Supplementary Materials

Table of contents

Samples . . . .. 2
Selection . . . . . . . L 2
Demographics . . . . . . . ..o 3
Missing data . . . . . . ... oL 5

UHPLC analysis . . . . . . . . o oo 5
Authentication . . . . . . .. ... 14
Quantity vs. sample weight . . . . .. ... ... ... .. .. L 14
Distribution of compounds detected in the samples . . . . . . .. .. ... ... 15
Detection and preservation . . . . . .. .. L L L oL oo 15
Detection of tobacco . . . . . . ... 16

Dental analysis . . . . . . . . L 17
AMTL . . oo 18
Caries . . . . . e 20
Periodontitis . . . . . . .. e 28
Calculus . . . . . . . e 28

Pathological conditions . . . . . . . . . ..o 32

Statistical analysis . . . . . . . ... L L 34
Point-biserial correlation . . . . . . ... L L oo 34
Polychoric correlation . . . . . . . ... L Lo 34

Data dictionary . . . . . . . . L 37
metadata.csv . . ... L L L e e e e e e 37
Hog.tsv. . . .« o o 37
uhple-results(_batch2).csv . . . . . . ... 37
dental-inv.csv . . . ..o L oL oL 38
CATIES.CSV . v v v v v i i i e e e e e e e e 38
periodontitis.cSv . . . . . L L L e e e 39
periapical.csv . . .. Lo Lo 39
calculus full.esv . . . . . . .. 39
path-conditions.csv . . . . . . .. oL 40



sinusitis.csv . . . . . . . ..
path-conditions.csv . . . . .
Session information . . . . . . . .
References . . . . . ... .. ...

These supplementary figures and tables are a variable hodgepodge of things that didn’t fit
in the main manuscript, and additional things I thought might be useful. The best way to
explore/verify the results and interpretations is to download all the data and code (https:
//doi.org/10.5281/zenodo.7649824) and just play around with it yourself. Enjoy!

Samples

Calculus samples are a combination of leftovers from a previous aDNA study and newly sam-
pled individuals. In some cases individuals from the previous study were sampled again (if not
enough calculus was left over from the previous study) (Table 1).

Selection

Table 1: Table showing which individuals were sampled in this study and which individuals
were sampled in the previous study. When both TRUE, the individual was sampled

twice.

1D

this study previous study

MB107
MB116
MB117
MB120
MB121
MB131
MB158
MB163
MB18

MB180
MB186
MB204
MB207
MB235
MB251
MB255
MB261
MB266

TRUE TRUE
FALSE TRUE
TRUE FALSE
FALSE TRUE
TRUE FALSE
FALSE TRUE
FALSE TRUE
FALSE TRUE
FALSE TRUE
FALSE TRUE
TRUE TRUE
FALSE TRUE
TRUE TRUE
FALSE TRUE
TRUE FALSE
FALSE TRUE
TRUE FALSE
FALSE TRUE
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this study

previous study

MB287
MB29
MB292
MB298
MB30
MB301
MB301
MB329
MB361
MB365
MB366
MB37
MB392
MB396
MB406
MB407
MB410
MB423
MB425
MB53
MB60
MB65
MB69
MBT78
MB9
MB9

TRUE
FALSE
TRUE
TRUE
FALSE
TRUE
TRUE
TRUE
FALSE
TRUE
TRUE
FALSE
FALSE
FALSE
TRUE
FALSE
TRUE
TRUE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
TRUE
TRUE
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TRUE
FALSE
TRUE
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FALSE
FALSE
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FALSE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
FALSE
FALSE

Demographics

The sample consists of 41 individuals, most of which are middle adult male individuals (Fig-
ure 1). Middle adult males were preferentially targeted due to larger calculus deposits (observa-
tion) and the sample age and sex distribution is therefore not representative of the population.
This was also done to limit potential confounding factors, and because pipe notches, which
served as a positive control for tobacco, are predominantly seen in male individuals at the

site.
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Distribution of age and sex in the sample. f = female; pf = probable female; pm =
probable male; m = male; eya = early young adult (18-24 years); lya = late young
adult (25-34 years); ma = middle adult (35-49 years); old = old adult (50+ years).



Missing data

An overview of the missing teeth can be found in Figure 2. Missing scores per tooth can be
found in Table 2 and Figure 3.
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Figure 2: Heatmap of missing teeth per individual in the sample. 1 = present, 2 = missing.

Table 2: Table of missing scores by tooth.

scorel 1126136146 156166170186 216226236246 25626626286 316326336 3463563663 76 3864 164264 364464564664 648

cariés 106 7 189 16191315127 169 15219 5 3 5 5 141419134 3 5 14151817
peridbddmtitisl3 21 15202524 2220122112182419106 6 5 1715182213108 1616 20 20
peri@gpicalr 9 6 5 6 6 55 445444000001 000001142 2

UHPLC analysis

The UHPLC-MS/MS method was validated in a separate study on cadavers received for foren-
sic autopsy and toxicological analysis. Results from dental calculus were validated against
compounds detected in whole blood samples from the same individuals (Sgrensen et al. 2021).
In the original method, samples were washed three times to remove residual substances from
the surface of the calculus that originated from oral fluids, and only extract substances from
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the calculus. In our samples the washes served to remove potential contaminants from the
burial environment and post-excavation handling.

