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Bones & Teeth 

It’s important to test beforehand the efficacy of this protocol on a few samples (not all of them at once), 

just in case you have to adjust your protocol (lysis time, elution volume,…). Bones or/and teeth DNA 

extractions require some facilities you can find at the RBINS (Archive DNA lab). Make contact with them 

beforehand to get the Archive DNA lab guidelines.  

It’s better to use a broken bone instead of an intact one (which could be useful for further anatomical 

identification). Avoid bones that are detached from the skeleton since you are not sure of its origin.  

1. DNA extraction  
 

Before entering or leaving the Archive DNA lab (RBINS), you should always follow the instructions written 

in the Archive DNA lab guidelines. If you are not sure, ask for help.  

 

1.1.  Buffer preparation   
 

- Turn off the UV lights with the key switch in the hallway (“in use” light should be turned off). 

 

- In the outer room, put a disposable lab coat, face mask and hair net. These can be reused 

throughout a single project, but should be replaced when starting a new project to prevent 

cross-contamination between samples. Put a pair of gloves and then one layer of tape around 

the wrists to secure everything.  

 

- Enter the inner room and put a second pair of gloves. Be sure to never let the doors of the outer 

and inner rooms opened simultaneously !  

 

- Wipe down work surfaces with DNAse. Rinse mortar and pestle with DNAse in the sink, then 

place them in a 10% bleach solution and leave them soak overnight. Prepare all buffers and 

reagents before handling any samples : 

 

1. Silica Suspension : The preparation of a fresh solution requires a whole day !! It 

expires after 1 month and needs to be kept refrigerated. 100 µl is required per sample 

(you also need to consider extraction blank(s)). 

 

- Suspend 4.8 g of silicon dioxide in HPLC-grade water to a final volume of 40 ml and 

leave to settle for 1 hour.  
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- Transfer 39 ml of the supernatant to a new tube and allow to sediment for an 

additional 4 hours.  

 

- Discard 35 ml of the supernatant and add 48 µl of 30% HCL to the pellet. 

Homogenize by pipetting up and down. 

 

- Aliquot into 1.01 ml tubes (4 of them). One tube is enough for 9 samples up to 250 

mg and 1 extraction blank. Aliquots should be stored at room temperature in the 

dark.  

 

2. Extraction Buffer : Must be made freshly for each batch of samples (enough for 9 

samples up to 250 mg and 1 extraction blank) : 

 

0.5M EDTA, pH 8.0 45 ml 

10 mg/ml Proteinase K 1.25 ml 

Distilled H2O 3.75 ml 

TOTAL 50 ml 

 

3. Binding Buffer (L2) : It expires after 1 month. It’s better to make it the day before you 

intend to use it. It has to be stored at RT in the dark and 3.5 ml is required per sample.  

 

Guanidine Thiocyanate (GuSCN) 29.5 g 

3M Sodium Acetate (NaOAc), pH 5.2 5 ml 

Distilled H2O 23 ml 

TOTAL 50 mL  

 

4. Wash Buffer : Storage at room temperature. You need 2 ml per sample.  

 

100% Ethanol 25.65 ml 

5M Sodium Chloride (NaCl) 1.25 ml 

1M Tris, pH 8.0 0.5 ml 

0.5 M EDTA, pH 8.0 100 µl 

Distilled H2O Up to 50 ml  

TOTAL 50 ml 

 

1.2.  Sample preparation (15-30 minutes per sample) 
 

- Record all information regarding the samples (characteristics, amount of sample taken for the 

extraction, voucher,…). Label leak-proof 15 ml Falcon tubes (you need one for each sample + 1 

for extraction blank).  
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- Remove dirt from the surface of the sample with a tissue. If necessary, moisten the tissue with 

HPLC-grade water. Sterilize the bone with DNAse DNA away or dip it into ethanol and burn it 

briefly afterwards.  

 

- Remove the outer surface of the sample with a grinding tool.  

 

- Cut off a piece of the specimen (1-25 g), if possible, a sample from a compact part of the bone (it 

is assumed that DNA is better preserved in compact parts than in spongier parts). When using 

teeth, cut off the root or use a part of the inside of the root.  

 

- Grind the sample with a mortar and pestle until a fine-grained powder is obtained. Try to obtain 

as fine a powder as possible : the finer is the powder, the more DNA is released. If necessary (if 

the sample is really hard), use a freezer mill. However, if you use a freezer mill, do not overgrind. 

