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Apply for standard access: XChem fragment screening
Detailed Instructions (Updated June 2021)

There is no limit for each section of text, but this document cannot be more than 2 A4 pages.
These help text pages must be removed before attaching the science case to the proposal.
(note: you many need to click: view  edit document, in word prior to being able to edit)

See the XChem website for up-to-date information:
http://www.diamond.ac.uk/Beamlines/Mx/Fragment-Screening.html
Commercial users: contact Alex Dias (alexandre.dias@diamond.ac.uk) directly.
For Block Allocation Group (BAG) access to XChem, do not use this form; see the main instructions page.
For techniques-related proposals, contact Frank von Delft (frank.von-delft@diamond.ac.uk) before starting.
This template is for applying for academic standard access to Diamond's XChem fragment screening facility: each protein target requires a separate application. Applications will be reviewed by an independent Peer Review Panel (PRP) of experts in X-ray fragment screening from academia and industry.  If there are details you cannot disclose, discuss this thoroughly in the Science Case section, so the PRP can adjudicate whether the application is still "academic".  Projects from industry can claim academic status, by pledging to publish and deposit the whole story, including the follow-up chemistry and characterisation.   
Standard access proposals are now evaluated for 2-tiered access (new since October 2018):  
· Tier 2 is for experiments where feasibility is demonstrated and a robust strategy is articulated for progressing hits to potency.  These correspond to proposals that were successful in the previous, un-tiered access mode. For each tier 2 proposal, four beamtime shifts should be requested.
· Tier 1 is for experiments where a credible strategy is not yet in place for following up any hits, yet feasibility of the screen itself is high, or the science justifies exploratory XChem access to establish feasibility.  Previously, such proposals would generally have been unsuccessful; now, such projects may be invited for initial feasibility assessment and (if required) discussions with the XChem team on formulating a credible hit follow-up strategy. For each tier 1 proposal, one beamtime shift should be requested. Successful Tier 1 projects can be fast-tracked for Tier 2 access through rapid online peer-review. 
This application form is used for both tiers of access: proposers should self-designate the required access tier in the fields provided.  The PRP might decide to reassign the tier that Diamond finally offers.  Approved proposals are allocated a certain amount of beamtime, the use of which needs to be appropriately rationed by the users.  
Proposal website (UAS)
The following instructions are for the fields on the main proposal webpage (repeated on the main instructions page):
Science overview tab: 
· Title:  <10 words, and include target name and (if relevant) disease or biological relevance
· Abstract:  
· 2-3 sentences, <50 words
· should be understandable by a reviewer who is not a specialist in your area of biology
· must allow reviewers to recognise potential conflict-of-interest without seeing the full proposal.
Beamlines tab
· Beamlines:  select XChem
· Number of shifts:  Tier 2 access:  “4”.  Tier 1 access:  “1”.
· Access to RCaH:  select “yes”
Experimental methods tab
· Select “Create New Experimental Method”
· Copy-paste the following text to the corresponding fields (the risk assessment and COSSH are available on request):
· Name:  “fragment screening in lab XChem and I04-1”
· Sample method statement:  “Crystals will be brought pre-grown by users or grown using Diamond and 	RCaH crystallization robotics. Fragment compounds will be transferred to crystal drops using the ECHO 	liquid handler.  Crystals will be harvested using a Shifter device and frozen in liquid nitrogen (Lab standard 7 (LSRA7) is available on request). 
· Beamline method statement:  “Crystals frozen in lab XChem will be transferred to beamline I04-1 and auto-	collected in cryogenic queue mode, with or without the users present.  Crystal loading and 	unloading will be performed by local contacts or occasionally users themselves.”
Section 1: Science Case
These guidelines are for filling in the Science Case section of this template.
· 1000 words max (but very okay to have fewer!)
· References: Provide relevant references - include the DOI or PMID, to save the reviewers a lot of trouble. Please number and arrange in order of importance.
· Describe the target and why it is important to develop potent compounds against it.  Define the scientific end-goal clearly and provide a robust justification, spelling out why it is realistic.  A broad range of aims will be considered in scope, including: direct therapeutic application; cellular probe molecules to understand in vivo function; biochemical probes for understanding biochemical and/or mechanistic function; etc.  
· Likewise in scope are riskier goals such as:  discovery of new strategies of targeting a system (e.g. allostery); attempts to find otherwise elusive chemical matter; establishing druggability of a pocket; and blue-skies proof-of-concept of therapeutic strategy.  Such proposals will need the scientific end-point articulated extremely clearly with very robust and well-argued science cases, given their high-risk nature.
· For therapeutically aimed projects, typical questions the reviewers will seek answers for are listed below (not all will be relevant!).  Other kinds of project need to be justified with similar rigour.
Therapeutic projects:
1. Which therapeutic area(s) are relevant to your target?
2. What is the evidence that inhibition or activation of your target could be pharmacologically relevant?
3. What is the evidence that there is an exploitable therapeutic window?
4. Are there already tool compounds, investigational agents, or approved drugs known to bind your target?  If so, what's the rationale for developing another one?
5. How you would assay the target for small molecule binding (whether or not the assay is yet to be developed)?
6. Detail the evidence that the target is likely to be targetable by small molecule (e.g. clear binding pocket, known allostery in homologs, confirmed hits from assay, etc.)
7. Is an agonist or antagonist needed? What is the evidence that this is achievable?
8. What are the available cell and/or animal disease models?

