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Presenter Notes
Presentation Notes
Natural history collections play a crucial role in supporting biological research by preserving and maintaining study specimens. These preserved reference collections provide valuable insights into biological diversity. 

The American Museum of Natural History in New York City houses one of the world’s largest and most comprehensive collections, containing over 34 million specimens.

While researchers have traditionally archived morphological voucher specimens. over the last 40 years, tissue vouchers have become increasingly vital as genome-scale sequencing and advanced analytical models have allowed us to enhance our understanding of species diversity and evolutionary relationships.





Presenter Notes
Presentation Notes
To address the growing need for long term tissue voucher storage, the AMNH founded the Ambrose Monell Cryo Collection for Molecular and Microbial Research in 2001. A centralized and accessible liquid nitrogen repository with the capacity to house approximately one million frozen tissue samples.

The AMCC is an amazing resource for both internal and external research that I want to highlight.



Presenter Notes
Presentation Notes
All samples are housed in liquid nitrogen vapor freezers that are are passive and on wheels. These heavily insulated vats don't require electricity to maintain LN2 temperature inside the chamber and can each hold a maximum of about 70,000 samples.
Each sample has individual unique barcode identifiers which links to the sample’s metadata in The AMCC’s internal Freezerworks database 
The Metadata contains all information about the samples, including things like taxonomy, locality, and positions of samples within the freezers.



Presenter Notes
Presentation Notes
Currently The AMCC has over 130,000 tissue samples, representing over 11,700 different species.
The AMCC collaborates closely with the Divisions of Invertebrate and vertebrate zoology, as well as outside programs like the National Park Service
All the samples are accessioned and searchable on their public website.
And Upon request from the AMNH Collections staff and researchers, AMCC will prepare tissue loans and even help create collecting kits for the field.

So this is an amazing resource for researchers looking for access and storage of genetic material.




Presenter Notes
Presentation Notes
When preparing our tissue samples for deposit at the AMNH, there are multiple parties invested that all have their own priorities.



Presenter Notes
Presentation Notes
As highlighted, all the tissues will eventually end up at the AMCC. Their priority is long term storage and seamless depositing of samples for researcher accessibility.



Presenter Notes
Presentation Notes
When preparing tissues for the AMCC They require the use of nunc cryo vials only – other vials are not freezer safe and may fracture due to the extremely cold temperatures
They prefer flash freezing in a liquid nitrogen dewar.  The samples should be stored in the vapor phase of the LN2, not submerged in the liquid phase to avoid cracked vials. 
If flash freezing isn't feasible collecting in buffer like NAP, RNA Later, or ethanol is next best option. But be sure to completely submerge the samples in their buffer and do not fully fill the tube with tissue or buffer. If you have large volumes of tissues, it is better to create multiple aliquots instead of risking broken vials due to expansion.
When bringing boxes of tissues down to the AMCC they require Submitting a clear electronic datasheet with the extended specimen data and position within the tissue boxes.



Presenter Notes
Presentation Notes
The students and curators are using genome data sequenced from the tissues to understand species boundaries, processes of speciation, adaptation, phylogenetic history and diversification. 



Presenter Notes
Presentation Notes
For their projects, they require multiple tissues preserved in multiple buffers and they need the tissues organized in a way easily locate them. This is especially important if you're collecting thousands of samples from one field expedition. 
From each specimen collected in the field:
We take a sample of liver in Ethanol for DNA extraction.
We take samples from at least 7 organs across all three germ layers to look at RNA for transcriptomics, genome annotation, and gene expression. These samples are preserved in our homemade Nucleic acid preservation buffer.
We also take a sample of Blood preserved in a homemade EDTA solution, which is currently giving us the best quality sequencing results for whole genomes.



Presenter Notes
Presentation Notes
And upon collection and prior to cataloging, you almost always need a huge stack associated paperwork. 
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Presentation Notes
Institutional invoices, MTAs, host country or state permits and US fish and wildlife 3-177s all require the number of individual samples from each species and often you must file this paperwork with only a few days notice at the end of a collection trip.
Upon return to the museum, the registrar needs similar information for accessioning.
And the AMCC and departmental collections staff must catalog and consolidate into our own databases and physical collections the least painful way possible. 




1. How to set up an assembly

2. How to pair it down for a small crew

Presenter Notes
Presentation Notes
So, To meet the needs of the various departments, the researchers, and the permitting and accessioning processes, the Department of Herpetology developed an organized, assembly-line approach for preparing samples in the field that streamlines tissuing and cataloging and significantly reduces the risk of critical errors.