Briefly, dental calculus was treated with citric acid and the dissolution extracts were cleaned
using weak and strong polymeric cation-exchange sorbents. Samples were washed with 0.5 mL
MeOH for 10 seconds. Samples were weighed before and after each wash. The wash solvent
was evaporated to a residual volume of 10 pl and added 50pl 30% methanol. Samples were
air-dried for 24 hours at room temperature after each wash. Extracts from each wash were
analysed by injecting 5 pL into the column on an Exion UHPLC system that consisted of
two Exion AD pumps, an Exion AD multiplate autosampler set at 10 + 2 °C and an Exion
AC column oven set at 40 + 2 °C (Sciex, Ontario, Canada). Separation was performed using
a Raptor Biphenyl UHPLC column (2.7 mm, 2.1 mm IL.D. x 100 mm) (Restek, Bellefonte,
PA). The mass spectrometer was a Sciex QTRAP 6500+ with a TurbolonSpray probe for
electrospray ionisation.

The remaining calculus was dissolved using lysing tube beads in 800 pL of 0.5 M citric acid
(CA) and 50 uL stable isotope-labelled analogue used as internal standards (SIL-IS) solution
for 1 h at ambient temperature with gentle shaking. The suspension was then mixed with 800
uL MeOH and centrifuged at 10,000 x g for 5 mins, and analysed by the same method as the
wash extracts. Data analysis was performed using Analyst 1.7 and MultiQuant 3.0.3 (Sciex).
Raw quantities of compounds are presented in ng and concentrations as ng / mg.

The samples in the replication batch were processed in the same way, but analysed on different
equipment used exclusively for oral samples.

Raw quantities of compounds detected in the dissolved calculus from batches 1 and 2 are
presented in Table 4 and Table 5. Since these tables may or may not be legible in PDF format,
not to mention that they don’t adhere to FAIR principles in this format, the raw data can be
downloaded from Zenodo (https://doi.org/10.5281/zenodo.8061483).

Table 3: Target compounds and lower limits of quantitation (LLOQ).

Target LLOQ
6-MAM 0.025
A29 0.050
Absinthin 0.500
Alprazolam 0.025
Amphetamine 0.100
Apigenin 1.000
Benzoylecgonine 0.025
Buprenorphine 0.050
CBD 0.050
CBN 0.050
Caffeine 0.050

Carvone (only MeOH extracts) 5.000



Target LLOQ
Catechin 0.050
Cathinone 0.100
Chlordiazepoxide 0.050
Chlorprothixene 0.050
Clonazepam 0.025
Clonazepam, 7-amino 0.200
Cocaine 0.025
Codeine 0.050
Cotinine 0.050
Diazepam 0.010
EDDP 0.010
Fentanyl 0.010
Furosemide 0.025
Gabapentin 0.100
Heroin 0.025
Hydrocodone 0.010
Hydromorphone 0.025
Hyoscyamine 0.050
Kaempferol 0.500
Ketamine 0.010
Ketobemidone 0.010
Lamotrigine 0.500
Levamisole 0.025
Lidocaine 0.010
Luteolin 0.100
MDA 0.050
MDE 0.050
MDMA 0.050
Methadone 0.010
Methamphetamine 0.050
Methylphenidate 0.100
Midazolam 0.050
Mirtazepine 0.050
Morphine 0.050
Morphine-3-glu 0.050
Morphine-6-glu 0.050
Nicotine 0.100
Nitrazepam 0.025
Nitrazepam, 7-amino 0.100
Norbuprenorphine 0.100
Norcodeine 0.050



Target LLOQ

Nordazepam 0.010
Noscapine 0.025
Oxazepam 0.025
Oxycodone 0.025
Oxymorphone 0.050
Papaverine 0.025
Paracetamol 0.200
Pregabalin 0.200
Quercetin (only MeOH extracts)  0.050
Quetiapine 0.050
Salicylic acid 0.500
Sertraline 0.025
THC 0.100
THC-COOH 0.025
THC-COOH-glu 0.010
THC-OH 0.050
THCA-A 0.025
THCV 0.050
THCVA 0.010
Temazepam 0.005
Terbutaline 0.050
Thebaine 0.050
Theophylline 0.010

Table 4: Results from the UHPLC analysis first batch. Quantity of compound in the dissolved
calculus, represented in ng and rounded to 3 digits after the decimal.

thca-
sampletchd weighéx age complgirasesspifioneadtethlecopdgtinimieotsadicylh,  cbn thevahe cbd cocaine

1 batcMB4165(pm old partialfair 1 0.0000.0000.0000.0000.0000.169.000.000.000.000.350
2 batcMB288850 old complgeod 2 0.2890.0380.8445.15516.820.628).000.000.000.000.104
3 batcMB4875n ma completecellentt  0.2290.0230.0000.00020.345.00M.000.000.000.000.000
4 batcMB20225n ma partialfair 4 0.1710.0000.2421.6411.188).00®.000.000.000.000.189
5  batcMB3#92Gfin ma complgeod 6 0.1650.0245.55835.9333.63400®.000.000.000.000.000
6  batcMB3PR2{ ma complgeod 3 0.0770.0310.0000.0002.949.044.000.000.000.000.000
7 batcMB28Z00 ma complgeod 0 0.0000.0000.0000.0006.0800.00®.000.000.000.000.000
8  batcMBIBEG0Gn ma complgeod 7 0.0000.0000.0000.0009.0530.00®.000.000.000.000.000
9  batcMB35i ma complgeod 2 0.3480.0700.0000.00012.526.00®.000.000.000.000.000
10 batcMB2®1L750 lya partialfair 0 0.2570.0360.0000.00015.71®21%).000.000.000.000.000
11 batcMBIR2L9G6n lya completecellent8  0.1800.0300.1810.45335.672.00®.000.000.000.000.000



