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. BACKGROUND

M-CSF, also known as CSF-1, is a four-a-helical-bundle cytokine that is the primary
regulator of macrophage survival, proliferation, and differentiation (1-7). M-CSF is
found as isoforms of various sizes. All isoforms contain the N-terminal 150 amino acid
(aa) portion that is necessary and sufficient for interaction with the M-CSF receptor
but may vary in activity and half-life (7-15). Full length human M-CSF transcripts
encode a 522 aa type | transmembrane (TM) protein that forms a 140 kDa covalent
dimer. Differential processing produces two proteolytically cleaved, secreted dimers.
One is an N- and O-glycosylated 86 kDa dimer, while the other is modified by both
glycosylation and chondroitin-sulfate proteoglycan (PG) to generate a 200 kDa
subunit. Although PG-modified M-CSF can circulate, it may be immobilized by
attachment to type V collagen (11). Shorter transcripts encode M-CSF that lacks
cleavage and PG sites and produces an N-glycosylated 68 kDa TM dimer and a
slowly produced 44 kDa secreted dimer (12). The region of mature human M-CSF
that is common to all forms shares 88%, 86%, 81%, and 74% aa sequence identity
with corresponding regions of canine, bovine, mouse, and rat M-CSF, respectively (1,
2). Human M-CSF is active in the mouse, but mouse M-CSF is reported to be
species-specific. Sources of M-CSF include fibroblasts, activated macrophages,
endometrial secretory epithelium, bone marrow stromal cells, vitamin D-stimulated

osteoblasts, and activated endothelial cells (3-8, 16).

The M-CSF receptor (M-CSF R, also called c-fms) transduces the pleotropic effects of
M-CSF and mediates its endocytosis. Engagement of M-CSF dimers by M-CSF R
induces receptor dimerization, followed by phosphorylation at multiple sites (4, 14, 17,
18). M-CSF R is expressed on monocytes and tissue macrophages, and treatment
with M-CSF promotes differentiation of macrophages, kidney mesangial cells, liver
Kupffer cells, brain microglial cells, bone osteoclasts, fetal trophoblast cells, skin
Langerhans cells, intestinal Paneth cells, and blood and lymph node plasmacytoid
dendritic cells (3-5, 8, 19). M-CSF R is also expressed on osteoblasts where it
downregulates RANKL production, thus allowing M-CSF to limit osteoclast production
(20). IL-34 can also engage the M-CSF R, but downstream effects differ (21).

M-CSF is essential for macrophage-related functions such as bone resorption,
vascular development, and innate immunity. M-CSF-deficient (op/op) mice are
deficient in macrophages and are osteopetrotic due to insufficient differentiation of
bone-resorbing osteoclasts (3, 6-8, 20, 22). They also show failure of teeth eruption,

infertility, and defects in development of nervous, vascular, and lymphatic systems (4,
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7, 16, 22). M-CSF regulates the release of cytokines and other inflammatory
modulators from macrophages, and stimulates chemotaxis and pinocytosis (4, 5, 7).
Circulating M-CSF increases during pregnancy and supports implantation and growth
of the decidua and placenta (3, 7, 16). M-CSF expression can also be increased
during infection or in inflammatory disorders such as inflammatory bowel disease (3, 5,
6). Both M-CSF and its receptor can be expressed by a number of cancers, allowing
M-CSF to act as an autocrine growth factor for cancer cells. Macrophages can also be
recruited to tumor tissues, supplying M-CSF as a paracrine growth factor (23). On the
other hand, M-CSF can have anti-cancer effects by priming and enhancing
macrophage killing of tumor cells and microorganisms (3). It is thought that
expression of M-CSF R on cancer cells facilitates metastasis to the bone by

chemotaxis toward osteoblastproduced M-CSF and by promoting osteolysis (3, 24).



I. OVERVIEW

A. PRINCIPLE OF THE ASSAY

This assay employs the quantitative sandwich enzyme immunoassay technique. An
antibody specific for human M-CSF has been pre-coated onto a microplate.
Standards and samples are pipetted into the wells and any human M-CSF present is
bound by the immobilized antibody. After washing away any unbound substances, an
enzyme-linked antibody specific for human M-CSF 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 M-CSF bound in the initial step. The color development is stopped,

and the intensity of the color is measured.
B. LIMITATIONS OF THE PROCEDURE

¢+ FORRESEARCH USE ONLY. NOT FOR USE IN DIAGNOSTIC PROCEDURES.

