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.
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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 Metrics: Median 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 nonpeaks.mse peaks.pearsonr peaks.mse

counts_metrics 0.6 1.41 0.19 15.1

nonpeaks.median_jsd nonpeaks.median_norm_jsd peaks.median_jsd peaks.median_norm_jsd

profile_metrics

0.7

0.11

0.46

0.3

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 O, 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 (qvalO,qvall,gval2) 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 | NumSeqs | cwm_fwd | cwm_rev matchO qvalo matchO_logo matchl qvall matchl_logo match2 qval2 match2_logo
pos_0 | 7725 | _.dlic thlee TN5_2 5.985320e-08| ([, TN5_1 2.342440e-07| b TN5_7 1.010820e-03| ¢ [/,
pos_1 | 4606 | ol | el TN5_1 1.411760e-05| b TN5_2 1.411760e-05| = . ¢l TN5_3 9.458130e-04| ({1
pos_ 2 | 4546 | _alic | olhn TN5_8 1.440170e-02| [/ . ¢ TN5_2 1.206640e-01| (il TN5_1 1.829830e-01| /.
pos 3| 3074 | _.al. e N5 3 2.082130e-01|  _[{} KLF4_MA0039.3  |2.082130e-01| __J(ACC(, SPS—MO%%H”MO' 2.082130e-01 it
pos_4 | 3041 | Gl | eldbic TN5_2 4.047850e-13| (i, TN5_4 3.189740e-05 it TN5_5 3.189740e-05 it
pos_ 5 | 2636 | _dlic | bl TN5_3 9.455050e-09 | ([ TN5_1 3.167830e-05| I TN5_7 5.405470e-02 el
pos_6 973 T A I Y TN5_3 5.694430e-10| (] TN5_4 1.216380e-05 e TN5_5 1.216380e-05 it
pos_7 859 bbb |t TN5_3 7.334250e-06 | [f] TN5_4 7.424830e-05 dithe TN5_5 7.424830e-05 it
005 8 689 et | SPI1_HUIV(I)6L\|.H11MO. 1.181530-07| o lll SPIB_MOl(J)'SAI\E.HllMO. 1181530007 | T SPIB_HUIV(I),'AA\I.HllMO. 7.3866500-07 | (ML
pos_9 662 R T AN T TN5_1 1.651190e-06| b TN5_3 4.388370e-06| ({1 TN5_2 2.251310e-04| (il
pos_10| 281 | bt | dade CTCF_MA0139.1  |2.777850e-03| _ dicfilige | <100 MO 12071750003 dicdlilige | ST Ogor MO 13143240003 | et
pos_ 11| 250 JNIY PO R S TN5_ 4 9.944940e-04 it TN5_ 5 9.944940e-04 it KLF4_MA0039.3  |9.294810e-02| __J(ACCC,
pos_12| 216 L CTCF_C2H2_1 1.186410e-06 | (([e{[ucz'c. CTCF_MA0139.1  [9.499530e-04|  (fic i lc. TN5_3 1.394240e-03| [l
pos_ 13 55 R I TN5_6 9.903500e-04 | . i . TN5_2 9.528820e-03| (i, TN5_8 9.685810e-02| (1.
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https://github.com/kundajelab/chrombpnet/wiki/FAQ
https://github.com/kundajelab/chrombpnet/wiki/FAQ

pattern | NumSeqs | cwm_fwd |cwm_rev matchO qvalo matchO_logo matchl qvall matchl_logo match2 qval2 match2_logo
pos_14| 23 b | dpabte crecFc2H21 113335004 |  ((fllusl. CTCF_MA0139.1  [1.332970e-04| _(icfile. | ©T 1O F MO 13 858170008 | (ot

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 | NumSeqs | cwm_fwd | cwm_rev matchO qvalo matchO_logo matchl qvall matchl_logo match2 qval2 match:
pos_0 | 4447 otliblitin | “wsiotibhises TN5_2 1.516890e-06 | (il TN5_1 2.906540e-04 s TN5_8 6.138520e-03 | [,
pos_1| 2928 | .. | utlle. | SPIBLHUMAN.HIIMO.0.A | 4.497340e-05 | o (llJi. | SPIL_MOUSE.H11MO.0.A | 9.032240e-05 | ,..(llqs | SPIL_HUMAN.H11MO.0.A | 9.032240e-05 | ...
pos_2 | 1649 | {ogiiled | el TBX1_TBX_1 8.533350e-01 | , (Il ATl | FOS_HUMAN.H11MO.0.A | 8.533350e-01 | ~ TGAGTCA. FOSL1_MA0477.1 8.533350e-01 | __[ljc
pos_ 3 884 e, e ZNF384 MA1125.1 1.000000e+00 |  AAAMALL.. None NaN None NaN

