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. BACKGROUND

Human TGF-B1 is a 25 kDa, disulfide-linked homodimeric protein involved in a
number of key developmental, immunologic, and homeostatic processes (1-4). The
molecule is synthesized as a 390 amino acid (aa) precursor that contains a 23 aa
signal sequence, a 255 aa pro-region, and a 112 aa mature segment. Processing of
the molecule is complex, and it is generally secreted as a latent form (5). Prior to
release, the prepro-form is cleaved of its signal sequence, followed by glycosylation of
its proregion. The glycosylation process includes the unusual attachment of
mannose-6 phosphate residues. This is followed by furin convertase-mediated
cleavage of the prohormone, creating an 80 kDa disulfide-linked proregion (termed
LAP for latency-associated protein), plus a 25 kDa disulfidelinked mature segment
(termed TGF-p1) (6-8). These two independent disulfide-linked polypeptides
associate in a non-covalent interaction that renders TGF-1 inactive. Although direct
secretion of this 80K:25K complex can occur, it does so inefficiently. To facilitate
secretion plus extracellular storage, a third 200 kDa component termed LTBP is
covalently-linked to the N-terminus of one of the two LAP polypeptide chains. This
promotes secretion and subsequent storage within the extracellular matrix (9, 10).
After secretion, TGF-B1, via LTBP, covalently links to ECM. This complex is later
cleaved by proteases and released, exposing mannose residues on LAP. It is
postulated that exposed LAP mannose residues now are able to bind to cell surface
IGF-Il R, where dissociative events disrupt the LAP-TGF-31 complex. This results in
the release of active, homodimeric TGF-B1 (7, 10). Mature mouse TGF-31 shares
100% aa sequence identity with rat and cotton rat TGF-p1 (11, 12), 99% aa identity
with human, canine, and porcine TGF-B1 (13, 14, 15), and 97% aa identity with
guinea pig TGF-B1 (16). Relative to mouse TGF-2 and B3, mature mouse TGF-31

shares 72% and 78% aa sequence identity, respectively (17, 18).

The traditional high-affinity receptor for TGF-$1 is a heteromeric complex consisting
of transmembrane serine/threonine kinases. Two types are involved; a constitutively
phosphorylated, ligand-binding 80 kDa glycoprotein termed TGF-B1 RIl and a
signal-transducing, non-ligand-binding 55 kDa glycoprotein termed TGF-B RI/ALK-5
(19-22). It is suggested that TGF-B1 first binds TGF-B1 RIl, which then initiates a
cross-phosphorylation of TGF-$1 RI, culminating in signal transduction. There is also

a third TGF-B receptor termed TGF-f1 RIll, which can be either the 250 kDa



proteoglycan named betaglycan, or the 180 kDa glycoprotein termed endoglin/CD105
(23, 24). It has been proposed that TGF-B1 RIll captures TGF-B and "passes" it to
TGF-B1 RII (20). This is perhaps true for betaglycan but not endoglin. Endoglin does
not bind TGF-B by itself; only within the context of TGF-B1 RIl ligand binding.
Evidence suggests that rather than "passing" on ligand, endoglin may actually enter
the receptor complex and modulate TGF-B downstream signaling (25, 26). Finally,
and although ALK-5 has traditionally been assumed to be the only type | signaling
receptor for TGF-B1, it is also possible that ALK-1 may serve as a

condition-dependent, type | TGF-[3 receptor (27).

TGF-B1 has a wide range of activities. During an immune response, TGF-B1 impacts
antibody production by preferentially inducing IgA production in both mouse and
human (28). It also regulates dendritic cell chemotaxis by altering the expression of
chemokine receptors (29). Finally, it can downmodulate an inflammatory response by
dampening macrophage activity and proinflammatory cytokine secretion (30). During
wound healing, TGF-B1 is released from activated platelets. This local source of
TGF-B1 has marked stimulatory effects on fibroblasts, where it induces matrix
synthesis; on monocytes, where it induces proinflammatory mediator and growth
factor secretion; and on keratinocytes, where it may promote keratinocyte proliferation
by downmodulating its own signaling pathway (31). Finally, during development,
TGF-B1 may play a role in endochondral ossification, and its absence results in

severely defective yolk sac vasculogenesis and hematopoiesis (32, 33).



I. OVERVIEW

A. PRINCIPLE OF THE ASSAY

This assay employs the quantitative sandwich enzyme immunoassay technique. An
antibody specific for TGF-B1 has been pre-coated onto a microplate. Standards and
samples are pipetted into the wells and any TGF-B1 present is bound by the
immobilized antibody. After washing away any unbound substances, an
enzyme-linked antibody specific for TGF-1 is added to the wells. Following a wash to
remove any unbound antibody-enzyme reagent, TMB substrate solution
(Chromogenic agent) is added to the wells and color develops in proportion to the
amount of TGF-1 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 supernate and human/mouse/rat/porcine/canine

serum, human urine, human/mouse/rat/porcine/canine platelet-poor 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 (1x) and repeat the assay.

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

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



lll. ADVANTAGES

A. PRECISION

Intra-assay Precision (Precision within an assay)
Three samples were tested twenty times on one plate to assess intra-assay precision.
Inter-assay Precision (Precision between assays)

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

precision.

CELL CULTURE SUPERNATE ASSAY

Intra-assay Precision Inter-assay Precision
Sample 1 2 3 1 2 3
Mean (pg/mL) 317 683 1271 312 657 1184

Standard Deviation 11.3 42.2 31.1 26.1 46.6 92.3

CV% 3.6 6.2 24 8.4 7.4 7.8
SERUM/PLASMA ASSAY
Intra-assay Precision Inter-assay Precision
Sample 1 2 3 1 2 3
Mean (pg/mL) 309 708 1072 303 622 1092

Standard Deviation 15.3 40.0 44.3 21.2 47.2 70.0

CV% 5.0 5.6 41 7.0 7.6 6.4




B. RECOVERY

The recovery of TGF-B1 spiked to levels throughout the range of the assay in

activated sampleswas evaluated.

Sample Type Average % Range (%)
Recovery
Human urine (n=4) 114 105-123
Human platelet-poor EDTA plasma (n=4) 90 77-107
Human platelet-poor heparin plasma (n=4) 90 83-98
Media + FBS (n=4) 103 80-125
Serum-free media (n=3) 107 96-117
Porcine platelet-poor EDTA plasma (n=4) 87 82-95
Porcine platelet-poor heparin plasma (n=4) 85 76-95

C. SENSITIVITY

Thirty-three assays were evaluated and the minimum detectable dose (MDD) of
human/mouse/rat/porcine/canine TGF-31 ranged from 0.889-5.50 pg/mL. The mean

MDD was 2.38 pg/mL.

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

concentration.
D. CALIBRATION

This immunoassay is calibrated against highly purified CHO cell-expressed
recombinant TGF-B1produced at R&D Systems®.

The NIBSC/WHO TGF-B1 International Standard 89/514 (Human, rDNA Derived) was
evaluated in this kit. The dose response curve of the reference reagent 89/514
parallels the Valukine standard curve. To convert sample values obtained with the
Valukine Human/Mouse/Rat/Porcine/Canine TGF-1 kit to approximate NIBSC/WHO
89/514 Units, use the equation below:



Cell culture supernate/Urine - NIBSC/WHO 89/514 approximate value (IU/mL) =
0.0159 x Valukine Human/Mouse/Rat/Porcine/Canine TGF-31 value (pg/mL)

Serum/Platelet-poor Plasma - NIBSC/WHO 89/514 approximate value (lU/mL) =
0.0171 x Valukine Human/Mouse/Rat/Porcine/Canine TGF-31 value (pg/mL)

Note: Based on data generated in May 2021.

E. LINEARITY

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

high concentrations of TGF-f1 and diluted with Calibrator Diluent (1x) to produce

samples with values within the dynamic range of the assay.

