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Figure 3  CSF poly(GP) single molecule array (Simoa) assay qualification. Ten point standard curves ranging from 200 to 1 pg/mL and three quality control 
(QC) samples (15 pg/mL, 75 pg/mL, 140 pg/mL) were prepared using GST-GP32 peptide and measured in seven independent assays. (A) The coefficient 
of variation (CV) was measured for each standard, calculating first the CV for three initial assays (green dot) and then comparing subsequent assays to 
the average signal from those three assays. Red dotted line at ±20% acceptance level. (B) The difference from total (DFT) calculated for each standard 
across seven independent assays. DFT=% difference between predicted concentration and actual concentration of calibrators. Red dotted lines at ±20% 
acceptance level. (C) CVs for QC samples across seven independent assays. Green dot displaying the CV from the three initial assays. Red dotted lines 
at ±20% acceptance level. (D) The Simoa assay signal, average number of enzyme labels per bead (AEB), measured for QCs prepared by two different 
analysts. Each analyst prepared three independent sets of QCs. (E) DFTs calculated for QC samples run in seven independent assays. Red dotted lines at 
±20% acceptance level. (F) Intraplate variability assessed by measuring QCs in three different positions across a single assay plate. (G) Human C9orf72 CSF 
donor sample (QC4) measured in four independent assays, showing high precision. Furthermore, QC4 underwent 0, 1, 2 or 3 freeze–thaw cycles prior to 
measurement in a single assay. Red dotted lines at ±20% acceptance level from the fresh measured QC4 sample. (H) Dilutional parallelism measured using 
six C9orf72 CSF samples serially diluted, using 1 in 2 dilution as anchor. Predicted concentration % error was calculated comparing the adjusted predicted 
concentration at each dilution to the concentration of the 1 in 2 diluted sample (set to 100%). Red dotted lines denote ±30% from the expected predicted 
concentration. (I) Photo of CSF spiked with haemolysate ranging from 1% to 0.000064%. (J) CSF was spiked with haemolysate and serially diluted to give a 
range of equivalent % haemolysate. CSF was also spiked with 50 pg/mL GST-GP32 and poly(GP) concentration measured using the Simoa assay. Three sets 
were assayed and % error in predicted concentration was plotted for each sample. Red dotted lines at ±20% from expected poly(GP) concentration.
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S11) were measured using the Simoa poly(GP) assay (online 
supplemental figure S5). Fresh antibody-coupled beads were 
prepared for these additional samples and a set of standard cali-
brators were included to test the performance of the assay run. 
As expected, all samples were below the LLOQ (online supple-
mental figure S5).

Where data were available we also tested for correlations 
between CSF poly(GP) levels and both total brain and lobar 
volumes. No correlation was found, analysing all C9orf72 
expansion carriers or selecting symptomatic cases only (online 
supplemental figure S6), consistent with a previous report.37 
Plasma NfL is a known biomarker of neurodegeneration. Plasma 
levels of NfL were measured in 18 of the C9orf72 expansion 
carrier CSF donors (including eight symptomatic donors). As 
expected, plasma NfL levels were significantly higher in symp-
tomatic carriers (online supplemental figure S7A). No correla-
tion was found between CSF poly(GP) and plasma NfL levels 
analysing the small sample of eight symptomatic cases (online 
supplemental figure S7B).

We next optimised our poly(GP) Simoa assay for analysis of 
plasma. Despite the high sensitivity of the Simoa platform we 

were unable to detect poly(GP) in plasma from C9orf72 expan-
sion positive donors. Signals were below LLOQ and there was 
no difference between control-positive and C9orf72-positive 
signals (online supplemental figure S7C). The two cases of 
plasma from C9orf72 expansion carriers which had higher AEB 
signals were not the same donors with higher than average CSF 
poly(GP), and there was no correlation between plasma AEB 
signal and poly(GP) measured in matched CSF samples (online 
supplemental figure S7D). There is a predicted 200-fold drop 
in concentration of NfL measured between CSF and plasma. 
The levels of poly(GP) in CSF were on average 26 pg/mL, so if 
a similar reduction is observed for poly(GP) a platform capable 
of detecting in femtogram range maybe required to measure 
poly(GP) in plasma.