pos_4 | 807 | il | cuilline DNASE_5 1.873980e-01 | | yiillligg | RXRA_MOUSE.H11MO.0.A| 1.873980e-01 | Uil |RARA_MOUSEH11MO.0.A | 4.803490e-01 |
pos_5 | 768 | riulit | widline DNASE_5 6.597840e-07 | gl | RXRA_MOUSE.H11MO.0.A | 1.011660e-03 | Jifllic |RARA_MOUSE.H11IMO.0.A| 1.394140e-03 | .
pos_6 | 700 | _deite | b CTCF_MA0139.1 1.239750e-11 |  dl ). | CTCF_HUMAN.H11MO.0.A | 9.631760e-09 | i l.[i¢. | CTCF_MOUSE.H11MO.0.A | 9.899570e-08 | = J:
pos_7 | 605 | wolfilic. | eedilic TN5_6 2.239280e-17 | ,liiy . |PAXS_HUMAN.HIIMO.0.A | 4.296710e-02 | i fheygyfy | “NHI-HOTIANAIIMO- 1 4 511070001 | (g
pos_8 | 570 | _.ei | wdiflc. | PATZLHUMAN.HIIMO.O.C |2.910100e-03 | et oo | “NAO7THUIANHIIMO- 5 910190003 | i)y, o | ZNPBLAUMAN-FLIINO- 5 910100e03 | (1)
pos_9 484 LU Thkdlic | Hoxcl0.mouse _homeodomain_1|1.000000e+00 JgATAAAA? HOXD11 MA0908.1 1.000000e+00 ATCATAAAA, HOXD11l homeodomain_1 | 1.000000e+00 ATCATI
pos_10| 472 | el | ki, DNASE_5 3.851210e-05 | | gl TN5_6 1.276710e-01 |, gijg . | GLIL_MOUSE.HIIMO.0.C | 7.228690e-01 | — _Ticl;
pos_ 11| 456 i | ded o STATL+STAT2_MA0517.1 | 8.340120e-01 | [t Tl STAT2 HUTIAN-HLIMO. ) g 340120e-01 | - ) gy, | 2TATHMOSE MO 1 g 340120001 | )
pos_12| 447 | gl@ikic | wudili. | ZN770_HUMAN.H1IMO.0.C | 4.905620e-01 | (fiti i TFAP2A_AP2_4 4.905620e-01 | (((, a0iC | TFAP2C_MA0B14.1 | 4.905620e-01 |  (((,
pos_13| 283 | wkllut. | weawllic | ZN250_HUMAN.HIIMO.0.C | 9.999990e-01 | llyfIMMufg | "4Fi-AUMAN-FIMO. 1 g 999990e-01 |  paGa. | "WAFIMOJREHINO. g 99999001 | (i
pos_14| 244 | g | i ZNF384_MA1125.1 4.187880e-01 | [, [HOXA13_homeodomain_4 |1.000000e+00 |  CTecTAMA- CPEB1_RRM_1 1.000000e+00 | _ATA,
pos_15| 242 | . dikee | olidhoe. TCF4_bHLH_2 7.780760e-01 | (aCc] Tefi5_MA0632.1 7.780760e-01 | - ( (GG Hesl MA1099.1 | 7.780760e-01 |  (a(
pos_ 16| 229 it | el MAZ_HUMAN.HIIMO.0.A | 1.916520e-04 | il | MAZ_MOUSE.H11IMO.0.A | 1.916520e-04 | il KLF15—HU(“ﬂAAN'H11MO' 1.916520e-04 | [,
pos_17| 218 | weelice, | e VDR_MA0693.2 1.000000e+00| _ ACTTA | ZNPPA-TUNAN-ALIMO- g o0o000e+o0 | Ml ZNF524 C2H2 1 |1.000000e+00| (c(T<
pos_18| 210 | ol | elite. TN5_6 1.470600e-04 | . .ling . | PAXS_HUMAN.HIIMO.0.A | 7.431570e-02 | i fhegip | ZNPAR-HOMAN-FALIMO. 1 431570602 | (i fuat