samplatchd weighéx age complgiravesspipioncaffeltlecoplotinimeotsadicy b

thea-

12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42

batcIMB®3.800n
batcMB42850n

ma compldbér 4
ma complgeod 7
batcMB1 972 lya completecellent3
batcMB281.520 eya completecellent2
batcMB32. 136 ma completecellent?
batcMB2iX 300 lya completecellent2
batcMB3#h6G8 ma complgeod 3
batcMBRL87pm lya complgeod 6
batcMBIHL 18 ma completecellent6
batcMB2AM82im ma complgeod 6
batcMBJ3l.67 ma completecellentd
batcMB4® 3G6in ma complgeod 5
batcMB™9.750 old completecellent6
batcMB16475m old completecellent6
batcMB1R.5G061 lya complgeod 5
batcMB53.608 ma complgeod 5
batcMB235H900 ma completecellent
batcMB@2.72h ma partialgood 0
batcMB1H)450 ma completecellentb
batcMB266851 ma completecellentd
batcMB6H.7%h lya completecellent6
batcIMB RIB2Fm ma partialfair 6
batcMB362G6n lya completecellentt
batcMB2h034n ma partialgood 3
batcMB4Zh4Gif old compldbér 0
batcMB3#1L8%h ma completecellent3
batcMB BB ma fragmenfary 6
batcMB2®.02h lya completecellentl
batcMBIZ0756 eya completecellent3
batcMB@B.9G6in ma complgeod 0
batcMB37200NANANA NA NA

0.1010.0000.0000.10919.646.00®.000.000.000.000.000
0.0000.0000.0000.0009.8370.00®.000.000.000.000.000
0.1520.0290.2821.43017.657.00®.000.000.000.000.000
0.1080.0140.0000.0006.3370.00®.000.000.000.000.148
0.6690.0350.1020.45319.978.00®.000.000.000.000.000
0.0000.0000.5722.76812.483.00®.000.000.000.000.000
0.2700.0240.0000.00044.242.00®.000.000.000.000.000
0.0000.0000.0000.0000.74216.492390.073.249.000.000
0.0640.0000.0790.0007.8920.00®.000.000.000.000.000
0.4100.0250.2391.59911.000.00®.000.000.000.000.000
0.0000.0000.2130.91311.589.00®.000.000.000.000.000
0.0930.0130.0940.71518.172.00®.000.000.000.000.000
0.2370.0192.85515.9630.140.00®.000.000.000.000.000
0.3920.0000.3691.02316.936.00®.000.000.000.000.000
0.0000.0000.0000.00026.6653.00®.000.000.000.000.000
0.1300.0000.0000.00010.392.00®.000.000.000.000.000
0.1090.0200.0000.00040.479.00®.000.000.000.000.000
0.1300.0110.0000.00025.373.00®.000.000.000.000.000
0.0000.0000.0000.00021.180.00®.000.000.000.000.056
0.2480.0200.0000.00029.07%.00®.000.000.000.000.000
0.7310.0241.2767.77216.825.109.000.000.000.000.152
0.1440.0000.2862.1309.9755.199.000.000.000.000.038
0.0740.0000.0540.11825.842.00®.000.000.000.000.351
0.1740.0000.0000.00013.126.00®.000.000.000.000.000
0.0000.0000.2060.7337.8520.28®.000.000.000.000.000
0.0850.0210.0000.12535.325.00®.000.000.000.000.000
0.0930.0000.2301.42921.472.00®.000.000.000.000.000
0.0000.0000.0000.0006.255.00®.104.000.000.000.150
0.0670.0000.0980.54818.118.00®.000.000.000.000.000
0.2080.0000.0000.0005.598).00(2.946.000.000.476.000
0.0000.0000.0000.0002.2730.00®.000.000.000.000.000

Table 5: Results from the UHPLC analysis second batch. Quantity of compound in calculus
after third wash, represented in ng and rounded to 3 digits after the decimal.

batckampde weightesemnec sex age complptesapiptomitfedieopbyinmeotiabicyd

theca-

batch2 MBANA NA NA pmold partiafair

1 NA NA NA NA NA NA NANA NANANA

batch2 MB208 NA NA m oldcomplgbed 2 NA NA NA NA NA NA NANA NANANA

10

cbn thevehe cbd cocaine

cbnthevithe cbdcocaine



batckampde weightesenaec sex age complptesaipitomitledieopbyinmeotiabcyd

thea-

batch2
batch2
batch2
batch?2
batch?2
batch2
batch?2
batch2
batchi2
batchi2
batchi2
batch2
batcR2
batcR2
batcB2
batcR2
batch2
batch2
batch2
batch2
batch2
batch@
batch?®
batch2
batch2
batch2
batch2
batch?2
batch2
batch?
batch2
batch?
batch2
batch?
batch2
batch2
batch2
batch@
batch?
batch?2

