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. BACKGROUND

Activin and Inhibin, members of the TGF-B superfamily of cysteine knot cytokines,
were originally purified from gonadal fluids as proteins that stimulated or inhibited,
respectively, follicle stimulating hormone (FSH) release from the pituitary. They have
since been shown to be involved in a wide range of biological processes including
tissue morphogenesis and repair, fibrosis, inflammation, neural development,
hematopoiesis, reproductive system function, and carcinogenesis (1-7).

Activin and Inhibin are produced as precursor proteins. Their amino terminal
propeptides are proteolytically cleaved and facilitate formation of disulfide-linked
dimers of the bioactive proteins (8-10). Activins are non-glycosylated homodimers or
heterodimers of various 8 subunits (BA, BB, BC, and BE in mammals), while Inhibins
are heterodimers of a unique a subunit and one of the B subunits. Activin A is a
homodimer of two BA chains. The BA subunit can also heterodimerize with a 3B or BC
subunit to form Activin AB and Activin AC, respectively (11, 12). The 14 kDa mature
human BA chain shares 100% amino acid sequence identity with bovine, feline,
mouse, porcine, and rat BA. The BA chain is expressed by many cell types including
fibroblasts and keratinocytes (13), vascular smooth muscle cells (14), epithelial and
endothelial cells (14, 15), hepatocytes (16), osteoclasts and chondrocytes (17, 18),
monocytes and macrophages (14, 19), neurons (20), somatic cells of the ovary and
testes (21), and anterior pituitary gonadotrophs (22).

Activin A exerts its biological activities by binding to the type 2 serine/threonine kinase
Activin RIIA which then noncovalently associates with the type 1 serine/threonine
kinase Activin RIB/ALK-4 (7, 23, 24). Signaling through this receptor complex leads to
Smad activation and regulation of activin-responsive gene transcription (7, 24). The
bioactivity of Activin A is regulated by a variety of mechanisms (24). BAMBI, TGF-3
RIII, and Cripto are cell-associated molecules that function as decoy receptors or limit
the ability of Activin A to induce receptor complex assembly (25-27). The intracellular
formation of Activin A can be prevented by the incorporation of the BA subunit into
Activin AC or Inhibin A (3, 11, 12). The bioavailability of Activin A is restricted by its
incorporation into inactive complexes with a2-Macroglobulin, Follistatin, and FLRG
(28-30).



I. OVERVIEW

A. PRINCIPLE OF THE ASSAY

This assay employs a 3-step quantitative sandwich enzyme immunoassay technique.
The capture antibody specific for human/mouse/rat Activin A is biotinylated and bound
to streptavidin-coated plates. The plates are washed and assay diluent, standards,
and samples are pipetted into the wells and any human/mouse/rat Activin A present is
bound by the immobilized antibody. After washing away any unbound substances, an
HRP-conjugate specific for the human/mouse/rat BA subunit is added to the wells.
Following a wash to remove any unbound conjugate, TMB substrate (Chromogenic
agent) is added to the wells and color develops in proportion to the amount of
human/mouse/rat Activin A bound. 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/mouse/rat serum,

human/mouse/rat plasma and human/mouse/rat saliva.
+ 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 RD5-54 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.

Intra-assay Precision Inter-assay Precision

Sample 1 2 3 1 2 3
Mean (pg/mL) 101 295 498 106 308 529
Standard Deviation 4.2 12.5 21.9 8.4 15.5 24.8
CV% 4.2 4.2 4.4 7.9 5.0 4.7

B. RECOVERY

The recovery of human/mouse/rat Activin A spiked to three different levels in human
samples throughout the range of the assay was evaluated.

Sample Type Average % Recovery Range (%)
Cell culture media (n=4) 105 93-114
Human Serum* (n=4) 109 100-115
Human EDTA plasma* 110 95-115
(n=4)
Human Heparin plasma* 107 99-113
(n=4)

*Samples were diluted prior to assay.
C. SENSITIVITY

Forty assays were evaluated and the minimum detectable dose (MDD) of
human/mouse/rat Activin A ranged from 0.75-7.85 pg/mL. The mean MDD was 3.67
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 CHO cell-expressed
recombinant human/mouse/rat Activin A produced at R&D Systems.

The NIBSC/WHO Activin A First Reference Reagent Preparation (91/626), which is
intended as a potency standard, was evaluated in this kit. The dose response curve of
this standard parallels the Valukine Activin A standard curve. To convert sample
values obtained with the Valukine Human/Mouse/Rat Activin A assay to approximate
NIBSC 91/626 nominally assigned mass values, use the equation below.

NIBSC (91/626) approximate value (mU/mL) = 1.185 x Valukine Activin A value
(pg/mL)

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

high concentrations of human/mouse/rat Activin A and diluted with Calibrator Diluent
RD5-54 to produce samples with values within the dynamic range of the assay.

