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Abstract

This describes generating Antiviral & Cytotoxicity Curves
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I Analyzing the Cytotoxicity Plates

1 After you scan the plates and export the data to excel you will have an output that looks

like this:
If you used the MTS kit you will only have one

If you used the Roche MTT kit you will have two readings

1 | 2 [ 3 [ 4 [ 5 [ 6 [ 7 T 8
A 0.555 0.233 0.295 0.275 0.373 0.337 0.349 0.668
B 069% | 0716
& 0.618
D 0.594
E 0.552
E 0.661
G 0.568
H 0.548 0.547 0.506 0.537 0.588 0612
MTS plate data

As a reminder, this is the typical layout of the plates:

DMSO drug 1 drug 2

drug 3

i

DMSO

0.181 |40
0.176 |40
0175 |40
0175 |40
0.169 |40
0.169 |40
0.189 |40
0.188 |40

uninfected

11

12

I|®|nimoom|>

[minimum]

Typical plate layout.

1.1  If you used the MTT kit you will first subtract the values from the two read outs:

2 First, take calculate the average value and standard deviation of columns 1and 11. These

are the DMSO controls.

Nirmatrelvir

8

1 2 3 | a4 5 6 | 7
A 0.555 0.233 0.295 0.275 0.373 0.337 0.349
B 0696 | 0716
C 0618
D 0.594
E 0.552
F 0.661
G 0.568
H 0.548 0.547 0.506 0.537 0588 | 0612

DMSO controls columns 1 and 11 highlighted.
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0.181 400
0.176 |40
0.175 |40
0175 |40
0.169 |40
0.169 |40
0.189  |4%0
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3 Next, you will take the average of the three replicates for each dilution of the

compounds.
Nirmatrelvir
1
A 0.555
B 0.696
[ 0.618
D 0.594
E 0.552
F 0.661
G 0.568
H 0.548

The triplicates of the first dilution of drug 1 on this plate.

Nirmatrelvir

1 2 [ 3 T 4 [ 5 T 6 [ 7 T 8 9 10 i 12
A 0.555 0.233 0.295 0.275 0.373 0.337 0.349 0.668 0.181 |40
B 0.696 0.716 0.176  |as0
C 0.618 0.175 |40
D 0.594 0175 |aso
E 0.552 0.169 _|aso
F 10.661 0.169  |4%0
G 0.568 0.189  |4%0
H 0548 | 0.547 0.506 0.537 0.588 0.612 0.188 |40

The triplicates of the second dilution of drug 1 on this plate.

4 Next, you will divide the averages and standard deviations of each dilution by those of
the DMSO controls and turn it into a percentage.

For simplicity in excel you can combine steps 3 and 4 into one formula:
=(average(A2-A4) [ average(columns 1 & 11)) *100
=(standard deviation(A2-A4) / standard deviation(columns 1 & 11)) *100

Nirmatrelvir
% Viability STDV % Viability STDV % Viability STDV
32.92332923 3.892233 43.4194342 225465 92.33292333 9.500866
107.1750718 16.82976 115.949159 4.895902 116.1131611 12.2069
134.8093481 12.17402 146.617466 8.453147 140.7544075 2.325125
129.3562936 13.18831 127470275 18.05411 135.2193522 15.43768
130.0943009 18.18353 129.766298 15.00615 130.504305 18.82401
122.8782288 22812 128.208282 13.12276 137.4743747 8.105336
113.7351374 10.55114 130.99631 13.96105 132.4723247 23.87523
65.19065191 2.629466 87.7408774 24.1901 105.0840508 2.152814

Output

5 Plug these values into a Prism file for the cell viability section.
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Analyzing the Antiviral Plates

6 After staining and reading the plates you will export the data to an excel sheet. The data
set that we want to further analyze is the ratio of infected to uninfected cells.

It should look like this:

Ratio

Nirmatrelvir
1 2 3 4 5 6 7 8 9 10 11 12
A 27.348 16.832 10.061 9.948 0 0 .373 0.04¢ .046 0 28.184 114 |Ratio
B 25.363 20.556 19.046 19.952 0.033 0.065 | 0.033 0.034 .034 0.037 23.85 .324 _ |Ratio
c 23.687 22.245 20.886 22.905 0.962 1.504 272 0.14 .556 0.181 24.86 012 |Ratio
D 23.89! 24.304 20.248 20.901 6.333 7643 | 6764 | 588 | 6.747 6.262 20.80! .055 _ |Ratio
E 23.73 20.599 9.774 21.158 8.231 11.062 10.623 15.185 .851 19.551 23.51 223 |Ratio
F 23.09¢ 21.445 8.617 20479 16.434 14.685 12.341 19.727 22.286 24.459 23.204 .057 _|Ratio
G 23.465 21.581 1.286 20.656 18.724 18.42 19.28 21.85 23.441 25.691 26.135 | 0.061 |Ratio
H 25.656 29.104 26.986 25.916 23.664 23.031 26.392 25.26 26.302 33.191 28.142 .077 __|Ratio

Antiviral plate data output. Ratio of infected to uninfected cells.