+ This kit is suitable for cell culture supernates, human serum, human plasma,

human saliva and human urine.
+ The kit should not be used beyond the expiration date on the kitlabel.
+ 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 RD5-18/RD6P 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/HUMAN SALIVA/HUMAN URINE ASSAY

Intra-assay Precision Inter-assay Precision
Sample 1 2 3 1 2 3
Mean (pg/mL) 248 751 1503 280 827 1620

Standard Deviation 19.4 16.1 49.0 30.2 76.0 87.7

CV% 7.8 2.1 3.3 10.8 9.2 54

HUMAN SERUM/PLASMA ASSAY

Intra-assay Precision Inter-assay Precision
Sample 1 2 3 1 2 3
Mean (pg/mL) 357 951 1767 343 1019 1956

Standard Deviation 17.4 24.9 49.4 43.4 84.1 88.8

CV% 4.9 2.6 2.8 12.7 8.3 4.5

B. RECOVERY

The recovery of human M-CSF spiked to levels throughout the range of the assay in
various matrices was evaluated.

Average %
Sample Type Range (%)
Recovery
Cell culture media (n=4) 99 90-107
Human Serum (n=4) 101 96-106
Human EDTA plasma (n=4) 100 93-106
Human Heparin plasma (n=4) 99 93-106




C. SENSITIVITY

Eighty assays were evaluated and the minimum detectable dose (MDD) of M-CSF

ranged from 1.74-47.3 pg/mL. The mean MDD was 11.2 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 223 amino acid CHO
cell-expressed recombinant human M-CSF produced at R&D Systems. The
NIBSC/WHO 1st International recombinant Human M-CSF Standard 89/512 was
evaluated in this kit. The dose response curve of the NIBSC standard 89/512 parallels
the Valukine standard curve. To convert sample values obtained with the Valukine

Human M-CSF kit to approximate NIBSC International Units, use the equation below:
NIBSC (89/512) approximate value (IlU/mL) = 0.042 x Valukine Human M-CSF value
(pg/mL)

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

high concentrations of human M-CSF and diluted with Calibrator Diluent

RD5-18/RD6P to produce samples with values within the dynamic range of the assay.

Human Human

Cell culture | Human Human | Human
EDTA Heparin
Dilution supernates | Serum Saliva | Urine
plasma plasma
(n=4) (n=4) (n=4) (n=4)

(n=4) (n=4)

Average %
104 94 94 97 97 96
1-2 |of Expected

Range (%) 97-109 90-98 91-99 90-102 | 92-107 | 92-103

Average %
‘E e 103 97 101 102 93 94
1:4 |OT EXpecte

Range (%) 93-113 93-99 92-106 92-109 | 84-105 | 90-103




Average %
105 101 102 96 92
1-8 |of Expected
Range (%) 91-115 98-108 | 100-112 95-109 | 88-103 | 84-106
Average %
101 104 98 88 98
1:16 ©f Expected
Range (%) 85-109 99-111 | 100-119 | 92-104 83-93 | 82-114

F. SAMPLE VALUES

Human Serum/Plasma/Saliva/Urine - Samples from apparently healthy volunteers

were evaluated for the presence of human M-CSF in this assay. No medical histories

were available for the donors used in this study.

Mean Range Standard Deviation
Sample Type
(pg/mL) (pg/mL) (pg/mL)

Human Serum (n=36) 296 180-474 80.7
Human EDTA plasma (n=36) 207 108-374 65.2
Human Heparin plasma (n=36) 266 134-434 79.0
Human Saliva (n=7) 1312 312-2994 1100
Human Urine (n=14) 1413 263-4466 1336

Cell Culture Supernates:

Human peripheral blood leukocytes were cultured in DMEM supplemented with 5%

fetal bovine serum, 5 uM B-mercaptoethanol, 2 mM L-glutamine, 100 U/mL penicillin,

and 100 ug/mL streptomycin sulfate. Cells were cultured unstimulated or stimulated

with 10 ug/mL of PHA for 1 and 5 days. Aliquots of the cell culture supernates were

removed and assayed for levels of human M-CSF.

Condition Day 1 (pg/mL) Day 5 (pg/mL)
Unstimulated cells ND 156
Stimulated cells 205 933

ND=Non-detectable




A549 human lung carcinoma cells were cultured in MEM and supplemented with 5%
fetal bovine serum until confluent. An aliquot of the cell culture supernate was

removed, assayed for human M-CSF, and measured 5304 pg/mL.

U20S human osteosarcoma cells were cultured in McCoy’s 5a and supplemented
with

15% fetal bovine serum until confluent. An aliquot of the cell culture supernate was

removed, assayed for human M-CSF, and measured 156 pg/mL.

MG-63 human osteosarcoma cells were cultured in MEM supplemented with 10%
fetal bovine serum and NEAA until confluent. An aliquot of the cell culture supernate

was removed, assayed for human M-CSF, and measured 12,292 pg/mL.
G. SPECIFICITY

This assay recognizes natural and recombinant human M-CSF.