Platelet-poor

Cell culture . .
Serum Urine EDTA Heparin
Human Samples supernates
(n=4) (n=4) (n=4) | plasma* | plasma*
(n=4) | (n=4)
Average % of Expected 100 97 93 105 105
1:2
Range (%) 90-114 95-102 | 92-94 | 103-107 | 102-111
Average % of Expected 93 97 88 110 107
1:4
Range (%) 82-117 94-104 | 83-91 | 108-113 | 103-112
Average % of Expected 93 95 88 112 109
1:8
Range (%) 76-121 93-100 | 83-92 | 111-112 | 102-116
Average % of Expected 100 97 92 120 118
1:16
Range (%) 85-124 92-104 | 86-101 | 115-124 | 110-125

*Samples were diluted after activation. See the Sample Activation Procedure.



Platelet-poor

Cell culture Serum®
Mouse Samples supernates EDTA Heparin
(n=4) (n=4) plasma plasma
(n=4) (n=4)
Average % of Expected 97 100 104 105
1:2
Range (%) 91-102 92-105 90-115 103-111
Average % of Expected 90 100 106 107
1:4
Range (%) 86-96 92-104 95-115 102-113
Average % of Expected 86 97 101 111
1:8
Range (%) 79-95 91-101 88-110 100-119
Average % of Expected 85 96 99 109
1:16
Range (%) 79-94 87-101 88-110 93-117

*Samples were diluted after activation. See the Sample Activatio

n Procedure.

Platelet-poor

Cell culture Serum®
Rat Samples supernates EDTA Heparin
(n=2) (n=4) plasma plasma
(n=4) (n=4)
Average % of Expected 107 100 102 104
1:2
Range (%) 107-108 93-104 99-109 101-108
Average % of Expected 101 102 101 106
1:4
Range (%) 100-103 99-107 96-104 104-110
Average % of Expected 97 100 103 107
1:8
Range (%) 96-97 96-103 99-109 103-111
Average % of Expected 97 101 104 106
1:16
Range (%) 96-98 96-108 97-115 97-113

*Samples were diluted after activation. See the Sample Activation Procedure.




Platelet-poor
Cell culture Serum*
Porcine Samples supernates EDTA Heparin
(n=4) (n=4) plasma plasma
(n=5) (n=4)
Average % of Expected 97 103 106 110
1:2
Range (%) 88-106 100-106 102-111 108-111
Average % of Expected 92 110 112 100
1:4
Range (%) 81-102 97-106 109-111 108-115
Average % of Expected 94 99 112 117
1:8
Range (%) 81-103 95-104 110-114 108-124
Average % of Expected 97 104 117 119
1:16
Range (%) 86-106 97-109 115-118 109-124

*Samples were diluted after activation. See the Sample Activatio

n Procedure.

Platelet-poor

Cell culture Serum*
Canine Samples supernates EDTA Heparin
(n=3) (n=4) plasma plasma
(n=4) (n=4)
Average % of Expected 99 100 98 100
1:2
Range (%) 91-104 96-102 91-103 96-105
Average % of Expected 99 99 94 96
1:4
Range (%) 96-102 95-103 87-98 87-107
Average % of Expected 100 100 92 98
1:8
Range (%) 93-109 97-103 87-95 88-106
Average % of Expected 104 100 95 101
1:16
Range (%) 95-120 95-107 86-105 96-106

*Samples were diluted after activation. See the Sample Activation Procedure.




F. SAMPLE VALUES

Serum/Plasma/Urine - Samples were evaluated for the presence of TGF-1 in this

assay.

Human Samples

Mean (pg/mL)

Range (pg/mL)

Standard
Deviation (pg/mL)

Serum (n=31) 51,640 32,091-95,147 11,901
Platelet-poor EDTA plasma
2377 1414-4641 729
(n=31)
Platelet-poor heparin plasma
2383 1445-3653 561
(n=31)
Urine* (n=10) 65.9 ND-108 —
*Only 40% of the urine samples measured detectable levels (> 31.3 pg/mL).
ND=Non-detectable
Standard

Mouse Samples

Mean (pg/mL)

Range (pg/mL)

Deviation (pg/mL)

Serum (n=10) 97,352 78,751-114,130 12,623
Platelet-poor EDTA plasma
41,763 16,577-68,505 16,887
(n=10)
Platelet-poor heparin plasma
41,101 18,195-66,700 17,419
(n=10)
Standard
Rat Samples Mean (pg/mL)| Range (pg/mL) L
Deviation (pg/mL)
Serum (n=10) 68,108 43,721-89,138 14,343
Platelet-poor EDTA plasma
5833 4912-7820 1141
(n=5)
Platelet-poor heparin plasma
13,971 5274-26,114 8392

(n=3)
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Standard

Porcine Samples Mean (pg/mL)| Range (pg/mL)
Deviation (pg/mL)
Serum (n=5) 17,597 13,481-23,914 4146
Platelet-poor EDTA plasma
1955 1530-2810 518
(n=5)
Platelet-poor heparin plasma
1567 1111-2475 551
(n=5)
Standard
Canine Samples Mean (pg/mL)| Range (pg/mL)
Deviation (pg/mL)
Serum (n=10) 33,455 2193-79,590 19,795
Platelet-poor EDTA plasma** —
2195 ND-2515
(n=5)
Platelet-poor heparin —
3763 ND-4278

plasma*** (n=5)

**Only 60% of the EDTA plasma samples measured detectable levels with the required 40 fold

dilution. Two of five samples read just below the standard curve (< 31.3 pg/mL).

***Only 80% of the heparin plasma samples measured detectable levels with the required 40

fold dilution. One of five samples read just below the standard curve (< 31.3 pg/mL).

Cell Culture Supernates - Human peripheral blood mononuclear cells (PBMCs) were
separated from whole blood by a density gradient centrifugation method using
Ficoll-Paque Plus. CD4* T cells were isolated from PBMCs using the MagCellect™
Human CD4* T cell Isolation Kit (R&D Systems®, Catalog # MAGH102). Cells were
seeded at 5 x 10° /mL and cultured using Excellerate™ Human T Cell Expansion
Media, Xeno-Free (R&D Systems, Catalog # CCMO030). T cells were left untreated or
treated with 10 ng/mL GMP recombinant human (rh) IL-7 (R&D Systems, Catalog #
207-GMP), 10 ng/mL GMP rhIL-15 (R&D Systems, Catalog # 247-GMP), and
stimulated via their T cell receptor (TCR) and co-stimulatory receptor for 5 days. TCR
stimulation was mediated using 25 pL Cloudz™ CD3/28 particles (Cloudz T Cell
Activation Kit - CD3/CD28, (R&D Systems, Catalog # CLD001) per mL of culture
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media. CD4* T cells were maintained in a 5% CO: incubator at 37 °C for 5 days. An
aliquot of the cell culture supernates was removed, assayed for TGF-B1, and

measured 77.7 pg/mL (untreated) and 471 pg/mL (treated).

Human PBMCs were seeded at 1 x 10° /mL and cultured in RPMI supplemented with
10% fetal bovine serum (FBS), 2 mM L-glutamine, 100 U/mL penicillin, and 100
Mg/mL streptomycin and left untreated. An aliquot of the cell culture supernate was

removed, assayed for TGF-31, and measured 2854 pg/mL.

Mouse EL-4 cells were cultured in DMEM High Glucose supplemented with 10% FBS,
2 mM L-glutamine, 100 U/mL penicillin, and 100 ug/mL streptomycin. Cells were then
treated with 10 ng/mL PMA and 10 ug/mL PHA for 24 hours. An aliquot of the cell

culture supernate was removed, assayed for TGF-31, and measured 2969 pg/mL.

