
Supplementary material S1  

From top left to bottom right: PCA Abundance, shows the uncorrected PCA of the rlog normalized counts 

quantified by salmon and imported to a deseq2 object, next to it in the top right panel a bar plot shows 

the Low-Quality probability Plow for each sample. The PCA corrected with batch uses the acPCA package to 

return principal components that were computed with the true batch as a confounding factor. The PCA 

corrected with Plow uses the acPCA package likewise, but Plow as a confounding factor. To the right of either 

corrected PCA we see a corrected PCA on the basis of the data without outliers. For the correction with 

the real batch, we removed outliers that showed up either in the base PCA or in the corrected version. In 

Plow we also removed outliers of base or corrected PCA, but additionally added a threshold for Plow 

depending on the barplot on the top right. The last two panels are the PCA corrected by both batch and 

Plow and the Boxplot of Batch against Plow. 
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GSE61491: Kruskal−Wallis' p−value: 2.33e−01
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GSE82177: Kruskal−Wallis' p−value: 6.08e−01
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GSE117970: Kruskal−Wallis' p−value: 1.11e−03
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GSE153380: Kruskal−Wallis' p−value: 1.29e−01



−50

0

50

−80 −40 0 40

Dim.1 (35.19 %)

D
im

.2
 (

1
9
.5

 %
)

group

Control

cutaneous

batch

1

2

3

4

5

6

DesignBias=0.5, Gamma=0.01, Dunn1=0.01, WbRatio=0.97, DEGs=223

PCA Abundance: GSE162760

SRR13207537SRR13207536SRR13207535SRR13207534SRR13207543SRR13207542SRR13207484SRR13207485SRR13207546SRR13207520SRR13207521SRR13207547SRR13207515SRR13207532SRR13207514SRR13207519SRR13207533SRR13207523SRR13207544SRR13207518SRR13207551SRR13207522SRR13207513SRR13207510SRR13207512SRR13207511SRR13207529SRR13207545SRR13207528SRR13207530SRR13207608SRR13207550SRR13207609SRR13207576SRR13207531SRR13207516SRR13207606SRR13207517SRR13207524SRR13207525SRR13207577SRR13207500SRR13207501SRR13207607SRR13207490SRR13207578SRR13207491SRR13207560SRR13207556SRR13207561SRR13207579SRR13207502SRR13207549SRR13207503SRR13207548SRR13207557SRR13207489SRR13207527SRR13207488SRR13207526SRR13207588SRR13207589SRR13207594SRR13207571SRR13207570SRR13207595SRR13207487SRR13207584SRR13207486SRR13207585SRR13207586SRR13207482SRR13207483SRR13207597SRR13207505SRR13207596SRR13207583SRR13207504SRR13207569SRR13207582SRR13207568SRR13207587SRR13207590SRR13207591SRR13207580SRR13207581SRR13207563SRR13207562SRR13207558SRR13207559SRR13207507SRR13207506SRR13207497SRR13207496SRR13207574SRR13207575SRR13207499SRR13207567SRR13207566SRR13207605SRR13207604SRR13207572SRR13207573SRR13207553SRR13207552SRR13207602SRR13207603SRR13207498SRR13207492SRR13207493SRR13207601SRR13207600SRR13207494SRR13207495SRR13207508SRR13207592SRR13207509SRR13207540SRR13207593SRR13207541SRR13207554SRR13207555SRR13207598SRR13207538SRR13207599SRR13207539SRR13207564SRR13207565

0.00 0.25 0.50 0.75

Low−Quality Probability

S
a
m

p
le

s

group

Control

cutaneous

Correlation coefficient of P_low vs Group: 0.4964

Low Quality Probabilities in GSE162760

−20

−10

0

10

20

30

−30 −20 −10 0 10 20

Dim.1 (26.31 %)

D
im

.2
 (

2
4
.1

4
 %

)

group

Control

cutaneous

batch

1

2

3

4

5

6

DesignBias=0.5, Gamma=0.02, Dunn1=0, WbRatio=0.94

PCA corrected Batch: GSE162760

−20

−10

0

10

20

30

−30 −20 −10 0 10 20

Dim.1 (26.31 %)