7 Again, take the average of the infected DMSO controls. Columns 1and 11.

Nirmatrelvir
2 3 4 & 6 7 8 9 10 11 12
A 27.348 16.832 0.06 9.948 0 0 0.37. 0.04 0.046 0 28.184 0.114 _ |Ratio
B 25.363 20.556 9.04 9.952 0.0: 0.065 0.03: 0.034 0.034 0.037 &} 0.324  |Ratio
(9] .687 22.24! 0.8 2.905 0.962 1.504 1.272 0.14 0.556 0.181 4., 1.012 Ratio
D .895 4.304 20.24 0.901 6.. 7.643 6.764 5.8 6.74 6.262 0.80! 0.055 _|Ratio
E 732 0.59 .774 1.158 8. 11.062 10.623 15.185 7.851 9.551 3.51 0.223 _ |Ratio
E .098 1.44! .617 0.47! 16.434 14.685 12.341 19.727 22.286 4.459 3.204 0.057 _|Ratio
¢ 465 1.58' .286 20.65€ 18.724 18.42 19.28 21.85 23.441 5.691 26.135 0.061 Ratio
H .656 29.104 26.986 25.91 23.664 23.031 26.392 25.26 26.302 3.191 28.142 0.077 Ratio
infected DMSO controls highlighted.
8 Next, take the average of the uninfected control (column 12)
Nirmatrelvir
1 2 & 4 2 6 iz 8 9 10 11 12
A 27.348 16.832 0.0 9.948 0 0 0.37. 0.04 0.046 0 28.184 0.114 _ |Ratio
B 25.363 20.556 9.04 9.95: 0.033 0.06! 0.03: 0.034 0.034 0.037 3. 0.324  |Ratio
C .687 22.245 0.8 2.90! 0.962 1.504 1.27: 0.14 0.556 0.181 4. 1.012  |Ratio
D .895 4.304 0.24 0.90 6.333 7.64. 6.764 5.88 6.747 6.262 0.80! 0.055 |Ratio
E .732 0.599 9.774 1.15¢ 8.231 11.062 10.623 15.185 7.851 19.551 .515 0.223 _ |Ratio
E .098 1.445 8.617 0.47' 16.434 14.685 12.341 19.727 22.286 24.459 .204 0.057 _ |Ratio
G .465 1.581 21.286 0.65¢ 18.724 18.42 19.28 21.85 23.441 25.691 .135 0.061 Ratio
H 25.656 29.104 26.986 25.91 23.664 23.031 26.392 25.26 26.302 33.191 28.142 0.077  |Ratio

uninfected control highlighted

9 then, calculate the following using excel.
[((value of experimental well) - (average uninfected)) / (average infected DMSO controls)
1¥100

So, from the above example data it will be:
[(2A- value from step 8) / (value from step 7)] *100
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[(16.832-0.240375)/(24.684063)] = 67.21594

The data will look like this:

67.215941
82.302599
89.145071
97.486485
82.476801
85.904113
86.455076
116.93223

39.785287
76.185292
83.639494

81.05483
79.134563
74.447328
85.259973

108.3518

39.327501
79.855676
91.818861
83.700262

84.74142
81.990657
82.707719
104.01702

-0.973806
-0.840117

2.923445
24.682424
32.371596
65.603565
74.880806
94.893719

-0.973806
-0.710479
5.1191938
20.989492
43.840535
58.518021
73.649242
92.329312

Nirmatrelvir

0.53729 -0.791503

-0.840117 -0.836066
41793161 -0.394485
26.42849 22.851283
42.062059 60.54362
49.022016 78.944157
77.133272 87.544848
105.94538 101.35943

Analysis of data from this example experiment.

10 From the output of step 9, calculate the average and standard deviation between the

triplicates

67.215941
82.302599
89.145071
97.486485
82.476801
85.904113
86.455076
116.93223

39.785287
76.185292
83.639494

81.05483
79.134563
74447328
85.259973

108.3518

39.327501 -0.973806 -0.973806
79.855676 -0.840117 -0.710479 -0.840117 -0.836066
91.818861 2.923445 5.1191938 4.1793161 -0.394485
83.700262 24.682424 29.989492 26.42849 22.851283
8474142 32.371596 43.840535 42.062059 60.54362 30.832141 78.231146
81.990657 65.603565 58.518021 49.022016 78.944157 89.31117 98.114421
82707719 74.880806 73.649242 77.133272 87.544848 93.990302 103.1055
104.01702 94.893719 92.329312 105.94538 101.35943 105.58078 133.48947

Nirmatrelvir

0.53729 -0.791503

Left: Data output from step 9
Right: Average and standard deviation of the triplicates from step 9.

-0.787451 -0.973806
-0.836066 -0.823912
1.2786591  -0.24054

26.35962 24.394789

-0.787451
-0.836066
1.2786591

26.35962
30.832141

89.31117
93.990302
105.58078

-0.973806
-0.823912

-0.24054
24.394789
78.231146
98.114421

103.1055
133.48947

Nirmatrelvir
% Infection STDV % Infection STDV %
48.776243 15.970888 -0.470108 0.872432

Infection STDV
-0.85092 0.1064419

79.447856 3.0789772 -0.796904 0.0748467 -0.832015 0.0070169
88.201142 4.1705829 4.073985 1.1016575 0.2145446 0.9247591
87.413859 8.8228638 27.033469 2.7047629 24.535231 1.7583797
82.117594 2.8206351 39.42473 6.172582 56.535636 23.952335
80.780699 5.8234422 57.714534 8.3199242 88.789916 9.5957562
84.807589 1.9141995 75.221107 1.7667678 94.880215 7.8184012
109.76701 6.5728862 97.722805 7.2354791 113.47656 17.459738

11 Plug these values into a Prism file for the % infection section.

Prism Output

12
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=o= Cell Viability

200+ % Infection

175~

o o111

100

Percent

-3 -2 -1 0 1

[Nirmatrelvir] log10 pM

Antiviral Cytotoxicity
IC50 0.048 uM| CC50 >5uM
1C90 0.101 uM CC10 >5 va

This is what the final Prism output should look like.
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