Bias model training and quality check report

Preprocessing report

The image below should look closely like a Tn5 or DNase bias enzyme motif.
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Training report

The val loss (validation loss) will decrease and saturate after a few epochs.

2 \\/_\/\/\——WJ\

190 -

188 -

—— val loss

186 - .
train loss

Total loss

184 -

182 4

180 -

0 5 10 15 20 25
Epochs

Bias model performance in peaks and non-peaks

Counts Metrics: The pearsonr in non-peaks should be greater than 0 (higher the better). The pearsonr in peaks should be greater than -0.3 (otherwise
the bias model could potentially be capturing AT bias). MSE (Mean Squared Error) will be high in peaks.

Profile MetricsMedian JSD (Jensen Shannon Divergence between observed and predicted) lower the better. Median norm JSD is median of the
min-max normalized JSD where min JSD is the worst case JSD i.e JSD of observed with uniform profile and max JSD is the best case JSD i.e 0. Median norm JSD is higher
the better. Both JSD and median norm JSD are sensitive to read-depth. Higher read-depth results in better metrics.

What to do if your pearsonr in peaks is less than -0.3? In the range of -0.3 to -0.5 please be wary of your chrombpnet_wo_bias.h5 (that wil potentially

be trained with this bias model) TFModisco showing lots of GC rich motifs (> 3 in the top-10). If this is not the case you can continue using the chrombpnet_wo_bias.h5.
If you end up seeing a lot of GC rich motifs it is likely that bias model has learnt a different GC distribution than your GC-content in peaks. You

might benefit from increasing the bias_threshold_factor argument input to the chrombpnet bias pipeline or chrombpnet bias train command used in training the bias model
and retrain a new bias model. For more intuition about this argument refer to the FAQ section in wiki. If the value is less than -0.5 the chrombpnet
training will automatically throw an error.

nonpeaks. pearsonr Nnonpeaks. mse peaks. prarsonr pEaks. s
counts rmetrics 0.5 0.35 -0.01 030
nonpeaks.median jsd nonpeaks.median norm | sd peaks.median |sd peaks.nedian norm |sd
profile metrics 0L3 015 .93 020

TFModisco motifs learnt from bias model (bias.h5) model

TFModisco motifs generated from profile contribution scores of the bias model. cwm_fwd, cwm_rev are the forward and reverse complemented consolidated

motifs from contribution scores in subset of random peaks. These CWM motifs should be free from any Transcription Factor (TF) motifs and should contain

either only bias motifs or random repeats. For each of these motifs, we use TOMTOM to find the top-3 closest matches (match_0, match_1, match_2) from a database
consisting of both MEME TF motifs and heterogenous enzyme bias motifs that we have repeatedly seen in our datasets. The qvals (qval0,qvall,qval2) should be high (>
0.0001) if the closest hit is a TF motif (i.e indicating that the closest match is not the correct match) - this is also generally verifiable by eye as the closest match will look
nothing like the CWMs. The gvals should be low if the closest hit is enzyme bias motif and generally verifiable that the top match looks like the CWM. The first 3-5 motifs in
the list below should look like enzyme bias motif.

What to do if you find an obvious TF motif in the list?

Do not use this bias model as it will regress the contribution of the TF motifs (along with bias motifs) from the chrombpnet_nobias.h5. Reduce the

bias_threshold_factor argument input to the chrombpnet bias pipeline or chrombpnet bias train command used in training the bias model and retrain a new bias model. For
more intuition about this argument refer to the FAQ section in wiki.

What to do if you are unsure if a given CWM motif is resembling the match_0 logo for example?
Get marginal footprint on the match_0 motif logo (using the command chrombpnet footprints and make sure that the bias models footprint is closer to that of controls
with no motif inserted - for examples look at FAQ )