MBZ06251
MB06250
MBZ06251
MB292500
MB292501
MB292501
MB292501
MB324 NA
MB29&501
MB2928500
MB29&501
MB28K NA
MB236850
MB236850
MB?236850
MB236850
MB?236850
MB366000
MB366000
MBJ366000
MB366000
MB26A NA
MBINA NA
MB®NA NA
MBA473673
MB473670
MBA473673
MBDBU§001
MBBI§001
MBDU§001
MBBI§001
MBDU§001
MB 508000
MBZ53001
MBZ53001
MBZ53000
MBZ53001
MB30A NA
MB287550
MB287550

0.0094093ha completeellerts
0.0000006ha completeellerts
1.514600fa completeellers
0.0000006ha partiafair

0.169743tma partiaflair

0.5798 7tha partiafair

0.256¢hl Odha partiafair

NA pmma compleved
0.01621 0ma compleved
0.000pD06ha complgved
0.101p#3Mha compleved
NA f macompleted
0.004207ma compleved
0.0000006ha complgved
0.033a65tha compleved
0.180820rha complgpved
0.281006&ha compleved
0.006804tha compleved
0.000822fha complegved
0.0000006ha compleved
0.573883kha complgved
NA m lya partiafair

NA pmlya completeellery
NA m macompliete 4
0.004509%%ha complgped 7
0.000800tha compleved 7
1.562003tha compleved 7
0.0487H8ya completeellerd
0.0020b58a completeellerd
0.087396kya completeellerd
0.3931034a completeellerd
1.770689Fa completeeller
0.00000067a completeellerd
0.015823dyacompleteellerit
0.000md 36ya completeellerit
0.0000008yacompleteellert
0.480@698ya completeellerit
NA pmma completeellerit
0.006884llya, completeellerit
0.000i278a completeellert

ONN NN JTTJJOWWWOo k-

11

0.066NA NA NA NA NA NANA NANANA
NA 0.00®.000.000NA@ 0O O O O O O

NA NA NA NA 10.640A NANA NANANA
0.000.000NA NA NA O 0 O O O O

NA NA 0.33INA NA NA NANA NANANA
NA NA NA 1.13(NA NA NANA NANANA
NA NA NA NA 0.500NA NANA NANANA
NA NA NA NA NA NA NANA NANANA
0.046NA NA NA NA NA NANA NANANA
NA 0.000.000.000N& 0 0 O O O O

NA NA NA NA 0.28NA NANA NANANA
NA NA NA NA NA NA NANA NANANA
0.094NA NA NA NA NA NANA NANANA
NA 0.000NA NA NA O O O O O O

NA NA 0.733NA NA NA NANA NANANA
NA NA NA 3.940NA NA NANA NANANA
NA NA NA NA 6.14NA NANA NANANA
0.122NA NA NA NA NA NANA NANANA
NA 0.006NA NA NA NA NANA NANANA
NA NA 0.000.000NA O O O O O O

NA NA NA NA 10.320A NANA NANANA
NA NA NA NA NA NA NANA NANANA
NA NA NA NA NA NA NANA NANANA
NA NA NA NA NA NA NANA NANANA
0.08INA NA NA NA NA NANA NANANA
NA 0.000.000.000N& 0 0 O O O O

NA NA NA NA 27.6NA NANA NANANA
0.283NA NA NA NA NA NANA NANANA
NA 0.013NA NA NA NA NANA NANANA
NA NA 0.50.NA NA NA NANA NANANA
NA NA NA 2.28(INA NA NANA NANANA
NA NA NA NA 10.20A NANA NANANA
NA NANANANAO O O O O O

0.122NA NA NA NA NA NANA NANANA
NA 0.006NA NA NA NA NANA NANANA
NA NA 0.000.00N& 0 O O O O O

NA NA NA NA 3.750NA NANA NANANA
NA NA NA NA NA NA NANA NANANA
0.12&VA NA NA NA NA NANA NANANA
NA 0.014NA NA NA NA NANA NANANA

cbnthevithe cbdcocaine



batckampde weightesenaec sex age complptesaipitomitledieopbyinmeotiabcyd

thea-

batch?2
batch?
batch?2
batch?2
batch®
batch@
batch@
batch@
batch@
batch@
batch?®
batch?®
batch?®
batch?®
batch®
batch2
batch2
batch2
batch2
batch3
batch2
batch3
batch2
batch3
batch2
batch2
batch2
batch2
batch2
batch?
batch2
batch?
batch2
batch@
batch@
batch?
batch?
batch?
batch&
batch&

MB287550
MB287550
MB2@7550
MB2@87550
MB36A NA
MBNX NA
MB#633001
MB#533000
MB#633001
MB#®533001
MB20d251
MB20d250
MB20d251
MB20d251
MB20d251
MB307750
MB307751
MB307751
MB307751
MB201251
MB201r250
MB201251
MB201251
MB201251
MBT789251
MB789250
MBT789251
MB789251
MB789251
MB®68751
MB2263750
MB®68751
MB®G8751
MBT81000
MB181001
MB534501
MB534500
MB534501
MB233751
MB233750

0.131686Wa completeellerlt
0.5800638a completeellerit
0.295¢ TBra completeelleilt
0.00000067a completeellert
NA m macomplgbed 3
NA pmlya complgved 6
0.007d02%ha completeellerts
0.0000006ha completeellerts
0.012246tha completeellerts
0.92461 5rtha completeellerts
0.02136B8iha compleved 6
0.000p006ha complgped 6
0.051pitha complgped 6
0.190@FHtha complgped 6
2.551phPMha complegved 6
0.0000006ha completeellent
0.024d848ha completeellent
0.082211 6tma completeellent
1.736i06ma complexeellent
0.023phbtha compleved

