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A E The tip remover plate is placed over
the top of the 96 well plate

.

R
Nt

Extract solution

{ The absorbent material still
B | oot montve || P pommeeeeeeeemm
After ! removed The tips are removed from the shafts by sliding the tip-
extraction, | v remover plate sidewa
tips are ) SO R NP U Y S VN S S G . E
lifted out of <3 N ‘ ' \
the wells

\ : The tips remain in the 96 well plate
with holes in the wells

Extractioﬁ solution

C A new 96 well plate with holes in the well is
placed on top of the extraction plate G

The shafts and the tip-remover

D The tips are lowered into the new
96 well plate with holes H

**’ Empty tips are
S retained in the
top 96 well
plate

s
‘_‘Final_extwract
5 \ _»\ﬂ\\%\\\\\%

N \ NN N
The remaining extract is removed from the tips during
centrifugation and is collected in the bottom plate in the
extraction solution
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Enrichment p-value by cluster

Proteasome
Systemnic lupus erythematosus
Complement and coagulation cascades

Ribosome
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FIG. 15
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Sample
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FIG. 30
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FIG. 31
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FIG. 35
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Basic workflow

Aprrreesssss

Low volume extraction - <100ut

— Cytokines and other low abundance
Simple non-denaturing extraction proteins quantified by immuno-assay
solutions such as PBS, very mild
detergents etc

High volume washes to remove any
residual soluble protein. This is discarded

s

P

Low volume extraction - <100ul

proteins guantified by mass

Denaturing extractions designed to | sssy
spectrometry

solubilise proteins which may be
bound {non-covalently) to cell
membranes. Urea, thiourea,
reducing agents and mild
detergents etc

High volume washes to remove any
residual soluble protein. This is discarded

[N

Syposssrrers

proteins quantified by mass

-t in digesti i NN
In-tip trypsin digestion. This spectrometry

cleaves the remaining proteins inta
peptides, which are then eluted
from the tip. These are membrane
proteins, receptors, CD markers etc

FIG. 37
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Workflow 1 — two extracts/analyses
This is the basic workflow

pprorerens

Low volume extraction - <90ulL

. | Cytokines and other low abundance
PBS/Tween (this is the usual T proteins quantified by immuno-assay
Sangui Bio extraction protocol for
30ul tips)

90ul extract is removed by
centrifugation

High volume {1 mt) washes {1, 2 or 3 x}
with NaCl, or LiCl, or to remove any
residual soluble protein. These washes
are discarded

Gt tippsssnsoons
Y

o

Porous material is emptied by
centrifugation

N
N
N
N
N
N
&

in-tip trypsin digestion.

As described in the paper and

specification g | PTOteiNS qua ntified by mass
’ spectrometry

90 pi digestion solution {0.1M
triethylammoniwm bicarbonate, 1% {fw/v) sodium
deoxycholate {SDC}), 10mM TCEP, 40mM
chioroacetamide). The samples are then heated
at 25°C for 10 min. 1 pg trypsin was added and
incubated at 37°C for 16 h. Following incubation,
the tips are removed from the solution and the
remaining liguid was centrifuged out of the tips
as above and combined. Fonmic acid was added
to quernch the reaction and precipitate the SDC.
Peptides were desalted using Stage-tips as
previously described

This cleaves the remaining proteins into
peptides, which are then eluted from the tip
by centrifugation. These are membrane
proteins, receptors, (D markers stc

FIG. 38
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Workflow 2 — two extracts/analyses
With stringent washing/stripping to remove non-membrane
proteins
This is a modification of the basic workflow

P —

Low volume extraction - <90ul

PBS/Tween (this is the usual
Sangui Bio extraction protocot for
30ut tips)

e

Cytokines and other tow abundance
proteins quantified by immuno-assay

B0ut extract is removed by
centrifugation

N
N
N
3
3
&

ey

Gpprroress

In-tip trypsin digestion.

As described in the paper and
specification

90 i digestion sojution {0,171
tristhylammonium bicarbonate, 1% {w/v) sodiam
deoxycholate {SDC), 10mM TCEP, 30mM
chioracetamide). The samples are then heated
2t 95°Cfor 10 win. 1 g trypsin was added and
incubated at 37°Cfor 16 h. Following incubation,
the tips are removed from the solution and the
remaining liquid was centrifuged out of the tips
as ahove and combined. Formic acid was added
to quench the reaction and precipitat

te the SDC
Peptides were desalted using Stage-tips as
previousty described

This cleaves the remaining proteins into
peptides, which are then eluted from the tip
by centrifugation. These are membrane
proteins, receptors, LD markers etc

High volume {1 mL} washes {1, 2or 3 x}
with urea, urea/thiourea, may include
detergent {i.e. CHAPS or SDS), may also
include reduction/alkylation to block
cysteine.

