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Introduction
Running a research laboratory is a multifactorial endeavor for junior and senior principal investigators (PIs). PIs are pivotal in overseeing research operations, securing funding, managing personnel with diverse skills, and driving scientific discoveries. While most host institutions provide overarching research policies, several aspects of lab organization are often poorly defined. To streamline daily operations and interactions into an efficient and structured manner, PIs could significantly benefit by creating their own ‘Laboratory Handbook’.
To support both junior and senior PIs, the members of the Junior Faculty Committee of the International Society for Experimental Hematology (ISEH) have collated their resources and propose a framework for a ‘Laboratory Handbook’ covering relevant topics to effectively lead a research team. We have divided the proposed Laboratory Handbook into 5 thematic chapters focusing on (i) vision and lab culture (“Big Picture”), (ii) research conduct and data management (“Regulations"), (iii) lab logistics and daily operations (“Logistics”), (iv) lab structure, roles and responsibilities (“Team management”), and (v) professional development, career support, lab social life and work-life balance (“Professional development & well-being”). We hope this article inspires PIs to create their own resources to foster transparency, structure, and mutual understanding in a culture of accountability, inclusion, and shared opportunity. 
[bookmark: _k8l8rwdluis2]I. “Big Picture”
[bookmark: _7470gtaqzavt]Vision statement
Every lab needs its own scientific goals; however, it is equally important to create the framework to guide the team towards achieving them. A strong starting point for any Laboratory Handbook is a clear vision statement that outlines the scientific mission and long-term goal(s) of the lab as well as the expected relevance of expected findings for the research community. This statement will not only provide the necessary context for ongoing research projects and their contribution to the overarching scientific goal(s) but will also ensure that each lab member understands the proposed aims and required technical innovations. (See Box 1)
Box 1. Questions to consider when creating a vision statement:
Q1: What is the big problem you want to solve?
Q2: What is your unique value proposition to tackle this problem? The "why you and why now" question.
Q3: How will you set your lab apart from others in the field?
Q4: Who can you ask for advice for feedback on your vision statement?
[bookmark: _x0pb9998rkrg]Lab values, code of conduct and community building
This statement can extend beyond research goals and cover your personal ethos and research motivation. It can also set the stage for your group's values on personal and professional growth, mindset, diversity, and inclusion. Conveying the laboratory culture you aspire to create, your expectations for your team members, and what they can expect from you as their mentor can help you establish the foundations for transparency and mutual trust. Common values to highlight may include intellectual curiosity, experimental rigor, scientific integrity and collaborative spirit. This section also offers the opportunity to mention your personal mentorship style emphasizing on individual support, “open-door” or fixed-appointment interaction policy as well as your commitment to create and maintain a fostering environment. For newly established laboratories, having a clear statement of your values and priorities will help you attract and retain the right people for your team. 
Your values statement can also complement and incorporate aspects of your institute’s own code of conduct that covers behaviors and practices that are not tolerated. These include, but is not limited to, verbal or physical harassment or any discrimination based on biological sex, gender identity, sexual orientation, disability, physical appearance, body size, weight, ethnicity, religion, personal belief, or other aggressive behaviors such as intimidation, stalking, unwanted photography/video recordings or inappropriate physical contact.  Similarly, an annual lab retreat, 1-day lab trip and social lab go outs (for example for dinner, drinks, new year or summer gathering) can improve team spirit and help (international) students familiarize themselves with the host city. This may include a city treasure hunt or indoors escape games (See Box 2).
Box 2. Questions to consider when developing your lab values framework:
Q1: How will you foster a culture of collaboration vs. competition?
Q2: How can you ensure an inclusive environment that promotes equality and diversity?
Q3: How can you create a constructive and respectful feedback culture with your team?
Q4: How will you ensure work-life balance?
Q5: How often will you need to update our values statement?
Q6: What practices can you adopt for a culture of honesty and transparency?
Q7: What type and how often will you organize team building activities?
[bookmark: _kkuy9yjs89zg]II. Regulations 
