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General Protocol

elastin into a water soluble derivative, (a-elasti

L 4
All test samples require the conversion of the natix@bic

To extract as a-elastin the sample is he at’1003C for two one
hour periods with 0.25M oxalic acid.

For detailed information on extr eatment of in-vivo
and in-vitro samples see pages 4

Label a set of 1.5 ml microcentrifuge tubes. If sufficient test material

is available run du;@amples.
[1] Prepare Reagen s: 100yl of test solution solvent, (buffer /

PBS / wate oxalic acid).

[2] o-elaStig flard: suggested volumes - 12.5, 25.0 and 50.0pl

t saples: in vivo derived tissue extracts or in vitro cell culture
ples. Select volumes between 50ul and 250ul of a—elastin.

%To each tube add an equal volume of Elastin Precipitating

Reagent (stored at 4°C).

[5] Cap tubes and briefly vortex to mix contents; leave for 15 minutes
to complete precipitation of a—elastin.

[6] Centrifuge tubes @ >10,000 x g for 10 minutes, (Fig. 1a).

[7] Drain tube's liquid contents into a beaker. While the tube is still
inverted remove most of the remaining fluid from the tube by tapping
the inverted tube onto a single thickness absorbent paper towel.



PROTOCOL CONTINUED FROM INSIDE FRONT COVER

Dye
Binding

Dye
Bound
Elastin

Dye
Release

Dye
Recovery

Formation of Elastin - Dye Complex

[8] To all tubes add 1.00ml of Dye Reagent.

Cap tubes and mix contents by inverting the tubes. Then rse
the elastin precipitate using a vortex mixer.

Place the rack of tubes on a mechanical shaker andgailo ction
between the a—elastin and the dye to proce§d for,
in

) tes.
[9] Centrifuge the tubes @ >10,000 x g for 1

[10] Drain the tubes of unbound dye @\hile the"tube is still inverted
remove most of the remaining flyi e tube by FIRMLY tapping
the lip of the tube onto a sifgle s absorbent paper towel.

A 'cotton bud', (or Q-ti for removing any fluid droplets

from the rim of the tu rning the tube to the upright position
not more than 25ul of fluid s d be found in the bottom of the tube.

[11] The elastin omplex can be observed as a reddish-brown
deposit ingthe d inside lower wall of the tube, (Fig. 1b).

Recovery of Elastin-Dye Complex

as passed into solution.

3] Transfer the contents of each tube to a well in a ninety-six well
flat bottom microwell plate. Prepare a map in the lab notebook to
record which tube contents went into which well.

Elastin Measurement; (dye recovered)

[14] Place microwell plate into the Microplate Reader. Select
wavelength or colour filter nearest to 513 nm, (blue-green colour).

Plot Reference Standards and use this graph to determine the elastin
content of the Test Samples.

PLEASE READ MANUAL BEFORE USING THE ASSAY



The fluorescent micrograph on the front cover shows a Fastin Dye
labeled cross section of a primate thoracic aorta. The elastic laminas are
labelled deep pink in colour.

<

Fig. 1 (a) The precipitation of a-elastin (0, 25 & 100 ug)
following the addition of the Elastin Precipitation Reagent.

(b) Dye bound a-elastin (0,12.5 & 25 ug)
after removal of unbound dye from the tubes.
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The Fastin Elastin Assay is a quantitative dye-binding method for the analysis of
elastins extracted from mammalian sources.

The dye label employed is 5,10,15,20-tetraphenyl-21H,23H-porphine tetra- te
(TPPS). For the structural form of the dye see Fig.2 (page 3).

L 2

Tissue extracts and cells during in-vitro culture. \
Elastin forms that can be measured by the Fastin Assay as@-elastin:

(i) soluble tropoelastins
(i) lathyrogenic elastins

(iii) insoluble elastins, following solubilizatio lypeptides, [a-elastin; k-
elastin]
The dye reagent binds to the 'basic' an r' amino acid sequences found in

mammalian elastins.

A sample volume of betweefp,50 0@l is required, containing not less than 5ug
and not more than 70ug elast

For analysis of soluble € 3amples should be free of any particulate material (cell
debris, insoluble extragellulagmatrix material). The presence of other soluble proteins
or of complex ydrates dbes not interfere with the Fastin Assay.

d Assay Kit Product code: F2000 (110 assays)
con@my Pack Product Code: F4000 (440 assays)

e Unopened - All of the reagents have long term stability (one year), when

ored at room temperature. Do not freeze as complete solubility may not occur on
thawing.

