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About this Document

This document is a field manual detailing the principles and practices for taking tissues from animals found dead in the field. It describes the practical aspects of collection, methods of preservation and how to send samples to the Australian Museum, but the many of the principles are applicable to collection of tissues anywhere in the world. This document will be regularly revised and updated. Please contact the DNA Laboratory manager at the address below with comments, suggestions or requests for materials or further information.
Contact Information

Manager, DNA Laboratory

The Australian Museum

6 College St

SYDNEY NSW 2010

Ph
02 9320 6454
Support from the Australian Museum

The Australian Museum can supply most of the materials mentioned in this booklet to you, if you know in advance of going into the field that you want to collect tissues to lodge in the Museum’s collection. If you wish to collect more than a few tissues, we can supply bar-coded collection tubes with unique identifiers.
Document Change Log
September 2010
· Added in section on “Support from the Australian Museum”.
· Removed section on use of 10% Buffered Formalin for preservation.
· Added in EDTA as a component of 20% DMSO and NaCl preservation solution.

· Added in “Emergency Methods” of preservation, incorporating table salt, silica or drying

· Added in “What Will it Preserve” column into “Methods of Preservation” table.
· Updated address and contact details and page numbers.

· Updated suppliers list.

· Updated “Data Sheet for Tissue Collected in the Field”.

February 2011

· Section on Ethanol was updated with instructions for sending Ethanol preserved specimens via Parcel Post or courier under Special Provision A180 of the IATA Dangerous Goods Regulations.
© 2011 Australian Museum.

This booklet may be freely distributed and reproduced in full for non-profit purposes.
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Background and Introduction
The Tissue Collection at the Australian Museum was established in 1988.  It currently holds approximately 50,000 tissues preserved at -80oC in ultracold freezers.  The primary use of the tissue collection is as a resource for molecular genetic studies. For the most part, these aid in issues of species/population management and provide data necessary for informed debate on biodiversity and conservation. It is also widely used in systematic studies. The existence of this resource can obviate the need for unnecessary collection and sacrifice of animals for such studies.  In the case of research involving endangered or extinct species, such biochemical or genetic investigations may only be possible if material is already held in a collection of this sort. While its primary function at present is a resource for genetic studies, this may not be the case in the future. The tissue collection, like other biological collections will no doubt serve future needs that may not have been considered today.

How the collection is used

The vast majority of the collection is derived from the activities of the natural history sections within the Australian Museum. The collection contains molluscs, arthropods, fish, reptiles, amphibians, birds, and mammals.  Researchers within the Museum use small sub-samples of specimens held in the collection for various projects, but the collection is basically “held for posterity”. At the discretion of the Natural Science Collection Managers, the material is also available to researchers external to the Museum. This is governed by the terms and conditions of a Specimen Licence Agreement. We do not charge for curation of tissues.  

Future directions

Taronga Zoo: There is a growing component of tissues in the collection derived as a by-product of post-mortem examinations at Taronga Zoo.  The aim of this arrangement is to save a valuable resource for later studies, which would otherwise be discarded.  Although we are principally interested in exotics and Schedule 1 & 2 species, we also value samples of some of the more common species that may not be represented in the collection. 

The National Database: Groundwork has begun for setting up a National Database of tissue collections: an initiative of the South Australian Museum. It will comprise the collections of each State’s museum, and be electronically catalogued. The South Australian, Western Australian and Northern Territory Museums’ tissue collections are already computerised, and the Australian Museum’s collections are well on the way to being computerised. Such a scheme will allow NSW government agencies better access to interstate data for biodiversity and other research projects. Along with the Australian biota, that of South-East Asia and the South-West Pacific is substantially represented. When fully implemented, it will include in excess of 100,000 specimens – probably the largest collection of its type in the world.

Genome Resource Network of Australasia (GRNA): The GRNA was established in 1997. It aims to link those collecting, storing and using biological materials for research, management and conservation. This encompasses State conservation agencies, CSIRO, Cooperative Research Centres and universities, etc.  The Museum, as a major repository of such material, is in a position to be a substantial contributor to the Network.

Opportunistic collection: Opportunistic collection has, and should continue to, substantially enhance the collection's breadth. As well as the NSW NPWS, we hope that this will become a routine practice of other field workers and organisations.

Opportunistic collection of tissue in the field

General collection principles

When collecting biological samples opportunistically, three things should be kept in mind:

Uses of collections change over time. Any biological collection represents an invaluable resource, the importance of which may not be realised immediately. The Australian Museum’s natural history collections are the oldest in Australia, dating back to the early part of the 1830s. Since that time, the role of the collections has changed and new applications have been found. Along with traditional practices such as taxonomy, the Museum’s collections also play a vital role in biodiversity research and environmental impact assessment. Likewise, tissue samples collected now will serve future needs that are yet to be considered.

Common animals may be locally rare. It should be appreciated that while some animals may be considered abundant, they may be locally rare for a particular area or the designation as common may not have been reviewed for some time and hence is out of date. Generally, information on the status of an animal is only available to a specialist researcher and is only determined after further investigation. It is important not to dismiss samples as worthless without first checking the status of the animal from which it was derived. As a general rule, collect first and ask questions later. 

There is a temporal aspect to sampling. Any collection represents a unique event that cannot be recreated. Biological systems are dynamic and subject to continually changing circumstances. Samples taken from a population of animals ten or fifteen years apart are intrinsically different. In fact, such samples are necessary when answering questions about population decline or recovery, for example. As the collection ages, it will become more amenable to this type of research. 

