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Step 4: Review Selection

Infroduction The Defined Approaches

- Defined approaches (DAs) combine data from a pre-determined set of information sources via fixed data interpretation procedures « Two DAs from Guideline 497 (Organisation for Economic Co-operation and Development; OECD) are available in the DASS App: B * Inthe fourth step, the user reviews
to derive toxicity predictions. - The 2 out of 3 (203) DA predicts skin sensitization hazard using the majority outcome among the DPRA, h-CLAT, and Warning: Selected data columns have been flagged for invalid values. their column selections.
- Defined approaches for skin sensitization (DASS) have been developed (OECD 2021) to identify potential skin sensitizers by KeratinoSens assay (Fig. 2B). The 203 DA does not predict potency. Review the selected columns and flags i the table below Upload an updated dataset or select new columns - The DASS App evaluates the
|ntegrat|ng non_an|ma| test methOdS that represent key events |n the Sk|n SenS|t|Zat|on adverse Outcome pathway (OECD 201 2) _ The Integrated Testing Strategy (ITS) DA pred|CtS Sk|n SenS|t|Zat|On hazard and potency by SCOI’Ing reSUItS from the DPRA Click 'Run' to run DASS anyway. Invalid values will be considered missing (NA) and will not be used to evaluate skin sensitization hazard identification or potency. Values N theuser-selected
- Hazard identification characterizes a chemical as either a sensitizer or non-sensitizer. and h-CLAT, as well as in silico predictions from either the OECD QSAR Toolbox or Derek Nexus (Fig. 2C). ITS includes columns against the data and
- Potency classification assigns a chemical to a category in an established classification scheme. In this case, classifications multiple scoring schemes to derive predictions when data are available from only two of the information sources. e conn | ™2 formattllng reqalre? onts ancII' s
are established by the United Nations Globally Harmonized System for Classification and Labelling of Chemicals (GHS). « The DASS App also includes a DA that has been accepted by the U.S. Environmental Protection Agency (EPA) for predicting DPRA Hezard Call | dpra. call sglﬁce:g umns that have invalid
«  We created the DASS App, an open-source web application that allows users to apply regulatorily approved DAs to their own data hazard (EPA 2018): DPRA%C-Depletion | dpra_pC Col ' ect I
to derive skin sensitization hazard and potency predictions. - The Key Event 3/1 Sequential Testing Strategy (KE 3/1 STS) DA (Nukada 2013, Takenouchi 2015) predicts skin - v0 ‘Ilm? Zefefd'onff arte also
- The DASS App can be accessed from anywhere via the web with no account creation required. sensitization hazard and potency by first evaluating results from the h-CLAT and then evaluating results from the DPRA b CLAT Hazard Call | helat call evla Ua. ed forduplicate
: : : (Fig. 2A). EPA accepts results from the KE 3/1 STS only for hazard classification, but the DASS App also provides potenc selections.
- User Support resources InCIUde ConteXt-approprlate pop-up boxes and a downloadable user QUIde g ' g . . . p y ’ pp p p y h-CLAT MIT T !.-'Ih.St be 'Inf, '._.'-“lacti'-.-'e'_ n 'H-?g'... 'negat VEI.' nc_-n-aensitize". 'non-sensitiser’, 'nonsensitizer', or 'nonsensitiser' to ° The user may Choose to denve
CIaSS|f|Cat|0n predICtIOHS indicate negative results or numeric for positive results .. . .
i - predictions with flagged data, in
[=] _;. _:#n [x] foranosens” ks_cal which case invalid values are treated
Access the DASS App '.I.: |'I-: ] IMust be '0", ', 'inactive’, 'n’, 'neq’, 'negative’, 'non-sensitizer', 'non-sensitiser’, 'nonsensitizer’, or 'nonsensitiser to aS mISSIng data
. . - n Silico Hazard Cal oecd_pred : LT e e e T ST e
htt S ://nt . n IehS . n I h . OV/ 0/95231 1 '. _'Ei' o . indicate negative results and '1", 'a’, 'active’, 'p', 'pos’, 'positive’, 'sensitizer', or 'sensitiser' to indicate positive resultss ~