DISCUSSION
We describe the development and qualification of a sensitive 
Simoa assay for poly(GP) DPRs in CSF. Multiple antibodies were 
assessed and compared in combinations in a Homebrew Simoa 
assay, identifying differences in performance across antibody 

Figure 4  Poly(GP) levels in CSF from C9orf72 expansion carriers. Poly(GP) levels in CSF from 25 presymptomatic C9orf72 expansion carriers, 15 
symptomatic C9orf72 carriers and 15 healthy aged matched controls were measured using our optimised Simoa HD-X assay. (A) Signal/noise (S/N) 
was calculated by dividing the mean AEB signal from duplicate measures of 40 C9orf72 expansion carriers, by the mean AEB signal of CSF from all 15 
healthy controls (plotted here as 1). C9orf72 expansion carriers had poly(GP) assay signals distinct from healthy controls, with all S/N values above 8. 
(B) Comparison of poly(GP) levels in presymptomatic and symptomatic C9orf72 expansion carriers. Fourteen bvFTD cases shown as circles and one ALS 
case shown as a triangle. Each data point is the average from a duplicate measure from each donor, with bar at mean for each group. Lower limit of 
quantification (LLOQ) at 1 pg/mL is shown with dotted line, determined by the lowest calibrator tested with acceptable % CV in the assay run. There is 
no statistical difference in poly(GP) levels between presymptomatic and symptomatic C9orf72 expansion carriers (Mann-Whitney U test). (C) Age of onset 
plotted against poly(GP) pg/ml in CSF for 15 symptomatic C9orf72 expansion carriers. Fourteen bvFTD cases shown as circles and one ALS case shown as 
a triangle. ns=not significant, no correlation found (Spearman r). (D) Age at donation plotted against CSF poly(GP) levels. Fourteen bvFTD cases shown 
as circles, one ALS case shown as a triangle and 25 presymptomatic cases shown as squares. Red dot indicates high poly(GP) CSF case, which if removed 
increases p value to p=0.0522. ALS, amyotrophic lateral sclerosis; AEB, average number of enzyme labels per bead; bvFTD, behavioural variant FTD; CSF, 
cerebrospinal fluid; CV, coefficient of variation; FTD, frontotemporal dementia; Simoa, single molecule array,
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combinations. In our experience not all polyclonal antibodies 
behave the same, even when the same peptide sequence was 
used for antigen. We tested the performance of a monoclonal 
antibody as both capture and detector in a Homebrew Simoa 
assay. Unfortunately, the monoclonal antibody tested here did 
not perform as well as a detector antibody as the polyclonal anti-
bodies, with much higher predicted LLOQs. The reason for this 
difference is unclear, but the different polyclonal antibodies may 
recognise different secondary structures of poly(GP).

We used our qualified poly(GP) assay to analyse CSF from a 
small cohort of CSF samples provided by GENFI, including 15 
healthy controls and 40 C9orf72 expansion carriers. Similar to 
previously published studies,17 24 37 our assay was able to distin-
guish controls and C9orf72 expansion carriers. In this cohort 
we had 100% sensitivity and 100% specificity with poly(GP) 
measured in CSF from all C9orf72 expansion carriers, while 
controls either measured below detection (13/15) or below limit 
of quantification (2/15), determined at 1 pg/mL. C9orf72 expan-
sion carriers had a range of poly(GP) from 6 to 148 pg/mL, with 
all positive sample signals at least eightfold higher than control 
signals, showing a clear separation of controls from C9orf72 
expansion samples. We did not detect poly(GP) above LLOQ 
in Alzheimer’s disease or patients with non-C9orf72 FTD. 
All previous studies used MSD immunoassays and reported 
the average CSF polyGP signal to be in the low nanogram 
range,17 37 while our assay gives average polyGP levels in the 
low–medium picogram range. This difference may be attributed 
to the different calibrators used in the studies, as we have noted 
that the same antibody can report different concentrations 
depending on the calibrator used. The use of different calibra-
tors precludes a direct comparison of the different assays. Simoa 
technology allows detection of single molecules by converting 
signal from individual beads into a digital output, which we 
predict will provide higher sensitivity than the MSD assays that 
rely on an analogue output from each sample well. Although 
Simoa assays will not be more sensitive than MSD assays in all 
cases, as this will depend on the specific antibodies used, we do 
observe higher sensitivity compared with our standard polyGP 
MSD assay.11 38 39 A limitation of our study is that we did not 
carry out robustness analysis, defined as the capacity of the assay 
to withstand small but deliberate changes in method parameters 
such as incubation times, temperatures and buffer pH.40