[bookmark: _wx0kfc76afjq][bookmark: _4yumpeafmjfd]Research integrity, data reproducibility, and data storage
Ensuring data integrity and reproducibility is one of the most important tasks for junior PIs, as most of the experimental work will no longer be performed by them. Whilst many institutes now mandate a data management plan, for those PIs where this is not the case, they need to establish a robust data-checking system ensuring they have seen all raw data before any paper is submitted or published. For example, this may in part be delegated to a co-author who was not directly involved in the experimental documentation and/or data analysis. In this instance, the first author shares all raw data, so the assigned co-author can double-check all figures/analyses and report any inconsistencies to the first and corresponding authors in a table format or written report. You may also want to ensure that all raw data associated with a manuscript is kept in one shared drive location that is accessible for all. A similar approach should be followed for all computational data, so that all scripts are shared with a computational co-author, who starts with raw/pre-processed data and re-creates all analyses and figure panels of the manuscript. To avoid potential data integrity issues, PIs can assist by fostering a lab culture that celebrates scientific excellence and recognizes and corrects genuine errors and mistakes. Accepting that we all make mistakes as part of the learning process can help prevent dubious data from being included in a publication. (See Box 3 and section below related to lab books and record keeping). 
PI’s should always ensure that all research personnel read and adhere to the code of conduct for research integrity guidelines published by their home institutions and other authorized sources (e.e.g All European Academies (Allea) https://allea.org/code-of-conduct/, the U.S. National Science Foundation and National Institutes of Health https://www.nsf.gov/od/recr.jsp; https://ethics.od.nih.gov/policies, or National Health and Medical Research Council (Australia) https://www.nhmrc.gov.au/research-policy/research-integrity ). 
Box 3. Questions to consider when establishing research integrity and reproducibility expectations:
Q1: What is your strategy for data reporting based on the different types of experiments and data types acquired in your lab? 
Q2: How will you implement regular checks of primary and raw data to verify accuracy prior to publication?
Q3: What ongoing training and discussion platform will you provide for all team members to ensure reproducibility and integrity?
Q4: What initiatives can you introduce to celebrate both failures and success of a project? 
[bookmark: _ntdbhdchdjj7]Experiment record keeping - Lab book
Proper documentation of experimental methods and results is paramount for good scientific practice. It is also critical to ensure efficiency and reproducibility between experiments and lab members. There are many options for experimental lab book documentation, including traditional hand-written lab books or electronic versions, and institutes may mandate what to use. The electronic lab book has the advantage of searchable terms, secured storage, easy editing, convenient addition of pictures or other media datasets and is easy to read without the risk of missing relevant info due to hand-writing style. Suggestions of electronic lab book systems used by our laboratories include Microsoft OneNote, Lab Archives, SciSure, Benchling and Notion. It is important that all lab members adhere to a common format of lab bookkeeping and use shared templates for experimental details (such as excel/word file templates for flow cytometry experiments including the date, specific info about model organisms used, antibodies and conjugated fluorochromes, working concentrations of each antibody, incubation times and temperature). Any notes or calculations associated with the individual experiments should also be transferred to the corresponding lab book entry or uploaded to the electronic format.
Authorship
Authorship criteria may vary between different labs and institutions but will always require that all qualifying contributions are clearly stated. In general, authorship signifies a substantial intellectual contribution to a published paper. This includes but is not limited to conceptualization of a study, design and execution of experiments, data interpretation, and manuscript writing. In any case, PIs are encouraged to communicate the author list to their teams before manuscript submission to ensure that all contributing researchers are included. Along the same lines, team members should feel welcome to discuss authorship-related issues with their supervisor(s), and PIs are encouraged to proactively create the environment to enable such discussions (see Box 4).
Box 4. Questions to consider when managing authorship:
Q1: What is your policy on co-first, co-last or co-corresponding authorship? 
Q2: Will technicians and research assistant be authors or mentioned in acknowledgements?
Q3: Which of the authors will be responsible for the journal submission process and cover letter?
