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Table 1: Ablation results for different augmentation techniques for Solubility

1 . Bﬁ*ﬂg}ﬁ prediction. Baseline accuracy (without any augmentations) is 69.175%
2 BB l Augmentations applied Train set size | Accuracy(%)
BLH-U]HJ Bﬁ random _replace(2%) 29892 68.694
) * random_delete(2%) 29892 68.814
3. ﬁﬁABJE*”’E j:ﬁ random_replace_with_A(2%) 29892 68.573
\ — random_swap(2%) 20892 70.018
4. Zjﬁﬂlééj:ﬁ random_insertion_with_A(2%) 29892 69.597
X random_swap(2%), random_insertion_with_A(2%) 44838 68.453
5. ZJEH-LE)\A random swap(2%), random insertion with A (1%) 44838 68.814
‘ random_swap(3%) 29892 68.814
6. ZJEH-H%ﬁg : [M AS K] random _replace_with_A(2%), random _insertion_with_A(2%) 44838 69.054

P AIRRINERSF, HERZERIES0.843%
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Figure 3: t-SNE visualization of peptide properties (a) Hemolysis, (b) Non-
fouling and (c) Solubility. The [CLS] token embedding from the last hidden
state of PeptideBERT is visualized after dimensionality reduction.
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I-EEJE-EEEJEEEVEFE (Protein-protein interaction, PPl) EEFEEEE.
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B3R ( Protein-protein interaction modulator, PPIM) HRIT5HF ..

HRi#EHESWPPIMEBZ Emai NIERIZIEMER., Hlan: BCL-2#0%5
venetoclax (ABT-199)##tt/EAF T B HMEMARBIEE; LFA-1/ICAM-14
X lifitegrast (SAR-1118) Wi ERATFAT TREE.

PPIMBIARMANPEIGE Kk, PPIEE®RZ. TRB. TEEZSMTSEN,
AT HREEREANUEYMERESHEPPIM, MEEHWEMENEVEKENLEE,
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ENEIE  REESE

MNFoRES, RKEUERR (ACC) . Matthews 1§ SMMPPI: XBHREEBEENX (ECFPs) FBEH
REH (MCC) | F19#1. ROCHIZ THER (AUC) {EA RMEEWEPPIS 288
T TR, PPI-ML: ETREHIM. EIERIT. ECFPsillZriday
NFEIFES, REFEHIBEXTIRE (MAE) | 975 IFRENRISEMF I RE
fRiRZE (RMSE) | R/REMEXRE (p) . BREAREX SELPPI: HESEMITHIESR, 826 7ME TR
RE (1) . HTR/REMKRERE (rs) (FATHNIER. s 7 JRE, ER7MFEHEERFINEERIRIIZ



RESULT

.
PPIMiRzl
== PPI Family Method MCC F1 score AUC ACC
Bcl2-Like/Bak-Bax HiGPPIM 0.953+0.000 0.976+0.000 0.997+0.000 0.976+0.000
SELPPI 0.945+0.018 0.970+0.010 0.984+0.006 0.971+0.010
PPI-ML 0.953 0.977 0.976 0.976
SMMPPI 0.858 0.927 0.993 0.929
Bromodomain/Histone HiGPPIM 0.878+0.009 0.939+0.004 0.981+0.003 0.939+0.004
SELPPI 0.791+0.020 0.898+0.010 0.960+0.006 0.894+0.010
PPI-ML 0.780 0.891 0.890 0.890
SMMPPI 0.780 0.892 0.966 0.890

NERHAHIGPPIMEMBHESR LIIRMBBANFHIRGIEET], SEFEILTRSKFE,

E—# o #HIEE LEE T LALIERETACCIEF4.5%-8.9%,

HiGPPIMZAUCIEI R A EHEEEEZEME, FEEEL¥IYEN0.992, (KB THIGPPIMiIRE!

PPIMAYSE K RE

IFELKY
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RESULT

=== PP] Family Method p T rs RMSE MAE
Bcl2-Like/Bak-Bax HiGPPIM  0.547+0.020  0486+0.037  0.663£0.041  0954+0.022  0.759+0.043
SELPPI 0.427+0.073  0.580+£0.082  0.579+0.068  0.933+0.045  0.800+0.044
Bromodomain/Histone ~ HiGPPIM  0.839+0.024  0.736x0.029  0.849+0.024  0.610£0.021  0.449+0.012
SELPPI 0416:0.070  0.618£0.067  0.63620.080  0.969+0.072  0.7930.064
CD4/gp120 HiGPPIM  0.863x0.021  0.618£0.047  0.715:0.060  0.768+0.077  0.642+0.054
SELPPI " . < . x
LEDGF/IN HiGPPIM  0.558+0.013  0420:0.059  0.481+0.068  0.837+0.014  0.694+0.009
SELPPI 0478+0.111  0.631+0.124  0.790+0.049  0.654+0.027  0.609+0.028

IFELKY
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=MEERE, IBSELPPHRMH T EMAIPPIMITAEEL, SHAL, HIGPPIMJLFEREE
EELRNERTAIIERE, (BELEDGF/INSIEE ERIRE. HEMBHIEE L, HIGPPIMAIK
REBXREINES, REEMNERSEAERENZIERXME.

ERIFKGEHIGPPIMIEPPIMIRAIF N FN S HEERMHER M T. DEFEFFNEFRAMEE.
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-I ROW-WISE GATED SELF-ATTENTION

/—Q-near ¢...'-'{“-'31)'( sigmoid } N
—{ Linear ¢_~{h.c) } P vales :_r-*l,h,_c_]“._%l
— —_ |

gﬁ MSATepr ] -
I il | dot-product altention
o sies | s ) weihis
fen 8 1 g {rq'r\"h:l 3 | {rﬂ'r'r'h}
_ A def MSARowAttentionWithPairBias({ms;}, {zij}, ¢ = 32, Npeads = 8) :
" pair o # Input projections
R (Tramih) p Péirbias ||
;i g{mﬁﬂ“&j £ rh) ‘ 1: my; «+ LayerNorm(m;)
i ?‘;}I i 2: ", k", vk = LinearNoBias(m;) q?, kb, v e RS, h e {1,..., Nyead}
3: b} = LinearNoBias(LayerNorm(z;;))
4: gh. = sigmoid (Linear(m,;)) gh e Re

# Attention

% ai‘ij = softmax; (ﬁ qi‘é-rk’s‘j + b?J)

6: o, =gl ® 2 a}slz'jvilj

# Qutput projection

7: mg; = Linear (conca.th (0;‘i ) mg; € R

8: return {r;}
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