In our cohort of samples we found, similar to previous 
studies,17 24 that compared with presymptomatic carriers, symp-
tomatic carriers had higher levels of poly(GP) comparing mean 
levels, but this difference was not significant. As we observed 
a trend towards higher polyGP levels with increasing age at 
donation, the older age of symptomatic carriers may contribute 
to this effect, although we note that polyGP levels were shown 
to remain stable on longitudinal testing over 18–24 months.17 
Meeter et al37 found levels in symptomatic carriers were signifi-
cantly higher.37 This may be due to the larger cohort size tested 
with more symptomatic donors with higher than average 
poly(GP) levels included. Within our small cohort there was 
one symptomatic C9orf72 carrier with much higher poly(GP) 
levels than the rest. Age at onset (66 years) and age at dona-
tion (68 years) were both within 1 SD from the mean of other 
symptomatic donors, indicating no effect of higher levels of 
poly(GP) on these parameters. We did not have repeat length 
data for this cohort, although given the variability in repeat 
length between different tissues in the body it would be difficult 
to interpret repeat length data determined from blood DNA. 
Lehmer et al found no correlation between repeat size and CSF 
poly(GP) levels in 11 cases where DNA was available.24 Should 

postmortem tissue become available from donors in this cohort, 
it would be interesting to determine repeat length from brain 
tissue as well as measure propensity of DPR aggregates in the 
brain to see if poly(GP) CSF levels reflected aggregate burden.

Similar to previous studies we found no correlations between 
CSF poly(GP) levels and clinical features including; gender, age 
of onset or brain volume, analysing either total C9orf72 cases 
or just symptomatic C9orf72 carriers.17 24 37 We did observe a 
correlation between CSF poly(GP) levels and age at donation, 
which is potentially consistent with a relationship between 
C9orf72 expansion length and age at DNA sample collection.41 
We analysed NfL levels in a subset of donor matched plasma 
samples. As expected, symptomatic carriers had higher NfL 
plasma levels than presymptomatic or controls. As in previous 
studies that measured NfL in CSF,24 37 NfL plasma levels did 
not correlate with poly(GP) CSF levels. Despite the ability of 
the Simoa assays to detect at single-molecule levels, we were 
unable to measure poly(GP) in donor matched plasma samples. 
Signals for all samples were below quantification and did not 
correlate with poly(GP) CSF levels. If poly(GP) produced in the 
brain is present in plasma it will require a more sensitive assay 
platform and a better understanding of potential matrix effects. 
In summary, we show utility of the Simoa HD-X platform for 
detecting poly(GP) in the CSF of people with a C9orf72 expan-
sion, with assay reliability good enough to be used for target 
engagement analysis in clinical trials directly targeting C9orf72 
repeat containing transcripts.
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6 

 

Supplementary Figure 6. Analysis of brain volume with poly(GP) CSF levels. Left-hand side; total 

brain volume, temporal lobe, parietal lobe, occipital lobe and frontal lobe volumes against poly(GP) 

CSF levels from C9orf72 expansion carriers (N=38). Right-hand side analysis of same regions from 

symptomatic C9orf72 expansion carriers (N=14). 
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Supplementary table 1 and 2) Standard curve CV% and DFT% assessment.  

Calibration curve

pg/ml Mean AEB CV% AEB CV% comp. AEB CV% comp. AEB CV% comp. AEB CV% comp.

200 0.8360 7% 0.7042 12% 1.0470 16% 0.7481 8% 0.7647 6%

150 0.6185 7% 0.5497 8% 0.7831 17% 0.5882 4% 0.5689 6%

100 0.4337 9% 0.3752 10% 0.5382 15% 0.3729 11% 0.4064 5%

80 0.3400 7% 0.2831 13% 0.4256 16% 0.3012 9% 0.3000 9%

50 0.2182 5% 0.1848 12% 0.2682 15% 0.2003 6% 0.1957 8%

25 0.1117 4% 0.0992 8% 0.1381 15% 0.1009 7% 0.1101 1%

10 0.0453 6% 0.0421 5% 0.0597 19% 0.0458 1% 0.0432 3%

5 0.0255 13% 0.0212 13% 0.0287 8% 0.0205 15% 0.0236 5%

1 0.0058 12% 0.0054 5% 0.0083 25% 0.0062 5% 0.0073 16%

0 0.0022 22% 0.0020 7% 0.0026 11% 0.0021 3% 0.0023 1%

Comp. TEST7 to averageAvg. from 3 independent assays Comp. TEST4 to average Comp. TEST6 to averageComp. TEST5 to average

