PCA

Principal components (PC) analysis (PCA) is an exploratory technique that is used to describe the structure of high dimensional data by reducing its
dimensionality. It is a linear transformation that converts n original variables (typically: genes or transcripts) into n new variables, which are called PCs,
they have three important properties:

® PCs are ordered by the amount of variance explained
® PCs are uncorrelated
® PCs explain all variation in the data

PCA is a principal axis rotation of the original variables that preserves the variation in the data. Therefore, the total variance of the original variables is
equal to the total variance of the PCs.

If read quantification (i.e. mapping to a transcript model) was performed by Partek E/M algorithm, PCA can be invoked on a quantification output data node
(Gene counts or Transcript counts) or, after normalization, on a Normalized counts data node. Select a node on the canvas and then PCA in the Explorator
y analysis section of the context sensitive menu.

There are two options for features contribute (Figure 1):

equally: all the features are standardized to mean of 0 and standard deviation of 1 . This option will give all the features equal weight in the analysis, this
is the default option for e.g bulk RNA-seq data.

by variance: the analysis will give more emphasis to the features with higher variances. This is the default option for e.g. single cell RNA-seq data

If the input data node is in linear scale, you can perform log transformation on PCA calculation.
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Figure 1. PCA setup dialog

The PCA task creates a new task node, and to open it and see the result, do one of the following: select the PCA task node, proceed to the context
sensitive menu and go to the Task result; or double-click on the PCA task node. The report containing eigenvalues, PC projections, component loadings,
and mapping error information for the first three PCs.
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When the PCA node is opened in Data viewer, by default, it is the 3D scatterplot, Scree plot with Eigenvalues, and Component loadings table (Figure 2).
Each dot on the 3D scatter plot represents an observation, while the first three PCs are shown on the X-, Y-, and Z-axis respectively, with the information
content of an individual PC is in the parenthesis.

As an exploratory tool, the the PCA scatterplot is applied to view any groupings in the data set and generate hypotheses based on the outcome, or to spot
possible outliers.
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Figure 2. Double-click on the PCA result node to open the Principal components analysis result

To rotate the 3D scatter plot left click & drag. To zoom in or out, use the mouse wheel. Click and drag the legend can move the legend to different
location on the viewer.

Detailed configuration on PCA plot can be found by clicking Help>How-to videos>Data viewer section.

In the Data viewer, when a PCA data node is selected from Get Data under Setup (left panel), the node can be dragged and dropped to the screen (Figure
3), then you will have the option to select a scree plot and tables.
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Figure 3. Drag PCA data node to plot

When choose Scree plot icon Sceepiot| it will plot a 2D viewer, X-axis represents PCs, Y-axis represents eigenvalues (Figure 4)
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Figure 4. Scree plot

When mouse over on a point on the line, it will display detailed information of the PC. The scree plot shows how much variation each PC represents, so it
is often used to determine the number of principal components to keep for downstream analysis (e.g. tSNE, UMAP, graph-base clustering). The "elbow"
point of the graph where the eigenvalues seem to level off should be considered as a cutoff point for downstream analysis.

PCA data node can also be draw as tables, when choose Table icon ( Tavle ), it will display the component loadings matrix in the viewer (Figure 5). The
Content can be modified using the Content configuration option; the table can be paged through here or from the lower right corner.
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Figure 5. Component loadings are the correlation coefficients between the features and PCs.
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In the table, each row is a feature, the column represent PCs, the value is the correlation coefficient. Under Content, there is a PCA projections
option, change to this option to display the projection table (Figure 6). In this table, each row is an observation, each column is a PC, the values are the

PC scores.
B |save PCA projections

3 smeas Cell name PC1 (5.00%) | PC2 (2.97%) | PC3 (1.83%) | PC4 (0.61%) | PC5 (0.38%) | PC6 (0.37%) | PCT (0.27%) | PC8 (0.23%) | PC9 (0.20%)

AAACCTGAGGAGCGTT.1 13.01 52.76 082 5.05 03 1.96 857 177 18

- AAACCTGAGGGCTTCC.1 6.14 37 91 194 0.54 6.91 227 142 1.91 1.71

AAACCTGAGTAGGCCA 1 2099 56.23 098 121 18.92 10.73 112 10.1 89

AAACCTGCACCTATCC A 413 40.96 353 519 0.71 1577 258 258 07

B |Exportimage AAACCTGCAGCTGTGC.1 853 32.69 1019 243 957 0.71 069 0.46 281

25 | Capure vido AAACCTGCATGATCCA 1 842 224 1332 5 147 171 417 074 259

AAACCTGCATGTCCTC. 1 2952 176 2027 135 794 11.08 5.91 488 8.93

£ JTonstbook AAACCTGGTAAACGCG 1 1676 516 752 627 179 765 103 38 985

Setup AAACCTGGTCGAGTTT.1 1758 19.83 11.98 232 135 566 27 167 218

New plot AAACCTGGTCGCGTGT.1 7.04 36.26 1473 2.69 -4.26 -14.84 165 2.64 159

= |eet data AAACCTGGTGAGCGAT.1 388 3478 6.06 234 437 421 827 464 071

Tools AAACCTGGTGCGCTTG.1 31 20.87 6.41 .09 9.99 18.64 359 6.83 1.01

W | Select & Fitter AAACCTGTCAAGCCTA 1 52 39 531 196 0.19 671 6.05 153 531

8 | Glassify AAACCTGTCATGCAAC A1 094 28.67 394 1.18 12.43 18.41 1239 852 532

Configure AAACCTGTCGCCTGAG.1 |  104.68 26.54 023 408 1271 10.8 103 3.04 7.4

= | Gantent < Content % 043 959 1128 428 383 101

2% | Doscripton 279 506 472 881 585 506

Content Sorting 554 355 3.07 1038 1546 221

Table |PCAprojectiond ~ | @  Sortby [None M 5.52 0.58 17.88 6.85 3.13 255

Rows per page| et tone ™ | 1571 1662 212 385 582 558

Page il 6.07 14.63 10.89 446 664 539

- 865 12.26 751 373 -10.01 479

| ranspose 1 4 45 0.72 456 334 7.65 563

Figure 6. PCA project table

Additional Assistance

If you need additional assistance, please visit our support page to submit a help ticket or find phone numbers for regional support.
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