0.000p0060ha complgved
0.02588bha compleved

0.120pdha complgved
1.661piE6ma compleved
0.00782438ld completeellertt
0.0000000ld completeellert
0.0144i7 38ld completeellertt
0.0580816ld completeellert
1.91601 92ld completeellertt
0.0242783ld completeellerts
0.00000001d completeellerts
0.0118178ld completeellerts
3.11682141d completeellerts
0.00000067a complgved
2.50000067a compleved
0.020275tha complgved
0.0008006ha compleved
1.63660721a compleved
0.005804tha completeellert
0.0000006ha completeellerit

Ut Ot Ot Ot Ot

Ut Ot Ot Ot Ot

12

NA NA
NA NA
NA NA
NA NA
NA NA

2.440NA NA NA NANA NANANA
NA 10.768A NA NANA NANANA
NA NA 5.480NA NANA NANANA
NANANAO O O O O O

NA NA NA NA NANA NANANA
NA NA NA NA NA NA NANA NANANA
0.04NA NA NA NA NA NANA NANANA
NA 0.000NA 0.00NA O 0O O O O O

NA NA 0.080NA NA NA NANA NANANA
NA NA NA NA 6.010NA NANA NANANA
0.086NA NA NA NA NA NANA NANANA
NA 0.000NA NA NA O O O O O O

NA NA 0.208NA NA NA NANA NANANA
NA NA NA 0.768VA NA NANA NANANA
NA NA NA NA 10.20A NANA NANANA
0.000.000NA NA NA 0O 0 O O O O

NA NA 0.14INA NA NA NANA NANANA
NA NA NA 047NA NA NANA NANANA
NA NA NA NA 10.030A NANA NANANA
0.0bINA NA NA NA NA NANA NANANA
NA 0.000NA NA NA O O O O O O

NA NA 0.068NA NA NA NANA NANANA
NA NA NA 0.255NA NA NANA NANANA
NA NA NA NA 3.530NA NANA NANANA
0.063NA NA NA NA NA NANA NANANA
NA 0.0O0O0NA NANA O O O O O O

NA NA 0.115NA NA NA NANA NANANA
NA NA NA 0.46(NA NA NANA NANANA
NA NA NA NA 15.190A NANA NANANA
0.07T0NA NA NA NA NA NANA NANANA
NA 0.000NA 0.000NA O O O O O O

NA NA 0.033NA NA NA NANA NANANA
NA NA NA NA 896(INA NANA NANANA
0.00®.00M.00M.000NA 0 0 O O O O

NA NA NA NA 17.730A NANA NANANA
0.110NA NA NA NA NA NANA NANANA
NA 0.000.000.000N& 0 0 0O O O O

NA NA NA NA 8.92NA NANA NANANA
0.040NA NA NA NA NA NANA NANANA
NA 0.000.000.000NA 0 O O O O O

cbnthevithe cbdcocaine



batckampde weightesenaec sex age complptesaipitomitledieopbyinmeotiabcyd

thea-

batch&
batch2
batch@
batchQ
batcB@
batcB2
batch?2
batch?®
batcB?2
batch?2
batcB2
batch2
batcB2
batcB2
batch2
batch2
batcB2
batcB2
batcB2
batcB2
batcB2
batcB@
batcB@
batcB@
batcB@
batch2
batcB?2
batch?2
batcB?2
batch?2
batcB&
batcB&
batcB&
batcB&
batcB&
batch@
batch@
batch@
batch@
batch@

MB235751
MB69751
MB699750
MB69751
MB838750
MB®69751
MB266100
MB266100
MB266100
MB266100
MB@&7.800
MB@37.800
MB@7.800
MB@&7.800
MB@7.800
MB@&7.800
MBNA NA
MB30A NA
MB253501
MB253500
MB253501
MDB4#23250
MDB#23251
MB#23251
MDB4&23251
MB34d152%
MB341526
MB3d152%
MB341523
MB34d1523
MBT58001
MBT58000
MBT58001
MBT53001
MBT58001
MB290750
MB 926501
MB 925500
MB 926501
MBD26501

0.904682ha completeellert
0.019425¢tha partiagood 0
0.0000006ha partiagood 0
1.903842ma partiagood 0
0.0000006ha completeellerit
1.504i31 3iha complexeellerit
0.015086tha completeellerit
0.000@26tha completeellert
0.0000006ha completeellerit
2.24584 1ha completeellert
0.0306n 44ra completeellert
0.0008273a completeellerts
0.0418668a completeellertt
0.2356 1fya completeellert
0.397841If7a completeellertt
0.00000067a completeellert
NA pmma partiafair 6
NA pmlya completeellerts
0.0112683a partiagood
0.000ph06ha partiagood
0.353p86rha partiagood
0.000p0001d compleatie