Analyst 1 Analyst 2 Analyst 2 Analyst 1 Analyst 2

Calibration curve Test 1 Test 2 Test 3 Test 4 Test 5 Test 6 Test 7

pg/ml DFT % DFT % DFT % DFT % DFT % DFT % DFT %

200 -4.48 -6.03 -1.56 -1.07 -0.32 -0.05 -1.85

150 1.44 2.77 1.23 -2.12 0.82 -3.53 0.38

100 -0.95 0.16 0.34 -1.35 -1.23 3.40 -5.00

80 3.60 4.65 0.91 5.86 0.51 3.15 4.57

50 4.43 1.58 -1.30 3.23 0.78 -1.78 2.67

25 2.17 -1.64 -0.12 -2.33 -0.33 -0.48 -5.80

10 -2.88 1.03 -0.78 -5.98 -4.75 -10.31 3.83

5 -23.87 -14.18 4.63 -2.05 5.25 7.46 2.53

1 17.80 11.03 -3.91 6.68 -2.64 -1.79 -6.40

0 NaN NaN NaN NaN NaN NaN NaN
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CV% calculated from average AEB values from 3 initial standard curves. Total of 7 assays carried out by 2 independent analysts. DFT = difference from total % predicted 

concentration of standards (pg/ml) versus actual.  

 

 

Supplementary table 3) Assessment of quality control samples (QCs) CV%.  

 

 

Supplementary table 4) Assessment of quality control samples (QCs) DFT%.  

 

 

Supplementary table 5) Intraplate variability assessment of CV%.  

QCs Mean AEB CV% Mean AEB CV% comp. Mean AEB CV% comp. Mean AEB CV% comp. Mean AEB CV% comp. 

HQC 140pg/ml 0.5540 14% 0.4940 8% 0.7309 19% 0.5160 5% 0.4856 9%

MQC 75pg/ml 0.3066 8% 0.2714 9% 0.4197 22% 0.2752 8% 0.3062 0%

LQC 15pg/ml 0.0610 6% 0.0526 10% 0.0888 26% 0.0568 5% 0.0651 5%

Mean for 3 set of QCs on Comp. TEST7 to averageComp. TEST4 to average Comp. TEST5 to average Comp. TEST6 to average

Test 1 Test 2 Test 3 Test 4 Test 5 Test 6 Test 7

QCs DFT % DFT % DFT % DFT % DFT % DFT % DFT %

HQC 140pg/ml 0% 9% 12% 3% 1% 3% 10%

MQC 75pg/ml 7% 9% 6% 4% -5% 22% -4%

LQC 15pg/ml 8% 10% 9% 11% -6% 8% 0%

Intraplate variability

QCs Mean AEB CV% Mean AEB CV% Mean AEB CV% Mean AEB Total CV%

HQC 140pg/ml 0.6394 6% 0.6058 1% 0.6149 2% 0.6201 3%

MQC 75pg/ml 0.3342 2% 0.3305 0% 0.3125 2% 0.3257 4%

LQC 15pg/ml 0.0651 1% 0.0605 3% 0.0618 1% 0.0625 4%

Position 1 Position 2 Position 3 Average of 3 sets
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Supplementary table 6) Reproducibility assessment using independently prepared QCs.  

 

 

Supplementary table 7) Reproducibility of matrix control CV%.  

 

 

 

Preparation variability

Total Mean Total CV

QCs Mean AEB CV% Mean AEB CV% Mean AEB CV% Mean AEB CV% Mean AEB CV% Mean AEB CV% Mean AEB CV% Mean AEB CV% Mean AEB CV%

HQC 140pg/ml 0.5160 1% 0.5140 3% 0.5180 2% 0.5160 0% 0.4940 1% 0.4814 2% 0.4675 2% 0.4930 2% 0.4985 4%

MQC 75pg/ml 0.2752 NaN 0.2835 3% 0.2852 9% 0.2813 2% 0.2714 1% 0.2831 2% 0.2666 6% 0.2876 0% 0.2775 3%

LQC 15pg/ml 0.0568 3% NaN 14% 0.0604 2% 0.0586 4% 0.0526 3% 0.0540 12% 0.0526 5% 0.0594 11% 0.0553 6%

Assay Mean

Analyst 1 Analyst 2

Prep. 1 Prep. 2 Prep. 3 Assay Mean Prep. 1 Prep. 2 Prep. 3

Matrix control: QC4 Test 1 Test 2 Test 3 Test 4 CV%

Mean AEB 0.0526 0.0576 0.0696 0.0553 13%

Predicted concentration pg/ml 26.7 28.1 24.6 25.2 6%

neat - anchore

Mean conc. Mean conc. Predicted neat Error% Mean conc. Predicted neat Error% Mean conc. Predicted neat Error% Mean conc. Predicted neat Error%