The factors listed below were prepared at 50 ng/mL in Calibrator Diluent
RD5-18/RD6P and assayed for cross-reactivity. Preparations of the following factors
at 50 ng/mL in a mid-range recombinant human M-CSF control were assayed for

interference. No significant cross-reactivity or interference was observed.

Recombinant human: Recombinant Recombinant rat:
mouse:

B-ECGF M-CSF R FGF-8b GM-CSF

EGF MSP FGF-8c B-NGF

FGF-4 B-NGF Flt-3/FIk-2 Ligand PDGF-AA

FGF-5 NRG1-0/HRG1-a | G-CSF PDGF-AB

FGF-6 PD-ECGF GM-CSF PDGF-BB

FGF-9 PDGF-AA M-CSF R

FGF-10 PDGF-AB VEGF120

FGF-18 PDGF-BB VEGF 164

FGF acidic PDGF-CC PDGF-CC

FGF basic PDGF-DD PDGF Ra




FIt-3/Flk-2 Ligand | PDGF Ra PDGF RpB
Flt-4 PDGF RpB PIGF-2
G-CSF PIGF

GM-CSF VEGF121

HB-EGF VEGF 165

HGF VEGF/PIGF

IGF-I VEGF-D

IGF-II

KGF/FGF-7

Recombinant mouse M-CSF cross-reacts approximately 0.18% in this assay.




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/SALIVA/URINE ASSAY (pg/mL) 0.D. Average Corrected
0 0.017 0.017 —
107 0.017
78.1 0.071 0.074 0.057
0.076
B ol 156 0.115 0123 0.106
a 0.131
a 313 0.216 0.227 0.210
T 0.237
s i 625 0.447 0.461 0.444
Q- 0.475
1250 0.868 0.893 0.876
0.917
o5 2500 1.606 1.648 1.631
10 100 1000 10000 1.689
5000 2610 2.784 2.767
Human M-CSF Concentration (pg/mL) 2.958
SERUM/PLASMA ASSAY (pg/mlL) 0.D. Average Corrected
0 0.036 0.037 —
10 0.037
78.1 0.071 0.073 0.036
0.074
- 156 0.106 0.11 0.074
7 ! 0.115
2 313 0.177 0.182 0.146
K 0.187
s o 625 0.341 0.349 0.312
© 0.356
1250 0.658 0.662 0.626
0.666
001 ‘ . 2500 1.279 1314 1.277
- 10 100 1000 10000 1348
5000 2.467 2,501 2.465
Human M-CSF Concentration (pg/mL) 2.535
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V. KIT COMPONENTS AND STORAGE

A. MATERIALS PROVIDED

Parts Description Size
96 well polystyrene microplate (12 strips of 8
Human M-CSF POVSY P ( P
wells) coated with an antibody against human| 1 plate
Microplate
M-CSF
Human M-CSF Solution of antibody against human M-CSF 1 vial
via
Conjugate conjugated to horseradish peroxidase
Recombinant human M-CSF in a buffered protein
Human M-CSF
base; lyophilized. Refer to the vial label for| 1 vial
Standard
reconstitution volume
Assay Diluent RD1-56 | A buffered protein base with blue dye 1 vial
A buffered protein base used to dilute standard
Calibrator Diluent
RD5.18 and samples (For cell culture supernate/human | 1 vial
saliva/human urine samples)
Calibrator Diluent Animal serum used to dilute standard and 1 vial
via
RD6P samples (For human serum/plasma samples)
Wash Buffer A 25x concentrated solution of buffered 1 vial
via
Concentrate (25x) 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
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B. STORAGE

Unopened Kit

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

Opened/
Reconstituted

Reagents

Wash Buffer (1x)

Stop Solution

Conjugate

TMB Substrate

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

Standard

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

Assay Diluent
RD1-56

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

Calibrator Diluent
RD5-18

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

Calibrator Diluent
RD6P

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

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.

12




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.

Test tubes for dilution of standards and samples.
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 eye, hand, face,
and clothing protection when using this material.

Human M-CSF is detectable in human saliva. Take precautionary measures to

prevent contamination of the kit reagents while running the assay.

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 - 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 RD5-18.

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 RDGP.

Plasma - Collect plasma using heparin or EDTA 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 RD6P.

Note: Citrate plasma is not recommended for use in this assay.

Saliva - Collect saliva in a tube and centrifuge for 5 minutes at 10,000 x g. Collect the
aqueous layer, and assay immediately or aliquot and store samples at <-20 °C. Avoid
repeated freeze-thaw cycles. Samples may require dilution with Calibrator Diluent
RD5-18.

