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Benefits and limitations of Affinity Selection-Mass
Spectrometry (AS-MS)

Benefits

High throughput binding assay

Multiplexed screening for hundreds of cpds/well to single cpds
(library dependent)

In solution, label free, straight forward assay development
Functional effect independent
Binding site agnostic. AS-MS is able to:

* ...query multiple binding sites simultaneously, competition assays

+ ...identify unknown binding sites

Target tractability, 1°-, 2°-screening, orthogonal confirmation, (apparent) K4

Limitations

Sufficient affinity required (10e®> M minimally)
Moderate to slow K
Moderate protein consumption
Separation of target+binders (from non-binders)
« ...performed at 4°C potentially effecting inducible pockets

« ...is performed in Ammonium acetate/Aqueous/Organic mixtures
(not in buffer)



Affinity Selection-Mass Spectrometry (AS-MS)

Compound Library Screening
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N. F. Rizvi, et al., Discovery of Selective RNA-Binding Small Molecules by Affinity-Selection Mass Spectrometry. ACS Chem. Biol. 13, 820-831 (2018).
Annis, A, Chuang, C. & Nazef, N. ALIS: An Affinity Selection-Mass Spectrometry System for the Discovery and Characterization of Protein-Ligand Interactions. Mass Spectrometry in Medicinal Chemistry 121-156 (2007) doi:10.1002/9783527610907.ch3.



Challenges with
AS-MS data analysis



Challenges with AS-MS data analysis

Technical feasibility

Assay development
Validation

Primary Screening

Orthogonal
validation
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Challenges with AS-MS data analysis

Number of Compounds Compression

Technical feasibility

(cpd / well)

Assay development
Validation 0-20 1

Primary Screening 104 — 106 100 — 500 (routine)
1000+ (high density)

1-104 1
1-20

Orthogonal
validation 1-100 1
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Challenges with AS-MS data analysis

Primary Screening 104106 100 - 500 (routine)
1000+ (high density)
. 1-104 1

confirmation 1_20




How to automate the AS-MS workflow?



Automating AS-MS:

data flow, processing, &N <V x
and analysis of § ¢
multiplexed and dose 4 )7 Y4

response data

i Virscidian



Standalone environment

Data

Manual data
transfer

Data analysis by

acquisition

W

Create injection
seguence
Format Sl strings
Acquire data

NOo oA

Compound list > Create targets file
Load targets file

Open data

Perform filtering+cross-hit filtering

A\ 4

Data output




Standalone environment

Data

Manual data
transfer

Data analysis by

acquisition

W

Create injection
seguence
Format Sl strings
Acquire data

NOo oA

- Analytical Studio Pro

Compound list > Create targets file
Load targets file

Open data

Perform filtering+cross-hit filtering

A\ 4

Data output




Standalone environment

©2026 Dotmatics | Virscidian, LLC

Data
acquisition

Manual data
transfer

Data analysis by

> Analytical Studio Pro
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Analytical Studio Sample Management Environment

AS-Sample Management Services Analytical Studio Express
Metadata, sample info, results, ... management Data analysis & processing
APIs available Data storage on an MS SQL database server

A
\ 4

a A

Automated data transfer
v by AS-Instrument Agent

AS-Sample List Builder creates

v

Sample lists / Work lists R Data Results interaction by

A
A\ 4

Data output

D acquisition Analytical Studio Pro
(Injection sequences)




Automated AS-MS Workflow

Submission and Sample List Generation

A compound list with ID #'s, formulas, and key details for
compound identification and processing is submitted to Analytical
Studio Sample Management Services (AS-SMS), which generates
a sample list.

Initial Analysis

Data is acquired and is analyzed behind the scenes.

Peak integration and compound identification based on mass
analysis and isotopic pattern matching.

Cross-Hit Filtering
Users review data and remove false positives by identification of
background noise across all samples.



Automated AS-MS Workflow

Submission and Sample List Generation

A compound list with ID #'s, formulas, and key details for
compound identification and processing is submitted to Analytical
Studio Sample Management Services (AS-SMS), which generates
a sample list.