Rat spleen was taken from a pregnant Sprague Dawley rat, homogenized, and
cultured in DME with 10% FBS, 2 mM L-glutamine, 100 U/mL penicillin, and 100
Mg/mL streptomycin at 37 °C and 5% CO». Rat splenocytes were treated with 50
ng/mL recombinant rat IL-2 and 5 ug/mL PHA for 3 days. An aliquot of the cell culture

supernate was removed, assayed for TGF-$1, and measured 2716 pg/mL.

Porcine PK-15 cells were cultured in MEM supplemented with 10% FBS, 2 mM
L-glutamine, 100 U/mL penicillin, and 100 ug/mL streptomycin. Cells were treated
with 1 ug/mL LPS for 72 hours. An aliquot of the cell culture supernate was removed,

assayed for TGF-1, and measured 1631 pg/mL.
G. SPECIFICITY

This assay recognizes natural and recombinant TGF-B1. This assay also recognizes
human TGF-1.2.

The factors listed below were prepared at 50 ng/mL in Calibrator Diluent (1x) and
assayed for cross reactivity. Preparations of the following factors at 50 ng/mL in a
mid-range TGF-B1 control were assayed for interference. No significant

cross-reactivity or interference was observed.
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Recombinant human

Recombinant mouse

Other recombinant

Activin A BMPR-IB Activin RI rat Agrin

Activin RIA BMPR-II Activin RIIA zebrafish BMP-2

Activin RIIA Follistatinzss Activin RIB amphibian TGF-B5

BMPR-IB Follistatinaoo Activin RIIB chinese hamster
TGF-B1-LAP

Activin RIIB Follistatinzis BMP-3

Agrin GDF-5 BMP-3b Natural protein

BMP-1.1 GDF-7 BMP-4 porcine TGF-f32

BMP-2 GDF-9 BMP-6

BMP-3 GDF-11 BMP-7

BMP-3b GDF-15 BMP-9

BMP-4 Inhibin A BMPR-IA

BMP-5 Inhibin B BMPR-IB

BMP-6 LAP (TGF-B1) | BMPR-II

BMP-7 TGF-a Follistatinzss

BMP-8a TGF-B RI Inhibin A

BMP-8b TGF- Rl TGF-B RI

BMP-10 TGF-83 TGF-B RIII

BMP-15

BMPR-IA

13




Cross-reactivity - Cross-reactivity was observed with the factors listed below.

Recombinant Protein

Assay Diluent

RD1-21 RD1-73
Human BMP-9 <1% <1%
Mouse BMP-10 <1% <1%
Human Latent TGF-31 <1% <1%
Activated Human Latent TGF-$31 15% 15%
Equine TGF-31 3% <1%
Human TGF-1.2 14% 12%
Human TGF-2 13% 12%

Interference - Significant interference was observed with recombinant human TGF-8

RII and recombinant mouse TGF-8 RII.

Human or Mouse

% TGF-B1 Detected in

% TGF-B1 Detected in

TGF-B1 presence of Human presence of Mouse
TGF-B Rl (pg/mL) TGF-B RII TGF-B RII
(ng/mL)
RD1-21 RD1-73 RD1-21 RD1-73
0 500 100 100 100 100
1.56 500 98 99 90 93
3.13 500 93 95 85 88
6.25 500 82 86 77 79
12.5 500 63 66 69 67
25 500 42 37 60 55
50 500 28 18 52 40
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IV. EXPERIMENT

EXAMPLE STANDARD

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

generated for each set of samples assayed.

CELL CULTURE SUPERNATE/URINE ASSAY
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V. KIT COMPONENTS AND STORAGE

A. MATERIALS PROVIDED

Parts Description Size
96 well polystyrene microplate (12 strips of 8 wells)
TGF-B1 Microplate 1 plate
coated with an antibody against TGF-31
Solution of antibody against TGF-B1 conjugated to
TGF-B1 Conjugate 1 vial
horseradish peroxidase with preservatives
Recombinant TGF-31 in a buffered protein base
TGF-p1 Standard with preservatives; lyophilized. Refer to the vial 2 vials
label for reconstitution volume
Calibrator Diluent (2x) |A 2x concentrated buffered protein base used to 1 vial
via
RD6-11 dilute standard and samples
A buffered protein base with preservatives. For cel
Assay Diluent RD1-21 1 vial
culture supernate/urine samples
A buffered base with preservatives. For
Assay Diluent RD1-73 1 vial
serum/platelet-poor plasma samples
Wash Buffer A 25x concentrated solution of buffered surfactant 1 vial
via
Concentrate (25x%) with preservatives
TMB ELISA Substrate Solution/TMB Substrate
TMB Substrate 1 vial
Solution
Stop Solution Diluted hydrochloric acid 1 vial
Plate Sealers Adhesive strips 3 strips
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B. STORAGE

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

Wash Buffer (1x)

Stop Solution
Conjugate May be stored for up to 1 month at
Assay Diluent RD1-21 2-8°C.>

Assay Diluent RD1-73

TMB Substrate

Use a new standard for each assay.

Standard
Opened/ andar Discard after use.
Reconstituted
Reagents May be stored for up to 1 month at

2-8 °C.*
Use and discard diluted Calibrator

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

Calibrator Diluent (2x)
RD6-11

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

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.
D. 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.

17



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.

Activated samples must be assayed immediately. Do not freeze activated

samples.

Cell Culture Supernates - Remove particulates by centrifugation and assay (see
activation procedure) immediately or aliquot and store samples at <-20 °C. Avoid

repeated freeze-thaw cycles.

Note: Animal serum used in the preparation of cell culture media may contain high
levels of latent TGF-G1. For best results, do not use animal serum for growth of cell
cultures when assaying for TGF-B1 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 TGF-1.

Human Serum - Use a serum separator tube (SST) and allow samples to clot for 30
minutes at room temperature. Centrifugation for 15 minutes at 1000 x g. Remove
serum and assay (see activation procedure) immediately or aliquot and store samples

at < -20 °C. Avoid repeated freeze-thaw cycles.

Non-human 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 (see
activation procedure) immediately or aliquot and store samples at < -20 °C. Avoid

repeated freeze-thaw cycles.

Human Urine - Aseptically collect the first urine of the day (mid-stream), voided
directly into a sterile container. Centrifuge to remove particulate matter. Assay
immediately (see activation procedure) or aliquot and store at < -20 °C. Avoid

repeated freeze/thaw cycles.

Note: Neat unactivated urine samples exhibit a decrease in TGF-31 concentration in
the first 24 hours of storage (frozen or refrigerated). Care should be taken that

samples are assayed under identical storage conditions and durations.

Platelet-poor Plasma* - Collect plasma on ice using EDTA or heparin as an

18



anticoagulant. Centrifuge for 20 minutes at 1000 % g within 30 minutes of collection.
An additional centrifugation step of the plasma at 10,000 x g for 10 minutes at 2-8 °C
is recommended for complete platelet removal. Assay (see activation procedure)
immediately or aliquot and store samples at < -20 °C. Avoid repeated freeze-thaw

cycles.
Note: Citrate plasma has not been validated for use in this assay.

*TGF-B1 is present in platelet granules and is released upon platelet activation.
Therefore, to measure circulating levels of TGF-1, platelet-poor plasma should be
collected for measurement. It should be noted that many protocols for plasma
preparation, including procedures recommended by the Clinical and Laboratory
Standards Institute (CLSI), result in incomplete removal of platelets from plasma. This
will cause variable and irreproducible results for assays of factors contained in
platelets and released by platelet activation. The recommended plasma collection
protocol is designed to minimize platelet degranulation. However, since even the best
methods for plasma collection may result in some platelet degranulation on occasion, it
is recommended that markers for platelet degranulation be determined in samples

containing elevated TGF-B1 levels.
B. SAMPLE ACTIVATION PROCEDURE

ACTIVATION REAGENT PREPARATION

To activate latent TGF-B1 to immunoreactive form, prepare the following solutions for
acid activation and neutralization. The solutions may be stored in polypropylene

bottles at room temperature for up to one month.