S1 15.16 13.76 27.5 -82% 7.40 29.6 -95% 4.39 35.2 -132% 2.36 37.7 -149%

S2 11.75 9.96 19.9 -70% 5.66 22.6 -92% 3.19 25.5 -117% 1.37 21.8 -86%

S3 11.68 9.58 19.2 -64% 6.68 26.7 -129% 3.21 25.7 -120% 1.59 38.8 -232%

S4 21.84 17.63 35.3 -61% 11.68 46.7 -114% 6.16 49.3 -126% 2.70 43.2 -98%

S5 11.68 9.08 18.2 -55% 5.78 23.1 -98% 3.22 25.8 -121% 1.03 25.3 -117%

S6 8.62 9.41 18.8 -118% 5.67 22.7 -163% 3.19 25.5 -196% 1.21 29.6 -243%

Average: 

1:2 1:4 1:8 1:16

-75% -115% -135% -154%

1:2 - anchore

Mean conc. Mean conc. Predicted 1:2 Error% Mean conc. Predicted 1:2 Error% Mean conc. Predicted 1:2 Error%

S1 13.76 7.40 14.8 7% 4.39 17.6 -28% 2.36 18.9 -37%

S2 9.96 5.66 11.3 -14% 3.19 12.8 -28% 1.37 10.9 -10%

S3 9.58 6.68 13.4 -39% 3.21 12.8 -34% 1.59 19.4 -102%

S4 17.63 11.68 23.4 -32% 6.16 24.6 -40% 2.70 21.6 -22%

S5 9.08 5.78 11.6 -27% 3.22 12.9 -42% 1.03 12.6 -39%

S6 9.41 5.67 11.3 -21% 3.19 12.8 -36% 1.21 14.8 -57%

Average: 

1:4 1:8 1:16

-21% -35% -45%
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Supplementary table 8) Dilutional parallelism was assessed by running CSF from six C9orf72 expansion positive donors either neat, 1:2, 1:4, 1:8 and 1:16 in diluent A. 

 

 

 

Supplementary table 9) Freeze-thaw stability of poly(GP) from human CSF.  

 

 

Supplementary table 10) Freeze-thaw stability of GST-GP32 standard.  

 

  

QC4 Meas. 1 Meas. 2 Mean AEB CV% Pred. conc. (pg/ml) CV% for mean AEB CV% for pred. conc (pg/ml)

Fresh 0.0737 0.0654 0.0696 8% 24.6

Freeze-thaw 1 0.0805 0.0691 0.0748 11% 26.5

Freeze-thaw 2 0.0732 0.0769 0.0751 4% 26.6

Freeze-thaw 3 0.0698 0.0685 0.0691 1% 24.4

4% 5%

Fresh Freeze-thaw 1 Freeze-thaw 2 Freeze-thaw 3 Fresh Freeze-thaw 1 Freeze-thaw 2 Freeze-thaw 3

200 0.7481 0.7675 0.7258 0.7303 2% 2% 2% -0.05 -1.22 -3.51 -11.97

150 0.5882 0.5773 0.5568 0.5373 1% 4% 6% -3.53 1.43 -0.01 -3.75

100 0.3729 0.3964 0.3822 0.3662 4% 2% 1% 3.40 1.42 2.00 -0.74

80 0.3012 0.3280 0.3003 0.3001 6% 0% 0% 3.15 -0.75 5.55 -1.05

50 0.2003 0.2067 0.2086 0.1846 2% 3% 6% -1.78 0.89 -3.28 4.52

25 0.1009 0.1167 0.1004 0.0978 10% 0% 2% -0.48 -9.09 1.52 2.87

10 0.0458 0.0426 0.0456 0.0375 5% 0% 14% -10.31 5.27 -11.82 12.17

5 0.0205 0.0231 0.0200 0.0215 8% 2% 3% 7.46 2.23 4.53 3.90

1 0.0062 0.0064 0.0054 0.0072 2% 10% 10% -1.79 -3.95 2.52 -34.34

0 0.0021 0.0018 0.0020 0.0013 14% 4% 33% NaN NaN NaN NaN

CV% fresh 

vs. F-T 2

CV% fresh 

vs. F-T 3

% Error in prediction concentration
pg/ml

Mean AEB CV% fresh 

vs. F-T 1
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     C9orf72 Expansion Carriers 

  Controls 
Alzheimer’s 

disease 

Non-C9orf72 

FTD 
Presymptomatic Symptomatic 

N 15 20 20 26 17 

Age at CSF 48.2 (11.2) 61.2 (5.6) 65.6 (8.9) 40.3 (10.5) 64.1 (8.2) 

Sex (% female) 86.7 45 25.0 57.7 41.2 

MMSE (/30) 29.1 (1.5) 20.0 (5.5) 24.2 (5.0) 29.7 (0.8) 22.8 (6.3) 

 

Supplementary Table 11) Demographics of cases used in the study. N, number of participants. 