pos_ 19 207 1 TR R HOXD12 _MA0873.1 9.899780e-01 ‘%TCATAAAAQ HOXD12_homeodomain_2 | 9.899780e-01 %TCATAAAh HOXB13 _homeodomain_2 | 9.899780e-01 ;CTCAT
pos_20 | 207 | cetmlfic | ifbun VDR_MA0693.2 1.000000e+00| . a(TTCA ZNF524 C2H21 | 1.000000e+00 | soc(Tei (00 | ZNP34-HYNAN-HHMO- 1y go0000e+00|
pos_21| 202 | wadllu. | .ol | PRDM6_HUMAN.HIIMO.0.C |2.528850e02 | (M. | 2NF384mMA1125.1 | 2.654620e-02 | ML, | POP-HOTANMHMO- 1g 15404001 | T
pos 22| 182 woidithe | wldl.. | TEAD2 MOUSEH11MO.0.C | 2.680350e-01 |  aclT((,. TEAD2 MA1121.1 2.680350e-01 | gL | SAMATUNEN-FIMO ) 5 esgagoe01 |
pos_23| 182 | _allite | sl | STATIMOUSEHIIMO.0.A | 5.658240e-01 | il | STAT-AUNAN-FIIMO- 6 0a0530e01 | - ) s, | S™ATo-MOR 25 HHMO | 6.949530e-01 | )i ()
pos_ 24| 153 s | wdllse. | ZN770_HUMAN.H11MO.0.C | 7.393630e-02 | (Jitu wi EGRI—HU'\(;'_@N'HHMO' 1.591330e-01 | il EGRZ—HU'\SQN'HHMO' 3.063960e-01 | (|,
pos_ 25| 136 T SPI1_ETS 1 1.015940e-01 | AMACOACT. SPI1_MA0080.4 1.015940e-01 | AMACOACT. SPIB_ETS_1 1.154970e-01 | A,
pos_26| 113 | &k edla. | STATL+STAT2 MA0517.1  [1.000000e+00 |  ,fTlt Tl | o= gt HHMO 11.000000e+00( (... | NFATC2.MA0152.1 |1.000000e+00| +yT]
pos_27| 90 sl il TN5_3 1.000000e+00|  [[l | HOXC10_homeodomain_1 |1.000000e+00| __ATallA. TN5_4 1.000000e+00| .,
pos_28| 89 walihts. | el SPIC_ETS_1 1.225180e-03 | ol [ihalre SPIC_MA0687.1 1.225180e-03 | ol [ihalre Spic.mouse ETS 1 | 1.225180e-03 |
pos_ 29| 84 i | ZNF384 MA1125.1 1.646210e-02 | 1AM, PRDM6—HUO'\_"éN'H11MO' 2.383060e-01 | _.(0Me. FOXJ3—HU'8"§N'H11MO' 4.904350e-01 | Ti]Tna
pos_ 30| 80 e | el ITF2_HUMAN.H11MO.0.C | 4.868300e-03 | ~_ CAccJ(i _ | HTF4_MOUSE.H11MO.0.A | 1.239690e-02 | cl(gg. | A°CH-MQ2EHIMO- 11 230600602 | ()(
pos_31| 65 | lideas | wwecidh. | ZN121_HUMAN.H1IMO.0.C | 6.633850e-06 | (f/{lcsllc | PAX5_HUMAN.H11MO.0.A | 2.347580e-04 |  ( {Lea:lk TN5_6 1.051600e-03 | i
pos_32| 36 Ml | “walunllet, KLF4_MA0039.3 6.039690e-01 | _ACACCC, TBX20_TBX_5 6.039690e-01 | 1T} Jir TBX20_TBX_1 6.039690e-01 | 4T,
pos_ 33| 30 codiin | wdlifles. | ZN770_HUMAN.H11IMO.0.C | 1.908970e-09 | (s i ZN341—HU(';’_'(A:N'H11MO' 1.912730e-02 | il ZSCZZ—HUS’_'QN'H”MO' 6.262330e-02 | (L
pos_34| 22 | _llwe | wecli. | ZN770_HUMAN.HIIMO.0.C | 5.568200e01 | (ltss o | 2N oo - OEN MO s s68200e-01 | (ol | T = A MO 1 000000e+00 | CAGC
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