Caution: Wear protective clothing and safety glasses during preparation and use of

these reagents. Refer to the appropriate SDS before use.

1 N HCI (100 mL) - To 91.67 mL of deionized water, slowly add 8.33 mL of 12 N HCI.

Mix well.

1.2 N NaOH/0.5 M HEPES (100 mL) - To 75 mL of deionized water, slowly add 12 mL
of 10 N NaOH. Mix well. Add 11.9 g of HEPES. Mix well. Bring final volume to 100 mL

with deionized water.

For each new lot of acidification and neutralization reagents, measure the pH of
several representative samples after neutralization to ensure that it is within pH

7.2-7.6. Adjust the volume and corresponding dilution factor of the neutralization
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reagent as needed.
TGF-31 SAMPLE ACTIVATION PROCEDURE

To activate latent TGF-B1 to immunoreactive TGF-B1 detectable by the TGF-31
immunoassay, follow the activation procedure below. Assay samples is pH 7.2-7.6

after neutralization. Use polypropylene test tubes.

Note: Do not activate the kit standards. The standards contain active recombinant
TGF-B1.

Cell Culture Supernates Serum

To 100 pL of cell culture supernate,

To 40 yL serum, add 20 uL of 1 N HCI.
add 20 pL of 1 N HCI.

Mix well. Mix well.

Incubate 10 minutes at room Incubate 10 minutes at room
temperature. temperature.

Neutralize the acidified sample by Neutralize the acidified sample by
adding 20 pL of 1.2 N NaOH/0.5 M adding 20 L of 1.2 N NaOH/0.5 M
HEPES. HEPES.

Mix well. Mix well.

Prior to the assay, dilute the activated | Prior to the assay, dilute the activated
sample with calibrator diluent (1x). See | sample with Calibrator Diluent (1x). See

the following for suggested dilutions. the following for suggested dilutions.

The concentration read off the | The concentration read off the standard
standard curve must be multiplied by | curve must be multiplied by the

the dilution factor, 1.4. appropriate dilution factors.

C. SAMPLE PREPARATION

Cell culture supernate samples (human and non-human) tested neat, but may
require dilution if high endogenous levels are present (final dilution factor of sample is

1.4 if tested neat). Optimal dilutions should be determined by the end user.

Human serum samples require a 40-fold dilution in Calibrator Diluent (1x)'. A

suggested 40-fold dilution is 10 uL of activated sample + 390 uL of Calibrator Diluent
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(1%) (final dilution factor of sample is 60). Optimal dilutions should be determined by

the end user.

Human urine samples tested neat (final dilution factor of sample is 1.4). Optimal

dilutions should be determined by the end user.

Human platelet-poor plasma* samples require a 8-fold dilution in Calibrator Diluent
(1x)". A suggested 8-fold dilution is 25 uL of activated sample + 175 uL of Calibrator
Diluent (1x) (final dilution factor of sample is 12). Optimal dilutions should be

determined by the end user.

Mouse and rat serum/platelet-poor plasma* samples require a 60-fold dilution in
Calibrator Diluent (1x)'. A suggested 60-fold dilution is 10 uL of activated sample +
590 pL of Calibrator Diluent (1x) (final dilution factor of sample is 90). Optimal

dilutions should be determined by the end user.

Porcine serum samples require a 15-fold dilution in Calibrator Diluent (1x). A
suggested 15-fold dilution is 10 uL of activated sample + 140 uL of Calibrator Diluent
(1x) (final dilution factor of sample is 22.5). Optimal dilutions should be determined by

the end user.

Porcine platelet-poor plasma* samples require a 5-fold dilution in Calibrator Diluent
(1%). A suggested 5-fold dilution is 40 uL of activated sample + 160 pL of Calibrator
Diluent (1x) (final dilution factor of sample is 7.5). Optimal dilutions should be

determined by the end user.

Canine serum and platelet-poor plasma* samples require a 40-fold dilution in
Calibrator Diluent (1x). A suggested 40-fold dilution is 10 pyL of activated sample +
390 pL of Calibrator Diluent (1x) (final dilution factor of sample is 60). Optimal

dilutions should be determined by the end user.
* May require different dilutions depending on the extent of platelet contamination.

T See Reagent Preparation section.
D. REAGENT PREPARATION

Bring all reagents to room temperature before use.

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

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

TGF-1 Standard - Refer to the vial label for reconstitution volume*. Reconstitute
the TGF-B1 Standard with Calibrator Diluent (1x). 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.
*If you have any question, please seek help from our Technical Support.

Use polypropylene tubes. Pipette 200 pL of Calibrator Diluent (1x) into each
tube. Use the standard stock solution to produce a 2-fold dilution series (below). Mix
each tube thoroughly before the next transfer. The undiluted TGF-B1 Standard serves
as the high standard (2000 pg/mL). Calibrator Diluent (1x) serves as the zero
standard (0 pg/mL).

200uL 2004l 200ul 200 pL 200 pL

P N W o

200pLStd. | { 1
= > ' - = g
2000 pg/mL 1000 pg/mL 500 pg/mL 250 pg/mL 125pg/mL &62.5pg/mL 31.3 pg/mL

E. 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.
® For best results, pipette reagents and samples into the center of each well.
® Itis recommended that the samples be pipetted within 15 minutes.

® To ensure accurate results, proper adhesion of plate sealers during incubation

steps is necessary.
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® When using an automated plate washer, adding a 30 second soak period
following the addition of wash buffer, and /or rotating the plate 180 degrees

between steps may improve assay precision.

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

gradations of blue.

® Stop Solution should be added to the plate in the same order as the TMB
substrate. The color developed in the wells will turn from blue to yellow upon
addition of the Stop Solution. Wells that are green in color indicate that the Stop

Solution has not mixed thoroughly with the TMB substrate.
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VII.LASSAY PROCEDURE

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

recommended that all samples and standards be assayed in duplicate.

1.

10.

Prepare all reagents, working standards, and activated samples 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 50 pL of Assay Diluent RD1-21 (for cell culture supernate/urine samples) or

Assay Diluent RD1-73 (for serum/platelet-poor plasma samples) to each well.

Add 50 pL of Standard, and activated 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 uL) using a squirt bottle,
manifold dispenser, or autowasher. Complete removal of liquid at each step is
essential to good performance. After the last wash, remove any remaining Wash
Buffer by aspirating or decanting. Invert the plate and blot it against clean paper

towels.

Add 100 pL of TGF-B1 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 100 pL of TMB Substrate to each well. Incubate for 30 minutes at room
temperature. Protect from light.

Add 100 L 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.

24



11. CALCULATION OF RESULTS

Average the duplicate readings for each standard and sample and subtract the
average zero standard optical density. Create a standard curve by reducing the
data using computer software capable of generating a four parameter logistic
(4-PL) curve-fit. As an alternative, construct a standard curve by plotting the
mean absorbance for each standard on the y-axis against the concentration on
the x-axis and draw a best fit curve through the points on the graph. The data
may be linearized by plotting the log of the TGF-B1 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.
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. X

N TGF-B1 j&—Fh 25 kDa [y —Bi B [FIR — R A, 52 FOCRIIKE
REAFRRSTRE (1-4) . %01 390 MR ILRL (amino acid, aa) TR G AL, 7 23
aa I 575, 255 aa MIFTAKIX A 112 aa FIRGA T BL. &0 TR TR A%, 1EH
PABRIE s (5) o TERRICHT, AR R BRI DIBRE 5P 4, B H AT X K 4
BRI o WAL R0 H -6 MR R B (M FR S B . B S, MR B AL A
SRTARBEYIE, P74 80 kDa 1) BB M RTAL X (B LAP, BRVERAHC
HED) , UL —> 25 kDa i) —RiBEERR BT Be (FR 9 TGF-B1) (6-8) o XA
ST R RE R 2 s AR EAE I 45, {8 TGF-B1 2k AR IX Fh 80K:25K
AR LB, B N T AR K A it 77, 55 =4~ 200 kDa f¥12H
5%, BN LTBP, it SEMr i 2% LAP 2 BREEHF— 2510 N Rt X T2
WA AR B J A RSN R P B AE (9, 10) o 2 b, TGF-B1i@id LTBP Stk 3|
ECM L. ZE SIS HE AR DB RE, REEH LAP Lo SRRk se . Rk,
FFRN LAP H BRI R S AR I IGF-Il R 454, TEMRA MR H1E, %
I LAP-TGF-B1 E&6Y). X SFEHEAIEVER RIUE —J4E& TGF-B1 MR (7,100 o ik
VN TGF-B1 5 R AIAR B TGF-B1 MR IEIR 541 [ —1% 2y 100% (11,12) , 5 A,
RAVE TGF-B1 FIEILRLFHIA—E N 99% (13-15) , SKR TGF-B1 AR T 5
F—PEN97% (16) o HIXFT/NR TGF-B2 FIR3, MV TGF-B1 AL HI[H
— VRN 72%F1 78% (17,18) .