Human
Cell culture| Human Human Human
EDTA
Dilution media* serum* heparin* Saliva*
plasma*
(n=4) (n=4) plasma (n=4)| (n=4)
(n=4)
Average %
99 107 102 109 103
1-o |of Expected
Range (%) 93-106 105-111 101-104 104-112 99-109
Average %
97 108 104 112 91
1-:4 |of Expected
Range (%) 90-103 101-115 100-111 109-114 82-98
Average %
96 110 107 112 93
1-8 |of Expected
Range (%) 89-108 107-119 102-116 103-118 -
Average %
102 101 98 105 -
1-16 |of Expected
Range (%) 96-108 94-116 88-114 88-120 -

*Samples were diluted prior to assay.



F. SAMPLE VALUES

Human/Mouse/Rat Serum/Plasma/Saliva — Samples were evaluated for the presence
of human/mouse/rat Activin A in this assay. No medical histories were available for

the donors used in this study.

Standard
Human Samples Mean (pg/mL) Range (pg/mL) .
Devation (pg/mL)
Human Serum
352 142-753 129
(n=35)
Human EDTA
319 115-665 124
plasma (n=35)
Human Heparin
316 111-695 126
plasma (n=35)
Mean of
Human Samples Detectable % Detectable Range (pg/mL)
(pg/mL)
Human Saliva
192 85 ND-428
(n=13)
ND=Non-detectable
Standard
Mouse Samples Mean (pg/mL) Range (pg/mL) .
Devation (pg/mL)
Mouse Serum
197 78.1-352 93.1
(n=20)
Mouse EDTA
254 136-471 84.2
plasma (n=20)
Mouse Heparin
188 130-272 46.0
plasma (n=20)




Standard

Rat Samples Mean (pg/mL) Range (pg/mL) .
Devation (pg/mL)
Rat Serum (n=8) 306 109-1466 469
Rat EDTA plasma
214 97.7-312 63.9
(n=9)
Rat Heparin
276 210-342 42.9

plasma (n=7)

Cell Culture Supernates:

Note: Cell culture supernates were not corrected for the presence of fetal bovine

serum.

IMR-90 human fetal lung fibroblasts were cultured in MEM with 10% fetal bovine
serum until confluent. An aliquot was removed, assayed for human/mouse/rat Activin
A, and measured 5608 pg/mL.

WS-1 human fetal skin fibroblasts were cultured in MEM with 10% fetal bovine serum,
NEAA, and 2 mM L-glutamine until confluent. Cells were then stimulated for an
additional 24 hours with 100 ng/mL LPS, 10 ng/mL recombinant human IL-183, or 10
ng/mL recombinant human TNF-a. Aliquots were removed and assayed for levels of
human/mouse/rat Activin A.

Stimulant Day 1 (pg/mL)
LPS 8489
IL-18 21,033
TNF-a 21,098

CMT-93 mouse rectal carcinoma cells were cultured in MEM with 10% fetal bovine
serum, 2 mM L-glutamine, 100 U/mL penicillin, and 100 ug/mL streptomycin sulfate
until confluent. An aliquot was removed, assayed for human/mouse/rat Activin A, and
measured 655 pg/mL.

ST-2 mouse bone marrow-derived stromal cells were cultured in DMEM with 10%
fetal bovine serum, 2 mM L-glutamine, 100 U/mL penicillin, and 100 pg/mL
streptomycin sulfate. An aliquot was removed, assayed for human/mouse/rat Activin
A, and measured 3156 pg/mL.

LL/2 mouse Lewis lung carcinoma cells were cultured in DMEM with 10% fetal bovine
serum, 2 mM L-glutamine, 100 U/mL penicillin, and 100 pg/mL streptomycin sulfate.
An aliquot was removed, assayed for human/mouse/rat Activin A, and measured 44.3
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pg/mL.

C6 rat glioma cells were cultured in DMEM with 10% fetal bovine serum and 2 mM
L-glutamine until confluent. An aliquot was removed, assayed for human/mouse/rat
Activin A, and measured 1559 pg/mL.

C58(NT)D rat thymic lymphoma cells were cultured in DMEM with 10% fetal bovine
serum, 2 mM L-glutamine, 100 U/mL penicillin, and 4.5 g/L glucose until confluent. An
aliquot was removed, assayed for human/mouse/rat Activin A, and measured 21.0
pg/mL.

G. SPECIFICITY

This assay recognizes natural and recombinant human/mouse/rat Activin A.

The factors listed below were prepared at 50 ng/mL in Calibrator Diluent RD5-54 and
assayed for cross-reactivity. Preparations of the following factors at 50 ng/mL in a
mid-range recombinant human/mouse/rat Activin A control were also assayed for
interference. No significant cross-reactivity or interference was observed.