P P J J [m]. Step 1 . SeIeCt DAS in Silico Applicabiliy Broad set of accepted terms for
" Domain -
binary outcomes reduces data
2 outof 3 .
* The DASS App is Organized into Step-by-Step mOdUIeS. The 2 out of 3 (203) DA predicts skin sensitization hazard based on at least 2 concordant preparatlon needs for the user
- . agm - » |In the first step, the user selects the defined approaches to be applied. U 0T e Gct egt ety 255 (DPRA) Keratnosers ™, and urancl
Figure 1. Adverse Outcome Pathway for Skin Sensitization |
.
( Across the DAS, three unique in vitro information sources are Used, each representing a \ To begin, select the DAs to be implemented. Click on the question circles for more informatign.akeet=#TE DA [ | Ste p 5 : Vi ew Res u Its
key event (KE) in the skin sensitization adverse outcome pathway: Select All | Deselect Al < RPoiivRomits > <o Ry >
KE1. Direct Peptide Reactivity Assay (DPRA) 2 out of 3 (203) @ == ! ,
KE2. KeratinoSens Assay | L Sensiteer Nom-sensiize  In the final step, the user is shown a results table that can be downloaded as a tab-delimited or Excel file.
\  KE3.Human Cell Line Activation Test (h-CLAT) Yy integrated Testing Strateay (ITS) @ e o1 et i - The results table contains the user’s data with DA predictions appended, along with columns that help the user to understand their
Key Event 3/1 (KE 3/1) Sequential Testing Strategy (STS) @ —_— results.
[ Informa_ttltc‘)r(:l btu?fonidlstI:LayDA ] 4 Color-coded resulits table A
Chemical Structure -.Moleculéf \ c elﬁar POp-Ups With cetar’s abour the Yellow: User selected data columns
& Properties Initiating Eyeht Respo se / Organism Response :Ink: I)l:;;latedd.ust.er data, input for DASS algorithms
ue: predictions
. y
Step 2: Upload Data
Key Event 3 e ] e ] ] ] e F Y O I Y
Dendritic cells (DCs)  Inthe second step, the user uploads their data. = s i iy e e S -
. - Three file formats are accepted, with support for multi-sheet Excel workbooks. S ™ S S S = =
DPRA (- Induction of - Data templates have defined columns for many possible data inputs and can be customized with additional metadata columns : .
-~ inflammatory cytokines Key Event 4 at the user’s discretion. - =
and surface molecules T-cell proliferation - -~
Metabolism Key Event 1 ‘ » Mobilization of DCs ‘ Step2:UploadData B S R 11l
and N AL A\ Adverse _ _ _
Penetration | ( \ L4 Hlstocompatlblllty outcome Detalled gl-"dance to aSSISt — o Before uploading your file, ensure that the data meet the data and formatting requirements.
\ / Covalent ' complex presentation users with data preparation
interaction With by DCS Inﬂammation upon .:uttatt::ttzﬂ’r'lﬁ:?:z{;iI?;EVISE%IQH%ZD;SE-:;T:;:C:SD;;X:?:;J:Z;reﬂ;a'[ The template contains columns for cvery pOSSiDlE assay endpoint. If an assay endpointwill not be used, the CDITESDOI’IUIHQ column can be deleted ( TranSIated inpUt N
Skin I'OteinS L] . l » Cha"enge With Download Data Tem Ie.xte (XlIsx | DPRA %K ean DAITS DAITS n DAKES
P Ke Event 2 Activation of T calis allergen Download Data Temglate Etxt}j Depletion A shows how the app ;F;E::Ed] B Lirt ==
y P If : f g Input Score Score Potency
\ Py Keratinocyte responses * Proliferation o interprets flagged data.
N ~ » ‘ aCtlvated T Ce"S Optional data templates are Click 'Browse' below and select your file.
{ E|ECtI‘OphI|IC ( Activalion of \ \ /\ / prOVided sot-example xIsx
\ SUDStance ) ~ inﬂammatory cytOKineS Selected Worksheet: example sheet ( Change Selecied Worksheet ) 06 o8 ( \
* Induction of =L | Values calculated by
: cytoprotective genes Sow| 10 vjentes search: the app are shown to
KeratinoSens % - g 4 From QECD (2014) Chemical hclat mit | helat_call hpelpp the user
| understand derivation
( \ (2E)-2-Hexenal 6728-26-3 = DTXSID1041425 Active 53 Active 9 : . Active . u
Users can upload data as a (2E)3.7- g of predictions. J
tab-de"mitEd, comma_ 2 DDétn;ztII;\;,;I—igl— 106-24-1 DTXSIDE026727 Active 05 Inactive -3 . Active