Values are shown as mean (standard deviation). 
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Table 1: Reagents 

 

 
Reagent Name 

Reagent 

Concentration 
Reagent Source 

Catalogue 

Number 

1. System Wash Buffer 1 1x Quanterix 100486 

2. System Wash Buffer 2 1x Quanterix 100487 

3. Bead Diluent 1x Quanterix 100458 

4. SBG Diluent 1x Quanterix 100376 

5. Homebrew Detector/Sample Diluent 1x Quanterix 101359 

6. Sample Diluent A kit 1x Quanterix 101575 

7. SBG Concentrate dependent on lot# Quanterix 103397 

8. RGP Reagent 1x Quanterix 103159 

9. Homebrew Helper Beads dependent on lot# Quanterix 103208 

10. Homebrew Carboxylated Beads  dependent on lot# Quanterix 103207 

11. Standard peptide (GST-GP32) 

Two starting 

stocks: 15000, 

1500 pg/ml 

Custom made – 

Wave Life Sciences 
N/A 

12. 
Capture antibody (mGP conjugated to carboxylated 

beads) 

Depends on 

aliquot 

Developmental 

Studies Hybridoma 

Bank, Target ALS 

Foundation 

tALS 828.179 

13. Detector antibody (biotinylated GP57-60) 
Depends on 

aliquot 
Custom made N/A 
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Table 2: Consumables 

 

 Name Source Catalogue Number 

1. Conical Well Plates for HD-1/X Quanterix 101457 

2. Conductive Tips for Simoa HD-1/X Analyzer Quanterix 101726 

3. Simoa Cuvettes Bulk Pack (rev 2) Quanterix 103346 

4. Simoa Discs (16) Quanterix 100001 

5. Reagent Bottle Pack for Simoa HD-1/X Analyzer Quanterix 102411 

6. Simoa HD-1 Sealing Oil Quanterix 100206 

7. Alternative: Disc Kit for Simoa HD-1/X Analyzer (rev 2) Quanterix 103347 

8. DynaMag-2 Magnet magnetic separator Thermo Fisher Scientific 12321D 

 
 

Table 3: Reagent volumes 

 

Reagent 
Working 

concentration 
Diluent 

Volume 

/measurement 

(µl) 

Extra 

pipettor 

volume/ 

measurement 

(µl) 

Dead 

volume/ 

reagent 

holder (µl) 

Total volume for n 

number of 

measurements (µl) 

Assay 

beads 

(mGP) 

6   × 106 

beads/ml 
Bead diluent  25 µl 

10 µl 600 µl 

n × (25 + 10) + 600 

Helper 

beads 

14 × 106 

beads/ml 

Detector 

antibody 
0.3 µg/ml 

Homebrew 

Detector/ 

Sample diluent 

20 µl n × (20 + 10) + 600 

SBG 50 pM SBG diluent 100 µl n × (100 + 10) + 600 

RGP N/A N/A 50 µl n × (50 + 10) + 600 

 

 

Table 4: Sample volumes 

 

Sample 

type 

Working 

concentration 
Diluent 

Volume/ 

Measurement 

(µl) 

Extra pipettor 

volume/measurement 

(µl) 

Dead 

volume/well 

(µl) 

Total 

volume/sample in 

duplicate 

measurements (µl) 

CSF 1:2 

Diluent A 

100 10 

30 

2 × (100 + 10) + 30 

Calibrator 

200, 150, 100, 

80, 50, 25, 10, 

5, 1, 0 pg/ml 

100 10 2 × (100 + 10) + 30 
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Table 5: Assay set-up 

 

Dilutions and Steps 

Dilution Description Neat 

Steps 2-step assay neat 50 ul RGP 

Incubation time 
Step 1 (Beads, Sample, Detector) 47 x cadences (45s) 

Step 2 (SBG) 7 x cadences (45s) 

 

 
Table 6: Procedure 1 – Maintenance task before a run 

 

Step Step Description 

1. If the first run of the day:  

a) Turn on the PC and switch on the instrument.  

b) Launch the SIMOA software and wait until the instrument initialises and the instrument status is ‘Ready’. 
c) Fill a reagent bottle with System Wash Buffer 1. Place the reagent bottle to ‘Position 3’ in a rack. 
d) Go to ‘Maintenance’ tab and select ‘Start of the day’. Click on ‘Run task’. 
e) Push rack into position 4 in the instrument and click ‘Next’ on the maintenance tab. 
f) Wait for the run to finish and once it is done click ‘Close’ to close the maintenance tab.  

