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Speakers & Agenda 1. New proteomics data on the 
UKB-RAP

2. How to access proteomics on 
UKB-RAP

3. Example: Differential 

expression analysis

4. Example: pQTL analysis
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Previous proteomics webinar
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https://www.youtube.com/watch?v=btOYvmgwZGA

https://www.youtube.com/watch?v=btOYvmgwZGA
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Helpful resources

4

► UKB Research analysis platform overview - webinar
► Introduction to JupyterLab notebooks on RAP - webinar

► End to end target discovery with GWAS and PheWAS on the UKB research 

analysis platform - webinar

https://www.youtube.com/watch?v=uT_jD1Ey3Fk
https://www.youtube.com/watch?v=uT_jD1Ey3Fk
https://www.youtube.com/watch?v=uT_jD1Ey3Fk
https://www.youtube.com/watch?v=YIPdhf3qbQA
https://www.youtube.com/watch?v=jN25SIGZFDE
https://www.youtube.com/watch?v=jN25SIGZFDE
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Learning Objectives ► Articulate the proteomics data 
available on the UKB-RAP

► Apply steps how to extract and 

access proteomic data on the 
UKB-RAP

► Apply steps how to download 

and access  analysis code on the 
UKB-RAP

► Execute various proteomic 

analyses with the tools available 

on the UKB-RAP
► Access the UKB-RAP community 

forum and additional courses

5

By the end of this session, 
you should be able to:
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1. About Proteomics

6
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Proteomics gives a snapshot of an organism’s state

protein protein protein
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Proteomics data from UKB Pharma Proteomics Project (UKB-PPP)
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https://www.biorxiv.org/content/10.1101/2022.06.17.496443v1.full.pdf

● Measured by Olink
● ~53,000 participants
● ~1,500 proteins

https://www.biorxiv.org/content/10.1101/2022.06.17.496443v1.full.pdf
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Olink technology

9

ACAN;Aggrecan 
core protein

ABHD14B;Protein 
ABHD14B

AARSD1;Alanyl-tRNA 
editing protein Aarsd1

ACTN4;Alpha-
actin-4

sample 1 7.6 4.3 7.2 2.3

sample 2 6.9 6.7 6.8 1.7

sample 3 3.2 9.2 3.0 0.2

White paper about Olink technology 

https://www.olink.com/content/uploads/2021/09/olink-white-paper-pea-a-high-multiplex-immunoassay-technology-with-qpcr-or-ngs-readout-v1.0.pdf
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Olink technology

10

~53,000 
samples

ACAN;Aggrecan 
core protein

ABHD14B;Protein 
ABHD14B

AARSD1;Alanyl-tRNA 
editing protein Aarsd1

ACTN4;Alpha-
actin-4

sample 1 7.6 4.3 7.2 2.3

sample 2 6.9 6.7 6.8 1.7

sample 3 3.2 9.2 3.0 0.2

White paper about Olink technology 

https://www.olink.com/content/uploads/2021/09/olink-white-paper-pea-a-high-multiplex-immunoassay-technology-with-qpcr-or-ngs-readout-v1.0.pdf
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Olink technology

11

Protein panels (~1,500 proteins):
● Inflammation
● Oncology
● Cardiometabolic
● Neurology

ACAN;Aggrecan 
core protein

ABHD14B;Protein 
ABHD14B

AARSD1;Alanyl-tRNA 
editing protein Aarsd1

ACTN4;Alpha-
actin-4

sample 1 7.6 4.3 7.2 2.3

sample 2 6.9 6.7 6.8 1.7

sample 3 3.2 9.2 3.0 0.2

White paper about Olink technology 

https://www.olink.com/content/uploads/2021/09/olink-white-paper-pea-a-high-multiplex-immunoassay-technology-with-qpcr-or-ngs-readout-v1.0.pdf
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Olink technology

12

Normalized protein expression (NPX)

ACAN;Aggrecan 
core protein

ABHD14B;Protein 
ABHD14B

AARSD1;Alanyl-tRNA 
editing protein Aarsd1

ACTN4;Alpha-
actin-4

sample 1 7.6 4.3 7.2 2.3

sample 2 6.9 6.7 6.8 1.7

sample 3 3.2 9.2 3.0 0.2

UKB-PPP preprint

https://www.biorxiv.org/content/10.1101/2022.06.17.496443v1.full.pdf
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2. How to access proteomics data on UKB RAP