0.007858ld compliztie

0.022p826ld complistie

0.6786f7851d complistie

0.005569a completeellerd
0.0000006ha completeellerd
0.0048686ha completeellerd
0.006d27ha completeellerd
1.635tl 1fha complexeellerd
0.0468606ha fragmfaitary 6
0.0000006ha fragmfaitary 6
0.005686tha fragmtaitary 6
0.020026fha fragmfaitary 6
0.5320006ha fragmfaitary 6
0.00000067a completeellent
0.0130866ya completeellerd
0.0000008ya completeellerd
0.0328008ya completeellerd
0.160209dya completeellerd
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NA NA NA NA 8.39NA NANA NANANA
0.133NA NA NA NA NA NANA NANANA
NA 0.000.000.00N& 0 0 O O O O

NA NA NA NA 13.280A NANA NANANA
0.00®.00M.00W.000NA 0 0 0 O O O

NA NA NA NA 9.59INA NANA NANANA
0.24ANA NA NA NA NA NANA NANANA
NA 0.012NA NA NA NA NANA NANANA
NA NA 0.000.000NA O O O O O O

NA NA NA NA 36.130A NANA NANANA
0.83dNA NA NA NA NA NANA NANANA
NA 0.00NA NA NA NA NANA NANANA
NA NA 1.15(NA NA NA NANA NANANA
NA NA NA 6.55(NA NA NANA NANANA
NA NA NA NA 11.060A NANA NANANA
NA NANANANAO O O O O O

NA NA NA NA NA NA NANA NANANA
NA NA NA NA NA NA NANA NANANA
0.046NA NA NA NA NA NANA NANANA
NA 0.00®.000.000NA O O O O O O

NA NA NA NA 1.430NA NANA NANANA
0.000.000NA NA NA 0 0 O O O O

NA NA 0.06INA NA NA NANA NANANA
NA NA NA 0.18NA NA NANA NANANA
NA NA NA NA 5.66(NA NANA NANANA
0.08INA NA NA NA NA NANA NANANA
NA 0.000NA NA NA O O O O O O

NA NA 0.06NA NA NA NANA NANANA
NA NA NA 0.08INA NA NANA NANANA
NA NA NA NA 23.730A NANA NANANA
0.348NA NA NA NA NA NANA NANANA
NA 0.000NA NA NA O O O O O O

NA NA 0.042NA NA NA NANA NANANA
NA NA NA 0.15(NA NA NANA NANANA
NA NA NA NA 3.990NA NANA NANANA
0.00®.00®.00@.00®.0000 0 0 0 0 O

0.122NA NA NA NA NA NANA NANANA
NA 0.000NA NA NA O O O O O O

NA NA 0.314NA NA NA NANA NANANA
NA NA NA 1.53(NA NA NANA NANANA

cbnthevithe cbdcocaine



thca-
batckampde weighteseanaec sex age complptessgiieomfledtreopbyinimeotsaicyd  cbnthevithe cbdcocaine

batch@ MB®20501 1.0748d56yacompleteellerd NA NA NA NA 10.260A NANA NANANA
batch?2 MB@@.17% 0.0052063a complgped 0 0.074ANA NA NA NA NA NANA NANANA
batch? MB@@.176 0.000p0tha compleved 0 NA 0.000.000.00N& 0 O O O O O

batch?2 MB6@.17% 0.2913680ha complgped 0 NA NA NA NA 4.130NA NANA NANANA
batch2 MBHNA NA NA NANANA NA NA NA NA NA NA NA NA NANA NANANA

Authentication

No modern synthetic drugs were detected in any of the samples.

Samples were replicated to verify results from the initial analysis. Of the 41 samples initially
analysed, 29 samples were replicated.

Only caffeine, theophylline, nicotine, cotinine, and salicylic acid were found in the replicated
samples.

Most plots show a large increase in extracted mass of a compound between the calculus wash
extracts (wash 1-3) and the dissolved calculus (calc). Most samples containing theophylline
and caffeine had the largest quantity of the compound extracted from the first wash, then
decreasing in washes 2 and 3. There is an increase between wash 3 and the dissolved calculus
in all samples. The patterns are consistent across batches 1 and 2. The pattern we expect to
see in a sample is a reduction in the quantity from wash 1 to wash 3, and then another spike
in the final extraction from the dissolved calculus, which means the compound is actually
‘ancient’ or authentic. The compounds that are completely absent in all three washes and
present in high quantities in the final extraction may also be suggestive of lab contamination.
This has not been thoroughly tested and is only based on what we expect to see. Therefore,
the interpretation of these graphs is itself up for interpretation.

Quantity vs. sample weight

There is no clear relationship between the sample weight and the amount of compound detected,
except for salicylic acid, where the amount of extracted compound increases with increasing
sample weight. In batch 2 there is also a slight positive trend for caffeine, nicotine, and
cotinine. Nicotine and cotinine display the same relative relationship between samples. Where
the nicotine quantity is high compared to other samples, the cotinine quantity will be similarly
high (Figure 6 and Figure 6).

The positive correlation between the weight of the calculus sample and recovered quantities of
the compounds suggests sample weight may affect the ability to detect compounds; although,
we were able to detect compounds in samples as small as 2 mg (Figure 6 and Figure 7).
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Figure 4: Plot of extracted quantities of each compound across the three washes and calculus
extraction in batch 1. Each line represents an individual.

Distribution of compounds detected in the samples

The replication showed that caffeine, theophylline, cotinine, nicotine, and salicylic acid could
be consistently detected in the samples, although theophylline detection decreased between
batches 1 and 2. CBD, CBN, cocaine, and THCA-A was not detected at all in the second
batch.