Drill with low speed to prevent overheating, which would damage the DNA. 

 

- Weight out 100-250 mg of sample powder on a new sheet of paper (use a calibrated weight 

scale) and transfer it to the labeled leak-proof Falcon tube. The sample powder can be stored at 

room temperature but be subjected to the extraction as soon as possible. Save the remainder of 

the ground sample in a new labeled 1.7 ml silicon-coated microtube and store it with the original 

bone (wrapped in foil). 

 

- Proceed the same for all your samples. 

 

1.3. DNA release (1 Day) 
 

- Add 5 ml of Extraction Buffer to each Falcon tube. Also include a blank extraction (add 5 ml of 

Extraction Buffer to the Falcon tube without adding any sample).This as to be treated identically 

to the experimental samples throughout the procedure.  

 

- Seal the Falcons tubes with parafilm, shake them well and incubate them overnight at RT in the 

dark (to protect them from UV lights) on a rotary wheel.  

 

- Rinse mortar and pestle with DNAse in the sink, then place them in a 10% bleach solution and 

leave them soak overnight. 

 

1.4. DNA Binding  
 

- Any materials soaking in water bath can be removed, dried with paper towel if necessary and 

placed on a new piece of foil and left to rest. 
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- Label new Falcon tubes (you need one for each sample + 1 for extraction blank) as well as new 

1.7 ml silicon-coated microtubes. 

 

- Centrifuge the Falcons for 2 minutes at 4000 rpm.  

 

- Transfer the supernatant (with disposable pipets) into the new labeled Falcon tubes. Keep the 

old Falcon tubes containing the bone fragments in the freezer (wrapped in foil and labeled) as it 

can be used for another extraction. 

  

- Add 0.5 X the supernatant volume of L2 Buffer (aka Binding Buffer). If you have 5 ml of 

supernatant, place 2.5 ml of L2 Buffer.  

 

- Vortex the silica suspension thoroughly and add 100 µl of this solution to each falcon tube (Silica 

solution needs to be vortexed before pipetting, as the silica particles settle down quickly). Close 

the tubes and seal the cap with parafilm.  

 

- Incubate them 3 hours at RT in the dark on a rotary wheel.  

 

1.5. Cleanup and Elution  
 

- Centrifuge the falcon tubes for 2 minutes at 4000 rpm.  

 

- Transfer the supernatant (with disposable pipets) into the new labeled falcon tubes (store the 

supernatant in the fridge until you know the extraction has worked, otherwise you can repeat 

the binding step with the same Binding Buffer by adding new silica suspension). 

 

- Resuspend the silica pellet with 1 ml of L2 Buffer by pipetting up and down with extra-long 

p1000 Pipette tips. 

 

- Transfer the buffer-silica suspension into new labeled 1.7 ml silicon-coated microtubes.  

 

- Centrifuge the microtubes for 15 seconds at full speed. 

 

- Discard the supernatant with a pipette and remove the remaining liquid carefully without 

disturbing the pellet. Then resuspend the pellet with 1 ml of Wash Buffer by pipetting up and 

down.  

 

- Centrifuge the microtubes for 20 seconds at full speed. 
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- Discard the supernatant with a pipette and remove the remaining liquid carefully without 

disturbing the pellet. Then resuspend the pellet with 1 ml of Wash Buffer by pipetting up and 

down.  

 

- Centrifuge the microtubes for 20 seconds at full speed. 

 

- Discard the supernatant with a pipette and remove the remaining liquid carefully with a p200 

without disturbing the pellet. then Resuspend the pellet with 1 ml of Wash Buffer by pipetting 

up and down.  

 

- Dry the silica at RT for 15 minutes with open lids under the laminar flow hood. 

 

- Add 50 µl of 1x TE Buffer and resuspend the pellet by stirring with the pipette tip and by 

pipetting up and down. Close the lids and allow to rest at RT for 10 minutes. 

 

- Centrifuge the microtubes for 2 minutes at full speed. 

 

- Transfer 48 µl of the supernatant into a new labeled 1.7 ml silicon-coated microtube, taking care 

to avoid any trace of silica. Store the DNA (See 2. DNA Storage).  