D
im

.2
 (

2
4
.1

4
 %

)

group

Control

cutaneous

batch

1

2

3

4

5

6

DesignBias=0.5, Gamma=0.02, Dunn1=0, WbRatio=0.94

PCA corrected Batch and no Outliers: GSE162760

−20

−10

0

10

20

30

−30 −20 −10 0 10 20

Dim.1 (33.08 %)

D
im

.2
 (

2
0
.9

2
 %

)

group

Control

cutaneous

batch

1

2

3

4

5

6

DesignBias=0.5, Gamma=0.01, Dunn1=0.01, WbRatio=0.97

PCA corrected Plow: GSE162760

−20

−10

0

10

20

−40 −20 0 20

Dim.1 (26.27 %)

D
im

.2
 (

2
2
.3

9
 %

)

group

Control

cutaneous

batch

1

2

3

4

5

6

DesignBias=0.5, Gamma=0.05, Dunn1=0, WbRatio=0.92

PCA corrected Plow and no outliers: GSE162760

−40

−20

0

20

−20 0 20

Dim.1 (29.2 %)

D
im

.2
 (

2
1
.8

5
 %

)

group

Control

cutaneous

batch

1

2

3

4

5

6

DesignBias=0.5, Gamma=0.13, Dunn1=0.01, WbRatio=0.84

PCA corrected Batch and Plow and no outliers: GSE162760

0.25

0.50

0.75

1 2 3 4 5 6

batch

L
o
w

−
q
u
a
lit

y
 p

ro
b
a
b
ili

ty

group

Control

cutaneous

batch

1

2

3

4

5

6

GSE162760: Kruskal−Wallis' p−value: 2.76e−12



−50

0

50

−50 0 50

Dim.1 (34.29 %)

D
im

.2
 (

1
9
.1

5
 %

)

batch

1

2

group

control

JAZF1−knockdown

DesignBias=0.46, Gamma=0.09, Dunn1=0.02, WbRatio=0.91, DEGs=3

PCA Abundance: GSE163214

SRR13253986

SRR13253988

SRR13253987

SRR13253985

SRR13253989

SRR13253991

SRR13253993

SRR13253992

SRR13253990

SRR13253994

0.0 0.2 0.4 0.6

Low−Quality Probability

S
a
m

p
le

s

group

control

JAZF1−knockdown

Correlation coefficient of P_low vs Group: 0.4571

Low Quality Probabilities in GSE163214

−10

0

10

20

−10 0 10

Dim.1 (24.38 %)

D
im

.2
 (

1
9
.7

5
 %

)

batch

1

2

group

control

JAZF1−knockdown

DesignBias=0.46, Gamma=0.33, Dunn1=0.21, WbRatio=0.7

PCA corrected Batch: GSE163214

−10

0

10

−10 0 10

Dim.1 (24.82 %)

D
im

.2
 (

1
9
.7

7
 %

)

batch

1

2

group

control

JAZF1−knockdown

DesignBias=0.46, Gamma=0.44, Dunn1=0.33, WbRatio=0.63

PCA corrected Batch and no Outliers: GSE163214

−20

−10

0

10

−10 0 10

Dim.1 (24.13 %)

D
im

.2
 (

2
0
.6

6
 %

)

batch

1

2

group

control

JAZF1−knockdown

DesignBias=0.46, Gamma=0.3, Dunn1=0.14, WbRatio=0.74

PCA corrected Plow: GSE163214

−20

−10

0

10

−10 0 10

Dim.1 (24.57 %)

D
im

.2
 (

2
1
.4

2
 %

)

batch

1

2

group

control

JAZF1−knockdown

DesignBias=0.46, Gamma=0.35, Dunn1=0.23, WbRatio=0.73

PCA corrected Plow and no outliers: GSE163214

−10

0

10

−10 0 10

Dim.1 (24.82 %)

D
im

.2
 (

1
9
.7

7
 %

)

batch

1

2

group

control

JAZF1−knockdown

DesignBias=0.46, Gamma=0.44, Dunn1=0.33, WbRatio=0.63

PCA corrected Batch and Plow and no outliers: GSE163214

0.52

0.56

0.60

0.64

1 2

batch

L
o
w

−
q
u
a
lit

y
 p

ro
b
a
b
ili

ty

batch

1

2

group

control

JAZF1−knockdown

GSE163214: Kruskal−Wallis' p−value: 1.03e−02



−50

0

50

100

−50 0 50

Dim.1 (29.67 %)