13
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Adding proteomics data to your project

14

Note: Users will need to their UKB application be in Tier 2 or above in order to access this proteomics 
data

► Refresh data on existing project
► Create a new project and dispense proteomics data to this (*if refresh takes a while)
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Collect data

15

1. Phenotype data
2. Protein expression data
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Get phenotype data from Cohort Browser

16

cohort_dataset = “project-XXX:record-XXX”

AD phenotype example
Ischemic disease example

https://dnanexus.gitbook.io/uk-biobank-rap/science-corner/gwas-ex
https://github.com/dnanexus/UKB_RAP/blob/main/end_to_end_gwas_phewas/gwas-phenotype-samples-qc.ipynb
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Get protein expression data from Cohort Browser

17

Table Exporter App dx extract_dataset

$ dx extract_dataset <dataset> --fields 
“entity1.field1, entity1.field2, 
entity2.field4”
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Get protein expression data using Table Exporter app

18
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Get protein expression data using Table Exporter app

19

Phenotype dataset
e.g. *.dataset 
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Get protein expression data using Table Exporter app

20

List of field names
e.g. eid, aarsd1,...

List of field names

https://github.com/dnanexus/UKB_RAP/blob/main/proteomics/field_names.txt
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Get protein expression data using Table Exporter app

21

entity table
e.g. olink_instance_#
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Get protein expression data using dx extract_dataset

22

cmd = ['dx', 
    'extract_dataset',
    cohort_dataset,
    '--fields',
    'olink_instance_0.eid, olink_instance_0.aarsd1,...',
    '--delimiter',
    ',',
    '--output',
    'filename.csv',
]
subprocess.check_call(cmd)
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Get protein expression data using dx extract_dataset

23

cmd = ['dx', 
    'extract_dataset',
    cohort_dataset,
    '--fields',
    'olink_instance_0.eid, olink_instance_0.aarsd1,...',
    '--delimiter',
    ',',
    '--output',
    'filename.csv',
]
subprocess.check_call(cmd)

Specify phenotype dataset identifier 
cohort_dataset = “project-XXX:record-XXX”
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Get protein expression data using dx extract_dataset

24

cmd = ['dx', 
    'extract_dataset',
    cohort_dataset,
    '--fields',
    'olink_instance_0.eid, olink_instance_0.aarsd1,...',
    '--delimiter',
    ',',
    '--output',
    'filename.csv',
]
subprocess.check_call(cmd)

List of field names to extract
entity_table.field_name
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Get list of field names for all proteins

25

cmd = ["dx", "extract_dataset", dataset, "-ddd", "--delimiter", ","]
subprocess.check_call(cmd)

data_dict_df = pd.read_csv(“*data_dictionary.csv”)

coding_dictionary

data_dictionary

entity_dictionary
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Get list of field names for all proteins
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field_names = list(data_dict_df.loc[data_dict_df["entity"] == "olink_instance_0", "name"].values)
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Get list of field names for all proteins

27

field_names_str = [f"olink_instance_0.{f}" for f in field_names]

field_names_query = ",".join(field_names_str)

Output

'olink_instance_0.eid,olink_instance_0.aarsd1,olink_instance_0.abhd14b,olink_instance_0.abl1,...
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Get protein expression data using dx extract_dataset
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cmd = ['dx', 
    'extract_dataset',
    cohort_dataset,
    '--fields',
    'olink_instance_0.eid, olink_instance_0.aarsd1,...',
    '--delimiter',
    ',',
    '--output',
    'filename.csv',
]
subprocess.check_call(cmd)

Write result to filename.csv

Notebook to extract proteomics data 

https://github.com/dnanexus/UKB_RAP/blob/main/proteomics/0_extract_phenotype_protein_data.ipynb
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Sample protein expression data

29

ACAN ABHD14B AARSD1 ACTN4

sample 1 7.6 4.3 7.2 2.3

sample 2 6.9 6.7 6.8 1.7

sample 3 3.2 9.2 3.0

~53,000
samples

~1,500 proteins

npx values
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Three protein expression datasets

30

Protein dataset No. samples Description Entity Table

1 ~53,000 Randomly selected from 500K UKB participants, 
pre-selected

olink_instance_0

2 ~1,000 COVID-19 imaging first visit olink_instance_2

3 ~1,000 COVID-19 imaging second visit olink_instance_3
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Three protein expression datasets