Detection and preservation
To see if preservation of the skeletal remains had any effect on the detection of compounds,
absolute quantities of compounds were compared to the various levels of preservation.

Distribution of state-of-preservation in batches 1 and 2 to make sure the number of skeletons
are not affecting the relationships shown above. Given our sample contains a smaller number
of individuals with fair preservation, this may bias our interpretations (Figure 12).
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Figure 5: Plot of extracted quantities of each compound across the three washes and calculus
extraction in batch 2. Each line represents an individual.

Detection of tobacco

Given that pipe notches are present in the majority of individuals, the presence of pipe notch(es)
in an individual and concurrent detection of nicotine and/or cotinine is used as a rough indi-
cator of the accuracy of the method.

We found no correlation between the number of pipe notches and the concentration of nicotine
and cotinine, suggesting that our ability to detect tobacco consumption in dental calculus does
not necessarily rely on targeting frequent smokers; here, we consider individuals with multiple
pipe notches as likely to have been heavy smokers.

No apparent correlation between the number of pipe notches and the concentration of nicotine
or cotinine (Figure 13).

The presence of pipe notch(es) in an individual and concurrent detection of nicotine and/or
cotinine is used as a crude indicator of the accuracy of the method. When combining the results
of both batches, the method was able to detect some form of tobacco in 21 of 35 individuals
with a pipe notch (60.0%). When also considering correct the absence of a tobacco alkaloid
together with the absence of a pipe notch, the accuracy of the method is 63.2%. Accuracy in
the old adult age category is 75.0%.
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Figure 6: Quantity of a compound (ng) found in a sample plotted against the weight of the
calculus sample. Results from batch 1.

In the replicated samples only, tobacco detection was successful in 14 out of 36 pipe smok-
ers (38.9%) Including individuals with absence of a pipe notch and concurrent absence of
compounds as a correct identification, gives an overall accuracy of 39.0%.

One individual—an old adult, probable female—was positive for both nicotine and cotinine,
and had no signs of a pipe notch.

Dental analysis

Pipe notches were identified by wear on the mesial and distal sides of the crowns between to
teeth, resulting from the practice of clenching a pipe between adjacent and isomeric teeth, and
which differs from the occlusal wear that occurs through mastication. Wear occurring between
adjacent and isomeric teeth were counted as a single pipe notch.

Some of the teeth were missing because they have been sent elsewhere for DNA sampling.
These teeth were considered present when determining antemortem loss ratios, and absent
when scoring caries, periodontitis, and calculus.

An overview of available teeth can be seen in Figure 14.
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Figure 7: Quantity of a compound (ng) found in a sample plotted against the weight of the
calculus sample. Results from batch 2.

AMTL

Ratios of antemortem lost teeth per present teeth at the site. Calculated per individual

(Table 6), tooth class (Table 7), and tooth type (Table 8)

Table 6: AMTL ratio per individual.

id n_teeth count ratio
MB107 27 3 0.1111111
MB116 27 5 0.1851852
MB117 23 2 0.0869565
MB120 29 0 0.0000000
MB121 29 2 0.0689655
MB131 26 2 0.0769231
MB158 29 0 0.0000000
MB163 31 5 0.1612903
MB18 32 1 0.0312500
MB180 26 2 0.0769231
MB186 25 11 0.4400000
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id n_teeth count ratio
MB204 26 3 0.1153846
MB207 28 2 0.0714286
MB235 32 4 0.1250000
MB251 31 0 0.0000000
MB255 18 7 0.3888889
MB261 26 0 0.0000000
MB266 30 3 0.1000000
MB287 32 0 0.0000000
MB29 26 3 0.1153846
MB292 30 1 0.0333333
MB298 31 17  0.5483871
MB30 27 1 0.0370370
MB301 30 3 0.1000000
MB329 30 1 0.0333333
MB361 29 2 0.0689655
MB365 28 6 0.2142857
MB366 25 1 0.0400000
MB392 27 5 0.1851852
MB396 27 0 0.0000000
MB406 30 0 0.0000000
MB407 30 2 0.0666667
MB410 26 2 0.0769231
MB423 28 0 0.0000000
MB425 25 17 0.6800000
MB53 27 7 0.2592593
MB60 31 8 0.2580645
MB65 30 1 0.0333333
MB69 30 3 0.1000000
MB78 28 5 0.1785714
MB9 28 0 0.0000000

Table 7: AMTL ratio per tooth class.

class n_teeth count ratio
canine 151 7 0.0463576
incisor 283 27 0.0954064
molar 414 80 0.1932367
premolar 302 23 0.0761589
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Figure 8: Number of individuals in which each compound was detected between batch 1 and
2.

Table 8: AMTL ratio per tooth type.

type n_teeth count ratio
c 151 7 0.0463576
il 140 15 0.1071429
i2 143 12 0.0839161
ml 160 39 0.2437500
m2 150 31 0.2066667
m3 104 10 0.0961538
pml 155 9 0.0580645
pm2 147 14 0.0952381

Caries

Caries were scored as the location on each individual tooth. Multiple locations on a single
tooth were separated with ;. The size of caries was also recorded, but not used in further
analysis. Large caries that cover multiple surfaces with an unknown origin were recorded as
‘crown’.
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Figure 9: Number of individuals in which each compound was detected between batch 1 and
2. Only showing replicated individuals.

compound

code surface

mes mesial surface

dis distal surface

lin lingual surface

buc buccal surface (including labial surface)
occ occlusal surface (including incisal surface)

crown caries covers 2+ surfaces
none No caries visible on surface
NA Not observable/tooth missing

In the 950 that were examined, 167 teeth had caries (17.6%). This frequency has very little
meaning, and was further broken down into a ratio for each individual and each tooth class
(Table 10 and Figure 15). As expected, the molars have a higher frequency of caries than the

other teeth.
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Figure 10: Plot of relationship between the absolute quantity of a detected compound (ng)
and the overall skeletal preservation of the individuals in which the compound was
detected. Showing results for batch 1.
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Figure 12: Plot of the number of skeletons in each state of preservation separated by batch.