Recombinant
Recombinant human: Recombinant rat:
mouse:
Activin AC o .
) BMP-15 Activin C Agrin
Heterodimer
Activin B Cripto Activin RIB ALK-7
Activin C DAN Activin RIIB MIS
. . Other
Activin RIA Endoglin ALK-1 .
recombinants:
Activin RIB Follistatin 288 BAMBI zebrafish BMP-2
Activin RIIA Follistatin 300 BMPRIA porcine TGF-32
Activin RIIB Follistatin 315 BMPRIB amphibian TGF-B5
ALK-1 Inhibin B BMP-3b/GDF-10 Natural proteins:
BAMBI Lefty A Cripto porcine TGF-31
BMPRII MIS DAN
BMP-1/PCP Osteoactivin Endoglin
BMP-2 LAP Lefty




BMP-3 TGF-a MIS
BMP-3b/GDF-10 | TGF-B1 Noggin
BMP-4 TGF-p1.2 Osteoactivin
BMP-5 TGF-B2

BMP-6 TGF-B3

BMP-8b TGF-BRII

BMP-10 TGF-BRIll/betaglycan

Recombinant human Inhibin A cross-reacts approximately 0.2% in this assay.

Recombinant human Activin AB cross-reacts approximately 0.45% in this assay.




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) 0.D. Average Corrected
0 0.051 0.051 —
187 0.051
15.6 0.089 0.090 0.039
0.090
& 5l 313 0.127 0.129 0.078
3 0.130
& 62.5 0.196 0.198 0.147
5 0.199
E o 125 0.330 0.340 0.289
o = 0.350
250 0.601 0.620 0.569
0.639
500 1.180 1.190 1,139
0.01 T )
10 100 1000 1.199
1000 2.207 2.233 2182
Human/Mouse/Rat Activin A Concentration (pg/mL) 2.258
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V. KIT COMPONENTS AND STORAGE

A. MATERIALS PROVIDED

Parts Description Size
96 well polystyrene microplate (12 strips of
Streptavidin Microplate 1 plate
8 wells) coated with Streptavidin
Activin A Biotinylated | An antibody specific for human/mouse/rat Activin 1 vial
via
Antibody A conjugated to biotin
Solution of antibody against human/mouse/rat
Activin A Conjugate 1 vial
Activin A conjugated to horseradish peroxidase
Recombinant human Activin A in a buffered
Activin A Standard protein base; lyophilized. Refer to the vial label 1 vial
for reconstitution volume
Assay Diluent RD1-98 | A buffered protein base with blue dye 1 vial
Calibrator Diluent A buffered protein base used to dilute standard 1 vial
via
RD5-54 and samples
Wash Buffer A 25x concentrated solution of buffered 2 vial
vials
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 8 strips

11




B.

STORAGE

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

Opened/ Calibrator Diluent
Reconstituted | RpD5-54
Reagents

Standard

Wash Buffer (1x)

Stop Solution

Activin A Biotinylated
Antibody

Conjugate
May be stored for up to 1 month at

Assay Diluent RD1-98 | 2-8°C.”

TMB Substrate

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.*

Microplate Wells

* 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.

1000 mL graduated cylinder.

Horizontal orbital microplate shaker (0.12" orbit) capable of maintaining a speed
of 500£50 rpm

Polypropylene test tubes for dilution of standards.
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.

12



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 RD5-54.

Note: Culture media containing biotin, such as RPMI and McCoy ~ s media, are not
suitable for use in this assay. Animal serum used in the preparation of cell culture
media may contain endogenous levels of Activin A. For best results, do not use
animal serum for growth of cell cultures when assaying for Activin A production. If
animal serum is used as a supplement in the media, precautions should be taken to
prepare the appropriate control and run the control in the immunoassay to determine

the baseline concentration of Activin A.

Human 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 RD5-54.

Mouse Serum - Allow blood samples to clot for 2 hours at room temperature before
centrifuging for 20 minutes at 2000 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 RD5-54.

Rat Serum - Allow blood samples to clot for 2 hours at room temperature before
centrifugation for 30 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 RD5-54.

Plasma - Collect plasma using EDTA or heparin 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 RD5-54.

13



Note: Citrate plasma has not been validated for use in this assay.
Grossly hemolyzed or lipemic samples are not suitable for use in this assay.

Saliva - Collect saliva using a collection device such as a Salivette or equivalent.
Assay immediately or aliquot and store samples at < -20 °C. Avoid repeated

freeze-thaw cycles. Samples may require dilution with Calibrator Diluent RD5-54.

Note: Saliva collector must not have any protein binding or filtering capabilities.

B. SAMPLE PREPARATION

Human/Mouse/Rat serum, plasma, and saliva samples recommend at least a 2-fold
dilution. A suggested 2-fold dilution is 150 yL of sample + 150 uL of Calibrator Diluent
RD5-54. Optimal dilutions should be determined by the end user.

C. REAGENT PREPARATION

Bring all reagents to room temperature before use.