Maintenance task takes ~ 20 min. 

g) Remove the rack from the instrument. 

If 4 hrs have passed between the start of the assay run and the ‘Start of the day’ maintenance task, the ‘Idle 
Fluid Prime’ task needs to be performed before assay run can be initiated. 

2. If not the first run of the day: 

a) If > 4 hrs have passed since ‘Start of the day’ maintenance task or previous assay run, go to ‘Maintenance’ 
tab and select ‘Idle Fluid Prime’. 

b) Click ‘Run task’ and wait until maintenance task finishes. Takes ~ 10 min. 

c) Once finished, click ‘Close’. 

 

 

Table 7: Procedure 2 – Running assay on the HD-X 

 

Step Step Description 

1. Once the maintenance task is finished, set up Homebrew assay, if not already done so.  

a) You can download Homebrew assay definition from Quanterix Customer support website. This can be 

imported in the instrument at ‘Custom Assay/ Assay Overview’. 
b) To set up assay, go to ‘Custom Assay’ tab and select the name of the Homebrew assay. 
c) Define number washes, dilution, assay beads, detector antibody, SBG, and RGP according to the conditions 

given above in the ‘Assay set up’ table. 
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d) Set up calibrator concentrations and definitions under ‘Plexes’ tab. If helper beads are used, set up helper plex 

with the same calibrator concentrations. Set appropriate definitions and make sure that results are set to be 

hidden. 

2. Put required volume of RGP to a shaker at 800 rpm either at 30°C for ≥30 minutes or 25°C for ≥1 hr. 

3. Preparation of the assay bead: 

a) Take out Bead Diluent on ice.  

b) Add 1 ml Bead Diluent to a 2ml Eppendorf tube. 

c) Add the required volume of Bead Diluent to a reagent bottle. 

d) Vortex assay beads at high speed for 30 sec and add required volume to the 2 ml Eppendorf tube with 1 ml 

Bead Diluent.  

e) If helper beads are used, perform the same procedure with the helper beads. Note, that both the assay and 

helper beads go into the same 2 ml Eppendorf tube containing the bead diluent. 

f) Vortex mix for 5 sec and spin down for 10 sec at 1000×g.  

g) Place the tube on a magnetic separator for 1 min.  

h) Aspirate Bead Diluent then remove the tube from the magnetic separator.  

i) Resuspend beads in 1 ml Bead Diluent from the reagent bottle, then vortex beads for 5 sec and spin it down 

briefly to make sure that all liquid is removed from the cap.  

j) Add suspension to the reagent bottle. Pipette up and down twice to make sure all beads are added. 

k) Close reagent bottle, label with Homebrew Bead barcode, and place on a rotator to keep beads in solution 

while the rest of the reagents are being prepared. 

4. Preparation of the detector antibody: 

a) Take out Homebrew Detector/Sample Diluent and detector antibody stock on ice. 

b) Add the required volume of Homebrew Detector/Sample Diluent for detector antibody dilution to a reagent 

holder. 

c) Flick detector antibody stock tube to mix. Add the required volume of stock detector antibody to the diluent 

in the reagent holder.  

d) Close reagent holder, label with Homebrew Detector barcode, and place on a rotator while preparing the rest 

of the reagents. 

5. Preparation of SBG: 

a) Take out SBG diluent and SBG concentrate on ice.  

b) Add the required volume of SBG diluent to a reagent holder. 

c) Vortex SBG concentrate and add required volume to the diluent in the reagent holder to achieve 50 pM 

working concentration.  

d) Close the reagent holder, label with Homebrew SBG barcode, and put on a rotator to mix.  

6. Preparation of the calibrators: 

a) Take out Diluent A on ice.  

b) Take out standard stock to ice, briefly vortex, and spin down.  

c) Make up calibrator curve from peptide stock by serial dilution in Eppendorf tubes. Between each dilution, 

vortex dilution for 15 sec then briefly spin it down. Calibrator concentrations 200, 150, 100, 80, and 50 pg/ml 

are made up from the 15000 pg/ml stock while 25, 10, 5, 1, and 0 pg/ml are made up from the 1500 pg/ml 

stock. 

d) Place ready calibrators on ice. 
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The vial of calibrator stock in PCR tube is for a single use only so discard after use. 

7. Preparation of the samples: 

a) Take out samples to thaw on ice. 

b) While samples are thawing, add the required volume of Diluent A to Eppendorf tubes. Place them on ice. 

c) Once samples thaw, vortex each for 15 sec, spin down briefly, and add the required volume to the already 

prepared diluent on ice to make up a 1:2 dilution. 

d) Repeat this for each of the samples.  

e) Place ready samples on ice. 