31

Protein dataset No. samples Description Entity Table

1 ~53,000 Randomly selected from 500K UKB participants, 
pre-selected

olink_instance_0

2 ~1,000 COVID-19 imaging first visit olink_instance_2

3 ~1,000 COVID-19 imaging second visit olink_instance_3
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Three protein expression datasets

32

Protein dataset No. samples Description Entity Table

1 ~53,000 Randomly selected from 500K UKB participants, 
pre-selected

olink_instance_0

2 ~1,000 COVID-19 imaging first visit olink_instance_2

3 ~1,000 COVID-19 imaging second visit olink_instance_3
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Metadata available in Bulk folder

33
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Metadata available in Bulk folder

34

Limit of detection

PDF of QC steps performed
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3. How to access analysis code on UKB-RAP

35
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Code is available on github!

36

https://github.com/dnanexus/UKB_RAP/tree/main/proteomics

https://github.com/dnanexus/UKB_RAP/tree/main/proteomics
https://github.com/dnanexus/UKB_RAP/tree/main/proteomics
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Add the analysis scripts to the UKB-RAP

37

Steps to perform on your local machine:
1. Clone the repository: 
2. Navigate into the cloned repository: 
3. Login to UKB-RAP: 
4. Upload analysis scripts to the platform: 

$git clone https://github.com/dnanexus/UKB_RAP.git
$cd UKB_RAP
$dx login
$dx upload -r <proteomics> —destination <path on the UKB-RAP>

https://github.com/dnanexus/UKB_RAP.git
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Add the analysis scripts to the UKB-RAP

38

Steps to perform on your local machine:
1. Clone the repository: 
2. Navigate into the cloned repository: 
3. Login to UKB-RAP: 
4. Upload analysis scripts to the platform: 

$git clone https://github.com/dnanexus/UKB_RAP.git

Clone repository to local machine

https://github.com/dnanexus/UKB_RAP.git
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Add the analysis scripts to the UKB-RAP
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Steps to perform on your local machine:
1. Clone the repository: 
2. Navigate into the cloned repository: 
3. Login to UKB-RAP: 
4. Upload analysis scripts to the platform: 

$git clone https://github.com/dnanexus/UKB_RAP.git
$cd UKB_RAP

https://github.com/dnanexus/UKB_RAP.git


© 2021 DNAnexus, Inc.  All Rights Reserved.  Proprietary and Confidential. 

Add the analysis scripts to the UKB-RAP
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Steps to perform on your local machine:
1. Clone the repository: 
2. Navigate into the cloned repository: 
3. Login to UKB-RAP: 
4. Upload analysis scripts to the platform: 

$git clone https://github.com/dnanexus/UKB_RAP.git
$cd UKB_RAP
$dx login
$dx upload -r <proteomics> —destination <path on the UKB-RAP>

https://github.com/dnanexus/UKB_RAP.git
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4. Example: Differential expression analysis

41
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Differential expression analysis used to study mechanisms of disease
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Differential 
expression analysis

(magnitude of change)

(s
ig

n
if

ic
an

ce
)

vs

protein A protein B protein A protein B
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Approach

43

Protein 
expression data

QC’d protein 
expression data

Differentially expressed 
proteins

Phenotype data

QC

Limma

QC’d 
phenotype data
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Approach

44

Protein 
expression data

QC’d protein 
expression data

Differentially expressed 
proteins

Phenotype data

QC

Limma

QC’d 
phenotype data

NOTE: We are using public proteomic data, not UKB data, 
for demonstration purposes 



© 2021 DNAnexus, Inc.  All Rights Reserved.  Proprietary and Confidential. 