Storage after Opening - Reference Standard: When stored at +4°C the a-elastin
standard is a clear transparent solution. On holding at room temperature the solution
may be observed to become opalescent. This is due to the characteristic coacervation
property of soluble elastin. On cooling, the process is reversible and the elastin solution
again becomes transparent.




1. Fastin Dye Reagent contains 5,10,15,20-tetraphenyl-21H,23H-porphine
tetrasulfonate (TPPS) in a citrate-phosphate buffer.

The pH of this reagent is pH 7.5 and, to limit microbial growth, inhibitors have
been added to the reagent. These agents, bromopol and sorbic acid, are
compatible with the Fastin Assay but are not 'universal' microbial inhibi
Storing an opened bottle of Fastin Dye Reagent at 4°C can extend t he
life of the reagent.

2. Elastin Precipitating Reagent contains trichloroacetic agd hye

acids.

3. Elastin Standard is a high molecular weight fraction “elas repared
from bovine neck ligament elastin. The a-elastin st pplied as a
sterile solution; concentration 1.0 mg/ml, in 0.25My@xalic .

The full metal seal should not be removed fr .
(a) Remove the centre metal disc only flgm ialftop.

(b) Obtain aliquots from the vial by using@ sy fitted with a sterile
hypodermic needle. The butyl rub al\@n the vial has a thin centre disc.
(c) Do not return any unused aliquots to t ial.

(d) The a-elastin standard s e discarded if the solution becomes turbid.

4. Dye Dissociation Reagent taips guanidine HCI and propan-1-ol.

Oxalic acid, 1.0M. Dilute¥e,0.25M for tissue samples (see page 4).

Assay Manual. free copies can be downloaded from Biocolor’s

website.

Mechanigal 0 provide gentle mixing of the elastin and the Dye Reagent.

entri itted with a 1.5 ml microcentrifuge tube rotor head; capable of 10,000 x g.

roplate Reader, with a suitable colour filter (absorbance peak of dye occurs at

A metal heating block with the thermostat set between 95 and 100°C is convenient for
extracting elastin from tissue samples. Otherwise a boiling water resistant glass beaker
on a hotplate with thermostat set between 95 and 100°C, can be used.



The Fastin Dye Reagent contains a synthetic porphyrin, 5,10,15,20-tetraphenyl-
21H,23H-porphine, that is water soluble in the sulfonate form. The TPPS molecules
contain four sulfate groups.

Fig. 2 The visibleg@abso egpectrum and structural form of
5,10,15,20-tetraphefyl-2 -porphine,tetra-sulfonate.

‘The Winkelman Reac

as as first observed when used as a 'vital stain' on live
took up the dye initially but only elastin retained the TPPS
inkelman, J. (1962), Cancer Res. 22, 589-596; Winkelman, J &

molecules gve .
), Stain Technol. 37, 303-305].

Spicer,

T astin Assay protocol is found on the front and rear inside covers of this manual

d supplementary notes for the protocol on pages 9 and 10.
However, before the assay can be performed cell and tissue elastin must be converted
into a water soluble derivative; a-elastin. Extraction of the elastin component of the
elastic matrix is obtained by heating the test samples in hot (95 - 100°C) oxalic acid for
one hour, converting the hydrophobic elastin into water soluble a-elastin.

The recommended extraction procedures are described in the following pages.



The Fastin Assay can be used to measure insoluble cross-linked elastin. Insoluble
elastin is extracted from tissue in the form of soluble cross-linked polypeptide elastin
fragments; a-elastin.

Following extraction and clarification the samples can be assayed.

a) Tissue samples are weighed. The elastin content can be expre
Mg elastin/mg wet tissue or ug elastin/mg dry tissue. L 4

Place the weighed samples into 1.5ml microcentrifuge S add 750ul of
0.25 M oxalic acid.
(Stock 1.0M oxalic acid is supplied, dilute 1 in 4 with water f@r 0.25M).

b) Place the tubes into a metal heating block wi th@pmostat set at 100°C for
60 minutes. Do not tighten tube caps.

c) Remove the tubes from the heat room temperature.

Centrifuge at 10000 rpm for 10 minutes.
extract in labeled containers alysis.

tte off the liquid and retain this

d) To the residual tissue add a further 750ul of 0.25M oxalic acid
and heat again for 6Qgmin. to three heat extractions should be initially used
to check that co Selubifisation of the tissue elastin has occurred.

e) Some tissue as that from fetal or immature animals, can be
solubilise 0 extractions. Tissue from mature or old animals,

sing new test material retain each of the oxalic acid extracts
eparately@@nd analyze each for elastin to establish that elastin extraction was
e. The last extract should contain no elastin.

astin extracted from mature tissue, (elderly adult human tissue), will often
oduce yellow coloured extracts. This colour does not interfere with the
assay.

g) The tissue elastin in the form of a-elastin has a molecular weight range of 60-
84 KDa. The extract can now be directly assayed using the procedure
described for soluble elastin.