Submitting a compound list to AS-SMS and generating a
sample list

A B C D E F
ASMS campaign number  Plate Barcode PLATE_TYPE Well CompoundID Formula
ASMS Automation Demo 1 Platel23367 MTP 384 A03  Cpd0000001 C17H1ZN2045
ASMS Automation Demo 1 Platel23567 MTP 384 AD3 Cpd0000002 C19H29MN303
ASMS Automation Demo 1 Platel23367 MTP 384 AD3  Cpd0000003  CleH11BrM203
ASMS Automation Demo 1 Platel23567 MTP 384 A03 Cpd0000004 Cl7HISNO2
ASMS Automation Demo 1 Platel23367 MTP 384 A03  Cpd0000005 ClIH7BrO2
ASMS Automation Demo 1 Platel23567 MTP 384 A03 Cpd000O0006  CLSH1206
ASMS Automation Demo 1 Platel23367 MTP 384 AD3  Cpd0000007  C21H26FN303
ASMS Automation Demo 1 Platel23567 MTP 384 AD3 Cpd0000008 C20H24FN304
10 |ASMS Automation Demo 1 Platel23567  MTP 384 AD3  Cpd0000009 ClAHI7FN206S
11 |ASMS Automation Demo 1 Platel23567 MTP 384 A03 Cpd0000010 CLl7HISNOS
3. Generates a Samp[e lISt 12 | ASMS Automation Demo 1 Platel23567 MTP 384  A03 Cpd0000011  C15H14N204
13 |ASMS Automation Demo 1 Platel23567 MTP 384 AD3 Cpd0000012 Cl6H13NO4S
14 |ASMS Automation Demo 1 Platel23567 MTP 384 AD3  Cpd0000013  C20H20M405
4. ACq u | res data 15 |ASMS Automation Demo 1 Platel23567 MTP 384 AD3 Cpd0000014 Cl8H24MN202
16 |ASMS Automation Demo 1 Platel23567 MTP 384 AD3  Cpd0000015 C17H2IM303
17 |ASMS Automation Demo 1 Platel23567 MTP 384 A03 Cpd0000016 CLOHI1OF3MN303
18 |ASMS Automation Demo 1 Platel23567  MTP 384 AD3  Cpd0000017  ClEH2IN3O0
19 |ASMS Automation Demo 1 Platel23567  MTP 384 A03 Cpd0000018 CI9H17NO4
20 |ASMS Automation Demo 1 Platel23567 MTP 384 A03  Cpd0000019  CLSHIOFZN2045

A user:

S VF I L I

1. Curates a compound list

2. Submits the compound
list to AS-SMS
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Submitting a compound list to AS-SMS and generating a
sample list

File View Edit Tools Layout Reports O Express SMS Help

A Use r: Samples Chromatograms —
BRI i ARAvY 2D HPE|ICIVPEARIINMN: =< >
1. Curates a compound list N
[ Tﬁg::ﬁ nn’::t;; a\ASM:
2. Submits the compound —
|.|St tO AS'SMS © Grid View (OJSON

3. Generates a sample list

4, Acquires data




Submitting a compound list to AS-SMS and generating a
sample list

AS-Sample Management Services

Metadata, sample info, results, ... management
APls available

AS-Sample List Builder creates
Sample lists / Work lists
(Injection sequences)
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Submitting a compound list to AS-SMS and generating a

sample list e s :
>»é
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A user: R OPEX )
’<a Ir.‘EI:N - 1| SSSSS ission1D | Parent Submiss ionID | Submission State | priority Wor w
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Submitting a compound list to AS-SMS and generating a

sample list

A user:
1. Curates a compound list

2. Submits the compound
list to AS-SMS

3. Generates a sample list

4, Acquires data

¥ Analytical Stu

\/. Sample List Wizard

6

- Instrument

Template
Selection

Select Instrument and Sample List Templates

I | Use l Instrument Name | Instrument Type

{ ® Demo Instrument  Virscidian

Reselect Instrument

o B &N Q@ 2

- Sample List Project Template

| | Use | Name Last Used v Last Modified Created

7 @  TEMPLATE Projects ASMS Automation Demo 2026-06-02 11:42 +02:00 2026-05-27 16:41 +02:00 2026-05-27 16:41 +02:00

Reselect Template

- Method Template

| I Use I Name Modified Created Defines Fields

7 @ TEMPLATE Methods ASMS Automation Demo 2026-05-27 16:35 +02:00 2026-01-07 11:03 +01:00

Reselect Method Template

'@é)
®

Review
Submission

Review
Project




Automated AS-MS Workflow

Initial Analysis
Data is acquired and is analyzed behind the scenes.
Peak integration and compound identification based on mass

analysis and isotopic pattern matching.