Collect input data

45

Protein 
expression data

QC’d protein 
expression data

Differentially expressed 
proteins

Phenotype data

QC

Limma

QC’d 
phenotype data

Input data from Kivisakk et al

https://academic.oup.com/braincomms/article/4/4/fcac155/6608340?login=false
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QC input data

46

Protein 
expression data

QC’d protein 
expression data

Differentially expressed 
proteins

Phenotype data

QC

Limma

QC’d 
phenotype data

● Removing missing, outlier data
● Normalize/scale data
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Get QC’d input data

47

Protein 
expression data

QC’d protein 
expression data

Differentially expressed 
proteins

Phenotype data

QC

Limma

QC’d 
phenotype data
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Perform differential expression analysis using Limma
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protein X 
expression in 
stable group

protein X 
expression in 
decline group

Protein 
expression data

QC’d protein 
expression data

Differentially expressed 
proteins

Phenotype data

QC

Limma

QC’d 
phenotype data
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Found differentially expressed proteins

49

Protein 
expression data

QC’d protein 
expression data

Differentially expressed 
proteins

Phenotype data

QC

Limma

QC’d 
phenotype data

inflammation, 
extracellular matrix,
neurodegeneration,
vascular processes
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Run analysis using JupyterLab

50

JupyterLab
Python

JupyterLab webinar

Protein 
expression data

QC’d protein 
expression data

Differentially expressed 
proteins

Phenotype data

QC

Limma

QC’d 
phenotype data

https://www.youtube.com/watch?v=YIPdhf3qbQA
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Run analysis using JupyterLab
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Protein 
expression data

QC’d protein 
expression data

Differentially expressed 
proteins

Phenotype data

QC

Limma

QC’d 
phenotype data
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Resources

52

Link Configuration Runtime & cost

Code to explore input data https://github.com/dnanexus/UKB_RAP/blo
b/main/proteomics/protein_DE_analysis/1_
preprocess_explore_data.ipynb

Kernel: ML
Priority: normal
Recommended instance: 
mem1_ssd1_v2_x2

Runtime: ~ 1min
Cost: ~£ 0.082

Code to perform 
differential expression

https://github.com/dnanexus/UKB_RAP/blo
b/main/proteomics/protein_DE_analysis/2_
differential_expression_analysis.ipynb

Kernel: PYTHON_R
Priority: normal
Recommended instance: 
mem1_ssd1_v2_x2

Runtime: ~ 5 min
Cost: ~£0.015

Input data publication https://academic.oup.com/braincomms/arti
cle/4/4/fcac155/6608340?login=false#36
6642284

https://github.com/dnanexus/UKB_RAP/blob/main/proteomics/protein_DE_analysis/1_preprocess_explore_data.ipynb
https://github.com/dnanexus/UKB_RAP/blob/main/proteomics/protein_DE_analysis/1_preprocess_explore_data.ipynb
https://github.com/dnanexus/UKB_RAP/blob/main/proteomics/protein_DE_analysis/1_preprocess_explore_data.ipynb
https://github.com/dnanexus/UKB_RAP/blob/main/proteomics/protein_DE_analysis/2_differential_expression_analysis.ipynb
https://github.com/dnanexus/UKB_RAP/blob/main/proteomics/protein_DE_analysis/2_differential_expression_analysis.ipynb
https://github.com/dnanexus/UKB_RAP/blob/main/proteomics/protein_DE_analysis/2_differential_expression_analysis.ipynb
https://academic.oup.com/braincomms/article/4/4/fcac155/6608340?login=false
https://academic.oup.com/braincomms/article/4/4/fcac155/6608340?login=false
https://academic.oup.com/braincomms/article/4/4/fcac155/6608340?login=false
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5 minute break
Course evaluation

53
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5. Example: pQTL analysis

54
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pQTL identify SNPs that influence changes in protein 
expression

55

10010021001000100211110002
00010011020010200101010201
01020201010001010101001020
10010021001000100111110002
00010011020010200101010201

SNP array

7.6  4.3  …  7.1
6.9  6.7  …  6.5
3.2  9.2  …  9.2
2.9  9.9  …  3.4
8.9  4.6  …  5.3

protein 
expression

pQTL
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GWAS identify SNPs that influence trait

56

10010021001000100211110002
00010011020010200101010201
01020201010001010101001020
10010021001000100111110002
00010011020010200101010201

1
1
1
0
0

SNP array disease

Input genotype Phenotype Result

SNPs that 
influence disease

GWAS
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GWAS identify SNPs that influence trait

57

10010021001000100211110002
00010011020010200101010201
01020201010001010101001020
10010021001000100111110002
00010011020010200101010201

1
1
1
0
0

SNP array disease

GWAS SNPs that 
influence disease

Input genotype Phenotype Result

10010021001000100211110002
00010011020010200101010201
01020201010001010101001020
10010021001000100111110002
00010011020010200101010201