Note: Saliva values are decreased when a Salivette or other collection device is used.
When stored at 2-8 °C, saliva sample values increase over time.

Urine - Aseptically collect the first urine of the day (mid-stream), voided directly into a
sterile container. Centrifuge to remove particulate matter, assay immediately or
aliquot and store at < -20 °C. Avoid repeated freeze-thaw cycles. Samples may
require dilution with Calibrator Diluent RD5-18.

B. REAGENT PREPARATION

Bring all reagents to room temperature before use.

Note: High concentrations of human M-CSF are found in human saliva. It is
recommended that a face mask and gloves be used to protect kit reagents from
contamination.

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).

Human M-CSF Standard - Refer to the vial label for the reconstitution volume®.

14



Reconstitute the Human M-CSF Standard with deionized or distilled water. This
reconstitution produces a stock solution of 50000 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 900 uL of Calibrator Diluent RD5-18 (for cell culture supernate/human
saliva/human urine samples) or Calibrator Diluent RD6P (for human serum/plasma
samples) into the 5000 pg/mL tube. Pipette 500 uL of the appropriate calibrator
diluent into the remaining tubes. Use the stock solution to produce a dilution series
(below). Mix each tube thoroughly before the next transfer. The 5000 pg/mL standard
serves as the high standard. The appropriate calibrator diluent serves as the zero
standard (0 pg/mL).

500 plL 500ul 500 pL 500l 500 pL 500 L
= U Ve YW YWan Yy \
|  —

100 pL Std.

>
= ' U m '

50,000 pg/mL 5000 pg/mL 2500 pg/mL 1250 pg/mL 625 pg/mL 313 pg/mL 156 pg/mL 78.1 pg/mL

o |

,,'/

C. 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.

15



VII.LASSAY PROCEDURE

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

recommended that all standards and samples be assayed in duplicate.

Note: High concentrations of human M-CSF are found in human saliva. It is

recommended that a face mask and gloves be used to protect kit reagents from

contamination.

1.
2.

10.

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 Assay Diluent RD1-56 to each well.

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.

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 yL) 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 uL of Human M-CSF 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. Incubate for 30 minutes at room

temperature on the benchtop. Protect from 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.

16



11. 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 log/log 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 a
log/log graph. The data may be linearized by plotting the log of the human
M-CSF concentrations versus the log of the O.D. on a linear scale and the best fit

line can be determined by regression analysis.

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

must be multiplied by the dilution factor.

17
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M-CSF X Fx CSF-1, j&—FhlUolB e AN e -, J& EWEgHMIA73G « 3G HE A 404 1) 3 22
WHET (1-7) o M-CSF AARFKRNIFE. B FRAEESH N i 150 42
iz (amino acid, aa) #4;, %uB5r &5 M-CSF 524 EAE L BRI 7840 2644, 15
HH R I REAT BTN (7-15) o 42 K26 M-CSF # 3t A%ty 522 aa M | B 5
(transmembrane, TM) EH, ALK 140 kDa 3t — k. AREAINTid L
RN R K SRR 0 B R AR . Hoh— AN NORT O-Hi L) 86 kDa — 244, 1
F— AW FEEAFIRRCE R E A 2P (proteoglycan, PG) &1, AEpi—> 200
kDa V3. H4R PG &1l ) M-CSF mT L&, (HEmTRE< RIS TE V B R T4
BE (1) o BRI S A5 M-CSF Bt = ZUfR A SR PG Az, T4 N REIELL
ft) 68 kDa TM —BRAKAN/> WA ZE18 () 44 kDa — 4K (12) . B A M-CSF 5K 4,
/NERANK B, M-CSF AR R X 35537575 88%86%-81% 1 74%H] aa J& FIH A1, 2D,
AH) M-CSF /N RAR N A IS, (HIEHRE/NR 1 M-CSF A5 YRR, M-CSF
RIS IF AL AT e A TR E ST, T8 A bR A B RS ie. 4E
A= 2% D I B AU B RIS AL IR N B2 4E L (3-8, 16D
M-CSF %24k (M-CSF R, ¥k c-fms) w5 M-CSF {12 MR8, I H N B
H. M-CSF R 5 M-CSF Rkl & T2k 54k, BE/E1EZ AL SR BB IL
(4,14,17,18) . M-CSF R 7E 4Nl FIZH A EEgn g _F ik, 1 M-CSF AbHL AT {ig
BEEVEANND . BRI, AT Kupffer 4000, Mi/NEBRA0M . B BCE 4. Ba) LR
PR B2 JER B U 40 7 Paneth 41 At LA Bz I 30 Rk EL 465 5 200t g SRR 4 AR ) 31k ( 3-5,
8,19) . M-CSF R tH7EACH 41/ F3RiA, EhE T 1 RANKL 4R, MIfifli M-CSF R
BB E A AR (20) o IL-34 HEEZ 5 M-CSF R, {HRIHFRNAR (21) .