Submitting a compound list to AS-SMS and generating a
sample list

Data analysis & processing
Data storage on an MS SQL database server

F Analytical Studio Express

Automated data transfer
by AS-Instrument Agent

Data Results interaction by
acquisition Analytical Studio Pro




Initial analysis: peak integration and compound identification
based on mass analysis and isotopic pattern matching

From Analytical Studio - e —

mmmmmmmmmmmmmmmmmmmmmmmm

Express finder: wo%- - 5 i xAvy ED & OEBWEIEABNMN: < > s ST o #il+i S ol W Es s
1. Query database

2. Download and (optionally)
review results

3. Perform filtering




From Analytical Studio -
Express finder:

File View Edit Tools Layout Reports

O Express  SMS  Help

1.

2.

Query database

Download and (optionally)

review results

3. Perform filtering

Samples Chromatograms Specira
. L o —— r = | == U, F+ F -
ﬁ'& . . 53 [ ﬁ‘pE |’_/ nN m” . 3= ( > ﬁﬁi m|\‘ \..h\ |.||\| |n|||/‘J il el
o Filler ~ 8 x [Substance Results -rx
k-
5 e [ Ignore Consiraints  Click the Filter button te start cross-hit fitering. [ &
T MS Corfimation (all must be true for a cross hit corfimation) e [ [Osesuit OCosis
3 Select Absolute Peak Height (counts) >= 185000 = () Stop cross hit search if count > 3 ©OCollapse (OExpand All (O Expand Selected
Initial hit mass error (ppm) <= |20.0 5 (] Limit cross hit search window
Background hit mass error (ppm) <= [20.0 - Num previous samples |5 = Substances Targets
e e |7 =l [u - = I Found  Hame Class Identity Sigral  Target Formula Mass
o3 um next samples 5 =
Peak Confimation (all must be true for a cross hit corfimmation)
Cross hit Rt window (min) <= |0.400 o
Low Peak Height % Difference <= |50 B
High Peak Height % Difference <= 100 5
Peak Area % Difference <= |50 =
Peak Rt (min) == (0.0 . =
Pezk Rt (min) <= [180.0 5 b £
Opening 80 archives...
Hit Confirmed if cross hit count <= |3 = Replicate 1 ~
I8 Populate the review panel after filtering Completed: 0%
Calculating Time Remaining...
Save As
Results | Sybstance Results | Fev Substance Editor
| Sample Chromatogram View [User Selected] » B X |MS(+) Scored Spectrum - X

Filter| C

Active Sample]] View[Substance] Loaded[0] Selected[0] Linked[0] Linking[User selected] Sample Sorting: By "Acquired Ascending  Method[... Default method]

Archive Dir]...Archives] License[Demo: ASMS Automation]

Targets(]

New log




Automated AS-MS Workflow

Cross-Hit Filtering
Users review data and remove false positives by identification of
background noise across all samples.
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With data downloaded:

1.

2.

Perform filtering

Interpret results
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P>

Japu ssaidx]

¥ A al Studio 14.4
File View Edit Tools Layout Reports @ Express SMS Help
Samples
RO 8- =IE BRAVY
Plate123567 v X
2 13 14 15 16 177 18 19 20 21 2 23 24
A
B
©
D
E
F
G
H
1
J
K
L
M
N
o
P
Filter v X

Filter ] lgnore Constraints ~ Click the Filter button to start cross-hit filtering.
MS Confirmation (all must be true for a cross hit confimation)

Select Absolute Peak Height (counts) >=
Initial hit mass error (ppm) <=
Background hit mass error (ppm) <=

Number of found isotopes >=

185000
200
200

2

Peak Confimation (all must be true for a cross hit confirmation)

Cross hit Rt window (min) <=

Low Peak Height % Difference <=
High Peak Height % Difference <=
Peak Area % Difference <=

Peak Rt (min) >=

Peak Rt (min) <=

Hit Confirmed if cross hit count <=

Load... SaveAs...