Questions that may be relevant to some specific therapeutic areas:
	AMR
	Metabolic/Cancer

	Is this a novel target, and what are its strengths and weaknesses (e.g. cytoplasmic/periplasmic?)
	Is there gene knockout/knockdown by siRNA/CRISPR

	Is there sufficient target conservation across a potential target organisms;  or if relevant, what's the option for sufficient selectivity
	What does the activity assay measure (direct turnover / coupled assay)?

	How would this approach (whether novel or validated targets) mitigate against the emergence of resistance (e.g. multi-targeting; options for combination therapy, etc.)
	Is the therapeutic rationale targeting the active or allosteric site?

	 
	What access do you have to metabolomics (metabolite analysis)?

	 
	What access do you have to computational pathway modelling?
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Section 2: Feasibility
Access tier
Indicate whether the proposal is for Tier 1 or Tier 2 access.

Crystals
In this section, clarify the status of the crystal system to be used for soaking.
Crystal Resolution
· Select an option.  Low resolution systems require a stronger science case, as they will require significantly more beamtime.
Crystal Reproducibility
· Select an option.  Poorly reproducing systems require a stronger science case, as such projects are much more difficult to schedule.
Readiness of Crystals
· Approx. 300 words
· Elaborate on the status of the crystals. Detail the suitability (or not) of the existing crystal form, including whether it’s apo and with pocket accessible – or if not, why it might still provide meaningful hits in the binding site(s) of interest
· Provide evidence for crystallisation reproducibility and diffraction consistency
· Discuss availability of any positive control data for crystal soaking, and their relevance to the experiment goals
· What is the lead time for crystal production?
· Specify the current plate format of the crystallisation condition. Discuss attempts or prospect to transfer to a compatible format (currently: SwissCI 3-drop or 2-drop plates with no more than 30µl reservoir size)
· Specify the current total crystallisation drop volume (<400 nL is most compatible)
Assay Strategy
In this section, clarify which assays you have available to measure both biophysical (binding) potency of hits and follow-up compounds, and also biochemical modulation once potency is achieved.   Details are optional for Tier 1 but mandatory for Tier 2 proposals.
Biochemical / Biophysical Assay Status 
· Select an option for each class of assay.  For Tier 2 proposals, lower scores require correspondingly thorough discussion in “Assay details” section.
Assay Details
· Approx. 300 words
· Elaborate on both types of assay (biophysical and biochemical), or outline the strategies for developing them.
· If none available or no experience, outline the requirements to have an assay in place, including access to instruments, prospective collaborations, or training requirements.
· Discuss dynamic range of the biophysical assay(s), and how well it can assess the progress of early/weak compounds
· Discuss sensitivity of the biochemical assay(s), and any constraints this places on to the potency that must be achieved
Chemistry Strategy
In this section, detail how the project will be progressed from XChem hits to potency and publication.  Details are optional for Tier 1 but mandatory for Tier 2 proposals.

Medchem capability
· Select an option.  For Tier 2 proposals, lower scores require a correspondingly thorough discussion in the “Medchem strategy” section below.
Follow-up funding
· Select an option.  State your funding strategy for the follow-up compounds in the “Medchem strategy” section below.

Medchem Strategy
· Approx. 300 words 
· Describe what chemistry infrastructure you can access for following up hit compounds (e.g. institutional, collaborator, commercial agreement, CRO funding)
· Indicate what experience you and the chemists have in pursuing fragment-based chemistry.
· Address all relevant expertise you can call on regarding 
· computational chemistry
· acquiring compounds, i.e. budget for compound purchase or resource for chemical synthesis
· in vivo systems for testing biological activity, toxicity, cell penetration, etc.
· Provide as specific details as possible about the FTE or financial resources available for this stage of the work.  Where this would require further funding application or other approval process, discuss what kind of data would be essential for securing the funding or approval.   
Project Status
Project focus
· Approx. 150 words 
· Describe how the project fits into the lab’s overall research ambitions
· Since the screening experiment is the start rather than end of a project, clarify how follow-through to publication will be sustained, even with marginal results
Designated experimenter(s)
· As the technique is lab intensive, active and committed involvement by an experienced crystallographer is required, and will be evaluated by the panel.  Provide specific details for at least one named individual, and if they are not included as co-investigator, explain why not.  
· If the primary experimenter is not a crystallographer:
· demonstrate that they have the necessary transferrable lab skills
· clarify availability of committed support of an experienced crystallographer for the full experiment 
· Reaching out to experienced XChem experimenters, or including them as co-investigator, will be gratefully noted.