Practical aspects of collection

In planned collection field trips, collectors take a large canister of liquid nitrogen (-196oC) into the field.  Tissue collection is carried out in clean conditions from an animal that has only just died or been euthanased.  Samples are taken from the healthy liver, kidney, heart or muscle, dropped into sterile plastic tubes and then snap-frozen in the liquid.  The canister is then returned to the Museum and the tissues go straight into a -80oC freezer.  These tissues can be used for the greatest variety of techniques and offer the best results and most flexibility in biochemical studies.  While it is unlikely that this could be a workable situation for opportunistic (as opposed to dedicated) collection situations, several alternatives are available.  It may be possible to obtain dry ice (-78oC) in some regional areas, which is ideal for snap freezing of tissues from fresh carcasses. Other procedures that do not require freezing are detailed in later sections.

Biological molecules degrade as the tissue in which they are contained decomposes. Perhaps the most commonly practiced techniques use DNA and proteins. The methods described here will focus on those molecules.

Proteins degrade faster than DNA. Unless the tissue is taken from a very recently deceased animal, and promptly frozen, the protein component will probably be of limited use.  While samples for protein work cannot be stored in ethanol, DNA is preserved very effectively by this method. It can also be extracted from frozen tissues.

DNA is far more robust than proteins, but it too will degrade if the tissue is:


a)
already in an advanced state of decomposition.


b)
exposed to acids such as those from the bile duct or the stomach.


c)
allowed to continue to decompose because it is not preserved either by immediate cooling/freezing or dropping into ethanol (ethyl alcohol).

What to collect and where on the carcass to collect it

Almost every type of cell contains DNA: the molecule that carries all the instructions that make an organism unique. Some types of cell are better than others for extracting DNA and some contain other molecules (eg proteins) which can also be useful in biochemical studies. This section describes the types of tissues that we are interested in.

Types of tissue

Candidate tissues include: 

Liver

Kidney

Muscle

(Fat)

Skin, hair or feathers


They are listed in the order in which they are preferred for genetic work, but also the order in which they tend to decompose in the carcass (that is, the liver decomposes first). Liver contains many enzymes that can be used in protein studies and is a good source of DNA. It is best taken if the sample can be frozen. Other tissues are best used for DNA studies if ethanol is the only preservative available. Heart tissue is both stable in the carcass for a longer period than other tissues, and very useful for genetic studies. Fat is generally not a good source of genetic material. However, it is useful for studies on bioaccumulation of pollutants such as hormones and heavy metals. While this is not at present a common use of the tissue collection, it may prove to be in the future.

Judging levels of decomposition

Tissues that are partially decomposed are still useful for some techniques (eg DNA work). However, the range of techniques that can be applied to a fresh sample is much greater. Therefore, the fresher the better.

In general, common sense is a good indicator of tissue condition.  If the tissue looks soupy, slimy or green and has an incredibly bad smell it's probably no good.  A slightly “off” smell is to be expected. The table below summarises some of the cues for judging the state of a tissue.

	Tissue
	Fresh
	Decomposing

	Liver
	• Purple to red in colour

• Soft to the touch

• Does not "dissolve" if pinched
	• Brown to green in colour

• Watery consistency.

	Kidney
	• Red to brown in colour

• Firm to the touch
	• Tan to green-brown in colour

• Soft to the touch

	Muscle
	• Varies in colour depending on location (white, pink or red)

• Rebounds slightly to the touch.
	• Stays damaged/squashed when depressed 

• Can be slimy


Where to collect from

If possible, avoid sampling from areas of the carcass that have been exposed to the sun for long periods and/or to scavengers like flies, birds and burrowing invertebrates. Direct sunlight damages proteins and DNA, and scavengers can contribute their own proteins and DNA to the tissue, making interpretation of biochemical studies difficult. 

If the collector knows that the animal has just died (ie within three to four hours) and feels confident in anatomy, sampling of the internal organs such as the liver or kidney would be ideal, remembering to avoid stomach/intestine and bile duct.  Taking a sample of muscle and skin would also provide good material.  Since the carcass is fresh, this can be taken from anywhere on the animal that appears to be in good condition.  Fat (blubber) should be avoided if taking a muscle sample. Samples from a fresh carcass should be placed onto ice if available (page 9). If ice is not available, follow one of the other protocols (pages 11 – 17). 

If the carcass smells rotten from a distance or looks bloated, it is likely that significant internal decomposition has occurred.  Muscle tissue may be okay from areas away from the visceral organs. Skin samples should be taken from areas where there isn't a lot of flesh rotting underneath. For marine mammals and turtles, skin and muscle samples should be taken from the back above the tail or posteriorly on the flipper. Avoid sampling near the belly on a mammal, or on the underside of a turtle. Similarly, skin, muscle or feather/fur samples from birds or mammals should be taken from areas where internal decay is least noticeable.  In this case, samples should be taken from the extremities: on a limb or wing or, if it is too small, where this wing or limb joins the body. Again, when sampling from the body, avoid areas were decomposition is noticeable.

NOTE ON FEATHERS and FUR: DNA is derived from the “root” of the feather or hair.  When sampling feathers, pluck a few well-attached ones, rather than feathers that have just fallen off. Fur samples should include the base of the hair, not just the shaft. Again, it is preferable to sample from areas where there's no sign of rotting flesh beneath.

Methods of Preservation

The method of preservation of biological specimens varies widely according to their intended use. The table below lists the advantages and disadvantages of some preservation methods under field conditions. Freezing and/or ethanol are by far the most preferred methods, as they allow for the greatest use of the sample. However, as they may not be available to all field workers, some other methods are suggested here also. The next section gives detailed protocols for each method.