M-CSF i LW 20 B (1 AF < Dh R 25 5 522, Wi WA I R 7 A K % . = M-CSF
K1/ Coplop) Bz ELREAHAL, I FL T B RSO B 40 0 43 A A 1 B0 s b (3,
6-8, 20, 22) . fATERILH F Wi LM, ANELAMZ . M A E RGR T B
(4,7,16,22) . M-CSF W] V™7 i 4H e J5e 4t it DAL - R AR 28 R 115 790, JF &
WHIBARAER] (4,5,7) o $RZHIA], (E3FH ) M-CSF 23800,  F 3 Rrlit BRI G 25 1)
AFIEK (3,7,16) o TEBGEi RS (R AEHEH) B, M-CSF [Rik s
24800 (3,5,6) o UFERIEHAER L M-CSF J2 H%2 4k, MTM{E M-CSF By 41 o i)
H o e KR 1. BN AT B R S B MR 4L, $2 4t M-CSF 18R 55 /il A K R 1
(23) o 53—7JjTH, M-CSF R J5 ) R 5 05 40 i X i Jed 40 P AN G A= P ) 24
R RAFHUEAEF (3D PRI, FE 40l L ) M-CSF R Rt o i B 4 e 7 4= () M-CSF
it E A B E R, (Rt E R (3,24) .
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B

A. R

ARSI IR IDELISATE . $T AM-CSFHUA LB T FLAR b, it AIBR 4 i

FHIAM-CSF = 5 [ E AR _ERIPTARSs &, BB s gt 2 BRI AL Bgbr i
I AM-CSFAS I PUAR AT I G « Vel ZBRARGEHBGIE, IMATMBERYIER (&
D o WP S G HREERIELL: IR,  FHREFR OO E ROG R .

B.

*

*

*

9 R BR

ERIHER, AFH T2

ZIRAA GG TR IR . ANITE . AR AP JRIE .
TR S A SO A ] .

AN AR 5 3R & A AL A RETR T

FEAAE A KT hr e 28 (K i e (B, SOREFEAS A vHE i A5 R TR D 5-18/RDEP i B I
HEME .

RS RN T 2 AR S0, ARSI N G iERAE . Bas i o . o
{7653 NN AL BT IR YN = Wil op €l
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. {3
A. BHE

R AREFARE C[R]—AR N AN (R LB FRORE A D
ORI EE R =AM, FE R — BN 23 A 20, DA 8 B A RE 1l 22
WRIEDRETREE O R B TR AR 1 )
CAMKRFEI =ANREAS, FEANRIARIA] 23 A 407K, DA & B [A) kS Hff 2
il b S R TN M TPN T Tsall

B A R B WRIADRE FE
FEA 1 2 3 1 2 3
P (pg/mL) 248 751 1503 280 827 1620
bRt 19.4 16.1 49.0 30.2 76.0 87.7
CV% 7.8 2.1 3.3 10.8 9.2 5.4
N L35 0 A
RS W
FEA 1 2 3 1 2 3
FEME (pg/mL) 357 951 1767 343 1019 | 1956
haite 2 17.4 24.9 49.4 43.4 84.1 88.8
CV% 4.9 2.6 2.8 12.7 8.3 4.5
B. Eg=x
AR AS 45 NI A AN ] KF 1 AM-CSF, e T
A RAY FIIEER (%) Vil (%)
MEEIREE (n=4) 99 90-107
NILE (n=4) 101 96-106
N EDTA [fi3% (n=4) 100 93-106
MNFZE M (n=4) 99 93-106
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C. REE

VAL 80 ksill, A M-CSF s/l il & (MDD) JE A 1.74-47.3 pg/mL, 133
MDD A4 11.2 pg/mL.

MDD s A48 204~ 55 11 2 b it L PRI O B AL 000~ SA)(E I 7 35 o 94 22 U1 5545 B PR AR G
I o

D. ®IE

R E 75 LAR&D Systems 7= ) i 4b 5 (I CHOZH il %34 ¥ F 40 AM-CSF (2234
FHEM) KIE. Za5 & FAINIBSC/WHO % —48 5 21 AM-CSF & Frbr i 11:89/5123k
PEAG . NIBSCHR it i 89/51211) 71 & /b 1 28 5 Valukine Ar #fE il 26 ~F- 17 . ¥ Valukine A
M-CSFAR 7| & 3R 13 A RE S B 3 e T L FINIBS C B A A8, 88 LA A 2K
NIBSC (89/512) iTflE (IU/mL) = 0.042 x Valukine AM-CSF1i (pg/mL)

E. &

ANFEIREA R &G BB N SR EE I AM-CSF, 4R )5 FFRAE 5 #7 B i RD5-18/RD6BPI £
AR IRV N, e 2.