Retain a record of the extract volumes to permit calculation of the tissue
elastin content.
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Fig. 3a Extraction of elastin fro e tissue by hot oxalic acid digestion.
Elastin recovered from thre€yl h idgextractions. Samples were briefly shaken
after 30 minutes to disrupt an li ue.
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Fig. 3b Extraction of elastin from mouse tissue by hot oxalic acid digestion. The

three extracts shown in Fig. 3a were pooled and expressed as ug elastin per 10mg
wet tissue



Tropoelastin, the native monomer form of elastin as exported from mammalian cells,
has a molecular weight between 62 — 72 KDa.

Tropoelastin binds avidly to a co-exported microfibril glycoprotein to form ‘elastic matrix’

or ‘an elastic tissue raft’. This would appear to be linked, or tethered, to the ext
surface of the cell membrane.

¢

The release of cells from flasks or wells is required to permit subse Qent with
hot oxalic acid. Cells can be removed using trypsin or a non-e d Cell
Dissociation Solution, (Sigma-Aldrich Product Code: C5914). 6

a) Remove and discard cell culture medium. (Elastinfias not been detected in
cell spent medium using the Fastin Assay; eteetion limit of 5 pg).

b) Pre-warm all reagents to 37°C before rin
Cell Dissociation Solution or tryps
for a T-25 flask and 250ul/well for 12 we

g s twice with PBS. Add the
solution to the washed cells - 1ml
tes.

c) Incubate for 10 minutes at n sharply tap the flask or plate to release
the cells into suspensi

d)

e) To of cell suspension add 100ul 1.0M oxalic acid, (final
onc tion 0.25M oxalic acid). Place the loosely capped microcentrifuge
in the heating block at 100°C for one hour.

f) he cell bound elastin is now in the form of a-elastin. The extracts can be
directly assayed using the procedure described for soluble a-elastins.
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Fig. 4 Extraction of elastin from a CHO cell line using hot oxalic acid.

T25 cell culture flasks contagning cells were permitted to come to confluency.
The flasks were then draine ce um and washed twice with PBS. Two ml of
0.25M oxalic acid was addeg to ®ach flask. The flasks were placed in an oven,
thermostat controlled, at for one hour. The digest extract was then removed

and retained. To th

The flask wa shed with PBS and 2 ml of dye added for 90 mins. The
unbound emoved and bound dye released. The finding indicated some
accumulgti s and elastin on the plastic surface of the flasks, (Fig. 4).
Elastih wa detected in the spent medium, (detection limit; 5ug).

t (200pl) was mixed with the Elastin Precipitating Reagent (200ul). After
minutes the samples were centrifuged. The drained elastin pellets were then
mi with 2ml of the Fastin Dye for 90 mins. Unbound dye was removed. Bound
was released from the elastin-dye pellet using 1 ml of the Dye Dissociation
eagent.

The mean data from six T25 flasks with CHO cells is shown in Fig.4. The findings
displayed an abundance of elastin produced by CHO cells after 48 hours in culture.
A 100pl aliquot of the pooled extracts produced 30ug of elastin. This was well within
the range of the Fastin Standard Curve.
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Fig. 5 Rate and quantity of elastin produce cells.

In this series of experiments using CHO cells, (s
flasks the cells were removed from the flasks usin
releasing agent, (Sigma-Aldrich Cell Dissocl tion, Product Code: C1419).
This permitted the acid digestion to be carried out ITL.5 ml microcentrifuge tubes.
1.0 M oxalic acid (100ul) was added t cell suspensions (300ul) giving a final
concentration of 0.25 M oxalic acid. digested at 100°C for 1 hour, with
occasional vortexing. The trans was treated with an equal volume of
the Acid Precipitating Reage elastin pellet recovered then mixed with the
Fastin Dye (Fig. 5). Unlike th jouS experiment where digestion and extraction
was carried out in the T25 gse T25 flasks were stripped of elastin and cells
before acid digestion.

di ensity 5 x 10%), in T25
ml*6fa detergent based cell

The seedin ity Was 1 x 10° and grown to confluence by 48 hours. The cell
medium was’r and cells washed twice with PBS. 300ul of the detergent

0 agent was added and the plate incubated at 37°C for 10 mins.
tapped and scraped and the cell suspension transferred to