8. Loading samples/calibrators on the plate: 

a) Vortex each sample/calibrator for 15 sec and briefly spin down before loading on the plate.  

b) To avoid bubbles, use reverse pipetting when loading the samples. Make sure there are no bubbles in the 

samples because that would hinder the measurement. Duplicates are loaded onto the same well.  

9. Loading reagents in the instrument: 

a) Go to ‘Load Reagent’ tab and select a reagent lane. 

b) Beads: Vortex beads for 30 sec before loading. Scan the barcode of the beads and add available volume in 

the instrument. Load reagent bottle to one of the three shaking positions in the rack. These are positions 1-3. 

Do not let beads sit for idle >5 min. If this happens, vortex again.  

c) Detector: Scan the barcode of the detector and add available volume in software. Load reagent bottle in the 

rack.  

d) SBG: Scan the barcode of SBG and add available volume in software. Load the reagent bottle in the rack.  

e) Once all bead, detector, and SBG are loaded in the reagent rack, push the reagent rack in the appropriate lane 

in the instrument. 

f) RGP: Select an RGP lane. Scan the barcode of the RGP reagent. Take off the cap and load in the reagent rack. 

Load the reagent rack in the appropriate lane. The vial of RGP is for single-day use only. Please discard any 

remaining at the end of the day. 

g) Click ‘Done Loading Reagents’. 

10. Creating plate outline and loading plate in the instrument: 

a) Go to ‘Setup Run’ tab.  
b) Assign a batch name (a run name) and assign plate barcode (plate can either be scanned or just be a random 

number for homebrew assays). Click ‘Enter’. 
c) Assign calibrators: Select ‘Assign calibrators’ tab. Select a single well and assign the appropriate Homebrew 

assay. Select the highest calibrator (Calibrator A) and then click ‘Descending’. This will assign the rest of the 

calibrators to the wells below. Set the appropriate number of replicates per well (here: duplicates). 

d) Assign samples: Select ‘Assign samples’ tab. Select all the wells that contain samples. Assign the appropriate 

assay. Set the appropriate number of replicates per well (here: duplicates). Set dilution of samples to ‘neat’.  
e) Place the plate on the plate rack and insert it to the appropriate lane. 

f) Touch ‘Done with set up’. 

11. Check system resources. If required fill System Wash buffer 1, System Wash buffer 2, System liquid or load cuvettes, 

pipettes tips, or discs. If required, empty solid waste or liquid waste. 
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12. If system resources are met, click ‘Start run’ in ‘System resources’ tab. If button is not active, check for further flags 

in ‘Resource details’ tab. 

13. If the run was started, go to ‘Current run’ tab to monitor assay run. 

 
 

Table 8: Procedure 3 – After run: Data extraction and post-run maintenance 

 

Step Step Description 

1. Once the run is finished and the instrument is ‘Ready’, you can proceed with data extraction. 
2. CSV file extraction:  

a) Go to ‘History and Reports’ and click on ‘Run history’ tab. 
b) Filter results based on ‘Batch ID’.  
c) Click ‘Select all results’ and then ‘Export’. Select the location where you want to save it, name the file, and 

press ‘Enter’.  

Batch calibration report extraction: 

a) Go to ‘History and Reports’ and click on ‘Reports’ tab. 

b) Select ‘Batch calibration report’ and select the appropriate batch (run name).  
c) Click on ‘Preview’ and once the report is in preview, click on ‘Export’. 
d) Select the appropriate location where files need to be saved, name the file and press enter to export batch 

calibration report as a pdf. 

e) Select ‘Done’ to close the tab. 

Further data can be extracted, or values can be recalculated. Refer to Homebrew Assay Development Guide from 

Quanterix. 

3. Remove the racks from the instrument and discard reagent bottles, RGP, and plates. 

4. Run ‘End of the day’ maintenance task for post-run maintenance. Load a reagent bottle with System wash buffer 1 and 

load it into position 3 in a reagent rack.  

5. Go to ‘Maintenance’ tab, select ‘End of the day’ maintenance task, and click ‘Run task’. 

6. Push the reagent rack to lane 4 and click ‘Next’ in ‘Maintenance’ tab. Wait until the maintenance task is finished, ~15 

min. 

7. Once ‘End of the day’ maintenance task finished, the instrument can be switched off. 

8. Switching off: 

a) Shutdown software by clicking on  and select ‘Shut down’. This will close the software. 
b) Shut down the computer then switch off the instrument.  
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