F i g u re 2 . Defi n ed Ap p rOaC h Data I nte rp retati o n P rOced u reS \ delimited, or Excel file y 3 | (EE)}Famesal 502670  DTXSID608809ET  Active 55 Active . 5 Active
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: : S SR ST S - | - - Individual and
Key Event 3/1 Sequential Testing Strategy 2 out of 3 showng 10 10 o7 160 enfes Predous SR _ _ combined scores from : 1A

the ITS are provided. | e T
Once you have finished selecting the DAs and uploading your data, click 'Continue' to proceed to the next step. k J

A G-C:-AD B G_Ci_AD (Keratir:oSenS> o seme . T

: | ]
< Positive Result > < Negative Result > 1 - 1

(DPlRAD < =2 Posiie > < 22 Negaiive > Step 3: Select Data Inputs

SR e W e 1 l + In the third step, the user specifies which columns in their data correspond to the required endpoint data. We created the DASS App to facilitate the use of three accepted DAs to integrate data from non-animal methods and provide skin

Threshold Hazard | Potency DPRA Result Hazard Potency itization h d and pot dict
< 10 —— Sensit A — — - The DASS App evaluates the DA selections and populates the Step 3 module with the required endpoints and dropdown sensitization hazard and potency predictions.
X= SENE ST Sensitizer Non-sensitizer selection lists. Data and formatting requirements are flexible, with no required column order or column names and a broad set of accepted terms

Sensitizer _
10 < x <5000 Negative |Non-sensitizer| 1B for binary calls.

The DASS App enables users to leverage computational methods to efficiently apply DAs through a user-friendly interface.

The assay endpoints that are required for the selected DAs are shown below. Use the dropdown lists to select the
columns from your data that correspond to the given endpoints. Columns are automatically selected for an endpoint if

the column name matches the corresponding column name in the data template. A column must be selected for each DPRA % DeF)'EJ[iDn
h-CLAT <| n Silico Prediction> endpoint shown. When you are finished, click 'Done'. Refe re n ces

%-Cysteine and %-Lysine depletion values from the direct peptide reactivity assay (DPRA)

Click on the in information buttons next to the assay endpoint names to view information about the endpoints and data _
formatting requirements. Values that are incorrectly formatted or invalid will be treated as missing data and may affect are used in ITS.
. . - . e the results. More details are given in the User Guide. The columns corresponding to %-Cysteine and %-Lysine depletion should only contain . . . . . iy . . .
Mean %-Cys and %-Lys Depletion |Score Minimum Induction Threshold | Score Prediction Score aniesic vaes. Messing vakies shoukd be biank or beled 25 NA" EPA. 2018. Interim Science Policy: Use of Alternative Approaches for Skin Sensitization as a Replacement for Laboratory Animal Testing Draft for

¥ > 42 47 x < 10 3 Positive 1 DPRA % Depletion © o more etals, see OECD Test No. 447C- n Chemico Skin Sensitsationg: Public Comment. htt.ps://VW\M./.regulations.gov/document(EPA-HQ-OPE’-?O1 6-0093-0090.
29 60 < x < 42 47 10 < x < 150 Negative 5 DPRA %-Cysteine Depletion Column Nukada et al. (2013) Toxicol. In Vitro, 27: 609-618. https://doi.org/10.1016/j.tiv.2012.11.006.

2
dora o m OECD. 2012. The Adverse Outcome Pathway for Skin Sensitisation Initiated by Covalent Binding to Proteins.
6.38 < x < 22.62 150 < x = 5000 1 - https://doi.org/10.1787/9789264221444-en.

X <6.38 Negative 0

DPRA %-Lysine Depletion Column e : _ ™ OECD. 2014. Guidance Document No. 168. https://doi.org/10.1787/9789264221444-en.
| | dpra_pK Information buttons display pop-ups OECD. 2021. Test Guideline No. 497. https://doi.org/10.1787/092879a4-en.

| oA e Call 6 with details about the endpoint and Takenouchi et al. (2015) J Appl Toxicol, 35: 1318-1332. https://doi.org/10.1002/jat.3127.
inary Ca any data requirements

. \_
All Assays No In Silico Prediction | No DPRA or No h-CLAT © UseDPRABInay call

(O Use %-Depletion Values

Integrated Testing Strategy

Combined Score Hazard Potency Hazard Potency Hazard Potency DPRA Binary Call Column
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. Inconclusive dpra_pC Column selection allows flexibility of official duties of the authors, it can be freely copied.
1B Sensitizer dpra_pK
{ hclat_mit the order and names of the columns

1B e e g that are in the user’s data

. . e J : To get announcements of NICEATM activities, visit the NIH mailing list page for NICEATM News at
Inconclusive |Inconclusive Fr L s https://ntp.niehs.nih.gov/go/niceatm and click “Subscribe.”

Non-sensitizer Inconclusive | Inconclusive
Non-sensitizer NC

Cys, cysteine; Lys, lysine
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