Note: High concentrations of human/mouse/rat Activin A are found in
human/mouse/rat 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. Add 40 mL of
Wash Buffer Concentrate to 960 mL of deionized or distilled water to prepare 1000 mL
of Wash Buffer (1x).

Activin A Standard - Refer to the vial label for the reconstitution volume*
Reconstitute the Activin A Standard with deionized or distilled water. This
reconstitution produces a stock solution of 10000 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 RD5-54 into the 1000 pg/mL tube. Pipette 500 L
into the remaining tubes. Use the stock solution to produce a dilution series (below).
Mix each tube thoroughly before the next transfer. The 1000 pg/mL standard serves
as the high standard. Calibrator Diluent RD5-54 serves as the zero standard (0

pg/mL).

14
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100 pL Std.
=
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STANDARD
= \
10,000 pg/mL 1000 pg/mL 500 pg/mL 250 pg/mL  125pg/mL 62.5pg/mL 31.3pg/mL 15.6 pg/mL

MICROPLATE PREPARATION

Remove excess microplate strips from the plate frame, return them to the foil
pouch containing the desiccant pack, and reseal.

Pipette 200 uL of the Activin A Biotinylated Antibody into all wells. Securely cover
and incubate for 15 minutes at room temperature on a horizontal orbital
microplate shaker (0.12" orbit) set at 50050 rpm.

Aspirate each well and wash, repeating the process for a total of two washes.
Wash by filling each well with Wash Buffer (400 pL) 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.

Proceed to the Assay Procedure immediately after wash. Do not allow the wells
to dry.

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.

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/mouse/rat Activin A are found in

human/mouse/rat saliva. It is recommended that a face mask and gloves be used to

protect kit reagents from contamination.

1.

10.

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

Add 100 pL of Assay Diluent RD1-98 to each well.

Add 100 uL of standard and prepared sample per well. A plate layout is provided
for a record of standards and samples assayed.

Cover with the adhesive strip provided. Incubate for 3 hours at room
temperature. on a horizontal orbital microplate shaker (0.12" orbit) set at
50050 rpm.

Aspirate each well and wash, repeating the process five times for a total of six
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 Activin A Conjugate to each well. Cover with a new adhesive strip.
Incubate for 1 hour at room temperature on the shaker.

Repeat the aspiration/wash as in step 5.

Add 200 pL of TMB Substrate to each well. Incubate for 30 minutes at room
temperature. 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/mouse/rat Activin A
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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BuE# (Activin) A1 Z (Inhibin) & ht 20 B2 45 20 Ml K 1 TGF-BHE KR 7L,
158 A J v rh A HH R R B BT, AT 0 i) B o) e AR TR DRV (follicle
stimulating hormone,FSH) . Ja R FRKH, EM125 7 ZEDSRE, G4
GUEEREMMEE . A4, KA. MAERE. Wil FHEKGEEMEE (1-7) .
Activin Al Inhibin 2 VEATIRE A=A 1. AT R IE G AT Ik 2 0 2R KR, IRt A
Y B R T R K (8-10) . Activins A2 & FBIE R (HFLEhHIH ANBA.
BB. BC FIBE) ZH ) JEWE A [F) U5 — SR B R — 3R AK, 177 Inhibin M2 B —ANAluky
[RIQI RN I Hp — ARV 2H il ) 5798 — R Ak . Activins A S B 25 BA 5 2H A1 [R5 —
Rik. BA WL W LA EBRB BBC WAk U5 — 58, 43 mlJE R Activin AB Al Activin AC (11,
12) . 14 kDa A EBA BES 4R, . /N BATK R IBA BAT 100% M Z LR
FRHMH RN . VF 2 AR BT IA A B, (S LT R4 MR A R e (13) , i
BTN (14) , ERAMBRI R4 (14, 15) , T4 (16) , BB 4R
B (17,18) , M EEA (14,19) , #4&5T (200 , GUHAIE ALK A
A (21D DLRIEAARFTH IR EIRSE (22) .

Activin A @it 5 2 BI22 5 W/ J5 &2 1R Activin RIA F4E &, KR5S 1 RIS/ R IR
W Activin RIB/ALK-4 JEILA 45 & ok R FEHARYIENE (7,28, 24) o il XF2iAE
Gk BE 5253 Smad #0E 311875 activin-responsive R 5% (7, 24) .
Activin A (2R WDEPESZ Z MALEIEEE (24) . BAMBI. TGF-B RIIl I Cripto &4 g H
T BATAE N FE 2 AR R ] Activin A #5526 5 S MALEIRE S (25-27).
JEIDKBA TS A Activin AC B Inhibin A /1, W DLR FH 1E40 A P9 7 ik Activin A (3, 11,
12) . 1T Activin A 5a2-E¥k&E H. Follistatin fl FLRG 45-& s AEEHEE &Y, HA
YR F 22 B BRI (28-30)
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. #R
A, i JE R