[0:400
[50

85

185
100

180.0

O

Cross hit search limits
(] Stop cross hit search if count > 3
(7] Limit cross hit search window

Num previous samples 5 =

Num next samples

Replicate 1+
(@ Populate the review panel after filteri

[ Fitter | Chromatogram Selector

= == |UY,F+F-
SR~ M e R A AT
Results - X
— TS
0 Unique Compounds in Target File
0 Unigue Compounds for Loaded Samples
0 Possible Hits
0 Confirmed Hits
0.00 Hit %
B V¥ Location AY Name Y CxHits ¥ FxHits ¥ #Chroms ¥ Peak Height ¥ Rt(min) ¥ ¥ Ob: (mz) Y B ) ¥ Adducts v
» Cpd0000013 0 0 1 3.80E+004 2642 933 397.1469 397.1506 [M+H]
Cpd0000130 0 0 1 1.32E+006 2257 9.83 302.1780 302.1751 [M+H]
Cpd0000250 0 (] 1 8.30E+004 1.882 9.82 308.1887 308.1856 [M+H]
Cpd0000344 0 0 1 7.26E+004 2252 148 324.1538 3241584 [M+H]
Cpd0000260 0 0 1 4.19E+004 1.023 957 292.1571 2921543 [M=H]
| Cpd0000508 0 ] 1 1.79E+005 1.035 8.94 916 9. 3121622312162 312.1594_312.159_ [M+H]_[M+H]_[M+H]_[M+H]
[ Cpd0000528 0 0 1 1.15E+005 1.002 5.6 264.1259 264.1244 [M+H]
[ Cpd0000508-2.82 0 0 1 427E+004 2815 8.94 9,16 9. 312.1622_312.162.. 312.1594_312.159_  [M+H]_[M+H]_[M+H]_[M+H]
| Cpd0000530 0 0 1 1.06E+005 1.880 551 308.1887 308.1870 [M+H]
Cpd0000471 0 0 1 6.43E+004 3537 023 3431118 3491118 [M+H]
Cpd0000461 0 0 1 6.72E+004 5.857 -0.84 3251478 325.1481 [M+H]
Cpd0000600 0 ] 1 8.58E+005 2824 -6.70 2621645 262.1662 [M=H]
C 564 0 0 1 4.69E+004 4430 -131 386.1970 386.1975 [M+H]
Cpdold0508-1.07 0 0 1 1.61E+005 1.071 2.94 9169, 312.1622_312.162. 312.1584_312.159_ [M+H]_[M+HL_[M+H]_[M+H]
Cpd0000430 0 0 1 7.08E+004 2884 -4.80 288.1441 288.1455 [M+H]
Cpd0000508-2.13 0 0 1 368E+004 2134 8.94.916.9. 3121622 312162 312.1594_312.159_ [M+H]_[M+H] [M+H]_[M+H]
Cpd0000416 0 0 1 5.53E+004 6.502 6.94 313.1793 3131771 [M+H]
Cpd0000578 0 0 1 9.05E+004 5765 -1.12 315.1125 315.1128 [M+H]
[ Cpd0000423 0 0 1 6.01E+005 2353 -5.76 252.1441 252.1455 [M+H]
| Cpd0000737 0 0 1 8.73E+004 5753 -051 391.1875 391.1877 [M+H]
| Cpd0000785 0 0 1 8.91E+004 6.589 -4.89 356.2791 356.2809 [M=H]
Cpd0000788 0 0 1 3.43E+004 3530 -0.69 288.1929 288.1931 [M+H]
Cpd0000730 0 0 1 5.27E+004 3720 -044 371.1323 371.1325 [M+H]
Cpd0000662 0 0 1 5.19E+004 4727 -0.50 379.2014 379.2016 [M+H]
| Cpd0000732 0 0 1 3.81E+004 1.032 465 292.1570 292.1557 [M+H]
| Cpd0000634 0 ] 1 5.01E+004 2579 -5.06 2611333 2611346 [M+H]
Cpd0000699 0 0 1 5.45E+004 4.060 -0.60 365.1274 365.1276 [M+H]
[ Cpd0000631 0 0 1 1.52E+006 2357 -5.97 280.1751 2801768 [M=H]
| Cpd0000775 0 0 1 4.48E+004 5.586 -6.29 369.1247 369.1270 [M+H]
| Cpd0000768 0 0 1 8.97E+005 4120 -5.34 296.1854 296.1870 M=H)
[ Cpd0000653 0 0 1 5.24E+004 4084 7.83 279.0932 279.0910 [M+H]
| Cpd0000777 0 0 1 5.41E+004 1.084 457 306.1727 306.1713 [M+H]
‘ Original hit results only. Click the Filter button to run cross-hit filtering.
| Override selected resuits using CTRL-O/(Original Hit Filtered) CTRL-R (Restore)
[ Resuts | Substance Results Review  Substance Editor
‘Sample Chromatogram View [User Selected] v 3 X %MS(-») Scored Spectrum v 3 X
¢ (1) A03 A0 Peak 1@2.642 min A03 AD3 MS(+) ES [26788.8 cnts]
cid=21 T000013-COMPOSITE EIC w=10.0 ppm T000013-COMPOSITE EIC [38019.9 counts ]
obs. mz: 397.1469
[M+H]* [**C]
exp. mz: 397.1506
#1 Cpd0000013
3.50E04 FWHH 0.028 C20H20N405
Rt=2.642 100
A=T0233.68
H=38019.90
3.00E04+ Height/Width 1.35E06
2.50E04
%
2.00E04
50
1.50E04
1.00E04
o = 398.1504
> x
e ¢ 394.2411 E g H o
<7 395330 ,35%.8849 E‘ 308,384 399 ‘T"
— 0 L & (F £ 1
Lr 2.419 2919 3.419 3919 4419 393 394 3% 3% 3 398 3% 400 :‘0;