	Method of Preservation
	What will it preserve?
	Advantages
	Disadvantages
	Refer to page

	
	DNA
	RNA
	ENZYME
	
	
	

	Freezing
Preferred:

   1. Liquid N2 (-196oC)

   2. Solid CO2 “Dry Ice” (-78oC)

   3. Domestic freezer (-20oC)

	(((
	(((
	(((1
	Can be used for almost any tech​nique, including genetic and other studies. This is the pre​ferred preserva​tion method.
	May not be readily available.
	9

	70%-100% Ethanol
Preferred:

   1. 70-100% pure ethanol

   2. Domestic methylated spirits

   3. “Rubbing alcohol” (isopropanol)
   4. Highest proof vodka


	(
	(
	(
	Best method after freezing for pre​serving DNA.


	May not be readily available. Flamma​ble. Classed as a “dangerous good”. May cause problems posting or couriering samples if large quantities are used.
	11

	20% DMSO, EDTA & Saturated Table Salt

(dimethyl sulfoxide, ethylenediamine tetraacetic acid &  NaCl)
	(
	(
	(
	Tissues are stable at room tem​perature or can be left in the fridge.
	May not be readily available. Hazardous substance. DMSO acts as a universal solvent, enhancing the absorption of sub​stances through the skin or respiratory pas​sages. Do not use it in conjunction with other hazardous substances.  EDTA can cause magnesium deficiency if absorbed in the body. May limit the application of some DNA techniques.
	13

	Emergency methods

Salt OR Silica in a sealed container
Or

Drying of blood on absorbent paper
	(
	(
	(
	All materials are read​ily avail​able in the field.
	Tissues have to be well scored for salt or silica to do the preservation work.  The scoring may intro​duce contamination of tissue with DNA from other sources.  Maximum tissue thick​ness is a couple of millimetres. 
	15

	15% Trehalose
	(
	(
	(
	Sugar does not denature pro​teins. Therefore, this technique can be used for protein and DNA work.
	Not widely available. Collectors would have to go prepared with solution. There can be prob​lems with fermentation if tissues aren’t dried.
	17


1Enzymes will be preserved in fresh tissue in -20 oC domestic freezer for a week or under, the tissue should be transferred to a -80 oC freezer as soon as possible.

Taking Samples

Which preservation method to use

The method you choose to preserve the tissue samples ultimately depends on what is available to you. You should use the method that maximises the utility of the sample, taking into account the resources you have at hand. Freezing is the preferred method for fresh samples. However, it is not likely to be available to many field workers. 
Data sheets

All the information pertaining to a sample is recorded on a data sheet - it is an integral part of tissue collection. A data sheet should contain the following fields:

Field Number: Each animal is given a unique label. This usually consists of the collector’s initials and a number to identify the individual animal eg TF105 or GH1. However, any system you use is fine. 

Tissue type: The types of tissue that have been taken must also be recorded on this sheet, for example, muscle, skin or liver. It may be convenient to abbreviate these to M, S or L. If you use any abbreviations, be sure to include a key somewhere on the sheet.

Species: The type of animal (to the best of your knowledge) must be recorded. Try to be as specific as possible. If you know the scientific name, use that name or a well-known common name. It is of little help if a sample is recorded only as “whale” or “bird” - try to get a precise identification. 

Location: The last piece on information that must be recorded is the location where the animal was found. Again, you should be as specific as possible and, if available, use a GPS unit to record the precise latitude and longitude (or UTM etc). If you use a GPS, give coordinates equivalent to “seconds” (ie decimal degrees to 4 decimal places and decimal minutes to 2 decimal places). When writing down locations, it is good practice to start large and finish with the specifics (eg “Sydney, Homebush Bay, Newington Armaments Depot” or “Lennard’s Island, 7 km N of Eden, S side of island”).  

Comments: You should also record on the data sheet any other information that might be relevant. This might include the cause of death; the weather, tide or sea conditions; or the sex of the animal. 

You will find a sample data sheet at the end of this manual. It is suggested that you make copies of this sheet. However, if you use your own sheets, make sure you include at least all the above information. An example might look like this:

DATA SHEET FOR TISSUE COLLECTED IN THE FIELD

COLLECTOR: Boris Brown      CONTACT TELEPHONE NO: 02 9123 4567   DATE: 7/9/99
M=muscle, K=kidney, L=liver

Labelling

While it sounds a simple task, adequate labelling of samples is of the utmost importance. Unless a sample can be properly identified, it is close to worthless. It is disheartening to find that, after considerable effort on behalf of the collector, something as simple as poor marking of the tube renders the sample useless. Ensure that your handwriting is legible and mark the tube in at least two places with the field number in case one rubs off. Don’t write on dirty, greasy or wet tubes. Labels on plastic bags, especially once frozen, are likely to rub off. Therefore, as a precaution, insert a label written with pencil inside the bag. Pencil labels are also useful for samples in ethanol as most permanent textas rub off when in contact with alcohol. 

How much tissue to take

Be guided by the amount of healthy tissue available.  Avoid taking decomposing tissue adjacent to healthy tissue just to make up the amount you are aiming for.  Molecular methods only need match-head sized tissue samples and much better results are achieved with this amount of healthy tissue than large chunks of tissue with decomposing edges.

If sampling into ice: take larger chunks of tissue, if possible, as they defrost more slowly after being frozen (eg minimum 2-3cm3). Do not overfill the container. Expansion of the sample due to freezing may cause the container to crack.