SNP array

7.6  4.3  …  7.1
6.9  6.7  …  6.5
3.2  9.2  …  9.2
2.9  9.9  …  3.4
8.9  4.6  …  5.3

protein 
expression

pQTL
SNPs that 

influence protein 
expression
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GWAS identify SNPs that influence trait

58

10010021001000100211110002
00010011020010200101010201
01020201010001010101001020
10010021001000100111110002
00010011020010200101010201

1
1
1
0
0

SNP array disease

GWAS SNPs that 
influence disease

Input genotype Phenotype Result

10010021001000100211110002
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00010011020010200101010201

SNP array

7.6  4.3  …  7.1
6.9  6.7  …  6.5
3.2  9.2  …  9.2
2.9  9.9  …  3.4
8.9  4.6  …  5.3

protein 
expression

pQTL
SNPs that 

influence protein 
expression
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About REGENIE

59

REGENIE paper
End-to-end Target Discovery webinar

First step - calculate Polygenic Risk Score (PRS) 
for background association correction

Phenotype Array data
PRS

(for each chromosome)

https://www.nature.com/articles/s41588-021-00870-7
https://www.youtube.com/watch?v=jN25SIGZFDE
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About REGENIE

60

First step - calculate Polygenic Risk Score (PRS) 
for background association correction

Second step - test variant-phenotype  association

Phenotype Array data
PRS

(for each chromosome)

Phenotype
Imputed 

data
PRS

(use as covariate)
Variant effect

REGENIE paper
End-to-end Target Discovery webinar

https://www.nature.com/articles/s41588-021-00870-7
https://www.youtube.com/watch?v=jN25SIGZFDE
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Approach

61

Array SNP 
data

Imputed 
SNP data

Protein 
expression

QC’d array 
SNP data

QC’d imputed 
SNP data

QC’d protein 
expression

Associated SNPs

QC

REGENIE
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Simulate input data

62

Array SNP 
data

Imputed 
SNP data

Protein 
expression

QC’d array 
SNP data

QC’d imputed 
SNP data

QC’d protein 
expression

Associated SNPs

QC

REGENIE

NOTE: We are using public proteomic data, not UKB data, 
for demonstration purposes 
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Matched genotype and protein expression data

63

Array SNP 
data

Imputed 
SNP data

Protein 
expression

QC’d array 
SNP data

QC’d imputed 
SNP data

QC’d protein 
expression

Associated SNPs

QC

REGENIE

Notebook to simulate data

UKB array 
SNP data

UKB imputed 
SNP data

https://github.com/dnanexus/UKB_RAP/blob/main/proteomics/protein_pQTL/1_simulate_input_data.ipynb
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QC input data

64

Array SNP 
data

Imputed 
SNP data

Protein 
expression

QC’d array 
SNP data

QC’d imputed 
SNP data

QC’d protein 
expression

Associated SNPs

QC

REGENIE

UKB array 
SNP data

UKB imputed 
SNP data

● Filter samples to remove possible 
confounders

● Removing missing or low quality 
variants and proteins
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QC input data
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Array SNP 
data

Imputed 
SNP data

Protein 
expression

QC’d array 
SNP data

QC’d imputed 
SNP data

QC’d protein 
expression

Associated SNPs

QC

REGENIE

UKB array 
SNP data

UKB imputed 
SNP data

● Sample QC steps
● Array variant QC steps
● Imputed variant QC steps

https://github.com/dnanexus/UKB_RAP/blob/main/end_to_end_gwas_phewas/gwas-phenotype-samples-qc.ipynb
https://github.com/dnanexus/UKB_RAP/blob/main/end_to_end_gwas_phewas/run_array_qc.sh
https://github.com/dnanexus/UKB_RAP/tree/main/end_to_end_gwas_phewas/bgens_qc
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Get QC’d input data
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expression
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QC
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UKB array 
SNP data

UKB imputed 
SNP data

● 100,100 samples
● ~500,000 variants
● 200 proteins
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Run GWAS
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REGENIE GWAS analysis settings

Step 1
► Phenotype File: <.phe file containing protein expression>
► QC’D genotype Files (SNP array): <.[bed, bim, fam] QC’d genotype files 

after liftover>
► Variant IDs to extract: <.snplist file containing list of QC’d array 

SNPs>

Step 2
► Phenotype File: <.phe file containing protein expression>
► Sample ID File: <.phe file containing protein expression>
► BGEN, BGI, SAMPLE genotype Files (Imputed SNP): 