TGF-B1 &G i Al ) 52 10 2 b 85 i 22 S IR 7 S B A 2L R ) S RS 50 5
PIRRIRAY . — iR H BRI . SRCIAZE &) 80 kDa ¥isEH, #10y TGF-B1 RIl;
RS SR NS R 55 kDa BEE A, #RoN TGF-B RI/ALK-5 (19-22)
R, TGF-B1 B4e5 TGF-B1 Rl 45i&, /)5 )E3) TGF-B1 RI 58 UL, I
LG ST IAFIES =Fh TGF-B24&, Fry TGF-B1 RIIl, ‘B LU 250 kDa (1)
AR (BN betaglycan) , Bi# /& 180 kDa ({4 2K 11 (Fx A endoglin/CD105) (23,
24) . H AR TGF-B1 RIII i3k TGF-BH-K H“fLi# 25 TGF-B1 RIl (200 . XA REE
FiT betaglycan, {HAE T endoglin. Endoglin A& & A 454 TGF-B; KA 7 TGF-B1
RII 4 A BRI 5t N A R4S & . IEHER Y, endoglin AT BEAS R 1638 Bk, 1 A& britk
NZEE GV TGF-BH NS 5% S (25,26) . &Ja, RELS LI ALK-5
A& TGF-B1 ME—[1) | BUE 55244, {H ALK-1 1] B VE A 2 R ¥ | B TGF-BA2 R (27).
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TGF-B1 HAT iz stk fERZRNIEFES, TGF-B1 i fistif T/ A A
1 IgA P A SREEMA LR A2 (28) o I IE I U3 IR 7 24K (R 38 SR 5 4 SR 4
MEREAYE (29) o fm, &Rl L 0] B RS A R AR A T 2 Aok T IR ¢
FERNY (30) o TEMG @A REF, TGF-B1 MIGAL ML NS Rl . X = E SR IR 1
TGF-B1 XS AT 4EAN (FFER SR « RN GEFIERA B E 573D
LU A O AR (T REIEIE N I3 B 5 1015 5 I8 HOR et M SR s A g 5D B B
HIVRIBAEM (31 o A, ERFEREF, TGF-B1 alREFEHCE W E L A,
FRR 2 FHO™ A P g M8 A AN IE L Th RESREE (32, 33) .
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Il R

A, F R

ARSI R PR RO ELISAYL . HUTGF-BAHUA G T I LA b, A Sl FIBR 74
FIITGF-B1 = 5 B E MR ERPUARLT &, B R 25 AR e
BEFRCITGF-BIPUAEATING , RESIPUAPEIE L MATMBIRMIER (A7)
WA S S S B EE IR IR HIBEFR O 2 RO .

B. #illFfR

o {UHEEBBHEM, AATH T2

o iZuUHGIE M TAMRE IR IS AN BB MG . AR, BN BRIR
B IR 2 /MR

o HEREA BN ]
® ARG & LA RS W7 & I 7 A RER 5
®  FEAMEAT KT Hnit 2k (NI L, MECREREA P AR Sh AR (1) AR i EB A U5

® RHASRMAF R Z MR, WAELEA R NERE. BRI, ¥
WA SR ] Bl Bl & R &
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A. RBHE

AR PRERRRE (IR A AN [R)FLa) FRAS 5D
LA BE I =ANREAS, 7R [F) — BN 23 B A 200K,  DARA E il A RS B
BRIFDRERARE (AN TR 2 (8] FRRS Hf D
LA BE Y =ANREAS, FEASFIRR 23 B I200,  LARA & A (R RS 1t 2

R IR LIS
AR IR BV
FEA 1 2 3 1 2 3
FHAME (pg/mL) 317 683 1271 312 657 1184
P2 11.3 42.2 31.1 26.1 466 | 923
CV% 3.6 6.2 2.4 8.4 7.4 7.8
137 /11 3
R RS R IRDRE
FEA 1 2 3 1 2 3
FHAE (pg/mL) 309 708 1072 303 622 1092
Nl 15.3 40.0 443 212 | 472 | 70.0
CV% 5.0 5.6 4.1 7.0 7.6 6.4
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B. [HgZx
TEVEA BIRE AR th 35 ARSI B AN R KPR TGR-B, s Hem iR,

=il B (%) E (%)

AR (n=4) 114 105-123

N Z /i EDTA I3 (n=4) 90 77-107
N F MU 2 137 (n=4) 90 83-98
K7+ FBS (n=4) 103 80-125

To L B 77 2k (n=3) 107 96-117
¥ /MR EDTA 12 (n=4) 87 82-95
B2 MR 3R 15K (n=4) 85 76-95

C. R

X = =R VEREAT T YA, AN RK ROE IR TGF-BA HI B ARG 77 & (MDD)
J2 F°40.889-5.50 pg/mL, “F-#MDD42.38 pg/mL.

MDD 2 H:45 20~ 25 52 ) 2 b 1HE i FL KT RO BEAR AT S (EU N A o v 22 T SA5 2 IR AR
LR E o

D. RIE

HLELISAIR &4 HR&D Systems®4: 7= (I CHOR A i i 4l EATGF-B1 & A AT IE -
KIRAEXINIBSC/WHO TGF-B11H brbnifE ih89/514 (ANE, rDNARTAD #4717 ¥FAl .
27 [1189/514 1155 N i 2k 5 Valukine™brii fh 26747 . 45 224448 i Valukine A /7 R/
R EEIRTGE-B 1 & SRAF AR A B 3T LU # JyNIBSC/WHO 89/514 hir, 175 f
PR AR:

Y0 M 9% ISR - NIBSC/WHO 89/5143 {BME (IU/mL) = 0.0159 X Valukine A/
INRIK BRSBIRTGF-BA %4 (pg/mL)

3%/ 25 1 /MR L3 - NIBSC/WHO 89/5143i BB (IU/mL) = 0.0171 X Valukine A//)
UK BEIRTGF-B13UHE (pg/mL)

B H 202145 4 4K HI#H -
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E. &%