pattern | Hun3eqs | cwm fwd | cwm rev rmat chi e all matchd logo mat.chl avall matchl logo rmat.ch2 gval2 | match? logo
pos O 8310 | gl | thte THD 1 rotzosoens | b TG Z CEIATI0e0S | il THE 7 oooozst | o [
pus 1| 004G R Y THE 3 Z.a0A950e 0F it THS & Z.0A950e 0F e TS § 0036455 L. .o
pos I 9182 | dabe |l THD 1 9935020 0% | b THR 2 9996020605 | ol THE 3 o007z (G
pos 3| 35T | wlee | edhal THE 7 ZACO00e 02 | o [ THE 1 £ 7B7090e 07 A THE 3 o.oczscol (G
pos d | 313 |l | edde THE 3 1280400 001 | (Gl k.-Fa kAA0039.3 1.290a00e 01 | ACACCC, THE 4 oazgoac| o ol
pos D ZR0Y |t | bl THR 2 CE1aZ00e 11| (il THE 3 5.1R0560e 03 e THE T 0003157 L
LTS v I N (S oy (o THE 3 927az00e 09 | (Gl THE 3 20713008 O e THE & oooooos| - ol
pus 7| G91F bl | daflude. THS 3 7roFaneta | (G TN 1 1511130e03 | b TE~Z1 TE- 3 0017373 100 W1
pos §| BIZ bl | ecstintoc. THE 3 1I119a0e0a | (Gl THS 1 25130008 02 My TE~1 TE~ 4 0.06730a |l 4T
FERR B ) At | otobida THL 4 £.533040k 04 it THD & £.539040k 04 e THD 1 pooocaal b
pus 10| 232 b, | = g, ZMF354 MATIZE, 023950002 | (AL, | FROMOC HOMAMHIIMOOC| 02393006 02 | (MMAee | STAT! MOUSEHIIMOGA | 0090532 i b,
pos 11 Z05 Y R || A SMF35E9 RAT1250 1.000000+00 7 AAAAAAAAA HZ-01 2 homeodomain 1| 1.000000e+00 ,QIQAIAAAA Hor ol Qonouse homeodomain 2| 1.000000 QIéAIAAAA?
pos 120 10d | . | sl ZMF369 RATIEN coosoooeol | AL, | FORGT HURMANHTIRMOOC | Co0%000e 01 | oA | FOW& MOUSEHTIMOOC | 00c0so0|  o(TTTA.z
pos 13| 137 | o | Ll FOUSFI FOU Z 37951506 01 | ochaner,. FOUSFZ FOU 1 30095708 01 | echlanern FOUSF1 FOU 2 57a908 | 1A
pos 1| 119 | e | e THE 3 Z G300E0e 05 A THE 3 £.07a950e 0F e THE & 0.0Z5z500 - ol
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pattern | MurnSeqs | cwm fwd | cwn rev rmat i v all) matchd logo rmatchl qwall matchl logo rmat chiZ2 qval? | match? logo
pos 10| 97 .. |l ZMF389 RATIET. 1oooooce+00 | AAAAAR,. OMECUTS CUT 1.000000e+00 | lTCATL, ONECUTS MADTL?.1 1.000000| — aMTCATL,
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TFModisco motifs generated from counts contribution scores of the bias model. cwm_fwd, cwm_rev are the forward and reverse complemented consolidated motifs
from contribution scores in subset of random peaks. These motifs should be free from any Transcription Factor (TF) motifs and should contain motifs either weakly related to
bias motifs or random repeats. For each of these motifs, we use TOMTOM to find the top-3 closest matches (match_0, match_1, match_2) from a database consisting of both
MEME TF motifs and heterogenous enzyme bias motifs that we have repeatedly seen in our datasets. The qvals should be high (> 0.0001) if the closest hit is a TF motif (i.e
indicating that the closest match is not the correct match, this is also generally verifiable by eye and making sure the closest match looks nothing like the CWMs).

What to do if you find an obvious TF motif in the list?
Do not use this bias model as it will regress the contribution of the TF motifs (along with bias motifs) from the chrombpnet_nobias.h5. Reduce the bias_threshold_factor

argument input to the chrombpnet bias pipeline or chrombpnet bias train command used in training the bias model and retrain a new bias model. For more intuition about this
argument refer to the FAQ section in wiki.

What to do if you are unsure if a given CWM motif is resembling the match_0 logo for example?
Get marginal footprint on the match_0 motif logo (using the command chrombpnet footprints and make sure that the bias models footprint is closer to that of controls with no
motif inserted - for examples look at FAQ )

pattern | Mum3eqs | cwm fwd | cwmn rev rmat chi) Qv al) match) logo rmatchl qwall matchl logo rmat ch2 v al2 match? logo
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