I R340 i i e L B S R R . UL/ B R Activin AR HER At

PR R AL I S BUBE T SR e BN o WEA R R B i FTRE 5 AL

AR R AL B RAGtivin AR5 R OGLHR 45 4. SE 5 RSB, 7E2L

NN UK B BATEE (8 A LIS & eV Bk S A Il

AR, EILAIATMBIRY (7)), Bieals AL UK BActivin A% 2t e

Bl: NN B GO B FE

B. KRR

o (UERBHER, RITRTESMSE:

o VRARIEE A TR LR, ARSI REAR . AL U BRI A
LJVIN N s

o SRR RO

o ORI R SR 2 2 A R

o REARME KT bR R B, A R A BRI 5 B R RDS-54F5 R 5
.

o USRI EIN SRR S, AR R R R
WeHoR . RPN TSR . A,
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.
A. BHE

R AREFARE C[R]—AR N AN (R LB FRRE A 2D

ORI EER =AM, FE R — MR 23 A 200, DA 8 B A R 1l 22
WRIEDRETREE R [F B TR R 1 )

CAMKRFEI =ANEAS, FEANRIARA] 73 A A0V, DA & B [A) kS Hff 22

WA FEH B IR B
FEA 1 2 3 1 2 3
T (pg/mL) 101 295 498 106 308 529
PR 4.2 12.5 21.9 8.4 15.5 24.8
CV% 4.2 4.2 4.4 7.9 5.0 47

B. [Elf®

AEMRE A, R ASREA 5 A SR RAT AN R/ B Activin A, SIS

FEARRY FEEE (%) THE (%)
pEEE R (n=4) 105 93-114
NILFEFEA™ (n=4) 109 100-115

N EDTA i FEA> (n=4) 110 95-115
NIFZ MHFFEAY (n=4) 107 99-113

“HESHT Z R RE

C. R

XTAOF RS I 75 V34T T V-5, ANZNRIK R Activin AR /N AT Al & (MDD) Sa N
0.75-7.85 pg/mL. *}-¥3JMDD>~43.67 pg/mL.

MDD 2 HR45E 20~ 25 52 ) 2 b 1HE i £L KT RO BEAR AT S (EU N P A o v 22 T SA5 2 R AR
LR E o
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D. ®IE

2B 5 V5 LIR&D Systems E ™ ) i 41 2 CHOZH g 3234 H FEZH N /7N BR/K B Activin

AEHRIE.

NIBSC/WHO Activin A % —ftZ&#R77 (91/626) , 1E N briEsh, Ei%RA &+
HEAT T3Pl . %R 5B O 128 5 Valukine Activin ARR#ERTZE 4T . Z¥4 Valukine
NUINRIR B Activin A7 AT 3453 BIRE S B 5 B NI AUINIBSC 91/626F5Fk1E, 15 H LT

7AW

NIBSC (91/626)i il (mU/mL) = 1.185 x Activin A Valukine#& & (pg/mL)

E. &

T SRS ML, P4 SR A BB 1 AN BRIK RACtivin ARIARER, Jf

PRAE AR R RDS-54FFE, L™ A AR E 3 2536 N IR AR A

——_— dps R | AIiE* | A\EDTAILZE*| AFFE I | N
(n=4) (n=4) (n=4) (n=4) (n=4)
SEBHEIARHE (%) 99 107 102 109 103
" TWH (%) 93-106 | 105-111 101-104 104-112 | 99-109
FEMEIARHE (%) 97 108 104 112 91
e TuF (%) 90-103 | 101-115 |  100-111 109-114 | 82-98
SERHEIARHE (%) 96 110 107 112 93
. TWHE (%) 89-108 | 107-119 |  102-116 103-118 |
PIMEBHRHE (%) 102 101 98 105 _
i TuFE (%) 96-108 94-116 88-114 88-120 _

SHET BT Z BT RRRERE o
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F. FEATUE

NINBRIK BRMLIE LR MER - ARSI 7 AN ROKRActivin ARIFELE . BT
HIBIFRRRE 50 AT 9 52

NBEA FHME (pg/mL) JEH (pg/mL) | PRHERZE (pg/mL)
A% (n=35) 352 142-753 129
AEDTAIL 3

319 115-665 124
(n=35)
AAFE LY (n=35) 316 111-695 126
PSR R UE
ANFEA % R el 2 JEF (pg/mL)
(pg/mL)
NHEW (n=13) 192 85 ND-428
ND=A A

AN CHES FEME (pg/mL) | WE (pg/mL) | FRHERZE (pg/mL)
/NS (n=20) 197 78.1-352 93.1
/N EDTAIM

254 136-471 84.2
(n=20)
INEFFER MY (n=20) 188 130-272 46.0

KRB FEME (pg/mL) jalE (pg/mL) | WEWZE (pg/mL)
KRR (n=8) 306 109-1466 469
K REDTAIL S

214 97.7-312 63.9

(n=9)

KEAFRIMLYE (n=7) 276 210-342 42.9
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ZHH BB

e JLTR LIETRAR I IENG A ML H 77 7 o

FHIMR-90 A fifa il B 21 24 40 Mo 775 A7 10% 16 4 1L 35 FIMEM AR 85 7% o BUREI 2 A/ BRUOK BR
Activin A, | &1E 45608 pg/mL.