Active Sample[A03 A03] View|[Substance] Loaded[80] Selected[1] Linked[1] Linking[User selected] Sample Sorting: By ‘Acquired Ascending Method|... Default. method] ~ Archive Dir[...Archives] License[Demo: ASMS Automation] ~ Targets[]




Cross-Hit Filtering removes false positives by identifying
background noise across all samples.

Filter

[ ] Ignore Constraints  Click the Filter button to start ¢

M5 Corfirmation (all must be true for a cross hit confimation)

Select

Absolute Peak Height (counts) ==
Initizl hit mass error (ppm) <=
Background hit mass error (ppm) <=

Mumber of found isctopes »=

135000
200
200

2

Peak Corfirmation (all must be true for a cross hit confimation)

Cross hit Rt window (min) <=

Low Peak Height % Difference <=
High Peak Height %% Difference <=
Peak Area % Difference <=

Peak Rt (min) ==

Peak Rt (min) ==

Hit Confirmed if cross hit count <=

Save s,

0.400
50
85
85
0.0
180.0

Sample Chromatogram View [User Selected] > 0 X
00000
% (1)C05 Co5 % (2)C06 C06 7 G)C07 C07 % (4)C08 Cog ¢ 61C09 08
TD00591-COMPOSITE EIC [1.5E05 counts ] | TO00531-COMPOSITE EIC [1.7E08 counts ]| TOO0SS1-COMPOSITE EIC [1.3E08 counts | | TD00581-COMPOSITE EIC [1.7E06 counts ]| TO00S591-COMPOSITE EIC [1.3E08 counts |
#1 #12
Ri=2.826 13 Ri=2.828
1.60E08 Nep 3RE0E 1.60E06 Rtz 524 1.60E0B 1.60E06 =7 71E0G 1.60E06 s13
B E— A=2.T9E0S ::_3 . Ri=2 321
1.40E08 1.40E06 1.40E08 A=2 13E06 1.40E06 1.40E08|  ASRI9EDE
1.20E08 1.20E06 1.20E08 1.20E06 1.20E06
1.00E06 1.00E06 1.00E0B 1.00E06 1.00E0G
- e =] - -
| | = C C C
@ @ @ LTl @
8.00E05 8.00E05 8.00EQ5 8.00E05 8.00EQ5
&.00E05 5.00E05 5.00E05 5.00E05 5.00E05
4.00E05 4.00E05 4.00E05 4.00E05 4.00E05
2,00E05 2,00E05 2.00E0E 2.00E05 2.00E0S
1.00E-02 1.00E-02 1.00E-02 1,00E-02 1.00E-02
8] o 5 min I 0 5 min o 5 min v 5 min 0 5 min




Cross-Hit Filtering removes false positives by identifying
background noise across all samples.