Q4: How will you address authorship or concerns for personnel once they have left the group?
[bookmark: _km74kh9rf947]III. Logistics
[bookmark: _hhssmso6c14d]Orientation and on-boarding for new lab members
In this section of their Laboratory Handbook, PIs are advised to include key information to help new lab members navigate an on-board during their first days in the lab that might be unique to your group. This could include details on how to set up their email/server account and password; access to the Wi-Fi or ethernet; access shared servers and stored research data; obtain their lab keys or access card(s); obtain their lab coat; login to the University library to access research papers; access the online platform of the host institution for paychecks and benefits (if applicable); and complete their medical screening, if required by the host institution. 
This chapter could include information on general lab orientation (for example list and specification of available technology platforms); how to register for training courses on lab safety and animal handling; how to apply for animal and human ethics approval; get access to the liquid nitrogen tank, freezer and fridge organization; safe use and transport of biological and chemical reagents; disposal of chemical waste as well as any guidelines for working with patient samples. It may also include how shared lab jobs are designated and managed to ensure all equipment is maintained. 
[bookmark: _395rukzi1lc4][bookmark: _rqnvlotaijet]Contract completion – Members leaving the lab
A research lab is a dynamic entity with members joining and completing their roles within the team. For leaving team members, a structured off-boarding process should be timely communicated. All generated data and code need to be archived, the exact location (hard drive or server path) should be clearly communicated, notebooks and lab books need to be reviewed and authorship contributions for future papers need to be discussed. These steps ensure professionalism and foster a culture of mutual respect (See box 5).
Box 5. Questions to consider for on- and off-boarding research personnel:
Q1: What inductions are provided by your institute and what inductions are needed for your lab?
Q2: How often do you need to review orientation material to ensure it stays up to date?
Q3: Should you have a leaving checklist and exit interview for researchers leaving the lab?
[bookmark: _m0yjts7wkkcb]IV. Team management, roles & responsibilities
[bookmark: _ajo60uxilcjd]Lab Structure, responsibilities and citizenship
A well-functioning lab depends on well-defined roles and shared responsibilities. In their lab handbook, PIs could outline the organizational structure of the group emphasizing who is accountable for overseeing the completion of activities vs. who is responsible for performing the activities. This can include well defined roles and responsibilities for each team member. Defining this in advance can prevent “unauthorized” hierarchies and conflicts in decision making. These can include roles and responsibilities around experimental design, ordering general or project-specific consumables, protocol optimization, animal protocol writing, animal husbandry, animal experimentation, data analysis, maintenance of equipment. 
In principle, lab technicians and/or staff scientists are responsible for ordering consumables, optimizing and updating protocols for standard operating procedures, conducting routine experiments and operating central machinery of the lab. Undergraduate or Master’s students are involved in specific projects aiming to gain technical and critical thinking skills. Doctoral students are responsible for experimentation, data analysis and data presentation of a specific project and potential collaborations. Postdoctoral researchers are responsible for leading individual projects, applying for external funding, conducting experiments and for supervising students.  
It is important to also define the principle of a good “lab citizen”: a person who can complete their own tasks and contribute towards advancing the entire team by supporting their colleagues experimentally, providing genuine feedback on lab meetings, following simple rules of shared lab space and equipment, and avoiding conflict. Emphasis can be placed on how small acts can make a big difference in everyday lab life, including acting responsibly and keeping a clean and tidy laboratory space after use, stocking, labeling and placing orders for common consumables, fulfilling shared lab tasks and properly storing each other’s deliveries. Specific activities can be mentioned and organized to improve team interactions and mutual respect, such as “The Culture Box” https://www.understandinginterventionsjournal.org/article/27510.pdf and other simple interactive activities as recommended by the National Research Mentor Network https://nrmnet.net/ are easy ways to cultivate respect and understanding between lab members from diverse backgrounds.
[bookmark: _7tmkvsq5tp84]Managing and setting an expectation framework