FEWS-1 AR L IR BT 4E 41 P AE & F 10% 6 4 ML . NEAARIT2 mM L-4 & Bk % 1
MEM 135, 4RJ5 7 511100 ng/mL LPS. 10 ng/mLEE 40 A IL-1BEE10 ng/mLE 41 A
TNF-o 1 2 A )24 /N o BURE I E A/ BRK BRActivin AR 7K

R 1R (pg/mL)
LPS 8489
IL-1B 21,033
TNF-a 21,098

FHCMT-93/) i B e 40 AE S E 10% 64 75 . 2 mM L-8&BEZ. 100 UmLEH R
1100 pg/mLR FREE & R FIMEM A RE 7% . BUREI & N7 BOK BRActivin A, il &1 9655
pg/mL.

B ST-2/0 BV BE L R A MAE 2B 10% M6 4- 175 « 2 mM L-B & Wik 100 U/mLis 5 = A
100 pg/mLIRER 55 75 = FIDMEM A 5 5% o BRI 2 A/ BRK BR Activin A, Il =1E 3156
pg/mL.

RrLL/2/)s B Lewis it 4 LR &5 A 10% 6K 1IH . 2 mM L-#3 28 8i% . 100 U/mL#5 % 3%
1100 pg/mLi FR5E 7 2 IDMEM T B 9% . BUREI & A/ UK B Activin A, Tl &
44.3 pg/mL.,

H CO K B A 20 11 S5 I8 4 L AE & 10% iR 24 LS A12 mM L-8 & Bk % I DMEM R 15 95 B
EILA . BRI N/ SR BRActivin A, &85 41559 pg/mL.

FC58 (NT) DA Kb bk E2Ba 40 L AE 5 10% IR 2 I3 « 2 mM -2 & Bk . 100 U/mL
HE R MN4.5 g/l HEFIDMEM A E: 5% o BUREDI & N/ BROK B Activin A, Il &1E421.0
pg/mL.

G. FrriE

EELISAVE BT K6 R AR f B 2H N 170 BOK BRACtivin A

4 BLF 28 4 PR v o BB 4 RDS-5412 1 RS0 ng/mlL i e 8 e Kl 22 X . 4450
ng/mUL T2 F145 A B R AGtivin ARHR o, ki SEFH. 5 e
] 51952 SR BT 4R
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Recombinant human:

Recombinant

Recombinant rat:

mouse:
Activin AC
Heterodimer BMP-15 Activin C Agrin
Activin B Cripto Activin RIB ALK-7
Activin C DAN Activin RIIB MIS
Activin RIA Endoglin ALK-1 Other
recombinants:
Activin RIB Follistatin 288 BAMBI zebrafish BMP-2
Activin RIIA Follistatin 300 BMPRIA porcine TGF-32
Activin RIIB Follistatin 315 BMPRIB amphibian TGF-g5
ALK-1 Inhibin B BMP-3b/GDF-10 Natural proteins:
BAMBI Lefty A Cripto porcine TGF-1
BMPRII MIS DAN
BMP-1/PCP Osteoactivin Endoglin
BMP-2 LAP Lefty
BMP-3 TGF-a MIS
BMP-3b/GDF-10 | TGF-B1 Noggin
BMP-4 TGF-p1.2 Osteoactivin
BMP-5 TGF-B2
BMP-6 TGF-B3
BMP-8b TGF-BRII
BMP-10 TGF-BRIll/betaglycan

E1ZME F,  E4H A Inhibin A%E X% N % 21°80.2% .
LEiZR I, &4\ Activin ABSE Y W % 21°50.45% .
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IV. 256

A vHE B 2% S

ZARE I AEAR NS5, BRHRSIR IR N RIARAE 2R

Optical Density

e

0.01

10 100 1000

Human/Mouse/Rat Activin A Concentration (pg/mL)