1. How to set up an assembly

2. How to pair it down for a small crew

Presenter Notes
Presentation Notes
First up is to get organized. 
Assign everyone a station, set up the lab table, and ensure everything is prepped and ready to go, there is nothing worse that realizing something is missing while you’re elbow deep in the process. You also have a max of 15 to 20 minutes to properly preserve RNA for gene expression after death of the animal so you really can't faff around with disorganization after the animals are euthanized.




Presenter Notes
Presentation Notes
Sort the animals- As I mentioned, we like to take a full range of organs for transcriptome work and do this from first two we have of every species. After the first two are done we only take liver and blood samples.
I like to have the animals pre-sorted by species. It makes it easier to keep track of the tissues needed, plus easier on the dissector and pickler if it’s the same animal species instead of bouncing back and forth between something like a frog and a snake.



Presenter Notes
Presentation Notes
Animals are assigned catalog numbers and recorded in the field catalog either on paper or digitally. Once the animal is assigned a tag, it stays with the animal all the way through the process- Inside the bag, with the animal while euthanizing and dissecting, and immediately tied on during fixation. It is very important to keep the correct number associated with the correct specimen at all times.




Presenter Notes
Presentation Notes
Tissue tube labels are printed using an m211 label maker and ethanol-proof laboratory cryo labels and attached to the tubes. Honestly, I should get commission from Brady because m211 is the greatest thing that every happened to me and I recommend it to everyone. It is a rugged, portable Bluetooth printer that uses a phone app to create the labels.



lvonnahme
Presentation Notes
Most of us are very good at texting and you can see all the lines of the label on your screen at the same time. It is so user friendly you can easily print labels with way less errors than using the old school label makers with the built-in keyboards and screens where you can only see one line of text at a time.
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Presentation Notes
Because I know that I will need the same 8 tubes for the first two of each species and 3 tubes for the remaining it is easy to preprint the labels after assigning the tags. 
I prefer to have everything set up for the day ahead of time and it’s hard to see in the picture, but I prep the tubes in numerical order down the rows in the tissue boxes and within each row the organ tubes are in the exact same order every time. For example, the kidney is always the first slot, the skin is always the second slot, etc. I prefill the tubes with 1.5mls of the coordinating buffer. It makes it MUCH less stressful to have the labels printed and tubes filled ahead of time, but you can also assign someone print the labels in real time in the assembly line. 

The m211 also allows for quick printing should something come up during dissection, like unexpected reproductive organs or eggs. 
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Presentation Notes
Animals are euthanized according to IACUC compliance standards for the specific types of animals.
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Animals are then processed for their tissues. This is the most important step and if you only takeaway one thing from this workflow, this is it.

It is imperative that the correct tissues are in the correct vial with the correct buffer. This can get hairy, especially when we will have multiple dissectors and only one person on with tubes.  
We developed a call and response method. Where the person tissuing will, for example, say “14723 lung” and tissue tuber will hold up the tube and confirm out loud it is “14723 lung”. You can catch so many simple errors by just calling and responding.  And by keeping the position of the tubes in the exact same order. It becomes second nature to grab the tube quickly from the correct slot. 

Lids are capped and put back in the same slot. This also makes it easy to see if you missed anything.




Presenter Notes
Presentation Notes
We use individual tools for every organ that are cleaned and sterilized as we go. If you’re a small team, it could be helpful to have multiples of every tool, so you don’t get held up sterilizing.
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Presentation Notes
Specimens are then passed with their tag to the picklers who fix the animals.
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Presentation Notes
Once we’re finished, I tighten the nunc tube lid caps and check off in a digital spreadsheet what tissues we took and whether or not there was a voucher body.  At the end of the fieldwork the spreadsheet is easy to sum up to get the vial counts and number of species for the invoices and paperwork.

The tubes are consolidated down in numerical and organ order, taped up tight and labeled with the Expedition name, data, catalog numbers, and what box number it is. And you are ready to go.
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Presentation Notes
Our workflow meets the AMCC standards for tissue preparation and supports common researcher applications, such as transcriptomic and whole genome sequencing, that require distinct tissue preparations.

The organization and data management reduces the risk of critical errors, including mislabeled, damaged, or disorganized tubes, preventing legal permitting errors, incorrect invoicing, and costly sequencing mistakes.

The tubes are organized to maintain catalog consistency and deposit requirements by AMCC, and the digital spreadsheets are easily imported into the databases, streamlining cataloging for both the AMCC in Freezerworks and Herpetology lab staff in Emu.

Most importantly, this adaptable workflow can be implemented in any collection storing tissues associated with morphological vouchers, regardless of the storage facility used.





Presenter Notes
Presentation Notes
Please reach out to me or Svetlana Katanova, the collections manager of the AMCC
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