AR BRECREA T BN SR ITGF-B1, A5 FIARAE AR (1) R REAR R 2
SRR N, I e

Z /MR
g b IVE | RE
JES = Wi (n=4) (n=4) | (n=4) |EDTAIlL FFRIE"
¥* (n=4) (n=4)
ST E 3 (%) 100 97 93 105 105
" T (%) 90-114 | 95-102 | 92-94 |103-107 | 102-111
R E S (%) 93 97 88 110 107
e TEHE (%) 82-117 | 94-104 | 83-91 |108-113 | 103-112
R E I (%) 93 95 88 112 109
" T (%) 76-121 | 93-100 | 83-92 | 111-112| 102-116
R E S (%) 100 97 92 120 118
e TEHE (%) 85-124 | 92-104 | 86-101 | 115-124 | 110-125
PEARETEAL G AT . S WREARTEIP IR .
T pa F /MR
y e
NRAEA F.%ZH&@ fi 4)| (n=ay | EDTAIMX* | FFRIMK:
(n=4) (n=4)
ERITE E I (%) 97 100 104 105
" TEH (%) 91-102 92-105 90-115 103-111
ST E A (%) 90 100 106 107
e TEHE (%) 86-96 92-104 95-115 102-113
R E S (%) 86 97 101 111
" TEH (%) 79-95 91-101 88-110 100-119
ST E A (%) 85 96 99 109
e TEHE (%) 79-94 87-101 88-110 93-117
FEARETEA G AT . TES WREARTEI P IR
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Z MR

gifugsE b | S
KRS st (=) (nmd) EDTAIM " | FFRML3%*
(n=4) (n=4)
TG T (%) 107 100 102 104
" T (%) 107-108 | 93-104 99-109 | 101-108
FITUEE S (%) 101 102 101 106
h T (%) 100-103 | 99-107 96-104 | 104-110
PEIBE A (%) 97 100 103 107
h T (%) 96-97 96-103 99-109 | 103-111
TG E S (%) 97 101 104 106
i T (%) 96-98 96-108 97-115 97-113
RERTEIEA R TR . 155 IUREAIE (LD B
- IR
i) e "
R W (n=d)|  (negy | EOTAIKY| PRIE
(n=5) (n=4)
TG E I (%) 97 103 106 110
" T (%) 88-106 | 100-106 | 102-111 | 108-111
PR T (%) 92 110 112 100
h T (%) 81-102 97-106 | 109-111 | 108-115
TR E s (%) 94 99 112 17
h T (%) 81-103 95-104 | 110-114 | 108-124
P E AL (%) 97 104 117 119
i T (%) 86-106 97-109 | 115-118 | 109-124
RERTEGALIFHATRE . 52 REAR TG B TR,

37




" - Z /MR
. .
REEA ;ﬂﬂi@ Efif) (n=q) | EDTAIMLR" | FFR M3
(n=4) (n=4)
SERITUL E 7 (%) 99 100 98 100
" TEHE (%) 91-104 96-102 91-103 96-105
ST E A (%) 99 99 94 96
e T (%) 96-102 95-103 87-98 87-107
SERITUL E 7 (%) 100 100 92 98
. TEHE (%) 93-109 97-103 87-95 88-106
ST E L (%) 104 100 95 101
i T (%) 95-120 95-107 86-105 96-106
FEARETEAL G AT . TS WREARTEI D IR
F. BEATUE
MENURIRAE - 7 EN e AP TGF-B1 & &
. FIME peAi | FrES
(pg/mL) (pg/MD) (pg/mL)
1% (n=31) 51,640 32,091-95,147 11,901
i/ EDTA 1f13¢(n=31) 2377 1414-4641 729
F MM 2 1ML (n=31) 2383 1445-3653 561
PRI (n=10) 65.9 ND-108 —

AT 40% I FRIBEA A 2 TR (> 31.3 pg/mbL)

ND = KiGH.
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AREE SFIE PieEE| i
(pg/mL) (pg/MD) (pg/mL)
1f§%(n=10) 97,352 78,751-114,130 12,623
£ 1fil/M i EDTA 113 (n=10) 41,763 16,577-68,505 16,887
F /MR L5 (n=10) 41,101 18,195-66,700 17,419
N EME i e
(pg/mL) (pg/MI) (pg/mL)
1f3%(n=10) 68,108 43,721-89,138 14,343
%11/ EDTA 13 (n=5) 5833 4912-7820 1141
LM/ 2 1ML (n=5) 13,971 5274-26,114 8392
— Fa9E glet=c] bR
(pg/mL) (pg/MI) (pg/mL)
i35 (n=5) 17,597 13,481-23,914 4146
H /MR EDTA Ifi#(n=5) 1955 1530-2810 518
F MR IF R L (n=5) 1567 1111-2475 551
Ktk FIME JE RS
(pg/mL) (pg/MD) (pg/mL)
3% (n=10) 33,455 2193-79,590 19,795
£ 1M1/ EDTA IL3** (n=5) 2195 ND-2515 —
Z AP R ML (n=5) 3763 ND-4278 —

A 60%01) EDTA HLRAFATEZR ) 40 RERRE R AT EI v KF o FANREAS s A R AL
BEAK ThrifE ik (< 31.3 pg/mbL) .

LA 80% A FR ML ASE ZER AIA0 R RE T AN B vl K P o FoASRE A poy — A i ions
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I FArvEf 2 (<31.3 pg/mL) .

YR % B3 B AR B0k, i Ficoll-Paque Plus M4 ifi 43 55 A 40 1
HANMZAN L (PBMC) . ] MagCellect™ A\ CD4* T 41l 7 251455 & (R&D Systems®,
155 # MAGH102) M PBMC 14355 CD4* T 4ifig. 4iffiLL 5 x 1054N/mL [)25 5 e p,
A% Excellerate™ A T 4y 155925 (LahiF %4>, R&D Systems, %5 #
CCMO030) #ATH:7%. T i k& b, siffH 10 ng/mL GMP B4 A (rh) IL-7 (R&D
Systems, %5 # 207-GMP) . 10 ng/mL GMP rhiL-15 (R&D Systems, %5 #
247-GMP) 4b#E, FEEH T 4ifszik (TCR) FIALMIBZARIE 5 K. TCR Hil#E
A mL BRI 25 uL Cloudz™ CD3/28 ik (Cloudz T 40 M i%tbik 7 & -
CD3/CD28, R&D Systems, %5 # CLD001) S:¥l. CD4* T 4jfufE 37°C. 5% CO,
BRFRAah YRR 5 K. WS 4G IR BiE, R TGF-B1, MIfS45 R . RACERA 77.7
pg/mL, AbEEZ 471 pg/mL.

A PBMC LA 1 x 1084/ mL B FEdeph, 768 10%Ma4- 13 (FBS) 2 mM L-# 2 1%
JfE. 100 U/mL H & F A1 100 pg/mL B8 R RPMI 57 i 7%, HAEAEE . HUSE
B IE B3, M TGF-B1, 7545 54 2854 pg/mL.

/N EL-4 ZHARTE S 10% FBS. 2 mM L-A 2Bt 100 U/mL %% % 1 100 pg/mL &%
RN DMEM £ 953 h 1% 9% . /5 H 10 ng/mL PMA £ 10 pug/mL PHA &b g
24 /NI o BRSO IR L0, A TGF-B1, 4545 5y 2969 pg/mL.

MPRZ21] Sprague Dawley A 5 AR EUH R BRIEAE, 21K 555 T & 10% FBS. 2 mM L-
BEBENE 100 U/mL H 5 A1 100 pug/mL #5725 % 1) DME 15325+, 7F 37°C. 5% CO,
AR KRB0 50 ng/mL B ZH KR IL-2 1 5 ug/mL PHA 4b3E 3 K. HU%%
GR35 s, K TGF-B1, 7545 5N 2716 pg/mL.