29

(pg/mL) 0.D. Average Corrected
0 0.051 0.051 —

0.051

15.6 0.089 0.090 0.039
0.090

313 0.127 0.129 0.078
0.130

62.5 0.196 0.198 0.147
0.199

125 0.330 0.340 0.289
0.350

250 0.601 0.620 0.569
0.639

500 1.180 1.190 1.139
1.199

1000 2.207 2.233 2.182
2.258




V. SIS HB ST
A. IS

YRR Eiiibu Fis
Streptavidin Microplate B FE R R AR 96 FLER A L0tk , 8FLx .
12%
Activin A Biotinylated Antibody | it A//NER/K ERActivin AP briddidk | 1
Activin A Conjugate BB S U 470 N 1708 BRUOK B Activin ABTTAA ki
Activin A Standard #HZH NActivin AFrifEsh GRT) . Z2FHM T
SRR AT HL
Assay Diluent RD1-98 REER Rl gBiii
Calibrator Diluent RD5-54 o ot AR VB 1 B A i RARE kil
Wash Buffer Concentrate (25x) | IR4a1EiR Sl (25%) 20
TMB Substrate TMB ELISAJEY) I/ TMBJE ) 2)f
Stop Solution bR bk
Plate Sealers AR 85k
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B. A& MT

ARIT G

2-8°CHitifrs TR SR A ]

CITIF, MR B I )
vl

Vel (1%)

2 It

Activin AZY) & b7
RET IR

L2 Ay iRillEAREN

frillRD1-98

(T T
RD5-54

2-8°Cfitifr, m%30K*

PRk
TMBJEA

AR BIAR 2% [l A 550 i 4R 48
AR % | W, S E

2-8 °Cfi#ifr, HZ30K*

AT AT RO

C. KIPrif B &I

o PgEARAC (AT EEA50 nmks I AR UE £ 540 nmER570 nmR IR FRIRAED
o EREEEINBIES B ARk

¢ ARBKEEETK

o W (BUHRD | BB AR EE ST

+ 1000 mLE

o KRG A (012" BliE) , . 500+50 rpm
o bR AR BRI R

D. WHEEM

o BRI S AR, ARSI R BRI U N, BRI
o WNE TR BUR BRI, ST IR . T A SRIREIB
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VI. SLIO RIS
A. FERWE KT

PUR B B IR A i - R AU E N — IR RS . RE Al A T MR VA
IEFE BEWR - B O SRR, ST RN EREEY HEAT RGN, I RE BB AR AES -20°C
PIELREE R, B S V. FF S AT RE TR 2R AR S A B RD5-54F B
T SHEYEREERE, GIWRPMIFIMcCoy's 553, P& &M FAME . HT#
KIS 5L T BE 54 R EACtivin A. O T 57253 E 4558, 72 EActivin
A [, FD AP IE R R AR B85 T L 771 #7577, I SRR
Biidnt, I R g, LU EACtivin AHIFEEZEIR
NIE - R ME S 2% (SST), KEFEATE =0 N AEE 302040, 4RJE7E1000 % git) &
O IR BSOS B o B ME FF L BB TAS I, B e A7 7E< -20 °C. b e Bk
ROOEIR . FEAS O] BE 75 B AR UE b A B I RD5-54 HE AT # R .
ANRILYE - K MRFEASYE 0 N AEEI2/8 0, SRJE7E2000 x gi502040 81 . 43 5 L7
SERIHEATREIN ,  BY A BE A AFES-20 °Co BE G R B UREIEIN . FF 5T RE TR B AR AE
iR RD5-54 7%k
RRIMIE - B M IRFEATE =i T2/, SRJE7E1000 x g 03058 . 4 &5 IfLif FF
SERPHEATRGI, BRI MEAEAES -20 °C. B B VRREIS . FE S AT BE T R b v
PR iRD5-54 7 F% .
Mg - 4 FHEDTAB N &AM NFiEeAU MR . SR)5 L1000 x gE5 0157081, 757630
3P U MR FEAR 2 J5 BIZ A, s %%, < -20°CIfres Ao S RIS I Bk 4>
BEIHABEAAAE <-20 °Co G 1R FF 51T BE 75 2 bR v i s B RD5-54 7 ¢
P PP BRI TE AR fG I AR 28 550

S I FFE AL B AL
MEWR - (HRHUEESREE (FlanSalivetteBi S50 B D UWAEMEWR - 7 RIVAS I 35 &5 70 A i 7K
HAEAFAES -20 °CHIIRE N o b [ R ERBIEIA . A b nT B 75 22 b 5 M B RD5-54
FikE o
VE: MEJRIEE A FEA G TR 7 45 5 5T JE T B o
B. FERES

NPINEIRBRIME I 25 R R A B A D AT 2 5 iRe . BRI 2 5l o :
150 pL FEA+150 L Anif: i Bl RD5-54 . feddfs Bt B0 i P AT HE .
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C. HMTAT#AEELTIE

ERARER A RARE T ZR.