Filter [ ] Ignore Constraints  Click the Filter button to start ¢

M5 Corfirmation (all must be true for a cross hit confimation)

Select Absolute Peak Height (counts) ==
Initizl hit mass error (ppm) <=
Background hit mass error (ppm) <=

Mumber of found isctopes »=

Peak Corfirmation (all must be true for a cross hit confimation)
Cross hit Rt window (min) <=

Low Peak Height % Difference <=

High Peak Height

Peak Ares

Hit Confirmed if cross hit count <=

Save s,

% Difference <=
% Difference <=
Peak Rt (min) ==
Peak Rt (min) ==

135000

200
200
2

0.400
50
85
85
0.0
180.0

Sample Chromatogram View [User Selected]

00000

-« B X

ﬁ[‘l}El‘lS B13

{? (2)B14B14

ﬁ (3)B15B15

ﬁﬂ}-El‘lﬁ B16

ﬁ (5)B17 B17

TO01§14-COMPOSITE EIC [1.2E05 counts ]

1.30E05 a5
Rt=3.054

1.20E08 4=5.00E05
1.10E05

1.00E05
9.00E04
6.00E04

7.00E04

end

§.00E04

5.00E04

4.00E04

3.00E04

2.00E04

1.00E04

1.00E-02 4
I

o 5 min

TO01814-COMPOSITE EIC [1.3E05 counts ]

1.30E05 Er

Rt=3.060
1.20E05 A=4 B4E05

1.10E05
1.00E05
9.00E04
6.00E04

7.00E04

end

8.00E04

5.00ED4

4 00E04

3.00E04

2.00E04

1.00E04 i
1.00E-02

o I 5 min

TO01814-COMPOSITE EIC [52534.7 counts |

1.30E05
1.20E08
1.10E05
1.00E05
9.00E04
&.00ED4
7.00E04 #41

Rt=3.081
&.00E04 A=1.88E0E

end

5 00EO4

4 00EC4

3.00E04

2.00E04

1.00E04 L
1.00E-02 -

TO01814-COMPOSITE EIC [19983.4 counts |

1.30E05
1.20E05
1.10E05
1.00E05
5.00E04
4.00E04

T.00EQ4

end

8.00E04

5.00EO4

4 00E04

3.00E04

2.00E04

1.00E04

1.00E-02 -

o 5 min

TO01814-COMPOSITE EIC [11265.6 counts ]

1.30E05
1.20E05
1.10E05
1.00E05
9.00E04
o.00ED4

7.00EQ4

end

8.00E04
5.00ED04
4 00DED4
3.00E04

2.00E04

1.00E04 'L
1.00E-02 A

min




Cross-Hit Filtering removes false positives by identifying
background noise across all samples.

Analytical Studio Express
Data analysis & processing
Data storage on an MS SQL database server

Results interaction by
Analytical Studio Pro




AS-MS improvements

Standalone AS-SMS+Express

30

Compound list

Sample list

Metadata

Initial processing

Cross-hit filtering

Automation potential

©2026 Dotmatics | Virscidian, LLC

Manual

Manually created

Manually curate Sample Info
strings

File > Open > Targets File > Raw
data

Benchmark

Limited

Manual

Automated via AS-SMS and AS-
Sample List Builder

Automated via AS-SMS and AS-
Sample List Builder

Download data from AS-
Express

70-80% speed improvement,
with the same results

High potential with APl access
and integration capabilities



Affinity Selection-Mass Spec

ldentifying binders and analyzing
dose response data

Automation

Sample list generation, data transfer, and
processing

Software improvements
Cross-Hit Filtering and K, analysis

% Virscidian



2026 Dotmatics Summit
London

Tuesday, October 20, 2026

St. Pancras Renaissance Hotel, London, UK
8:00 AM - 7:00 PM

From Data to Decisions

See how leading R&D teams are turning everyday lab
data into faster, Al-powered decisions

Dotmatics Summit London 2026
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