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DeepMSAZ2 for MSA construction
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DeepPotential for contact/distance/HB-network prediction
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Distance potential in D-1-TASSER
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Hydrogen-bond potential
In D-1-TASSER

= _ Ui+ U,
YU+ U
B = U1 XU;
YU x U
C - Ui1—U;

AA = arccos(AT- * 7)
BB = arccos(BT- * 7)
CC = arccos(a * Fj)

dij<dc: Pn<<eps=1E-4
------------- Pdi<dew -------------------»| Pdizdo - ----»

Case 1: Sum P(d<d..)>0.9
High sum P ~F

[ g
Hr—‘ }‘L - AP
m angle
~log(eps)
E E=-log{(P+eps)/(Px+eps}}
No distribution
for p when d>dcu
€ - - — = — = - == Pdi<dot === =-===---co--- »| Pdizdewe ----->

Case 2: Sum P(d<dcu) ~ 0.5-0.9

Medium sum P

angle "
E=-log{(P+eps)/(Pnteps)}

No distribution
for p when d>dqy

€ - - - m == == Pdij< et " == ======= === === )l Pdu 2deut - --- >
Case 3: Sum P(d<d..) < 0.5
|
E |
|
\ | P
Low sum P Rt
"_ angIeA

E=-log{(P+eps)/(Pnteps)}




Zhang-Server pipeline built from D-1-TASSER
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Results



Summary of FM targets folded
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Impact of different energy components on D-1-TASSER for FM targets
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Impact of distance prediction on D-1-TASSER for FM targets
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Impact of DeepMSA2 on the D-1-TASSER for FM targets
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T1039-D1 by Zhang-Server and Zhang-CEthreader

. Jackhmmer HMMsearch Jackhmmer HHblits3 HMMsearch
T1039-D1 is an FM target —— —— — e — ISR VISR aWSA
. . ey uery sage3 | | siage2 | | stage>
with 161 residues M4 M4 MBA
HHblits2 HHblits2 HMMsearch HHblits2
= - Jackhmmer - . Jackhmmer = 2
Uniclust30 f h J Uniclust30 .
_ raw hits HMMsearch _ raw hits AHblite3 |
2017_04) ] Hibiits2 raw hits 202000 {ubiits2 raw hits HMMsearch HHblits2
GVSA : GMISA : > raw hits
MSA HHblits2 MSA HHblits2 HMMsgarch ———— = |Custom Database|
: > - > raw hits
el T i b
stage 2 stage 2 HHblits2
MSA MSA =
aMisA  H

dMSA

stage 3

stage 3 MSA
Zhang-Server modell MSA qMSA
_ — stage 4
TM-score=0.31 MSA - - -

l DeepMSA2 selection , | |

Neff=0.08 Neff=1.10 Neff=1.34 Neff=0.39
Contact probability Contact probability Contact probability Contact probability
score=614.3 score=614 score=613 score=600.6

Zhang-CEthreader modell
TM-score=0.68

Experimental structure (red) S

Models (blue, cyan, yellow, green) TM-score=0.31 TM-score=0.681 TM-score=0.683




Impact of domain partition
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Summary

* What works
« Distance and hydrogen-bond prediction by DeepPotential
 Advanced structure assembly simulations by I-TASSER/QUARK
* DeepMSAZ2 for deeper MSA generation

« What needs to be improved
* Modeling oligomers
 Selecting good MSA
« Partitioning domains
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QUARK pipeline built from D-QUARK

Gapless Threading Through PDB
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Zhang-CEthreader pipeline built from DEthreader and D-I-TASSER simulation
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