LT AEDTA

S - NN % NFFR | AR | AR

(el (n=4) (=) % (n=4) (n=4) | (n=4)
FEMEIARHE (%) 104 94 94 97 97 96

" JuF (%) 97-109 | 90-98 | 91-99 | 90-102 |92-107 |92-103
FIENRHE (%) 103 97 101 102 93 94

e U (%) 93-113 | 93-99 | 92-106 | 92-109 |84-105 | 90-103
FRMEIIRHE (%) 105 101 105 102 96 92

" TWH (%) 91-115 | 98-108 |100-112 | 95-109 |88-103 | 84-106
SERMEARHE (%) 101 104 106 08 88 08

i TWHE (%) 85-109 | 99-111 | 100-119 | 92-104 | 83-93 |82-114
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F. FEATUE

NILE/ M5 /W / PR - AEASTRI6 T PP Al 17 ok 1 2R M RS IR R A b A7 AE
AN M-CSF. At 78 A A IR (AR BA o 52

FEARE FHME (pg/mL) | FEE (pg/mL) i
(pg/mL)
ANIfLiE (n=36) 296 180-474 80.7
ANEDTAIfZ (n=36) 207 108-374 65.2
ANHFZEIMIE (n=36) 266 134-434 79.0
ANHER (n=7) 1312 312-2994 1100
NIR# (n=14) 1413 263-4466 1336
SR LiE:

NAME L G0 AE S 5% 64 3 . 5 uM B-Fi2k 2.1, 2 mM L-S & BEfz. 100 U/mL
FHEEMN100 ug/mLiE R KL 2 FIDMEMES 7 B rh 1% 9% . 4 MAE A3 Ek F 10 pg/mL
PHARIB RIS K . B4l B ks 5% L3 Wil i AM-CSF IR .

M 1k (pg/mL) 5% (pg/mL)

AR ND 156

R 205 933
ND=Afa

1 ABA9 N Jiliie 4 AL AR N5 % G 2F LGS FIMEM 85 3%, B EI04 . BV I% B
E AM-CSFHIMKRE, 4559 55304 pg/mL.

FU20S N\ & YR A ARLAE A TN 15% 6 245 G FIMcCoy's bath 1577, H I &. B4 s
72 FIE W E AM-CSFIIMREE, 45584156 pg/mL.

FMG-63 N\ B R AL AER IN10% 6 4 MG FINEAARIMEM A 15 7%, B2 & . B4
Fi gt LiE i e AM-CSFIREE, 455°812,292 pg/mL.
G. Rk

R R R ARAN EL2H AM-CSF

LR 51 H 1 DR LE A o i B B T RD5-18/RD6P 1 LA50 ng/mL )ik FE il 4, Ik 1728 X
SR E o LR F1 S ) PR3 A A 7 L ZH A M-CSFXx it o BAS0 ng/mL K A1)
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oo FFREATTIRIME . RUEESI ) 0 ()52 SN T

Recombinant human:

Recombinant

Recombinant rat:

mouse:
B-ECGF M-CSF R FGF-8b GM-CSF
EGF MSP FGF-8c B-NGF
FGF-4 B-NGF FIt-3/FIk-2 Ligand PDGF-AA
FGF-5 NRG1-0/HRG1-a | G-CSF PDGF-AB
FGF-6 PD-ECGF GM-CSF PDGF-BB
FGF-9 PDGF-AA M-CSF R
FGF-10 PDGF-AB VEGF120
FGF-18 PDGF-BB VEGF 164
FGF acidic PDGF-CC PDGF-CC
FGF basic PDGF-DD PDGF Ra
FIt-3/FIk-2 Ligand | PDGF Ra PDGF RB
Flt-4 PDGF RB PIGF-2
G-CSF PIGF
GM-CSF VEGF121
HB-EGF VEGF 165
HGF VEGF/PIGF
IGF-I VEGF-D
IGF-II
KGF/FGF-7

ARG, #HHRM-CSFAE XM AR Z)740.18%.
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IV. 256

v B 2% S

RERE M AEHR ST, RSN 2R IS R AR 28
CELL CULTURE SUPERNATE/SALIVA/URINE ASSAY

10 4

10000

2 1
g
[=]
g
=]
& o1

0.01 T

10 100 1000
Human M-CSF Concentration (pg/mL)
SERUM/PLASMA ASSAY
10

A
2
GJ
(=]
g
=
& o1

0.01

100 1000

Human M-CSF Concentration (pg/mL)