If one of the other methods is used: a sample 1cm3 in size is more than adequate.  Be guided by the size of the sample vial available.  The volume of the preservative should be at least twice that of the sample.  Taking really large amounts of tissue to be preserved in ethanol means you have to be carrying unnecessarily large amounts of the solution. This may present problems when transporting the samples (due to dangerous goods regulations). If larger samples are taken, the solution also takes longer to permeate and therefore preserve the tissue. Rather that one large sample, it is a good idea to take two small samples of ~0.5cm3 each: about the size of a frozen pea. Slicing these further will increase the surface area available for permeation of the preservative. This is very important when using methods other than freezing for preserving samples.

For all methods

Materials

For all methods of tissue collection, you will need the following:

· Data Sheet plus plastic bag for the sheet to go in (eg Zip-top sandwich bag)

· Indelible pen such as a fine texta and/or a hard-leaded pencil (HB-2H)

· Disposable gloves (available from chemist or hardware stores)

· Disposable scalpel/handle set or scalpel blade attached to scalpel handle or dissecting scissors or single sided razor blade (available from hardware stores) or clean, sharp knife if necessary.  NB:  Suitable sharps containers will need to be provided if using scalpels.

· Forceps or tweezers if available

· Disposable facial tissues to wipe down dissection instruments between animals 

· Plastic bag to hold both the wrapped or contained specimen and the wrapped data sheet

Collection Procedure

The following procedure is common to all preservation methods. Follow the steps below, then turn to the page detailing the method you will use.

· Fill out as much of the Data Sheet as possible before commencing

· Label the bag/s or container/s in which the tissue is going to be put with Field Number, Tissue Type (eg L for liver, M for muscle, S for skin) and, if there's room, the type of animal.  If possible, put the label in two places on the bag or container in case one label rubs off.  The aim is to be able to link the specimen in the container with the information on the Data Sheet.  Have the bag or container ready to drop the sample in as soon as it is dissected.

· Use disposable gloves.  If none are available, try to avoid touching the tissue with your fingers.  

· Aim not to mix your cells (from your hair or skin) with those of the animal, and also not to mix one animal's cells with that of another.

· Remember to clean your instruments thoroughly when moving from one animal to the next. Dipping in ethanol and burning off the excess is a good way to do this. Alternately, flame the instruments quickly over a cigarette lighter or similar and wipe down afterwards. Failing this, wipe down the instruments with a clean, dry facial tissue, ensuring that no traces of blood or other material remain.

For cryogenic methods of preservation, refer to page 9.

For all other methods, refer to pages 11 – 18.

Freezing

	Liquid nitrogen

UN1977 NON-FLAMMABLE GAS CLASS 2
	DANGEROUS GOODS
	COURIER

	Dry ice (CO2 solid)

UN1845 MISCELLANEOUS CLASS 9
	DANGEROUS GOODS
	COURIER

	Domestic Ice
	See packing instructions, page 19
	COURIER


Liquid nitrogen or dry ice

While liquid nitrogen and dry ice are among the best methods of preservation, each presents its own problems. Liquid nitrogen (LN2) must be stored and transported in special ‘Dewar’ flasks, which are not generally available. If a large number of samples is going to be collected, the Museum can provide LN2 and make transport arrangements. However, for small collection events, it is preferable that other methods are used. 

Dry ice (solid carbon dioxide) is more widely available and easier to transport than LN2. For couriering, more than four kilograms of dry ice is considered dangerous goods, though this amount is unlikely to be necessary. A six-pack esky holds about 500 grams which should be sufficient for an overnight service. The lid of the esky should be fastened securely, leaving somewhere for the gas to escape as it sublimes. Mark the container with the net weight of the dry ice, UN number and dangerous goods class as above. Phone the Museum for further instructions before calling the courier if either LN2 or dry ice is used.

Domestic freezer and ice

Samples stored in a domestic freezer should not be kept longer than one week before being transported to the Museum. Protein decomposition will begin to occur even at this temperature. Try to arrange the courier before then. 

Additional Materials

As well as the materials listed on page 8, you will require the following:

· Container for tissue, eg Clean plastic bag (zip-top sandwich bags are great); or Clean screw-cap plastic specimen bottle; or Plastic wrap such as Clingwrap. “Cryovials” are available from the Museum or perhaps the local university. Do not use glass, aluminium foil, or allow newspaper to come into contact with the sample.

· Dry ice or domestic ice in an insulated container such as an esky. Make sure there is sufficient ice to last until you can return to the freezer.  An esky can be improvised by lining a cardboard box with towels for insulation, then plastic (eg garbage bag), then ice into this.  Improvise a lid by covering with towels, wetsuit vest, etc.

· Access to a domestic freezer within a couple of hours

· Six-pack styrofoam esky to package it up for couriering

Collection Procedure

...Continued from page 8
· Use whatever dissecting instrument you have to take a sample of the tissue of an appropriate size – about 2-3cm3 (depending on the type and availability of tissue).

· Try to collect a couple of samples (eg one muscle and one skin, or skin from two different spots on the carcass) but do not put more than one tissue-type in each container.  

· Seal the sample well. 

· Clean your instruments thoroughly before moving on to the next animal. Dipping in ethanol and burning off the excess is a good way to do this. Alternately, flame the instruments quickly over a cigarette lighter or similar and wipe down afterwards. Failing this, wipe down the instruments with a clean, dry facial tissue, ensuring that no traces of blood or other material remain.

· Complete the Data Sheet, place this in a sealed plastic bag and store with the sample(s) in an outer plastic bag.  Bury all this in the ice.  The data sheet must not be separated from the sample from now on.

· As soon as possible after sampling, put the whole bundle with samples and data sheet into a freezer.  Allow the sample a few hours to freeze properly before courier pick-up (see page 19).