Reduction and alkylation would accur on
extracted and membrane-bound proteins.

This type of wash would remove any
residual soluble protein {more than
simple salts and mild detergents like
tween). in this workflow these washes are
discarded.

Washing/stripping reagents washed out
with multiple 1mt PBS washes. Thisisto
ensure residual denaturants such as urea
do not interfere with the enzymatic digest

Porous material is emptied by
centrifugation

RSN

proteins quantified by mass
spectrometry

FIG. 39
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Workflow 3 — three extracts/analyses
With stringent extraction as the middle step.
This is a modification of the basic workflow

P —

Low volume extraction - <90ul

PBS/Tween (this is the usual
Sangui Bio extraction protocol for
30ul tips}

90ul extract is removed by
centrifugation

ST Gppareressors
3

s

M
N
N
N
N
N
N
X

¥

in-tip trypsin digestion.

As described in the paper and
specification

Q0 pt digestion solution {010
triethylammonium bicarbonate, 1% {w/v) sodium
deoxycholate {SDC), 10mM TCEP, 40mi
chioroacetamice). The sampies are then heated
at 957 for 10 min. 1 ug trypsin was added and
incubated at 37°C far 16 h. Follawing incuhation,
the tips are remaved from the sabtion and the
remaining liguid was centrifuged out of the Hips
as above and combined. Formic acid was added
to quench the reaction and precipitate the SDC.
Peptides were desalted using Stage-tips as
previousty described

This cleaves the remaining proteins into
peptides, which are then eluted from the tip
by centrifugation. These are membrane
proteins, receptors, CO markers et

s

Cytokines and other low abundance
proteins quantified by immuno-assay

Low volume {90ul} extraction with urea,
ureafthiourea, may include detergent {i.e.
CHAPS or 5DS), may also include
reduction/alkylation to block cysteine.

Reduction and alkylation would occur on
extracted and membrane-bound proteins.

This type of extraction would remove
additional soluble protein {more than
simple salts and mild detergents like
tween). This is an example of
fractionation by differential solubility.

The 90ul extract would be completely
recovered by centrifugation. This could be
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Workflow 4 — centrifugal pre-separation
2 or more pieces of porous material in a device
two extracts/analyses for each piece of porous material
This is the basic workflow with centrifugal pre-separation
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Advanced sarmple preparation workflow — including glycan analysis

Aprevnseenns

Low volume axtraction -~ <90uL

PBS/Tween {this Is the usual Sangui Bio
extraction protoco! for 304, tips that are not
requirzd for subsequent MS}

Cytokines and other low abundance proteins
S quantified by immuno-assay

Sangui Bio uses Luminex and Ofink muiltiplex assays

Can use PRS alone ar with sodium deoxycholate
if the tips will be used for MS analysis as well

90ul extract is ramoved by centrifugation

High vatume (1 mi) washes {3, 2 or 3 x} with NaCl, U3,
{ireafthioures etc wo enabie targeting of specific protein
groups. These washes are discarded — afthough they could
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B be concentrated by SPE and analysed
Sorous masterial is amptied by centrifugation
N
\\§
ini-tip PNGase f digestion
\
§‘ Purified glycans were injected anto a Hypercarb Porous
\\\\\ Graphitized Carbon {PGC) cotumn (3 pwm, 1 mm x 30 mm)
s | Using Aglient 1260 HPLE coupled to a ThermoFisher Valos
Pro MS.
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After glycan refease and washing the tips were
dried and in-tp trypsis digestion performed as
below

peptides quantified by single shot DIA LC-mass

80 pi. digestion sotution {0.1M spectrometry

tristhylammonium bicarhonate, 1% (w/v) sodium
deoxycholate {SDC), 1Dmh TCEP, 40mivi
chinroacetamide), The samples are then heated
at 85°C for 310 min. 1 ug trypsin was added and
incubated at 37°C for 16 h.

Usually a 1-hour gradient on a QE-HFX Orbitrap

Following incubation, the tips are removed from
the solution and the remaining liguid was
centrifuged out of the tips as above and
combined, Farmic adg was added to guench the
reaction and precipitate the SDC.

We currently use SPE for sample cleanup prior to
MS
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