% PK-15 4ifZ7E 5 10% FBS. 2 mM L-73 &M% . 100 U/mL 75 %351 A1 100 ug/mL 5%
EI MEM 559536195 . 40 1 ug/mL LPS 4bFR 72 /N o BUSE (3 4 5 77 13,
frill TGF-B1, Mi45345 %4 1631 pg/mL.
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G. fRit

LEELISATL rIASI R IR K EATGF-B1E H, tWARBIATGF-B1. K5 LUK A1 F br it
MR (1%) T 550 ng/mL IR BERAGIN AE X Mo K550 ng/mLEIFHRE 5~ A
()G I TGF-B U IR b, SRAGI TP A ISR R 158 YR N 841

HAAN HAH/PR, HimEHEH

Activin A BMPR-IB Activin RI rat Agrin

Activin RIA BMPR-II Activin RIIA zebrafish BMP-2

Activin RIIA Follistatinzss Activin RIB amphibian TGF-B5

BMPR-IB Follistatinsoo Activin RIIB chinese hamster
TGF-B1-LAP

Activin RIIB Follistatinzis BMP-3

Agrin GDF-5 BMP-3b RREH

BMP-1.1 GDF-7 BMP-4 porcine TGF-B2

BMP-2 GDF-9 BMP-6

BMP-3 GDF-11 BMP-7

BMP-3b GDF-15 BMP-9

BMP-4 Inhibin A BMPR-IA

BMP-5 Inhibin B BMPR-IB

BMP-6 LAP (TGF-B1) BMPR-II

BMP-7 TGF-a Follistatinzgs

BMP-8a TGF-B RI Inhibin A

BMP-8b TGF-3 Rl TGF-B RI

BMP-10 TGF-B3 TGF-B Rl

BMP-15

BMPR-IA

XN B8 ST EN 5 T 51 R 5 AR A8 RN
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e PUFHRER

BHEH
RD1-21 RD1-73
Human BMP-9 <1% <1%
Mouse BMP-10 <1% <1%
Human Latent TGF-31 <1% <1%
Activated Human Latent TGF-1 15% 15%
Equine TGF-31 3% <1%
Human TGF-1.2 14% 12%

Human TGF-B2

13%

12%

FHh: THIAIE) E 20 A TGF-B RIFIE 41/ TGF-B RIFELE & T4t

e ATGF-B RIIB A 2]

e/ B TGF-B RIS A HUIZ]

NES/NEYE | TGF-p1 | HMITGF-B1ES (%) KITGF-B1E 4L (%)
TGF-B RII (pg/mL)
RD1-21 RD1-73 RD1-21 RD1-73
(ng/mL)

0 500 100 100 100 100
1.56 500 98 99 90 93
3.13 500 93 95 85 88
6.25 500 82 86 77 79
12.5 500 63 66 69 67

25 500 42 37 60 55

50 500 28 18 52 40
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IV. S24

v B 2% S

bR BRI ST, BRI I0 N 222 1l LT L AR B A T 2

CELL CULTURE SUPERNATE/URINE ASSAY

o~
g§ 3
2 _/,//
il
E‘ o
o /

TGF-f1 Concentration [pg/mL]
SERUM/PLATELET-POOR PLASMA ASSAY
E | o fﬂ
bl

'

TGF-fi1 Concentration (pg/mL)

[pa/mil) 0.D. Average Lorrected
i 007 e B
.01
na .07 oar 0.M2
.07
¥ o7 e 0089
.19
125 0208 nan 0.182
0214
% 0.385 0296 0367
0.407
50 0.710 n7s 0.6865
0.720
100 1243 1.248 1218
1252
2000 05 2038 208
2.0
(pafmi] 0.D. Average| Corracted
i 0012 noms i
0.o14
Nna 064 Loas 0.051
0.065
65 (1% P2} IRl 010
0124
15 0218 0224 0210
0.230
2% 0.412 0418 0.404
4B
500 0.774 0780 0.766
0.785
10 1385 1428 141
1460
200 148 118 1264
2307
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V. R &AL

A. IS H R

H R #iR P
W TCF-B1HT A6 FLER AR I ALI/BIL |
TGF-B1 microplate B
x12%
TGF-B1 Conjugate R TGF-B1AS M 414 hin
HATGF-B1 (5T « BZHEMAWREMRT|
TGF-B1 Standard N 2jfh
HIF
WRARIFRE SRR R (2%¢) T ARebnE |
Calibrator Diluent (2x) RD6-11 X 1
b ARE AR
Assay Diluent RD1-21 KW, & T 2RI R Fig R R A | 1R
Assay Diluent RD1-73 R, 2 T M8 2k FEA | 1l
Wash Buffer Concentrate (25x) | IR4EHEIKR (25%) gBiii
TMB Substrate TMB ELISAJEWVE B TMB 7R B
Stop Solution 21w bk
Plate Sealers EER i 35k
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B. AFI &M

RITBHAFIE | 2-8°ChEfr: TG &A RO N L]

ST, R TMBJEYIHE

Vel (1)

E2 11

(L2 A wlIIETINES

2-8°Chit1E, mZ30K*,
K RD1-21

il RD1-73

EIFHEH 2-8°Cfififr, HZ30K"

PrAE
RO A BT A bt o T B

2-8°Cfigfs, m% 30 K*

PRUERD BRI (2%
RD6-11 TR AR S BC I IR bR AR, 2R
5T
. B AR BB R TR B A TR AR AR Y,
BRI R

B 2-8°Chififr, WZ30K*.

DR A RN o

C.

SEIGFT R B AR A i

BEFRA CRTI 2450 NSz K I ISE 22 540 nmE570 nmnisg 1E 38 K R IRUED
TR AR PR A B — IR M 3k 5

ZRIK BB K

YOl (WO . ZIEIE TR A a E sh R AL

500 mLEE;

EREM

WA — L] EE B ER, nTRES] R R B U N, BN

WA P KB RRYE AR RS TR . . T AR IREI B 37
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VI. SEIO RIS
A. FERUE RAETT

TRREARENETF U — B . HARREMREIAG . ELE A
ABSLRIASI . TR R IR

I IR LB - BRI B0 50k SLZIRNREA (S ISP sirds, A7
T<-20CUKFEMN, B R B, AT R EHMBER (1% k.

VER: T HIE IR 50 16 FTRE & A E K -FHITE R ZETGF-B1 . Ky K 1
LR, TERITGF-R1/=ER], 15 E ) ML TR 75 ARG S5
TETRIEF TS, IR TR 128 Bl ) 85 425 5 I 0T BB gt o HTE G B 2 BT A M2 g
LU = TGF-B1 K/

NIMEREA - FH I35 5 B8 (SST)/r B i« MAF = IR 8304081, $A51000 x g5
OS50 IREUIIEAE A Z G RIZIA TR (S WP, B, <-20CH
P8 o B T VRAL . FEATTRE T Z AR ME R B (1) Fike.

JENILTE - AF MR A TE i T EEHE2/N i, SR)5 L2000 x gi25.02050 8. B LY,

SERPREIN (S WEAEER , BiE A, <-20CHER . G RE VR

ANRB - EEREFHERRR CRESR) , HEHALHEA R . BOEBRTRY .
SERIATI (S WECEER  BiE R, <-20CIAEE . kR B R

VR KL IAIRBIEAR TG (R 1924 /Mt Hy, TGF-B1iKEZ T
B o IR RAF A TE R T HG 1 17 55 I A T AT 10 o

M /MR LI - 7EK 8 EDTABURF R AE N but R E MK . KA 53054 A LA
1000 x g 02205381, #INAE2-8 °CFLA10,000 x g s 001040 88, PLyg4s 2B/
B SEERRS (S WIEHER) , 8%, <-20CH A& . BEG R E TR,

YRR MBI E LR R 2532 0E 7 A4

*TGF-B1ARAET M/ MBFFRLF, FEAEM/ MBS . Fik, ERWTGF-B1HIIERKE, B
REE M/MRILFEFTIE . FER, FEIEHETR (BREEKNLR ERERS (CLSD
WEAER) HEZEMNMEFEEERM/AR . KSR M /NR B8 B2 /MRS BB
HFH=AEREATESNGER. R RET R B TR KRR > MM BB . 2R
T, BIs A i M SR B 07 5 I 7] e R B — e AR B W ML /MR B 50RL, B WAETGF-B1/K~F 7+
TR FRIRE 2 F U 5 L/ R R RORE I 75 0 «
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B. HEAEL

AT R %
N T RERBTGF-BIEAL A R NI, TEHES LT T BRIE A AN TP AT . X
SO AR IR N A TR, KR

B (RS AR LRy, 15 B A H . TS S B A R 2 A
a7k (SDS) .