10000

28

(pg/mL) 0.D. Average Corrected
0 0.017 0.017 —

0.017

78.1 0.071 0.074 0.057
0.076

156 0.115 0.123 0.106
0.131

313 0.216 0.227 0.210
0.237

625 0.447 0.461 0.444
0.475

1250 0.868 0.893 0.876
0.917

2500 1.606 1.648 1.631
1.689

5000 2610 2.784 2.767
2.958

(pg/mL) 0.D. Average Corrected
0 0.036 0.037 —

0.037

78.1 0.071 0.073 0.036
0.074

156 0.106 0.111 0.074
0.115

313 0.177 0.182 0.146
0.187

625 0.341 0.349 0312
0.356

1250 0.658 0.662 0.626
0.666

2500 1.279 1314 1277
1.348

5000 2.467 2.501 2.465
2.535




V. SIS HB LT
A. BRIEH R

H K A FirE
_ AP AM-CSFHUA I8 FLE K L)t 8L

Human M-CSF Microplate 1HAR
x 12%%

Human M-CSF Conjugate | Eg#rialHt AM-CSFHLiA g
FHAM-CSFhrvEf (5T , Z2HE MG

Human M-CSF Standard . kil
HATEIRF

Assay Diluent RD1-56 PAREER wlllM T b
PR ARRE,  F T ORI SRR b \

Calibrator Diluent RD5-18 ' ' - i

CH T 1755 L5780 N R N SRR

PR ARRE,  F T BRI S RO b \

Calibrator Diluent RD6P ‘ ‘ 1

CHFA M7 N MLFEFEA)

Wash Buffer Concentrate e e A e s \
IRAGVEGR P (26%) kil

(25%)

TMB Substrate TMB ELISAJE I/ TMBJE ) 2)ff

Stop Solution 21k g

Plate Sealers BRI 35k
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B. W&

o TF 3R 7 ‘
- B o e C s R A A
Ve (1)
2119
2-8°CHif7, ME30K
S IE RS
TMBJEVE R
CFT I, g | britEdn 2-8°Cfitifs, m#30K*
fiﬁmﬁﬁﬁmemae 2-8°CllTE, ME30F
dl

broHE dh B OB W

RD5A 2-8°C fikf, W% 30 K

brifE A FREIRDOP | 2-8°C k77, % 30 K*

PR AR TR Bl A TR AOAR AR A, et
2-8°Cfitifs, m%30K*

EREIT CIRTE S

IR A R
C. SKWPTH H &AM

o AR CRTIIER450 nm il K AR £ 540 nmERS70 nmik IE P IR
o ERE IR B Ik

¢ EBKEREETK

o PR (BHMD . ZIRIE VAR AR B A B AR L

+ 500 mLEf

o JHTARBERRAE M AR S 1

D. HEHEW

o BUNE PR LA S AR, RS BT B N, IR o
o WIS R IEBOR IR R, AT IS IR . T A AR AT B

¢ AM-CSFHJfENMER R 2 o BEATRE I, 335 RIS 36 S ik & slm] /9
B

30




A. FERUE R AETF

AT 3t A S SR AR AR R AU — AR T . R A R R R VP At o
MR TE BB - B0 RO, ST RN S BEAT R, JERRRE A i A 7E< -20°C
IR EE T, G S SRR . R il 7T A 75 22 TP E i BB VR D 5- 1877 F%

MmiF - AR 2> 2 (SST) , AT i T #EREI3070h, SRJG7E1000 x gt
TN B LA Bl 3 B MLF L RIBEAT RGN, B 2Tt A7 E< -20 °Co S S R VK-
FEASR] BE 7 2 F bt it A B MU RDB P # B

M3 - {5 RSEDTAE MR SE LK . 7ERAEE30708 4, LL1000 x gL
Jy 15704 ML S R A7 AES -20 °Co G R BURAR. FE AT RE R ZEHIAR
{HE S R T RDB P -

e FTBIR e Ml RAGE KA I A o

WEVR - KRR RE S, LA10000 x g5y Bl WERK R, SRR I B 6 I
f74E< -20 °Co WA SR URRR . FFdh ] HE R 22 bR A A B RDS-18 MK o

W /HERCER (diSalivette) SFRENS, MERFF A= F T, 1#£2-8°CLRFNT,
T TR A 1 2 BB T (T8 20

PRI - TWREGHERIRE (HBIR) , BEFHFANTEAER T . BOEBRBRYIR,
N7 RIS IN B8 73 A2 ) i A7 1< -20 °Co A SR R VRl . B T BE 7 2T AR A dh BRI
RD5-18H:AT Mk«

B. RMmIHES TR

ERARERIE AR E T ER.