Transparent communication of mutual expectations is essential for creating a productive and equitable lab environment. PIs are encouraged to clarify your expectations (see box 6) early such as during personnel interviews or even job advertisements. This expectation framework should be regularly revisited and aligned with each member’s progress and skills. These expectations should extend beyond research output, and include lab citizenship, internal and external collaboration styles, data sharing and lab meeting participation.
Reciprocally, it is important to communicate what lab members can expect from you as a supervisor and PI. This includes your availability, frequency and type of feedback, support for fellowships and individualized career opportunities as well as your commitment to create a fair and respectful working environment. It is recommended to mention the initial expectations in the lab handbook and include the updated version in written form along with the individual progress meetings at least once per year (see next chapter), thus promoting a culture of transparency and accountability. 
Box 6. Questions to consider around assigning lab responsibilities and managing expectations:
Q1: What time will lab meetings be considering commutes and family responsibilities?
Q2: How will you manage requests for flexible work arrangements that are fair and transparent? 
Q3: What are your expectations around emails and communications outside of standard work hours?
Q4: How will you manage and assign a work roster for general housekeeping in the lab?
Q5: What are your expectations around online versus in person meeting attendance?
Team Interactions
Meeting Mindset
Lab meetings are a great opportunity to not only share the latest research results but strengthen the lab's culture of respect and collaboration. The format for data presentation in lab meetings varies widely across labs from brief overview-based data presentations to rigorous meetings focusing on raw data, primary results and technical limitations. Regardless of content, the key to effective lab meetings is that all attendees understand the scope. It should be clear that this is an opportunity to share information and project progress with colleagues, who in turn can provide constructive feedback on direction and troubleshooting. In addition to data review and troubleshooting, group data meetings are often a good time to take a step back from a project and consider the project in the broader context.
PIs are therefore advised to break the session down into (i) focusing on questions regarding the data presented and methodology, (ii) troubleshooting, and (iii) next steps. Note that the meeting is designed to improve experimental methods and brainstorm on ways to improve the conclusions of the conducted work. Then, if and when necessary, questions and feedback can be on presentation style/slide design.
[bookmark: _aremupfpqxn5]Team meeting formats
As there are many different options for structured meetings, PIs can explicitly mention in their Laboratory Handbook the different styles and formats of the team and personal meetings they want to organize. We have listed various formats below for inspiration. 
[bookmark: _192ec2344jf8]Data Focused Meetings
One person presents their recent data including 2-3 slides of introduction to the topic, experimental procedures, previously presented data (indicated on the slide), new data with 1-sentence conclusion and plans for follow up analyses. Constructive feedback is then provided that is limited to data analysis, data presentation and follow up work and not on presentation style related to the researcher. Alternative format for small groups: Round table data presentation, where a lab member presents their recent data from the previous meeting (with or without slides), in order to receive feedback from every group member.
[bookmark: _15qhosxb1x1g][bookmark: _82ir2xfkdhf]Blue sky / Brainstorming meeting
Presenter selects a topic or new direction of research citing recent literature (50% of the presentation) followed by a hypothesis and potential experiments to address this following a specific timeline that might include a grant application (50% of presentation). The lab group then provide critical feedback on hypothesis and next steps.
[bookmark: _lbtulsqe3b7s]1:1 project progress meetings (weekly-biweekly-monthly)
PI meets with each group member individually to discuss progress, technical challenges and to set priorities for specific projects/topics. The lab member prepares a quick list with points to be discussed prior to the meeting to ensure efficient and timely completion of the meeting. Notes are taken and forwarded by the PI to individual as a record of the meeting. 
[bookmark: _c1cn7fxxkp]Career planning meeting (once or twice a year)
PI meets with individual group members to discuss mid-term progress, career expectations, future goals and project timeline planning. This meeting is also a platform for reciprocal feedback to express and meet expectations and personal progress from both sides. This is an opportunity to generate and revisit an ‘Individual Development Plan’ that can include building transferable skills, leadership, teaching, and contributions to the discipline. 