1NHCI (100 mL) - 7£91.67 mLE & F/KHZEE I A8.33 mL 12 N HCI, 73125 .

1.2 N NaOH /0.5 M HEPES (100 mL) - 7£75 mLEE F/KHZEMA12 mL 10 N
NaOH, #/ME%). MA11.9 g HEPES, JB4). HEE T/KEZAE100 mL.

Xof TAEAUET IR AN R A0, 7R DU A S L AMRR YR S pHAE, B IRILAET.2-7.6
YO PN o AR o R R o AT PR AR AR R R S A R

TGF-BIHEATEUHRIED TR

T BRI TGF-B1IE ALy Al 38 5 TGF-B 1 S 2 A2 I () e S B TGF-B1, 15
IR LRSS BRI AT . KA T E R AN, (pH 7.2-7.6) , i F RN

iz

R BHEEATE PRI Fritedn T O 5B EATGF-B1.

HiffaE I LI IR

100 uL 4% 7% L3 - I 20 uli) \
40 uL i M3 H A 20 ulfiJIN HCI

1N HCI

b R

E 5 510 min % I B 10 min

HiA20 uLfJ1.2 N NaOH/0.5 M A 20uLFJ1.2N NaOH/0.5 M HEPESH
HEPES AR {b FE A AFACKEA

b R

A DN A i 0 Je A 1 b RSB RE | S 00 R i 68 2 30 v ot 9 R VAR
(1%) . BB HEEHES LTI | (0 o BIFREGAEEES T 3.

DU, 5 2R IR R (5 4014 PEAAGL I 75 EE3fe A I IO AR PE A 2K
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C. AR TAE

iR BiEREA (NKIEN) - EHEAIERG (o R A IR /KB e vl e 5 2t
TR CELEARI RN, PEAR BB EON1.4) o BAEMBEE RN h & H
HASE o

NILEREAR - & AR AE AR (1%) SEATA0RTAIRET. 40 AREJ7i%: 10 pL
TAHEA + 390 pLARHES R (1%)  (BEARREMFEEECN60) o mAERMBER AN
128 F P E

NRBREA - EEAGIER (FEARRAMBAGECN1.4) o SEmmRens BN dr e & i)
FE -

ANEM/MRMSEREA - 75 IR HERARR (1%) AT MRET. B8 fEMRE T
25 LIEHAEAS + 175 pLARHEMFRRER (1) (FEARBRAMBAEECN12) o RAEMBRS
BN B 2 FH P E

N RANK R AMLEE ML/ MR LR A - & A RAER AR (1%) FEATE0M MR, il
HIBOfE AR5 : 10 ULTEALREA + 590 uLFRHE AR (1%)  (FEARRZAMBAREUN
90) o BRI th B2 A E -

WA - A RERARR (1) BAT1SMFRE . @WA5ME M J7i%: 10 uL
TREAR + 140 uLbstE R MR (%) (REARRAMPEEECN22.5) o MR
L H B 28 1 P B E

BEMMRILR AR - FRAERFRR (1% HATSRRE . SRR 71
40 PLIGALFEAR + 160 pLAsHE MR (1%)  (FEARBRAMBEECNT.S) o BAEMRE
A EON e 28 F P A E

RIMFEME MR REA - FFHARHERFRR (1) BEATA0MFRE . EiLKI4015 M
Rerik: 10 LiEfuREAS + 390 pLbntEM MR (1) (FEAR AR EECNG0) - fix
RS BN Fh B 28 F P i E

SRR LN AR EANR], T RE T BN A RO RE 0 K

123 LR AR B
D. KMAT#ESE TIE

EREERERFRE T ZE.
VRl (1%) = MUKFE I Bk A be el T RE A 45 5, BT IEWILR: MEER, B
PR, RS e VRS FRCHI TR P20 mUIRAETE IR (25%) FHZ&TR/K L
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B K MRBEICH] %500 mL TARMREE I BERM (1%) .

PERRRRER (1%) « A 253 TR BRI KA BT ] bR i S PR (1%)
TGF-115#Efh: SIRAMERR S ER R T KERE TR FARER R (120
HIFURTARMER, 19 2IKZ 2000 po/mLbsde i B . FERRE 21570480, H7En
T

A BE], BRI ER SR

FRRREREEAGERBEE . SEMA200 pLirERRRER (1%) o RKhriEdh
BRRZ IR T B R YIRS, E MRS R R T —& . WA MERIARAE M BER
A FHAEARAE T LR 53 (2000 pg/mbL) , FrdfEREARRER (1%) AT EARHERIZEZE 53 (0
pg/mL).

200uL 2004l 200ul 200l 200 pL

e Yo W W We YW
200pL5td. | | F:‘ —— e e L

E DS

I [ * 3 =
r ' ' ]
2000 pg/mL 1000 pg/mL 500 pg/mL 250 pg/mL 125pg/mL 62.5pg/mL 31.3 pg/mL

E. SRR

R SRR T, R S

TGRS T S ROBRFRERRE S R IR SRR B k. 5

SR R A1 4 30 PR 7 02 YA

W T RAHELER, A5 RGeS RS,

HEUL155 50 9 76— B L

REURRE AT, AT BT (3 25 R e

4] E SR, A BB0R, Sk R 2 A P HER 180/,

AT DI AL R

o MBI LHAIRION (S, WRORAE: MABALBUS, ¥4t 62
PRI

o LI HE AR IR TMBIE VL b SR —50: AL LW, FLAERE i
oo FALNHGRE, WRBILNERIBAER RS
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VILIR{EZ TR

BRI IA RS RE T ER, BUTH K SSRREANRE RS LN .

1.

2.

3.

10.

11.

IR bR, LT ETA T BN AR SRR S R AR

M P17 2 5 IR I 2 A T O LR, R PR AR T ORI B 48 Y, B 11
FEREAN AL IS0 uLAS IR RD-21 (P75 L3 SRR A SR %
TWRD1-73 (3 2 il DRI FEAD

53 G A R BE AR it B AL JE IFEAS IO ANAH B AL, B350 plo AR B 343
NAL, ERBE2/MT . B BARGE T k96 FLBIR I, AT Tl bR AR
BOREATRIAR P9 1 5

KRR PRI 25, A3 R 22 I8 DA AR X 1 Bh AR WL DR - B AL Bk 400 pL,
SRFEHEAR PR 250 A HRAESIK, JLPb4IR. BIRVEBUR B Rk A E
TR B I SEIEE IR . B — IRPAREE A, 1A N T YRR R T SR AR 15
TEMR K ARHAT T ke B T A

TEREA AL 100 pLESFRAS MU BB N L, =R 2/
A SIS AR B A s

FERAMALA 100 uL TMBIERYH, EEWE 30040, HREHE;
FERAMEILAIIA00 L& IR, IERAAMALIR, AR &35
TIINZ G 1053808, 458 BEAR A E:450 nm I 6 FEAE #5540 nmEk570
nmfERRSIER K. DR KK IEARTH, BI450 nm# ek 2:540 nma570 nm
AR X AR b IE MR AR R 2 B o Y0 2 IE T L3 #E 450 nmAd 27 1)
BRHORT R £ 5 iy HBE AN

TG R W B PRI SRR S 1 S ALBOGE B E, SR 502 E AR 540D
6 (0.D. , fFHHEHARAENSEZH (4-PL) HZHAOIERENL. 55—
BART7VEA, @I g hlyfl AR S ISP RO A S PR B SR AL s A
2k, FFEITE B e hl A Lk . HE AT DU 22 HI TGF-B UK B (4 4 5
O.D.MXHORLEA, F BB A& 2T LOE I [ /AT R - SRR PR =k 2
BEARAS ARG B 1 SR 0L 5 o

AN SRR SR ABRE M THE ph 28 5 R )R 0 200 DA R £
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