. HEEFHESLUNERE;

8. (ERAMMILA 200 uL TMBJEIA W . FEREDE;

M HIEREA. ERFPE20540.
NIFESRBEA: R E 25540,

9. TEFWAILAIIAS0 pLZ B, HRMMILR, SERIR S5,

10. AN IEWE 105380, fd FHEEFR AN E450 nm IO FEME, #8540 nmEk570 nm
TERNRGIER K o IR B KAZIEATTH, LL450 nm s 2:540 nmek570 nmf 41
XA RRIZ 1 IEBEAR BB DG S R M o O AR IE T LR AE450 nm AL HEAT L 3807] e
2 H AN

M. WEER: K ArdE i AR S S LSO EBCFIIME, R 52 AR dE M 10D
6 (0.DO , fEHTENBRMAENSEER (4-PL) &G eI dErE L. 55—
RITIEA, IS 2yl BN FRAE o B-F 3 WO AR x5 BE R A A v Hh 42,
Fra i B b Rl A ik . B T DUE IS 2 AVEGFIK A $5 0.D. 1
XTBOREAN AL, I B A& 2 mT LUEIE [RDE M K i g o AR e 7 AR R AN K
RS I AR ALS
WIRFE S RE,  MbR A i 22 52 ) VA FE 0 2 e LA RS 35 2
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