D
im

.2
 (

2
3
.6

 %
)

batch

2

3

group

Cd

CTL

Zn

DesignBias=0.52, Gamma=0.95, Dunn1=1.17, WbRatio=0.16, DEGs=1726

PCA Abundance: GSE163857

SRR13306456
SRR13306450
SRR13306460
SRR13306457
SRR13306453
SRR13306465
SRR13306452
SRR13306448
SRR13306464
SRR13306449
SRR13306445
SRR13306454
SRR13306466
SRR13306461
SRR13306462
SRR13306458
SRR13306443
SRR13306455
SRR13306451
SRR13306447
SRR13306459
SRR13306463
SRR13306446
SRR13306444

0.0 0.2 0.4 0.6

Low−Quality Probability

S
a
m

p
le

s

group

Cd

CTL

Zn

Correlation coefficient of P_low vs Group: 0.5222

Low Quality Probabilities in GSE163857

−40

−20

0

20

0 25

Dim.1 (39.22 %)

D
im

.2
 (

2
3
.6

 %
)

batch

2

3

group

Cd

CTL

Zn

DesignBias=0.52, Gamma=0.87, Dunn1=0.58, WbRatio=0.25

PCA corrected Batch: GSE163857

−40

−20

0

20

0 25

Dim.1 (39.22 %)

D
im

.2
 (

2
3
.6

 %
)

batch

2

3

group

Cd

CTL

Zn

DesignBias=0.52, Gamma=0.87, Dunn1=0.58, WbRatio=0.25

PCA corrected Batch and no Outliers: GSE163857

−20

0

20

−50 −25 0 25

Dim.1 (46.09 %)

D
im

.2
 (

1
9
.9

 %
)

batch

2

3

group

Cd

CTL

Zn

DesignBias=0.52, Gamma=0.92, Dunn1=1, WbRatio=0.19

PCA corrected Plow: GSE163857

−20

0

20

−25 0 25

Dim.1 (45.95 %)

D
im

.2
 (

1
8
.4

6
 %

)

batch

2

3

group

Cd

CTL

Zn

DesignBias=0.52, Gamma=0.82, Dunn1=0.44, WbRatio=0.27

PCA corrected Plow and no outliers: GSE163857

−20

0

20

−20 0 20 40

Dim.1 (40.92 %)

D
im

.2
 (

2
2
.5

4
 %

)

batch

2

3

group

Cd

CTL

Zn

DesignBias=0.52, Gamma=0.85, Dunn1=0.36, WbRatio=0.26

PCA corrected Batch and Plow and no outliers: GSE163857

0.45

0.50

0.55

0.60

0.65

0.70

2 3

batch

L
o
w

−
q
u
a
lit

y
 p

ro
b
a
b
ili

ty

batch

2

3

group

Cd

CTL

Zn

GSE163857: Kruskal−Wallis' p−value: 2.09e−02



−50

0

50

0 100 200 300

Dim.1 (33.2 %)

D
im

.2
 (

2
2
.2

9
 %

)

group

2mo

4mo

6mo

batch

1

2

3

DesignBias=0.49, Gamma=0.01, Dunn1=0, WbRatio=0.99, DEGs=1111

PCA Abundance: GSE171343

SRR14131416
SRR14131415
SRR14131441
SRR14131432
SRR14131443
SRR14131428
SRR14131413
SRR14131426
SRR14131448
SRR14131433
SRR14131414
SRR14131431
SRR14131420
SRR14131438
SRR14131447
SRR14131445
SRR14131419
SRR14131427
SRR14131417
SRR14131439
SRR14131442
SRR14131436
SRR14131425
SRR14131421
SRR14131430
SRR14131418
SRR14131440
SRR14131437
SRR14131446
SRR14131429
SRR14131424
SRR14131435
SRR14131423
SRR14131422
SRR14131444
SRR14131434

0.0 0.2 0.4 0.6

Low−Quality Probability

S
a
m

p
le

s

group

2mo

4mo

6mo

Correlation coefficient of P_low vs Group: 0.4875

Low Quality Probabilities in GSE171343

−20

−10

0

10

20

−90 −60 −30 0

Dim.1 (30.8 %)

