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Abstract

Methionine aminopeptidase-11 is a metalloprotease, primarily responsible for the co-translational removal of N-terminal initiator methionine from the nascent polypeptide chain during protein synthesis. MetAP-Il has been involved in angiogenesis and endothelial cell proliferation which ultimately is
considered a target of angiogenesis and cancer. Therefore, inhibition of MetAP-11l could be a new therapeutic approach for the treatment of cancer. However, there iIs no effective drug available for cancer involving MetAP-Il. Here, by combining Markov State Model-based Adaptive Sampling molecular
dynamics simulations to ligand-free and ligand-bound MetAP-Il along with small molecule ring fragments screening on metastable states, we attempted to explore the allosteric behavior of the disordered loop region that is missing in most of the crystal structures. This loop region has a direct signal to the
binding site and follows a single route. Further analysis using different tools confirms the druggability of the pocket that is formed due to this loop region. These findings are expected to pave the new way for the MetAP-I11 inhibition method by designing allosteric inhibitors.

fragments at the selected metastable states of

Markov State Model: (a) EV/its index, (b) Free energy landscape (FEL), (c) Clusters in the methionine aminopeptidase-11,

FEL, (d) Density probability plot, (e) ITS plot, (f) Chapmann-Kolmogorov plot, (g)
Macrostate distribution, (h) Flux analysis, (i) 3D-Representative of each macrostates, (j)
Pathway analysis result, (k) Population and its energy, (I) Mean first passage time.
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Introduction Results and Discussion Conclusion
'Cancer Is not meant to be just killing the tumor cells, there are other approaches as well to;| © » =« o a a. - | | Adaptive-sampling-based Markov state model on MetAP-11 explored the allosteric loop:
iflght cancer, for instance, the anti-angiogenic method. The inhibition of angiogenesis also: | - ! ~e N iregion which demonstrated a kind of found to exist in open and close conformation. !
‘helps In treating the solid tumor which is a significant approach for killing tumor cells. 1 B . P > . % : ] 2 o | ' This loop region is more flexible in the ligand-free methionine aminopeptidase-I1:
'Methionine aminopeptidase-1l is an angiogenic target, involved in tissue repairing,' | | “ oon T weem o . M; \MUK/» ool | compared to the ligand-bound gating MetAP-II. ;
‘angiogenesis, cancer, endothelial cell proliferation, protein synthesis, and protein degradation. : | : y o gl - E O e e i _
'High expression of this gene is found almost in all types of cancers including mesothelioma,: | | 8.5 o | Future Perspectives
lymphomas, colorectal adenocarcinoma, hepatoma, neuroblastoma, etc. Although there isnoi| | & A 1
FDA-approved drug available against this enzyme. i E i ;
_ ] i o20.2 20.; 20.4 20.5 ;‘;?A] 20.7 20.8 20.9 21.0 Met Ligand bound MetAP-II 100 150 ZOOSiq:'Sa(: rez:?vin(::ss(:te 400 450 500 i i dyn am i CS Ivr;\-/\él tgiOOIa.Or] di(:lgl- i
ObJ ECtlve i Compactness of MetAP-l1l: (a) Radius of Flexibility in MetAP-I11: (a) RMSF of each amino Allosteric behavior of the loop region: (a) Signal communication i : A“Osterlc Simulati()ns on t t ?th i
 gyration, (b) RG/RMSD in ligand-free, and (c) acid residue, (b) 3D-representative of ligand-free, efficiency, and (b) Signal receiving efficiency of each amino acid ' [ inhibitors will be allosteric acCtivity O € !
T T e m e mm e ST meme T m T mmm ottt mm T A STTTTTTTmmm STttt T STt T : . RG/RMSD in ligand-bound MetAP-11. and (c) Ligand-bound MetAP-I1. residues of MetAP-I1. : | . _ e |dent|f|ed |
' To evaluate the role of the disordered loop region during the methionine aminopeptidase-11: | Lo L K designed. Inhibitor bound inhibitors will be =
inhibition process. 3 . 1k MetAP-11 will be carried out ;
T oToooooooooooooooooooooooooooooes i ) a. Ak performed |
Methodology o
T TS S S TTSTSooooommmoosooommmoooes BB | oo EmmEE R SR o | \ :
| BB | eed R R e < YRR e |
: N B wozy  Goemowense, el ~ AR A :
| ] e i e e o e n % | References
1 1 1 0.0008 g. gon Snapshot S -
| Adaptive | i 1] Ppoegg I o FRESRE ) PSS /S por—— Pocket volume Detection: (a) Volume of pocket & : | e " " " " " o :
i Sampling MD Verification of the i ! ]’ g in each ensembles obtained from markov state - : | . FOIkman’ ‘] (1996) Flghtlng cancer by attaCklng ItS bIOOd Supply SCIentIfIC :
| Simulations Feature ' Model (Chapmann NN A e L b model analysis, and (b) 3D-representation of \ ST : . American 275(3) 150-154. |
: | - Clustering o L - MetAP-I1 displaying pocket at the loop region 1\ : : :
i A (emeans K°'m°gg°"te“) g == | 7 | = Pérez, A., P. Herrera-Nieto, S. Doerr and G. De Fabritiis (2020). "AdaptiveBandit: a
i ] =/ | S \ | ' multi-armed bandit framework for adaptive sampling in molecular simulations." |
i Markov State BB £ s 80 |+ Journal of Chemical Theory and Computation 16(7): 4685-4693 :
O O O e P \
: tICA (Dimension Validation by Coarse graining ! : . | AC kn OWI ed g m e nt
| Analysis of Reduction) Implied timescale (PCCA+ algorithm) | | | 1 Soo oo Zea ow Tww non s : | o T e vy -
! : 1 ! 3 215224 665.41 0.00  237.33 16571 51.35  317.17 Open Conformation Intermediate Conformation Close Conformation lagnalin athwa rom e 1 : = = _ = -g = :
| Metastable (its plot) | Jfhrme e, £ Uy B dentifiod loon redion to the active :The authors would like to acknowledge the High-performance Computing Facility at:
: States i i _%:mmit(:é?probgéﬁiy 1.0 7 214479 627.07 185.19 317.07 23470 105.18 0.00 Druggablllty ConsenSUS CIUStered Of the Sma“ Site Of MetAP-“ : :


mailto:rubinanoor9@gmail.com
mailto:tarique.syed@iccs.edu
mailto:shozeb.haider@ucl.ac.uk
http://cbs.wondershare.com/go.php?pid=5239&m=db