1 AM-CSF N (EHEIR F7 fEEE T o KA/ L1 2 1T LA L 17 a2 iR 575
VR (1%) . MUKAA R EUH IR AEEIR T Re A 45 8, BT IEWIER: MEER, &
PRIRE), fR4h b e M a FIECHI VSO . TTR20 mLIRZE VRS (25%) FH 2818 /K 8k
F B TR #1500 mL AR IR B Iveism (1%) .

AM-CSFir#ffh: HIABIESEIMS IR, HEE 7KK E R AM-CSFE
as 1FEIE 50000 pg/mLARE M i & BRR . BRRRRE 215708, IR .
MU BE, T IRATI AR

FARSWE K 900 L ARk fh BB RD5-18 (H FAMEL7 7% L8780 N IR N SRR FFEA)
s bR AR RD6P (A A i/ At R £ 5\ 5000 pg/mL HIE o, HARE P
BN 500 pL FrifE st MR . A8 FHARAE M fifh & BEAOERE (I NS o« ERIREEFS
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AT, KNS TR S - 5000 pg/mL VB A 2R 16 5 i o AH BB 18 S R RV
PEARE 26 R £ (0 pg/mbL)

500 pL 500uL  500pL  500uL  500uL 500 L
(/—ﬁ‘ — U Ve W YW Yy \
-

100 pL Std.

™
-8B 0DE

50,000 pg/mL 5000 pg/mL 2500 pg/mL 1250 pg/mL 625pg/mL 313 pg/mL 156 pg/mL 78.1 pg/mL

C. BIR/PMEIR

¢ HRGEEFEABRN, RERRIEIRK.

¢ ONTBRAZNGY, BRI FEIREE RS BRI RBGIE R E ek, 5
HANTRIR RIS 7359 1 AN [ B R VR

o RBS B SE BRI B

o BRRIEEIS, A A SRR AT ORAESE R A TR 1

¢ TMBJEMIFBRAE EARATN A, ERECIRAE: ARG, # A s A ]
R

o AR BRI R TMBJEE BRI — 30 AL RUR, LB f AR
¥ AL ST, MR ABRERIESITE SRS .
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VILERAED IR

FERET, KA HAEHANERRE T ER. BT HTE i MR R BT Z IR .

H:

1.
2.

10.

11.

AM-CSF N FEHEIR 106 SR BT o XA 1T T T2 LBy i iR 2 i) 5277 5%
R LT, R AT T B IR A RR V.
NGRSt N R e b e R T EI T ST OE TS STy EIE SRR T ¢S
A FLA 100 uL A7 RD1-56..

I A AN R AR b RSSO RE A I AR R AL AT, F5FL100 plo FHEHR B s
1L, EEBE2/PK. BB T —Iko6 LM, F T 0 bR i ARG R
ARHIRR F AL E

Y AR PR A 25 5 A e 22 B e AR 38 51 E S e ARL AR » A5 FLIN 6344372400 pL,
SRIGHER N BRI 2 . I PRAESIR, B4R, IR BN ERARASE
TR B SEIN g R . e —IRBEAREE R, VAR N T YRR IR T SR AR 15
TEWR K R4 BT 5% B A

TERFA AL 200 pLAM-CSFEEARIS IIFLAR . FH BT A B AR AR s B AL, iR
B 2/

S YR BRI

A AL 200 L TMBIEYHH, ERWE 3004, HREDL.
FERAALA IS0 pL& I, BRI, SRR A5 .

IINZIEE 105080 Py, A8 BEAR A S:450 nmIROG B, 1332540 nmak570
nmfERRSIER K. WERBE KK IEARTH, BI450 nm#Jie)k 2:540 nma570 nm
(A IX PPN AL IE R ARAR LI B o BH A R T L 7E450 nmAb kAT (1)
BT A2 O i HLSE ANV

T4

W BEAFRAE S FIRE S 1) 2 AL ECF Y ME, S8 502 E AR AE 5T OD1E (0.D.),
T H AL A Elog/og M A G bRttt 26 . 51— BART7VER, Jlid Ly Hh
AERASFRE T IROAE S xR B R @ AR e 2k, JFiE i log/log Bl 11
s e B AR 2R o B0 vT LAIE I 2 ) AM-CSFIR B 1Y 53 505 O.D. IR Bk 2k 1t
., I BRI A 2T U 513 53 BT R i 5 -

UNSRRE SRR RE, MRS 28 S ) IR P 0 20 LA R 5 4
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