D
im

.2
 (

2
8
.3

5
 %

)

group

2mo

4mo

6mo

batch

1

2

3

DesignBias=0.49, Gamma=0.25, Dunn1=0.02, WbRatio=0.63

PCA corrected Batch: GSE171343

−20

0

20

40

−20 −10 0 10 20

Dim.1 (37.09 %)

D
im

.2
 (

2
9
.9

1
 %

)

group

2mo

4mo

6mo

batch

1

2

3

DesignBias=0.49, Gamma=0.47, Dunn1=0.05, WbRatio=0.55

PCA corrected Batch and no Outliers: GSE171343

−20

0

20

−100 −75 −50 −25 0

Dim.1 (32.12 %)

D
im

.2
 (

2
5
.4

2
 %

)

group

2mo

4mo

6mo

batch

1

2

3

DesignBias=0.49, Gamma=0.11, Dunn1=0.01, WbRatio=0.8

PCA corrected Plow: GSE171343

−20

−10

0

10

20

−30 −20 −10 0 10 20 30

Dim.1 (40.72 %)

D
im

.2
 (

2
6
.6

3
 %

)

group

2mo

4mo

6mo

batch

1

2

3

DesignBias=0.49, Gamma=0.37, Dunn1=0.03, WbRatio=0.64

PCA corrected Plow and no outliers: GSE171343

−20

−10

0

10

20

30

−40 −20 0 20

Dim.1 (34.02 %)

D
im

.2
 (

2
9
.6

7
 %

)

group

2mo

4mo

6mo

batch

1

2

3

DesignBias=0.49, Gamma=0.4, Dunn1=0.04, WbRatio=0.61

PCA corrected Batch and Plow and no outliers: GSE171343

0.3

0.4

0.5

0.6

1 2 3

batch

L
o
w

−
q
u
a
lit

y
 p

ro
b
a
b
ili

ty

group

2mo

4mo

6mo

batch

1

2

3

GSE171343: Kruskal−Wallis' p−value: 4.82e−02



−40

0

40

−50 0 50 100

Dim.1 (34.92 %)

D
im

.2
 (

1
8
.4

6
 %

)

group

gingivitis

Normal

periodontitis

batch

0

1

DesignBias=0.48, Gamma=0.01, Dunn1=0.02, WbRatio=0.99, DEGs=100

PCA Abundance: GSE173078

SRR14299201
SRR14299197
SRR14299189
SRR14299195
SRR14299203
SRR14299190
SRR14299192
SRR14299204
SRR14299200
SRR14299199
SRR14299205
SRR14299196
SRR14299188
SRR14299194
SRR14299191
SRR14299193
SRR14299198
SRR14299202
SRR14299209
SRR14299207
SRR14299218
SRR14299213
SRR14299223
SRR14299206
SRR14299220
SRR14299212
SRR14299219
SRR14299210
SRR14299222
SRR14299215
SRR14299208
SRR14299214
SRR14299211
SRR14299216
SRR14299217
SRR14299221

0.0 0.2 0.4 0.6 0.8

Low−Quality Probability

S
a
m

p
le

s

group

gingivitis

Normal

periodontitis

Correlation coefficient of P_low vs Group: 0.4788

Low Quality Probabilities in GSE173078

−20

−10

0

10

20

30

−60 −40 −20 0 20

Dim.1 (47.08 %)

D
im

.2
 (

1
6
.9

7
 %

)

group

gingivitis

Normal

periodontitis

batch

0

1

DesignBias=0.48, Gamma=0.05, Dunn1=0.01, WbRatio=0.94

PCA corrected Batch: GSE173078

−20

−10

0

10

20

−20 0 20

Dim.1 (42.02 %)

D
im

.2
 (

1
6
.6

1
 %

)

group

gingivitis

Normal

periodontitis

batch

0

1

DesignBias=0.48, Gamma=0.05, Dunn1=0.01, WbRatio=0.95

PCA corrected Batch and no Outliers: GSE173078

−20

−10

0

10

20

−20 0 20 40 60

Dim.1 (43.4 %)

