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Supplementary Methods

Section 1: Predicted TM-score weighting
The AlphaFold paper Sl (Section 1.9.7) describes pTM, an estimate of the TM-score:
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where N, is the number of residues in the prediction, fid) =1/ (1 + (d/ dy(N,s))? ) is the
TM-score kernel function that transforms distance errors to the range [0, 1], and g; is the
estimate produced by the neural network of the distance error for residue j's Ca in the backbone
frame of residue /. The expectation is over the probability distribution of e;.

We find that this expression can produce pessimistic results when some part of the prediction is
unstructured. In particular, it may not reflect the model’s confidence about the packing of the
structured domains that are present. To alleviate this, we develop a weighted version that
modulates the contribution of each residue by the estimated probability that this residue’s Ca
atom will be experimentally resolved (see “experimentally resolved head”, AlphaFold paper SI
Section 1.9.10). Denoting this probability by p; the weighted pTM is:
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pTMweighted = Qg

We also replace N, with 3 ;p;, the expected number of resolved residues, in the definition of
f(d). In the first line, we compute the value of TM-score when aligning on each residue, while
taking into account the probability of all other residues being experimentally resolved. In the
second line, we choose the residue /" that is expected to produce the optimal alignment, while



penalizing alignments on potentially unresolved residues. In the final line, we report the value of
the TM-score for this chosen alignment.

If the probability of being experimentally resolved p; only takes the values 0 or 1, then pTM,eignted
simply becomes the pTM evaluated on a subset of the prediction corresponding to p;=1.

The 2D images of the expected values E[e;], which we call the Predicted Aligned Error, are
useful visualizations of the model’s domain packing confidence. The value in position (J, j) is the
expected error in residue j’s position, when both the prediction and the ground truth are aligned
on residue i. Confident domain packings will have low errors in the off-diagonal regions
corresponding to the interaction of the two domains. Note that these maps are asymmetric and
sensitive to the orientation of residue /, but not j. For example, if residue i is part of a mobile loop
of the prediction, then we can expect high errors in the whole row (i, j) corresponding to this
residue. However, the converse is not always true: the error (j, i) may be quite high even when
the error in position (i, j) is low.

Section 2: DGAT docking scores

To explore whether our docking scores correlate with biological assays, we further considered
docking inhibitors specific to DGAT1 and DGAT2 to both receptors. The DGAT1%° and DGAT2
inhibitors show over 1000-fold differences in ICs, under published conditions, and we
hypothesized that this large difference would show some signal in the docking score.

To this end, we performed rigid receptor docking of the two inhibitors against predicted DGAT2,
predicted DGAT1, and ground truth DGAT1 (PDB: 6VP0). We also tested flexible receptor
docking of the two inhibitors, but observed high variability in docking scores with different seeds,
even after increasing the exhaustiveness to 64, and proceeded with rigid receptors.

Docking the inhibitors to the predicted DGAT2 structure, we observed a 1.6 kcal/mol stronger
predicted docking score for the DGATZ2 inhibitor. On the ground truth DGAT1 structure, docking
predicts a 0.5 kcal/mol stronger docking score for the DGAT1 inhibitor. However, on the
predicted DGAT1 structure, we observed a 0.2 kcal/mol stronger docking score for the DGAT2
inhibitor. While the relative docking scores of the two inhibitors on the predicted DGAT1
structure do not match our expectation, these differences in docking scores are well within the
2.8 kcal/mol standard error published for Autodock Vina”'. As Vina was developed for accuracy
in binding pose (and not docking score), we caution against interpreting docking scores as
binding affinities, as do others’.

On examination of the top docking poses of the DGAT2 inhibitor on DGAT2, the core
imidazopyridine ring sits comfortably between the proposed catalytic His163 and polar Thr194,
where it is well-placed for hydrogen bond interactions (Fig. 3b). Thr194 may also form hydrogen
bonds with the inhibitor’s pyrazole group, which is constrained by the joining cyclopropyl motif.
In contrast, the best binding pose for the docked DGAT1 inhibitor binds to an alternate region on
the outside of the protein (Extended Data Fig. 5a), which P2Rank predicts to have a low
ligandability score. The next best pose for the DGAT1 inhibitor matches the predicted DGAT2
inhibitor binding site (Extended Data Fig. 5b), but the DGAT1 inhibitor has no polar groups in
its core to satisfy His163 and Thr194 in the best binding pose. A comparison of the two pockets
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is shown in Extended Data Fig. 5c. Thus, the docked predicted binding poses are consistent
with experimental evidence.

References

76. Fischer, A., Smiesko, M., Sellner, M. & Lill, M. A. Decision making in structure-based drug
discovery: visual inspection of docking results. J. Med. Chem. 64, 2489-2500 (2021).



	Highly accurate protein structure prediction for the human proteome