YE: TN DB K F R RI T 2R EHIN DG A ACtivin A. # X fEH 1] #EFIFE
LRI 7 5 5275 5

TR (1%) : MUKFA U IR ZEVEIR R T RE A &5 in, IR TIEWIS: MEER, &
IR, Frsh S VARG B HIVEIR IR . K40 mLIER SR 4 UM AN 960 mL 25 55
FIKBZEIEAK A, 41000 mLEEER SRR

Activin A FriEf: SRAERIESE SR8, HEE 7 /KEZE MK Activin AbRifE
dt, AFEIHRE 10000 pg/mLbrite it fil & BER . RRBIR 2150080, HI .
UIAE SR, SRR BAR S FE.

14900 pL bR 5 A B RD5-54% A 1000 pg/mLI & . Rl 430 i A500 uLkxvE S
Wi B RD5-54 o A% FHFRE i fili & BRI ERRE R 51 (W RED o 7EJEHT T —IREERAT,
FOMRAEESCE - 1000 pg/mLrARHE S A iR Ebn il i o ARt dn i BRI RD5-541F A %
FrufEdn (0 pg/mbL)

500 pL 500pL  500pl  500uL  500uL 500 pL
r‘ o U YW YWan YWan Y \
' — _—

100 pL Std.

‘ e
80D U

10,000 pg/mL 1000 pg/mL 500 pg/mL 250 pg/mL  125pg/mL 62.5pg/mL 31.3pg/mL 15.6 pg/mL

D. THFLBR &

1. MARZE FECT 2 RIS, R A TR LT, JEEE L.

2. #4200 pLJPtActivin ALEIE AR ICHUA MBI G FLH - 8247, fEK TR 48 (0.12" %
i) | LA500+50 rpmift i = i i 7 15750

3. WREUREANFLA RIS, ERU R . YO, 2R B A Bk
BOVLBERT, RS2 (400 uL) AR FLEATIEDE . B0 BREL U £ Bl
A, DABOR RF ARG B o Se)a—RIEGE S, 8 IR B B 15 2 BR 8 AR PR A 2 i
2 RN B DR RE UL e

4. P SLRIEATINE « VIZ0AESLT 4
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. BRANRR

A SRR T, R G Rk

AT REGAE SHe, FORR R AR LR IR R R BT k. 5
SRS R4 5168 A R RS

HEAS I B A S BB LA

FEVCHE BTN, IE R BB P AR SR A M

TMBIEA B AE EAIB N €L, TRDIRTE: IABALBUR , 44t JE 62 A
PRI 0 4

S AL AR B TMBIE A I — B0 MNZLEHUR , FLPSIE 2
e HILRESE, RV AR ST AR
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VILZRAEP R

fERRT, BITAEMRFIARE ST EEE. BUCT A SR ST Z 7R .

PE: N DG BER PRI T 570 EHIN D 5K EACtivin Ao &R E/H 11 E I FE

LR 77 5 27 3R o

L 4B B Ui, MERLTATE TR, PR LRI AR

2. [EAFANFLEII N 100 pLAS Il RD1-98.

3. S APKEAS R AR UE S AN SIS R A IO N AR LA, U100 plo BEF4RAE T — ik
96FLIEMR I, Al I Fic btk it AR IR FE A FOAR P9 1 B 5

4. HEBIRB ARSI AKPFRARRSGSE (0.12" $E) , #&E: 500250 rpm
FIRFBE 3/

5. BRI TBRARTR 2%, A PR 2208 T TR 38 5 Sh R BVL IR - B FLINYEER 400 pL,
SRFEHEAR IR 25 . A HRAESIK, JLPE6IR. BIRVEBUR B Rk B iASE
TR B SEIN A R . e —IRIEAREE R, VAR N T YRR IR T SR AR 151
TEWR K R4 FT A 5% B VA

6. TEREAMUFLAINA200 pL Activin ABEARAS I HTIA . FHBT B3 AR B S S AL, 7K
PRI IR 28 EE IR F 1/ 6

7. EEGSHURIERE;

8. fERAMUAFLAIIA200 pL TMBJRWE, ZiRFFH 30041 HRE;

9. TERAMEILAIMAS0 pLZ b, IERMILR, (FERR &850

10. IIANZIERE 105080, A8 B AR I 450 nm IO REE, % 5E 540 nmE570
nmfERRSIER K. R KKIEARTH, BI450 nm itk 2:540 nma570 nm
(A IX PRI NG AL IE B ARAR I e B o JH R IR T L 7E450 nmAb kAT (1)
T e i HSE AR

11. HEER:

YA FRAE S AIRE 5 1 & FLBOGEECE I, 4805082 FhiE &P OD{H (0.D.),
i FHTFE AL Elog/log it 2R A B AR HE I 28 . 53— B AR D7 12, @il iyl
AR FRAE S IR S xh BRI EER A bR 28, SR il T log/log & L1
il A M 2. T Do i 2 /S BROK B Activin AJREE 045 5 0.D.
X EORZRPEAL, I H s A 2k T LAIE I [E] V3 49 BT SR 1
UNSRRE SRR RE, MRS vHE 28 S ) IR P 0 2 LA AR £ 4
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