D
im

.2
 (

1
8
 %

)

group

gingivitis

Normal

periodontitis

batch

0

1

DesignBias=0.48, Gamma=0.04, Dunn1=0.01, WbRatio=0.95

PCA corrected Plow: GSE173078

−20

−10

0

10

20

30

−20 0 20 40

Dim.1 (39.99 %)

D
im

.2
 (

1
6
.9

5
 %

)

group

gingivitis

Normal

periodontitis

batch

0

1

DesignBias=0.48, Gamma=0.01, Dunn1=0.01, WbRatio=0.99

PCA corrected Plow and no outliers: GSE173078

−20

−10

0

10

20

−20 0 20

Dim.1 (40.13 %)

D
im

.2
 (

1
7
.0

6
 %

)

group

gingivitis

Normal

periodontitis

batch

0

1

DesignBias=0.48, Gamma=0.03, Dunn1=0.02, WbRatio=0.96

PCA corrected Batch and Plow and no outliers: GSE173078

0.60

0.65

0.70

0.75

0.80

0 1

batch

L
o
w

−
q
u
a
lit

y
 p

ro
b
a
b
ili

ty

group

gingivitis

Normal

periodontitis

batch

0

1

GSE173078: Kruskal−Wallis' p−value: 2.97e−07



−100

−50

0

50

−150 −100 −50 0 50

Dim.1 (34.81 %)

D
im

.2
 (

1
8
.5

6
 %

)

group

AlcoholUseDisorder

Control

batch

1

2

DesignBias=0.49, Gamma=0.03, Dunn1=0.01, WbRatio=0.95, DEGs=3

PCA Abundance: GSE182440

SRR15527830
SRR15527831
SRR15527825
SRR15527837
SRR15527834
SRR15527833
SRR15527838
SRR15527824
SRR15527828
SRR15527826
SRR15527832
SRR15527818
SRR15527823
SRR15527819
SRR15527836
SRR15527827
SRR15527820
SRR15527822
SRR15527815
SRR15527816
SRR15527829
SRR15527835
SRR15527821
SRR15527817

0.0 0.2 0.4

Low−Quality Probability

S
a
m

p
le

s

group

AlcoholUseDisorder

Control

Correlation coefficient of P_low vs Group: 0.4939

Low Quality Probabilities in GSE182440

−20

0

20

−40 −20 0

Dim.1 (35.71 %)

D
im

.2
 (

2
0
.8

 %
)

group

AlcoholUseDisorder

Control

batch

1

2

DesignBias=0.49, Gamma=0.03, Dunn1=0.01, WbRatio=0.95

PCA corrected Batch: GSE182440

−10

0

10

−30 −20 −10 0 10 20

Dim.1 (25.69 %)

D
im

.2
 (

2
1
.3

2
 %

)

group

AlcoholUseDisorder

Control

batch

1

2

DesignBias=0.49, Gamma=0.2, Dunn1=0.06, WbRatio=0.8

PCA corrected Batch and no Outliers: GSE182440

−10

0

10

20

30

−30 −20 −10 0 10

Dim.1 (28.57 %)

D
im

.2
 (

2
2
.3

1
 %

)

group

AlcoholUseDisorder

Control

batch

1

2

DesignBias=0.49, Gamma=0.06, Dunn1=0.04, WbRatio=0.92

PCA corrected Plow: GSE182440

−20

−10

0

10

20

−10 0 10 20

Dim.1 (23.17 %)

D
im

.2
 (

2
1
.7

 %
)

group

AlcoholUseDisorder

Control

batch

1

2

DesignBias=0.49, Gamma=0.2, Dunn1=0.07, WbRatio=0.78

PCA corrected Plow and no outliers: GSE182440

−20

−10

0

10

−20 −10 0 10

Dim.1 (23.68 %)

D
im

.2
 (

2
1
.9

6
 %

)

group

AlcoholUseDisorder

Control

batch

1

2

DesignBias=0.49, Gamma=0.13, Dunn1=0.06, WbRatio=0.87

PCA corrected Batch and Plow and no outliers: GSE182440

0.3

0.4

0.5

1 2

batch

L
o
w

−
q
u
a
lit

y
 p

ro
b
a
b
ili

ty

group

AlcoholUseDisorder

Control

batch

1

2

GSE182440: Kruskal−Wallis' p−value: 3.50e−02