Non-cryogenic methods

Ethanol

	More than 30mL of ETHANOL per tube and/or more than 1L ETHANOL total per package.
	DANGEROUS GOODS (DG)
	PACKED & SENT BY DG TRAINED STAFF

	Up to 30mL ETHANOL per tube, and up to 1L ETHANOL total per package.
	SPECIAL PROVISION A180 APPLIES
	PARCEL POST or COURIER


CAUTION: Ethanol is highly flammable.  DO NOT SMOKE while handling it, AVOID splashing it in your eyes and AVOID transporting large quantities of it.

Ethanol preservation works by dehydration: water is removed from the cell and replaced by ethanol. This is also common to the other non-cryogenic methods that follow, though with some variations. Without water, few of the degradative biological processes responsible for decomposition can take place. Ethanol can directly inhibit some cellular proteins – although this is not necessarily bad. In the case of DNA, the enzymes responsible for its breakdown (nucleases) are denatured (disabled). The DNA is then left safely in the cellular structure.

Use over 70% ethanol, preferably 95%-100% ethanol where possible. A 70% solution may also be obtained from a pharmacy. If ethanol are unavailable, use undiluted methylated spirits or isopropanol (rubbing alcohol), or the highest proof vodka obtainable as a last resort.
Additional Materials

In addition to the materials listed on page 8, you will require the following:

· Container for tissue 

NB: the smaller the container, the better. Ideally, the container should be only large enough to contain a 0.5cm3 sample plus 1mL or so of ethanol
eg 
Small clean screw-cap plastic specimen bottle

or sterile sample tubes (The Australian Museum can provide these)

or, if necessary, a very clean plastic or glass food jar which will not leak ethanol when sealed.  If using glass, it must be well protected from breakage.

· OPTIONAL:  Plastic Pasteur pipette, eye dropper or something to help you top up the container with the ethanol after you put the sample in.

· Solution of ethanol (ethyl alcohol) or equivalent.

Collection Procedure

...Continued from page 8
· Half-fill the container you are going to use with ethanol, wiping away spillage.

· Ensure that the label has not been removed by spilt ethanol. Dry and relabel if necessary, or insert a paper label with the field number and tissue type written in pencil into the container.

· Use whatever dissecting instrument you have to take a sample of the tissue of an appropriate size  - about 0.5cm3 (depending on the type and availability of tissue).

· Try to collect a couple of samples (eg one muscle + one skin, or skin from two different spots on the carcass) but do not put more than one tissue-type in each container.  

· After the sample is in the container, top it up with ethanol ensuring that the tissue is covered by at least two volumes of the solution (ie 1mL for a 0.5cm3 sample) and secure the lid well.  If there is any possibility of leakage, keep the containers upright.  

· Clean your instruments thoroughly before moving on to the next animal. Dipping in ethanol and burning off the excess is a good way to do this. Alternately, flame the instruments quickly over a cigarette lighter or similar and wipe down afterwards. Failing this, wipe down the instruments with a clean, dry facial tissue, ensuring that no traces of blood or other material remain. 

· Store samples in a refrigerator if available, or a freezer, until posting. Samples will be stable at room temperature for shorter durations, but keep them away from heat (eg out of hot cars, out of direct sunlight). Also, do not store samples in unventilated cupboards. 
· Complete the Data Sheet, place this in a plastic bag and store with the sample(s).  The data sheet must not be separated from the samples from now on.  To ensure this, you could put both the samples and the Data Sheet together in a zip-top plastic bag.

· Prepare the specimens for post by Parcel post or courier: 

· The specimens must be placed in vials or other rigid containers with no more than 30 mL of alcohol or an alcohol solution;

· the prepared specimens are then placed in a plastic bag that is then heat–sealed;

· the bagged specimens are then placed inside a another plastic bag with absorbent material (eg. vermiculite or cotton wool or paper towelling) then heat sealed;

· the finished bag is then placed in a strong outer packaging with suitable cushioning material;

· the total quantity of flammable liquid per outer packaging must not exceed 1 L; and

· the completed package is marked “scientific research specimens, not restricted Special Provision A180 applies”.

· The words “not restricted” and the special provision number A180 must be provided on the air waybill when an air waybill is issued.

· Then arrange for a courier or Parcel Post (page 19). If the specimens cannot be prepared in the above manner, they must packed and sent (via courier) by a person with Dangerous Goods regulations training.
20% DMSO, EDTA & Salt

	20% Dimethyl sulfoxide, Ethylenediamine tetraacetic acid and saturated NaCl
	See packing instructions, page 19
	PARCEL POST


CAUTION: Dimethyl sulfoxide is a hazardous substance. It acts as universal solvent, enhancing absorption of sub​stances through the skin and respiratory pas​sages.  DO NOT use it in conjunction with other hazardous substances (eg for​malin or ethanol). EDTA can cause magnesium deficiency if absorbed in the body, a risk increased due to the presence of DMSO.
DMSO and saturated salt preservation works by osmotic dehydration. The mechanism is two fold: DMSO allows the salt to penetrate the tissue more readily while the salt draws water out of the cell by osmosis. Salt outside the cell is at a very much greater concentration than it is inside. To compensate for this, water moves across the cell membrane to such an extent that the cell is left dry. As with ethanol preservation, degradation is retarded in the absence of water. EDTA inactivates enzymes present within the tissue that would otherwise degrade DNA.
A 20% DMSO/EDTA/NaCl solution can be made up simply. First, a 20% (v/v) solution of DMSO in 0.5 Molar EDTA should be made – for 100mL, add 20mL of DMSO to 80mL of 0.5 Molar EDTA. To this, table salt (NaCl) should be added to saturation. Continue adding salt while stirring until no more will dissolve in the solution. At 20-25˚C, this requires about 25g of salt. Leave a thin layer of undissolved salt in the stock solution to compensate for changes in solubility due to temperature. EDTA can be purchased as a 1 Molar solution and diluted to 0.5 Molar in distilled water (see suppliers).
Additional Materials

As well as that listed on page 8, you will require the following:

· Container for tissue 

NB: the smaller the container, the better. Ideally, the container should be only large enough to contain a 0.5cm3 sample plus 1mL or so of DMSO/EDTA/NaCl
eg 
Small clean screw-cap plastic specimen bottle

or sterile sample tubes (The Museum can provide these)

or, if necessary, a very clean plastic or glass food jar which will not leak when sealed.  If using glass, it must be well protected from breakage.