Journal club meeting
These meetings are the most varied across labs and institutes but remain an important part of developing critical thinking skills, learning about the latest discoveries, and encouraging new research directions.  
o  Time Saver Option: Presenter picks a paper and presents the relevant experiments and conclusions in a concise manner. No paper circulation prior to the meeting. If parts of the paper or experimental procedure are relevant to specific lab members, those are followed up on individually. Only the presenter needs to read the full paper.
o   Highlights/Lowlights: Presenter picks a paper, shares it one week prior to the meeting and asks everyone to pick the "best" and the "worst” aspect of the paper. After the presentation, a quick round-table discussion where everyone defends their choice takes place. All members read and evaluate the paper in advance.
o   Extensive formal review: Presenter picks a paper, circulates with a week's notice, everyone scores the paper out of 10 for novelty, scientific rigor and overall approach, and suggests one additional experiment that would enhance the paper. All members read and evaluate the paper in advance.
o   Concise review: Presenter picks a paper, shares it with one week prior to the meeting, nominates individuals to critique different aspects each: (1) novelty, (2) scientific approach, (3) additional experiments that would improve the paper.
o   Multi-presenter review: Presenter picks a paper, shares it one week prior to the meeting and allocates each figure to a different lab member - each person preps this to explain what it shows - presenter puts together power-point of background and figures.
[bookmark: _w6pg0kkqer26]Probation period meeting
Some universities/institutes will have a 6-month probation period at the start of a contract concluded with a review meeting at the end of this period. This meeting should be used as an opportunity to openly discuss progress as well as any issues / improvements or changes to your role or management structure.
[bookmark: _oc73ebqmulja][bookmark: _ilr0lnqrccxv][bookmark: _byxpivtwqmig]V. Professional development & well-being
[bookmark: _b6wc0rt12uuy]Professional development
Complementing the career planning meetings above, the ‘Individual Development Plans’ provide PIs the chance to support professional development and career planning, including available courses and workshops for transferable skills organized through the university or institute, and ways in which the PI can/will support their lab members to prepare for job interviews, networking and career decisions.
[bookmark: _po6ngys922r3]Social life & work-life balance
Research can be demanding and encouraging positive well-being is crucial for all personnel, including PIs. Therefore, this is an important aspect of lab life that should be detailed in the lab handbook. Lab members should be encouraged to use their annual vacation time. No one should be expected to work when feeling unwell. PIs should become familiar with the well-being resources at their institutions (e.g. local and national resources for mental health support, including personalized counseling) and include them in the Laboratory Handbooks. PI’s are encouraged to do regular well-being check-in’s and consider making this a standing agenda item in individual 1:1 meeting. 
[bookmark: _pgqtech6104m]Outlook
Scientists increasingly recognize the value of working in an inclusive, supportive and constructive environment, where they are mentored and respected. A lab handbook is a powerful tool to communicate your values and invest in your team by proactively creating a framework to foster transparency, encourage trust and avoid conflict. Our advice is to write this early, share it openly, and revise it frequently. Additional resources are provided in Table 1. 
 
Table 1: External links for helping write content for your Laboratory Handbook. 
 
	Title
	Type
	Link
	Description

	NorthernBUG Code of Conduct
	Conference Code of Conduct
	https://northernbug.github.io/code_of_conduct/
	A code of conduct for conference/meeting events

	techUK Code of Practice
	Code of Practice
	https://www.techuk.org/code-of-practice.html
	Succinct description of organizational values

	Harvard Inclusive Meeting Guide
	Meeting guide
	Inclusive Meeting Guide (harvard.edu)
	Meeting guide with links to papers on inclusive meetings

	Barcelona Biomedical Research Park - Code of Good Scientific Practice
	Research Integrity
	https://www.prbb.org/multimedia/code_of_good_practice_pdf_eng.pdf
	Code of good scientific practice 

	Agile Lab handbook
	Company handbook
	https://handbook.agilelab.it/
	Interesting example from a company (includes HR processes too)

	LivingBodiesObjects
	Ways of Working (ethos)
	https://livingbodiesobjects.org/our-ways-of-working/
	

	ARCHER2 Code of Conduct
	Training/events Code of Conduct
	https://www.archer2.ac.uk/about/policies/code-of-conduct.html

	Details who is responsible for enforcing the code of conduct
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