XChem BAG Science Case
Please keep to the advised page or word counts.
Edit the yellow-highlighted example text. 
Help text (in blue or red) can be removed before uploading the science case to the proposal.

If this is not the first application for a BAG, please edit the original application adding in new targets and updating beamtime requests.

Resubmitted proposal 
If this is a resubmission of a previously rejected proposal, you must address the review panel’s previous comments here.  Please make it clear why your proposal should be reconsidered.
No / Yes + text addressing previous comments


Beamtime Requirement Summary
Summarise the PIs and their access time required for the next 6 months in the table below.  Use the times entered the table in Section 3.6.
	
	PI Name, affiliation
[bookmark: _Hlk73000776]A PI is defined as a group leader directing their own line of research
	Beamtime Required (hrs)

	Lead PI
	name, affiliation
	hrs

	Co-PI
	name, affiliation
	hrs

	Co-PI
	name, affiliation
	hrs

	Co-PI
	name, affiliation
	hrs

	
	Add more rows if required 
	

	TOTAL (shifts)
	

	Proposal reference number (if related to another proposal)
	text

	Date of original proposal submission
	date

	Date of updated science case (this document)
	date

	Number of PDB submissions in last 2 years from data on Diamond beamlines
	number

	Number of publications in last 2 years from data on Diamond beamlines
	number





Scientific context:  BAG description
Maximum 3 pages for this section.  (Less is also fine!)
3.1 BAG overview
Describe the BAG: who are the PIs, why would they form an effective BAG, why is there a collective need for XChem access, what are the various track records in small molecule development.
Add text here


3.2 Target selection process
Describe the mechanism and criteria by which projects are selected and prioritised for progression, and how you will review whether these are effective.
Add text here


3.3 Target progression. 
Describe infrastructure and funding available for progressing targets, including biophysical assay techniques, computational chemistry support and Med. Chem. expertise.
Add text here

3.4 XChem expertise
Specify the designated XChem user(s): what is their general crystallography and specific XChem experience, by what mechanism are they available for the duration of the BAG? The expectation is that each BAG has at least one designated super-user who supports all XChem experiments.
Add text here

3.5 Coordination.
Describe how the BAG will operate, including any coordination of hit-to-lead follow-up.
Add text here

3.6 Target prioritisation and summary of beamtime request
Provide details of all projects featuring in the entire BAG period, whether complete, not yet ready, or definitely scheduled for the upcoming allocation period (AP).
	Target
	Access tier
Tier 1/2/3 or “none”
	Shifts requested in next AP 
	Priority order for next AP

	Status 
(historic/new)
(“historic” = was already in previous science case)
	Reason for carrying forward from previous AP 
(e.g. screen ongoing, follow-up work, crystals not ready, abandoned, etc.)

	Target 1
	Tier 1
	1
	3
	New
	n/a

	Target 2
	Tier 2
	4
	2
	Historic
	Revisit solvent tolerance

	Target 3
	Tier 3
	1
	1
	Historic
	Following up good hits

	Target 4
	None
	0
	0
	Historic
	Crystals not yet ready

	Target 5
	None
	0
	0
	Historic
	Project completed


Guidance of beamtime estimation:
· Tier 1 (solvent test) = 1 shift (8 hours)
· Tier 2 (full screen) = 4 shifts 
· Tier 3 (follow-up screen) = 1 shift / 200 compounds
· “none” – if project complete, or otherwise not scheduled in this AP


Science Case & Feasibility
Add individual Science Cases for each target listed in Section 3.6:  copy-paste the section below (A-F) as often as necessary, separated by page-breaks.  
If preparing an update for a 6-month submission, it’s easiest to start from the previous Science Case document.  Existing targets should remain in place (or copied over if a fresh template), and any new ones appended.  (Abandoned targets can be deleted.)  Existing ones should be edited if appropriate (e.g. status change, new literature, etc.).
For each Science Case in the below, provide enough information so that, even if the review panel does not approve the BAG as a whole, it can still meaningfully evaluate the merit of individual projects.
Target 1: Science Case (2 pages max, but very okay to have fewer!)
A. Title (include target name)
Targeting orthosteric site of Protein A
	Responsible Principal Investigator
	Name

	Responsible XChem super-user
	Name

	Other designated experimenters
	Name

	Access tier
	Tier 1/2/3/Completed

	Requested shifts
	Number


B. Aim of the XChem screen:
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 for targeting a system (e.g. allostery); attempts to find otherwise elusive chemical matter; establishing druggability of a pocket; and blue-sky 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 is the rationale for developing another one?
5.	How would you 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?

C. 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.
D. Feasibility:
Crystals
	[bookmark: ItemAnchor16]Crystal Resolution
	Choose an item.
	Crystal reproducibility
	Choose an item.

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 is apo and with pocket accessible – or if not, why it might still provide meaningful hits in the binding site(s) of interest).
Crystal availability.
Crystallisation conditions including plate format and drop volume.
Average resolution and diffraction reproducibility.
Any known solvent tolerance (e.g. DMSO or ethylene glycol) and cryoprotectant requirements.
Any other important information relating to crystallisation.
E. Details on orthogonal assay strategy and availability:
	Self-score the biophysical assay
	Choose an item.
	Self-score the biochemical assay
	Choose an item.

Assay Details (Approx. 300 words):
Elaborate on the various assays and any provisional data or outline the strategies for developing them; for tier 3 provide details if XChem hits have been validated in orthogonal assays). Include details of both general and target-specific assays.
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.
F. Medicinal Chemistry strategy and resource availability:
	[bookmark: ItemAnchor23]Self-score medchem capability
	Choose an item.
	Self-score funding for follow-up 
	Choose an item.
	(Tier 3) Number of compounds
	Choose an item.

[bookmark: ItemAnchor24]Medchem strategy (Approx. 300 words):
Describe how follow-up chemistry will be done and what resources and personnel are in place for that. If currently not available, what is the plan for securing funding?
For Tier 3, explanation of design rationale and any relevant provisional data should be provided.



Only fill out section 5, 6 and 7 for new or continuation proposals.  For 6-month BAG updates, delete this section and complete the “XChem BAG 6 Month Report Form” which will be integrated with your science case for review.
Reports
Narrative summary of XChem beam time usage from this and/or previous proposal(s) 
(up to 300 words)
How many shifts were awarded, how was this time divided across the BAG and what was the time used for (e.g. solvent tolerance testing, pre-screens, full screens).  
Please highlight current stage of all targets that have either been at XChem by PIs of this BAG or are being proposed in this application, including plans for the currently applied allocation period.
Please provide details of any funding raised for projects with XChem results as supporting data.
Reference the table in Section 7 as appropriate.
Highlight of the work from previous proposal(s) (up to 300 words) 
Include a figure if appropriate.
Publications
XChem BAG Science Case 2023-08-01	[Date]

It is essential that details are given of relevant publications (and PDB (protein databank) depositions) that have resulted from XChem experiments carried out in the last 2 years (can be deleted/omitted if this is a continuation BAG proposal, if reported on in this submission).
Page 1 of 1

Previous shift usage:

	Target
	Progress (provide relevant Allocation Period)
	Hits and progression
	Dissemination
	Project overall

	
	Proposed
	Xtal system ready
	Tier 1 started
	Tier 1 complete
	Tier 2 started
	Tier 2 complete
	Analysis complete
	# of hits
	Progression status
	# pubs.
	# talks
	# PDB deps.
	Status (free text)
	Priority

	Target 1
	AP33
	AP32
	AP32
	
	
	
	
	
	
	
	
	
	
	

	Target 2
	
	
	
	
	
	
	
	
	
	
	
	
	
	