· OPTIONAL:  Plastic Pasteur pipette, eye dropper or something to help you top up the container with DMSO/EDTA/NaCl after you put the sample in.

· Solution of 20% DMSO/EDTA and saturated NaCl.

Collection Procedure

...Continued from page 8
· Half-fill the container you are going to use with DMSO/EDTA/NaCl, wiping away spillage.

· Ensure that spilt DMSO/EDTA/NaCl has not removed the label. Dry and relabel if necessary or insert into the container a paper label with the field number and tissue type written in pencil.

· Use whatever dissecting instrument you have to take a sample of the tissue of an appropriate size – about 0.5cm3 (depending on the type and availability of tissue).

· Try to collect a couple of samples, (eg one muscle + one skin or skin from two different spots on the carcass) but do not put more than one tissue-type in each container.  

· After the sample is in the container, top it up with DMSO/EDTA/NaCl, ensuring that the tissue is covered by at least two volumes of the solution (ie 1mL for a 0.5cm3 sample) and secure the lid well.  If there is any possibility of leakage, keep the containers upright.  

· Clean your instruments thoroughly before moving on to the next animal. Dipping in ethanol and burning off the excess is a good way to do this. Alternately, flame the instruments quickly over a cigarette lighter or similar and wipe down afterwards. Failing this, wipe down the instruments with a clean, dry facial tissue, ensuring that no traces of blood or other material remain. 

· Complete the Data Sheet, place this in a plastic bag and store with the sample(s).  The data sheet must not be separated from the samples from now on.  To ensure this, you could put both the samples and the Data Sheet together in a zip-top plastic bag

· Samples are now stable at room temperature, but keep them away from heat (eg out of hot cars or direct sunlight). Pack up the samples for shipment to the Museum via Parcel Post (page 19).

Emergency Methods
	Sodium chloride (NaCl); Silica
OR

Blotting paper / absorbent paper 
	See packing instructions, page 19
	PARCEL POST


Preservation of foodstuffs by dry salting or drying is an ancient technique. The same process is used here to preserve tissue samples for biochemical studies. Like the other methods above, both salting and drying work by dehydration. In the absence of water, most of the enzymes responsible for the breakdown of the tissue (autolysis) are destroyed or rendered inactive. However, for the technique to work effectively the tissue must be in very thin slices.

Additional Materials

As well as the materials listed on page 8, you will require the following:

For Salt or Silica in a Film Canister

· Container for tissue (eg a film container; a clean screw-cap plastic specimen bottle; a very clean plastic or glass food jar; or, if necessary, a clean plastic bag). Film containers should be clean and preferably not have been used for anything but storing film. 

· Either: A package of unused and preferably unopened table salt. Non-iodised salt would be preferable to iodised, though it’s not too important.

· Or: A package of dry, unused silica.

For Drying of blood onto Absorbent paper

· Blotting paper; or Absorbent paper towel; 

· Plastic zip-lock bags

Collection Procedure – Salt OR Silica in a Film Canister
...Continued from page 8
· Half-fill the container you are going to use with salt or silica.

· Use whatever dissecting instrument you have to take a sample of the tissue of an appropriate size – about 0.2 - 0.5cm3 (depending on the type and availability of tissue). Slice the sample further so as to maximise the exposure of the sample to the salt or silica, being careful not to introduce contamination.

· Try to collect a couple of samples (eg one muscle + one skin, or skin from two different spots on the carcass) but do not put more than one tissue-type in each container. However, if you have taken small samples of the same tissue put them all in the one container, noting that on the Data Sheet. 

· Seal the sample well. 

· Clean your instruments thoroughly before moving on to the next animal. Dipping in ethanol and burning off the excess is a good way to do this. Alternately, flame the instruments quickly over a cigarette lighter or similar and wipe down afterwards. Failing this, wipe down the instruments with a clean, dry facial tissue, ensuring that no traces of blood or other material remain.

· Complete the Data Sheet, place this in a sealed plastic bag and store with the sample(s) in an outer plastic bag.  The data sheet must not be separated from the sample from now on.

· Samples are now stable at room temperature, but keep them away from heat (eg out of hot cars or direct sunlight). Pack up the samples for shipment to the Museum via Parcel Post (page 19).

Collection Procedure – Drying of Blood onto Absorbent Paper

...Continued from page 8
· Use whatever dissecting instrument you have to take a sample of the tissue of an appropriate size – about 0.2 - 0.5cm3 (depending on the type and availability of tissue). 

· Press the sample onto a fresh, clean piece of absorbent paper (eg. kitchen wiping paper) or blotting paper (if available), to force the blood out of the sample and onto the paper.

· Remove tissue chunks from the paper and let the blood air-dry on the paper.

· Once completely dry, seal the paper in a zip-lock bag.