/Bulk/Imputation/ukb21008_c22_b0_v1.[bgen, bgi, sample]
► Variant IDs to extract: <.snplist file containing list of QC’d imputed 

SNPs>

68
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Found significantly associated SNPs
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Resources
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Link Configuration Runtime & cost

Code to create simulated 
protein expression data

https://github.com/dnanexus/UKB_RAP/b
lob/main/proteomics/protein_pQTL/1_sim
ulate_input_data.ipynb

Kernel: PYTHON_R
Priority: normal
Recommended instance: 
mem1_ssd1_v2_x2

Runtime: ~ 1min
Cost: ~£ 0.0069

QC steps from end-to-end 
webinar

https://github.com/dnanexus/UKB_RAP/t
ree/main/end_to_end_gwas_phewas

Steps to run REGENIE https://github.com/dnanexus/UKB_RAP/b
lob/main/proteomics/protein_pQTL/REA
DME.md

Runtime: ~ 19 hours
Cost: ~£1.04

REGENIE publication https://www.nature.com/articles/s4158
8-021-00870-7

https://github.com/dnanexus/UKB_RAP/blob/main/proteomics/protein_pQTL/1_simulate_input_data.ipynb
https://github.com/dnanexus/UKB_RAP/blob/main/proteomics/protein_pQTL/1_simulate_input_data.ipynb
https://github.com/dnanexus/UKB_RAP/blob/main/proteomics/protein_pQTL/1_simulate_input_data.ipynb
https://github.com/dnanexus/UKB_RAP/tree/main/end_to_end_gwas_phewas
https://github.com/dnanexus/UKB_RAP/tree/main/end_to_end_gwas_phewas
https://github.com/dnanexus/UKB_RAP/blob/main/proteomics/protein_pQTL/README.md
https://github.com/dnanexus/UKB_RAP/blob/main/proteomics/protein_pQTL/README.md
https://github.com/dnanexus/UKB_RAP/blob/main/proteomics/protein_pQTL/README.md
https://www.nature.com/articles/s41588-021-00870-7
https://www.nature.com/articles/s41588-021-00870-7
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Conclusion
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► Researchers can use UKB-RAP to analyze proteomic data

► Proteomic data can be extracted via the Cohort Browser

► Differential expression analysis can be done using custom code in JupyterLab

► pQTL analysis can be done using REGENIE app following end-to-end tutorial 
steps
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Helpful resources
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► Integrative analysis of UKB proteomics data - webinar

► UKB Research analysis platform overview - webinar

► Introduction to JupyterLab notebooks on RAP - webinar

► End to end target discovery with GWAS and PheWAS on the UKB research 

analysis platform - webinar

https://www.youtube.com/watch?v=btOYvmgwZGA
https://www.youtube.com/watch?v=uT_jD1Ey3Fk
https://www.youtube.com/watch?v=YIPdhf3qbQA
https://www.youtube.com/watch?v=jN25SIGZFDE
https://www.youtube.com/watch?v=jN25SIGZFDE
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Upcoming events
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►Webinar: Dementia and Multimorbidity in Late-Life disease: Longitudinal and 
Multimodal Data Science Approaches
►When: Late June TBA
►Registration TBA

► Subscribe

►All webinar recordings

https://share.hsforms.com/1amzIeTAmQca6h8TeD0CCvAcdds5?__hstc=129364883.86fbb1107fc2831e750070004e0dd5ff.1665074788622.1673472647219.1674838244200.12&__hssc=129364883.2.1674838244200&__hsfp=3546869511
https://dnanexus.gitbook.io/uk-biobank-rap/getting-started/research-analysis-platform-training-webinars
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Community

Join the conversation to:
Collaborate and connect with your peers and colleagues and experts from the UK 
Biobank and DNAnexus

On Community, you can:

Search and Discuss: You can browse specific topics, keywords, or questions and 

exchange helpful tips and ideas with your peers and colleagues 

Get Early Access: As a Community member, you get first and early access to all 

DNAnexus webinars, trainings, and roundtable discussions

Stay Informed: You can learn the latest information and news on DNAnexus and 
the Research Analysis Platform

Click Here to Join

OR

74

https://community.dnanexus.com/s/login/?startURL=%2Fs%2F%3Ft%3D1651183071838
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Thank you! Questions?
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