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ESI 1. Optimization of one-incubation one-hour ATPS ELISA

1.1 PEG-DEX concentration
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Fig. S1 Effect of PEG-DEX concentration on FITC-dAb retention in DEX over the course of 1 hour at room temperature. PEG-DEX
concentration during the assay (%ow/w); (a) 9%PEG-0.81%DEX, (b) 5%PEG-0.81%DEX, (¢) 9%PEG-0.45%DEX, (d) 5%PEG-0.45%DEX,

(e) 5%PEG-0.27%DEX, (f) 3%PEG-0.45%DEX and (g) 3%PEG-0.27%DEX.

See Fig. S2 (Section 1.2) for picture of PHASIQ plate used for this study.
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1.2 PHASIQ plate

1 microbasin

Fig. S2 Picture of PHASIQ plate with zoomed in picture. A single well contained nine microbasins.
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1.3 Incubation time
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Fig. S3 Signal, noise and ratio of S/N for incubation time of 15 minutes, 1 hour and 4 hours.
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Fig. S4 Calibration data for analysis of IL-6 with one-incubation ATPS ELISA using different
incubation time; (a) 4 hours, (b) 1 hour and (c) 15 minutes and the calculated LODs were 180, ~1
and 340 pg mL!, respectively. Data shown are mean chemiluminescence signals from three

replicates, and error bars are standard deviations (SDs).
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1.4 Blocking buffer
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Fig. S5 Calibration data for analysis of I[L-6 with one-incubation ATPS ELISA using different
types of blocking buffer; (a) 0.1%Chonblock/ 0.05%goat serum, (b) 1xStabilCoat, (c)
3xStabilCoat, (d) 5%BSA and (e) 5%goat serum and the calculated LODs were 100, 20, ~1, 100
and 60 pg mL!, respectively. Data shown are mean chemiluminescence signals from three

replicates, and error bars are standard deviations (SDs).
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ESI 2. Previous reports of ELISA for cytokine detection

Table S1 Literature review of various detection techniques for multiplex cytokine detection, assay information included; types of cytokines,

sample volume, assay time and LOD.

Detection technique Types of cytokines Sample volume Assay time LOD (pg mL-) Ref.

FI IL-6, IFN-y 20 uL 2 hours 7.8 Wang and Zhang 2006'

VEGF, EGF, IP10, IL-8, MCP-1, IL-6,

FI TIMP-1, MIP-1B, RANTES, Eotaxin-2 100 pLL 2.5 hours 0.01-8 Blicharz et. al. 20092
FI IL-2, IL-4, IL-6, IL-10, IFN-y, TNF-a 50 uL 3 hours 40.96 Hall et. al. 20153
EC VEGF, IL-8, TIMP-1 N/A 2.5 hours N/A Deiss et. al. 20094
EC TNF-a, IFN-y, IL-2 4 uL 1 hours N/A Stybayeva et. al. 2010°
EC IL\}EGI%llil\%yzéLGg MeP-LTFa | 100kL 2 hours 0.12-2.12 FitzGerald et. al. 2007¢
SPR IL-2, IL-4, IL-6, IL-10, TNF-0, IFN-y 1 uL 40 minutes 5-20 Chen et. al. 20157
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Detection technique Types of cytokines Sample volume Assay time LOD (pg mL-!) Ref.
SPR IL-1B, L-6, TNF-a N/A 10 minutes 200-1,300 Battaglia et. al. 20053
MR 1L-2, IL-6, IL-8 N/A 90 minutes <1 Kindt et. al. 2013°
Spectrocolorimeter IL-6, IL-8 N/A 45 minutes 100 Miwa et. al. 200910
AIR IL-1o, L-1B, L-6, IL-8, IL-10, [FN-y, N/A N/A <10 Carter et. al. 20!
TNF-a
Bioluminescence IL-6, IL-8, THF-a N/A N/A 37-184 Yu et. al. 201912
(bioassay)
Imager of the automated
integrated microfluidic VEGF, IP-10, IL-8, EGF, MMP-9, IL-1f 10 uL 70 minutes 4-8,624 Nie et. al. 201413
device
IFN-y, TNF-a, IL-18, IL-2, IL-4, IL-6,
Fluorescent Bead-Based v 7 17 5 76 11 13, 1L-17, GM-CSF, 25-50 ul 2-3 hours N.A. Joel et. al. 200814
Luminex Cytokine Assays
MCP-1
Quanterix SIMOA IL-6, TNF-q, IL-1B, TL-8 100 uL 45 minutes NA. Joachim et. al. 2015'S

instrumentation
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Detection technique Types of cytokines

Sample volume

Assay time

LOD (pg mL-})

Ref.

Aushon SearchLight IL-1q, IL-1B, IL-6, TNF-0, VEGF,
Protein Array Technology IL-8/MIP-2

(Chemiluminescent label)

Chemiluminescence

(ELISA Microarray) IL-1B, IL-1ra, IL-6, IL-8, MCP-1, TNF-a

Chemiluminescence IL-6, IL-10, TNF-q, IL-1B, CCL18
(ELISA) ’ ’ ’ ’

100 pL

50 uL

100 pLL

1-2 hours

4.5 hours

1 hour

N.A.

15-320

1.82-7.63

Dennis et. al. 201016

Urbanowska et. al. 2006!7

This work

FI: Fluorescence immunoassay

EC: Electrochemical method

SPR: Surface plasmon resonance

MR: Microring resonator based immunosensing
AIR: Arrayed imaging reflectometry

N/A: Not available
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ESI 3. Companion image processing software as a Fiji image J plugin

This plugin deconvolves an image of a PHASIQ-layout plate. Software details of custom Fiji image

J plugin is given below.

5.16x3.85 inehas (596x520); 16-bit, 707K

1. The plugin guides the user through image rotation
and determination of the size and locations of

microbasins to generate a plate-wide map.

B " PHASIQ Analyzer Results .
2. The plugin then
Export to Excel ||/ Open File on Export

< measured the average
Column Row Microbasin Label Intensity StdDev h ) I )
1 A 5 7145358.0 24242 32674327188 chemiluminescence
! B 5 45740920 16532.716025658694 intensity for each
1 C 5 2013680.0 7023.245983372411 microbasin, exporting
1 D 5 12013480 3952.2273081058556 .

: S an Excel sheet with
1 E 5 9824640  3167.829983122191
1 E s 5398040  1612.537882624684 annotated microwells
G 5 4148040  1233.0405314613217 and microbasin
1 H 5 3091160 905.4306069584926 . "
intensities.

2 A IS 77244100 25438.68091252201
2 B 5 3634959.0 13921.362625331285
2 C 5 17130160  6068.928171622032
2 D 5 9010640  3161.2071509126654
2 E 5 6895200 29.3406343710385

2 F 5 4955600 76006
2 G 5 4300120 1211.0096145005057
2 H 5 2961840  919.3759071813021
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