· Clean your instruments thoroughly before moving on to the next animal. Dipping in ethanol and burning off the excess is a good way to do this. Alternately, flame the instruments quickly over a cigarette lighter or similar and wipe down afterwards. Failing this, wipe down the instruments with a clean, dry facial tissue, ensuring that no traces of blood or other material remain.

· Complete the Data Sheet, place this in a sealed plastic bag and store with the sample(s) in an outer plastic bag.  The data sheet must not be separated from the sample from now on.

· Samples are now stable at room temperature, but keep them away from heat (eg out of hot cars or direct sunlight). Pack up the samples for shipment to the Museum via Parcel Post (page 19) for large numbers of samples, or in an appropriated sized envelope through normal post for small numbers of samples.

15% Trehalose

	15% Trehalose solution


	See packing instructions, page 19
	PARCEL POST


Many plants and some invertebrates use trehalose to survive long periods of dehydration and even freezing. The mechanism by which it works is still not well understood, though it is thought to be by the formation of a “glass”. This fixes the cellular components in place, arresting many biological processes and preventing protein damage due to dehydration. After rehydration, most activity is restored.

A 15% (w/v) trehalose solution can be made very easily. Add 15g of trehalose per 100mL of distilled water. It is best to keep stock volumes to a minimum as the solution is prone to fermentation (ie. 3g trehalose in 20mL of distilled water should be ample). 

Additional Materials

In addition to the materials listed on page 8, you will require the following:

· Container for tissue 

NB: the smaller the container, the better. Ideally, the container should be only large enough to contain a 0.5cm3 sample and 1.5mL or so of trehalose solution.
eg 
Small clean screw-cap plastic specimen bottle

or sterile sample tubes (The Museum can provide these)

or, if necessry, a very clean plastic or glass food jar

OPTIONAL:  Plastic Pasteur pipette, eye dropper, or something to help you top up the container with the trehalose solution after you put the sample in.

· Solution of 15% trehalose

· Silica gel (& airtight container), drying oven or equivalent

Collection Procedure

...Continued from page 8
· Half-fill the container you are going to use with trehalose solution, wiping away any spillage.

· Use whatever dissecting instrument you have to take a sample of the tissue of an appropriate size (about 0.5cm3, depending type and availability of tissue)

· Try to collect a couple of samples (eg one muscle + one skin, or skin from two different spots on the carcass) but do not put more than one tissue-type in each container.  

· After the sample is in the container, top it up with trehalose solution ensuring that the tissue is covered by at least three volumes of the solution (ie 1.5mL for a 0.5cm3 sample) and secure the lid well.  If there is any possibility of leakage, keep the containers upright.  

· Clean your instruments thoroughly before moving on to the next animal. Dipping in ethanol and burning off the excess is a good way to do this. Alternately, flame the instruments quickly over a cigarette lighter or similar and wipe down afterwards. Failing this, wipe down the instruments with a clean, dry facial tissue, ensuring that no traces of blood or other material remain. 

· Complete the Data Sheet, place this in a plastic bag and store with the sample(s).  The data sheet must not be separated from the samples from now on.  To ensure this, you could put both the samples and the Data Sheet together in a zip-top plastic bag.

· The samples must be stored in the trehalose solution for at least 24 hours. This should be in a cool spot, away from direct sunlight. If available, refrigerate overnight.

· The samples must now be dried: discard the trehalose solution and dry the sample using either silica gel, incubating at 35-37˚C or air-drying. To use silica gel, place a couple of grams of the gel wrapped in a facial tissue in an airtight container. Place the sample in the container and seal it. Depending on the ambient conditions, it should be dry in 1-2 days. If a drying oven is used, avoid temperatures above ~40˚C as some proteins may be damaged. Alternately, leaving the samples uncapped and allowing them to air dry (or sun dry) will yield reasonable results, though it will take considerably longer to dry the samples. 

· Samples are now stable at room temperature. Return them to their containers and seal the lids well. Keep them away from heat and unnecessary sunlight (eg out of hot cars and out of direct sunlight) and arrange for shipment to the Museum via Parcel Post (page 19).

Getting your samples to the Museum

	If the sample is frozen: 
	All other preservation methods: 

	It must be transported in an insulated container (such as a six-pack esky) on ice.  

Avoid doing the packaging until just before the Courier is due to arrive.  Make sure that the sample and data sheet are sealed together in a plastic bag to prevent melting ice getting into the sample or data sheet.  Bury well in fresh ice if available.

Seal the esky with tape and label it with the Museum’s details as below and your contact details including your phone number.  Add instructions such as "REFRIGERATE ON ARRIVAL"

If the collection has occurred on a Friday, Saturday or Sunday, keep the sample frozen and ring the courier Monday.  Book an overnight courier, and have them pick-up as late in the day as possible (so you can keep the parcel frozen for as long as possible).  They may even be able to put the package in a cold room overnight if there is going to be a delay. If you have samples in liquid nitrogen or dry ice, please contact the DNA Laboratory Manager to make couriering arrangements.


	Ensure that the containers are not going to leak.

Check closure, and tape around it if necessary.  

If possible, package so the samples are sitting upright.  Use padding to prevent the containers being crushed.  

Mark "FRAGILE – DO NOT CRUSH" on the package and make any additional notes eg. "THIS WAY UP" or "GLASS WITH CARE"



	Label all packages with the Museum’s details as below and your contact details including your phone number.


Courier

The Australian Museum uses TNT Express.  Call the local branch and ask for an overnight service (not ‘priority’ as it’s too expensive). If your samples constitute dangerous goods (ethanol, alcohols, liquid nitrogen or dry ice), let them know as additional paperwork must be filled in. They will send the appropriate forms.

