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Figure 1. Schematic of the workflow.  

White blood cells were isolated from 14 human donors and exposed to 0, 0.05, 0.10, 0.25, 0.5, 1, 2, 4, and 6 Gy of 

X-ray radiation at a dose rate of 1 Gy/minute. Twenty-four hours following irradiation, cells were assessed for 

cytotoxicity, as well as transcriptomic and proteomic variations. Transcriptomic and proteomic datasets were 

subjected to benchmark dose modeling and the results of the analyses were used to strengthen the evidence 

evaluation within an AOP to acute myeloid leukemia (https://www.aopwiki.org/aops/432). LC-MS, Liquid 

chromatography–mass spectrometry; BMD, benchmark dose; BMR, benchmark response. 
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Figure 2. Summary of BMD and Pathway Analysis.

(A-B) The histogram displays the distribution of BMDL values and the associated number of (A) genes and (B) proteins.

(C) Tabular summary of median BMDL, BMD, and BMDU values for transcriptomic and proteomic responses. (D-E)

Distribution of the number of significantly perturbed pathways across median pathway BMDL values for (D) genes and

(E) proteins. (F) Tabular summary of median BMDL, BMD, and BMDU values for gene- and protein-based pathway

analysis. BMD, benchmark dose; BMDL, BMD lower confidence limit, BMDU, BMD upper confidence limit.
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Figure 3. AOP integration.

A schematic summary of key functional categories derived from pathway analysis of transcriptomic and proteomic

datasets with the lowest median pathway BMDL value for each category identified. The functional categories are

aligned with KEs in AOP 432 (https://www.aopwiki.org/aops/432). Certain categories are identified as potential co-

modulating events or additional KEs (light green) that are not represented in AOP 432. MIE, molecular initiating event;

KE, key event; AO, adverse outcome; BMDL, benchmark dose lower confidence limit.



KEs: Production of ROS, Increase DNA Damage, Inadequate DNA Repair

Oxidative / Cellular Stress

Transcriptomic BMDL: 0.47

Proteomic BMDL: 0.29

DNA Damage / Repair

Transcriptomic BMDL: 0.37 Gy

Metabolism

Proteomic BMDL: 0.32 Gy

Molecular

Transcriptomic Proteomic

T
IG

A
R

 
F

C

Dose (Gy)

-2.0

0.0

2.0

4.0

6.0

8.0

0.0 1.0 2.0 3.0 4.0 5.0 6.0

*

*
*

0.0

1.0

2.0

3.0

4.0

5.0

6.0

7.0

0.0 1.0 2.0 3.0 4.0 5.0 6.0

*

*
*

*

0.0

4.0

8.0

12.0

16.0

0.0 1.0 2.0 3.0 4.0 5.0 6.0

*

*
*

* *

0.0

10.0

20.0

30.0

40.0

50.0

60.0

0.0 1.0 2.0 3.0 4.0 5.0 6.0

*

*

*
*

*

0.0

0.5

1.0

1.5

2.0

2.5

3.0

0.0 1.0 2.0 3.0 4.0 5.0 6.0

**

0.0

0.5

1.0

1.5

2.0

2.5

0.0 1.0 2.0 3.0 4.0 5.0 6.0

**
**

0.0

0.4

0.8

1.2

1.6

0.0 1.0 2.0 3.0 4.0 5.0 6.0

*

0.0

1.0

2.0

3.0

4.0

0.0 1.0 2.0 3.0 4.0 5.0 6.0

*
*

* *

0.0

0.4

0.8

1.2

1.6

0.0 1.0 2.0 3.0 4.0 5.0 6.0

* *

0.0

0.4

0.8

1.2

1.6

2.0

0.0 1.0 2.0 3.0 4.0 5.0 6.0

*

0.0

0.4

0.8

1.2

1.6

0.0 1.0 2.0 3.0 4.0 5.0 6.0

*

0.0

0.4

0.8

1.2

1.6

0.0 1.0 2.0 3.0 4.0 5.0 6.0

**

-2.0

-1.6

-1.2

-0.8

-0.4

0.0

0.0 1.0 2.0 3.0 4.0 5.0 6.0

* **
***

**

-1.6

-1.2

-0.8

-0.4

0.0

0.0 1.0 2.0 3.0 4.0 5.0 6.0

*
* *

0.0

0.4

0.8

1.2

1.6

0.0 1.0 2.0 3.0 4.0 5.0 6.0

*

H
2

A
X

  
F

C
M

D
M

2
 
F

C
C

D
K

N
1

A
 

F
C

Dose (Gy)

N
C

F
1
 

F
C

N
C

F
2
 

F
C

Dose (Gy)Dose (Gy)

0.0

0.5

1.0

1.5

2.0

2.5

3.0

3.5

0.0 1.0 2.0 3.0 4.0 5.0 6.0

* *

*

T
R

P
M

2
 
F

C

G
A

D
D

4
5
A

 
F

C

Dose (Gy)

Dose (Gy)

N
C

F
1
 

F
C

M
P

O
 
F

C

Dose (Gy)

Dose (Gy) Dose (Gy)

C
Y

B
B

 
F

C
C

A
T

 
F

C

C
O

X
5

B
 
F

C
T

P
I1

 
F

C
L

D
H

B
 

F
C

U
Q

C
R

1
0

 
F

C

Dose (Gy)

Dose (Gy) Dose (Gy)

Dose (Gy) Dose (Gy) Dose (Gy)

Dose (Gy)

Figure 4. Macromolecular effects of X-irradiation in WBCs.

White blood cells were subjected to a range of X-ray doses (0.05 to 6 Gy at a dose rate of 1 Gy/minute) and processed for transcriptomic and proteomic

analysis. Gene expression of CDKN1A, H2AX, GADD45A, MDM2, NCF1, NCF2, TRPM2, TIGAR and protein levels of NCF1, MPO, CYBB, CAT,

UQCR10, COX5B, TPI1 and LDHB are plotted as fold change in relation to non-exposed controls (error bars: SE, n=14; *Wald test, Sidak adjusted p ≤

0.05). KE, key event; BMDL, benchmark dose lower confidence limit.
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Supplementary Figure 1. Distribution of white blood cells.

Peripheral blood samples were collected from a cohort of healthy volunteers (8 males and 5

females; aged 22-49 years) through peripheral venipuncture. White blood cells were isolated and

the distribution of neutrophils, lymphocytes, monocytes, eosinophils, and basophils is depicted in

(A) whole blood samples and (B) isolated white blood cells.
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Supplementary Figure 2. Assessment of cell viability.

(A-B) Quantification of relative cellular ATP and (B) the number of viable white blood cells measured by Trypan blue exclusion

assay following exposure to a range of X-ray doses (0.05, 0.10, 0.25, 0.5, 1, 2, 4, 6 Gy; dose rate 1 Gy/minute) (*Wald test, Sidak

adjusted p ≤ 0.05). (C) The number of viable cells per milliliter is plotted across the same dose range.


	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6