 

- Wipe down work surface with DNase, rinse any non-disposable materials used (tube racks, 

holders, ..) with water and place them in the 10% bleach solution. Any materials soaking in water 

bath can be removed, dried with paper towel if necessary place on new piece of foil and left to 

rest under UV light. 

 

- Upon exiting, make sure lights are off, doors closed and UV lights on.  

 

2. DNA Storage 
 

According to the DNA extraction protocol described above, exclusively use TE Buffer to elute DNA. For 
storage, DNA can be stored : 

- At -20°C as a working solution to be used for PCR amplification. 

- At -80°C for long term storage in GenTegraTM DNA Tubes. 

- At room temperature, in GenTegraTM DNA Tubes for long term storage : the transparent matrix 
applied to the bottom of this tubes allows storage of DNA at room temperature in a manner that 
preserves DNA integrity, quality and purity. The DNA samples are protected from hydrolysis, 
oxidation and microbial growth.  
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2.1. DNA application in GenTegraTM DNA Tubes 
 

o If the samples are frozen, incubate at 38°C for 1 minute.  
 

o Centrifuge at low speed for a few seconds.  
 

o Apply 20-250 µl of the samples in each GenTegraTM tube according to the manufacturer’s 
protocol and mix by pipetting up and down 6 times to solubilize the GenTegraTM matrix. 
The samples can be either frozen at -80°C or dried in the FastDryer and stored at RT.  
 
 

2.2. Drying and storage of DNA in GenTegraTM DNA Tubes 
 

o Put in the FastDryer. Ensure the tube holder is inserted in the FastDryer. Place rack of 
tubes with lids off or unsealed microplate on the top of the tube holder. Ensure that the 
power cord in lugged in. Close the fan lid. 
 

o Press the red on/off witch to operate the FastDryer. Leave on for 16 hours to dry the 
samples or overnight.  

 
o When drying is complete, cap or seal the tubes/plates and store at room temperature 

(21-25°C) 
 

2.3. DNA recovery from GenTegraTM DNA Tubes 
 

o When you want to recover DNA, apply a volume of molecular biology‐grade water 
according to the guidelines in the manufacturer’s protocol (usually 35-250 µl).  
 

o Incubate at room temperature (21‐25°C) for 15 minutes.  
 

o Mix to solubilize the DNA. Cap the tubes and vortex 1 minute or pipette up and down 10 
times for the microplate.  
 

o Following the recovery, an aliquot of DNA may be removed for use and the sample dried 
again. This procedure may be repeated multiple time until a maximum of 75% of the 
original sample is removed. 
 
For example : if a 200 µl sample is applied into a tube, the volume of the sample can’t 
drop below 50 µl (25 % of the original volume). If it has to drop below 50 µl, you have to 
freeze it at -80°C. 
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3. Additional remarks 
 

In the literature, you can also find several studies using this protocol for extracting DNA from bones or 

teeth. Here is a recent and non-extensive list :  

 

Adler C.J., Haak W., Donlon D. et al., Survival and recovery of DNA from ancient teeth and bones, Journal 
of Archaeological Science, Vol. 38, p.956, 2011.  
 
Bocherens H. et al., Niche partitioning between two sympatric genetically distinct cave bears (Ursus 
spelaeus and Ursus ingressus) and brown bear (Ursus arctos) from Austria: Isotopic evidence from fossil 
bones, Quaternary International, Vol. 245, p.238, 2011.  
 
Gamba C. et al., Ancient DNA from an Early Neolithic Iberian population supports a pioneer colonization 
by first farmers, Molecular Ecology, Vol. 21, p.45, 2012.  
 
Orlando L. et al., Recalibrating Equus evolution using the genome sequence of an early Middle 

Pleistocene horse, Nature, Vol. 499, p.74, 2013.  

 

Pickles S.A. et al., Evolutionary history and identification of conservation units in the giant otter, 

Pteronura brasiliensis, Molecular Phylogenetics and Evolution, Vol. 61, p. 616, 2011.  

 

Prost S. et al., Losing ground: past history and future fate of Arctic small mammals in a changing climate, 

Global Change Biology, Vol. 19, p. 1854, 2013.  

 

Sosa C. et al., Nuclear DNA Typing From Ancient Teeth, The American Journal of Forensic Medicine and 

Pathology, Vol. 33, p. 211, 2012. 

 

 