Let us know of the cost you incurred and we will reimburse you as promptly as possible.
DELIVER TO:
Manager, DNA Laboratory


The Australian Museum


Gate 3, Loading Dock


William Street, SYDNEY NSW 2010


PHONE:  (02)  9320 6454

Telephone the DNA Laboratory Manager at the Australian Museum (02) 9320 6454 to alert that the package has been sent.

Parcel Post

Dangerous goods must not be posted. Check the procedures section (pages 9 – 17) to determine if you have a dangerous good and, if you do, use a courier. If the samples are not dangerous goods, affix the appropriate Australia Post sticker.

ADDRESS TO:
Manager, DNA Laboratory

The Australian Museum


6 College St, SYDNEY NSW 2010

Telephone the DNA Laboratory Manager at the Australian Museum (02) 9320 6454 to alert that the package has been sent.

Suppliers

All of the materials and chemicals that are referred to in this manual are available from the Museum by prior arrangement. You should also be able to source many of the items from regional suppliers, local universities or veterinary hospitals. Small quantities of ethanol (ethyl alcohol) may be available from your local pharmacy. Some contacts are given below. 
Crown Scientific (1300 727 696) 



DMSO (Dimethyl sulfoxide)


Cat No DL013500M 
500mL  $46.20
Sigma  (1800 800 097)



Delivery ~$25
Trehalose 




Cat No T9531-5G 
5g 
$45.00






Cat No T9531-25G
25g
$118.56
0.5 Molar Ethylenediaminetetraacetic acid  pH 8  Cat No 03690

100mL
$34.84
DMSO (Dimethyl sulfoxide)


Cat No D4540-100mL
100mL   $43.16







Cat No D4540-1L
1L
$134.16
Q Stores (02 9318 7888/1 800 424 613)

Delivery: Free throughout NSW

Dissecting Kit




Cat No 993890
 
(~$20.00)

   or
Dissecting forceps 


Cat No 993931 

(~$1.00)


Stainless steel surgical scissors

Cat No 841453
 
(~$4.00)


Scalpel handle (No 3)


Cat No 840930 

(~$4.00)


Scalpel blades (100pk) No 11

Cat No 840850
 
(~$19.00)

Silica gel, 500g




Cat No 812060

(~12.00)

Distilled water 5L



Cat No 203113 

(~$7.00)

Ethanol 70%, 500mL RESTRICTED**

Cat No 204268 

(~$3.00)

Sharps collector 1.4L



Cat No 841460 

(~$4.00)

Latex gloves (box of 50) Small/Medium/Large
Cat No 835224/5/6
(~$4.00)

**Requires a permit from Customs Australia.
Universities/Research Institutions
Generally, ask to speak to someone in the biological sciences department.

Lismore

Southern Cross University

02 6620 3000

Armidale

University of New England

02 6773 3333

Newcastle

University of Newcastle


02 4921 5000

Sydney 

Australian Museum 


02 9320 6454 or 02 9320 6488
Wollongong

University of Wollongong

02 4221 3555

ACT

Australian National University

02 6249 5111

Albury-Wodonga

Charles Sturt University


02 6051 6000

DATA SHEET FOR TISSUE COLLECTED IN THE FIELD

COLLECTOR:.........................................CONTACT PHONE:...............................CONTACT ADDRESS:……………………………..………….DATE:......................
	Field No.
	Tissue Type
	Species/Subspecies and Stage of Life/Age
	Location

(give Lat/Lon or UTM if possible) 
	Time since death
	Animal measurements (sex, weight, body measurements)
	Comments

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	


FIELD NUMBER:
A unique number assigned to an animal in the field, and written on the specimen tube.  If no NPWS number already assigned to this animal, assign any number you wish.  If more than one animal is being sampled, each must have a unique number
TISSUE TYPE:

L = Liver, K = Kidney, M = Muscle, H = Heart, S = Skin, F = Feathers, E = Ear clipping, W = Wing punch (bats), B = Bone
SPECIES/SUBSPECIES: Be as specific as possible and record stage of life or age, eg humpback whale, juvenile; loggerhead turtle, full grown adult
LOCATION:

Be as specific as possible, eg Sydney, Bondi Beach, or beach 1 km south of Eden, NSW. Give co-ordinates if possible. If a GPS is available, record lat/long equivalent to seconds (ie decimal degrees to 4 decimal places, decimal minutes to 2 places)

TIME SINCE DEATH:
Actual or estimated interval between time of death of animal and time of sampling

ANIMAL MEASUREMENTS: Weight, gender, body measurements relevant to that species eg. tail length, body length and tibia length for mammals.
COMMENTS:

Anything relevant to using the tissue eg. Was the animal in an advanced state of decomposition? Was the animal unusual for its species?Sample data sheet




Utility in genetic work





Stability in the carcass





Field No.�
Tissue Type�
Animal�
Location�
Time since death�
Comments�
�
BB01�
M,K,L�
Isoodon macrourus (Northern brown bandicoot)�
Wyong area: Pacific Hwy outside T.T.Auto wreckers; 33o15’54” S , 151o18’12” E�
probably less than 24 hours�
Female, 4 enlarged teats -pouch young BB02, BB03, �BB04 - one missing?.


 Road kill.�
�
BB02�
M,L�
Isoodon macrourus�
see BB01�
see BB01�
Male. Pouch young of BB01�
�
BB03�
M,L�
Isoodon macrourus�
see BB01�
see BB01�
Female. Pouch young of BB01�
�
BB04�
M,L�
Isoodon macrourus�
see BB01�
see BB01�
Male. Pouch young of BB01�
�
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