Format  Seeding density Growth surface Elastin Recovered
T25 5x 10° 25 cm? 204 ug

Flask

12 well 1x10° 3.8 cm? 42 ug

plate




SUPPLEMENTARY NOTES FOR THE MEASUREMENT OF SOLUBLE ELASTIN

(i) Test Samples

Try single 50ul aliquots of test sample, for the first trial, where the elastin concentration
range is as yet unknown

If the absorbance readings are found to be more than 1.0 (after subtractio i
reagent blank value) repeat assay using a smaller test sample aliquot, or

If the absorbance readings are less than 0.05 the test sample contai
elastin and will require a larger sample aliquot or concentration hgfore
assayed.

For reliable and accurate results all test samples should ha bsorbance
readings within the range of the Elastin Standards thatgdere pl on the calibration
curve. Fig.6 displays a typical standard curve.

0 T T T
0 20 40 60 80

elastin, (ug)

Fig. 6 Elastin Standard Curve. The curve was generated from samples on a 96
well microplate, 250ul/well.



The Precipitating Reagent has been developed for elastin recovery. The reagent
should not be diluted with sample volumes greater than in a ratio of 1:1. The reagent
can be pre-cooled to <5°C (store this reagent in the refrigerator so that it is ready for
use). To tubes, containing Standards or Test Samples, add an equal volume of the
Reagent.

Following the precipitation of the elastin, the microcentrifuge tubes are centrif fo
10,000 x g for 10 minutes, to pack the precipitated a-elastin. Remove tu
centrifuge, uncap and carefully invert, to drain the liquid contents igto a % S
While inverted remove any remaining fluid from the top of the tubes 1y tapping
ef\

h

Q O

onto an absorbent paper towel. A 'cotton bud', (or Q-tip), can b remove any
fluid droplets from the rim of the tube. On returning the tube to position not
more than 25ul of fluid should be found in the bottom of the ftbe.

Low concentrations of a-elastin can be difficult to 'see’ syt 0€gurs as a translucent gel.
On the outside back cover of this manual the topgho required 100ug of
a-elastin to visually display the protein pellet (Fig.\da).

Following the dye binding step the elastin-dye complex formed becomes insoluble in

the presence of ammonium sulfate wi e Fastin Dye Reagent.
The elastin-dye complex is separate tlie remaining soluble unbound dye by
centrifuging the tubes (>10,000 or nutes).

are sidue within the elastin standard tubes and,
ibes, (Fig. 1b).

Visual inspection should reve
hopefully, also in the test

To each tube add e Dissociation Reagent. Cap the tubes and bring
the elastin-boundég 9 solution using a vortex mixer. Two brief mixing periods
are usually [fective than one long mixing period.

Tubes shoul@ capped until transfer to the wells of a 96-well microplate for

absorbagce ement
The dye Bxtractii§ stable for several hours, but if readings are to be delayed store the
er ining the microcentrifuge tubes in a light-proof container or cupboard.

e elgstin content of the assayed samples is determined by the amount of bound dye
r ed from the a- elastin.
Transfer the complete 250pl contents of the labeled microcentrifuge tubes to wells of a
96 well microplate, (with flat-bottom wells to reduce light scatter).
The absorbance peak of TPPS in the Dye Dissociation Reagent occurs at 513 nm.
Although the instrument can be set to zero using the reagent blank, it is usually better to
determine the absorbance of the blank as a quality control check of the assay.
Check the colour filter options that are available for the Microplate Reader; a blue green
filter will probably be found to be suitable.

10
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FASTIN FLOWCHART
=1

IN VITRO IN VIVO
5 % Il culture sampl
| SPECIMEN COLLECTION> cell culture samples dissection samples
v extract same day or extract same day or
quick freeze for storage quick freeze for stol

drain culture medium
wash cells with PBS
release cells from flask or plate

transfer cells to 1.5 ml
centrifuge tube
spin at 2000rpm for 5mins

ad ﬂ' 29\ M oxalic acid
héa¥@ 100 for 1 hour
gently discard all but retqin spernatant
300ul of supernatant and pellet v

add 100 ul 1.00 M oxalic acid p ot oxd¥fc acid
heat @ 100°C for 1 hour enflbf residues
retain soluble extract fig 0. oxalic acid

Bi0ColOr o scionco assays
Fastin

ELASTIN ASSAY

F2000
(120 assays)

Store at room temperature, until opened
L — COLLECT DATA

pool 1st & 2nd extracts
check clarity

proceed if transparent

filter or spin if not
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