Table 10: Table of caries ratios per individual per tooth class.

id class n_ teeth count ratio
MBI107 canine 4 2 0.5000000
MB107 incisor 8 1 0.1250000
MB107 molar 9 0 0.0000000
MB107 premolar 3 0 0.0000000
MB116 canine 4 1 0.2500000
MB116 incisor 8 0 0.0000000
MB116 molar 2 0 0.0000000
MB116 premolar 6 1 0.1666667
MB117 canine 4 0 0.0000000
MB117 incisor 4 0 0.0000000
MB117 molar 6 3 0.5000000
MB117 premolar 7 0 0.0000000
MB120 canine 4 0 0.0000000
MB120 incisor 7 0 0.0000000
MB120 molar 11 0 0.0000000
MB120 premolar 7 0 0.0000000
MB121 canine 4 0 0.0000000
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id class n_teeth count ratio
MBI121 incisor 8 0 0.0000000
MB121 molar 7 4 0.5714286
MB121 premolar 8 0 0.0000000
MB131 canine 4 1 0.2500000
MB131 incisor 7 0 0.0000000
MB131 molar 5 2 0.4000000
MB131 premolar 8 0 0.0000000
MB158 canine 4 0 0.0000000
MB158 incisor 7 0 0.0000000
MB158 molar 1 2 0.1818182
MB158 premolar 7 1 0.1428571
MB163 canine 4 0 0.0000000
MB163 incisor 6 0 0.0000000
MB163 molar 8 4 0.5000000
MB163 premolar 6 0 0.0000000
MB18  canine 4 0 0.0000000
MB18 incisor 8 0 0.0000000
MBI18  molar 0 2 0.2000000
MB18  premolar 7 0 0.0000000
MB180 canine 3 1 0.3333333
MB180 incisor 5 0 0.0000000
MB180 molar 9 4 0.4444444
MB180 premolar 7 1 0.1428571
MB186 canine 2 0 0.0000000
MB186 incisor 2 0 0.0000000
MB186 molar 5 1 0.2000000
MB186 premolar 5 1 0.2000000
MB204 canine 3 0 0.0000000
MB204 incisor 8 0 0.0000000
MB204 molar 5 1 0.2000000
MB204 premolar 7 0 0.0000000
MB207 canine 4 0 0.0000000
MB207 incisor 4 0 0.0000000
MB207 molar 1 0 0.0000000
MB207 premolar 7 0 0.0000000
MB235 canine 3 2 0.6666667
MB235 incisor 8 0 0.0000000
MB235 molar 8 4 0.5000000
MB235 premolar 7 6 0.8571429
MB251 canine 4 0 0.0000000
MB251 incisor 7 0 0.0000000
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id class ratio
MB251 molar 0 0.0000000
MB251 premolar 7 0 0.0000000
MB255 canine 1 0 0.0000000
MB255 incisor 3 2 0.6666667
MB255 molar 2 2 1.0000000
MB255 premolar 5 1 0.2000000
MB261 canine 3 0 0.0000000
MB261 incisor ) 0 0.0000000
MB261 molar 10 4 0.4000000
MB261 premolar 7 2 0.2857143
MB266 canine 4 0 0.0000000
MB266 incisor 7 0 0.0000000
MB266 molar 8 2 0.2500000
MB266 premolar 6 0 0.0000000
MB287 canine 4 0 0.0000000
MB287 incisor 8 0 0.0000000
MB287 molar 11 4 0.3636364
MB287 premolar 7 0 0.0000000
MB29  canine 3 1 0.3333333
MB29 incisor 8 8 1.0000000
MB29  molar 8 4 0.5000000
MB29  premolar 4 0 0.0000000
MB292 canine 4 0 0.0000000
MB292 incisor 7 0 0.0000000
MB292 molar 8 4 0.5000000
MB292 premolar 7 0 0.0000000
MB298 canine 4 0 0.0000000
MB298 incisor 4 0 0.0000000
MB298 molar 1 0 0.0000000
MB298 premolar 5 0 0.0000000
MB30  canine 4 0 0.0000000
MB30 incisor 7 0 0.0000000
MB30  molar 7 1 0.1428571
MB30  premolar 6 2 0.3333333
MB301 canine 1 0 0.0000000
MB301 incisor 4 1 0.2500000
MB301 molar 5 5 1.0000000
MB301 premolar 0 0 NaN
MB329 canine 3 0 0.0000000
MB329 incisor 7 0 0.0000000
MB329 molar 10 1 0.1000000



id class n_teeth count ratio
MB329 premolar 6 0 0.0000000
MB361 canine 3 0 0.0000000
MB361 incisor 8 1 0.1250000
MB361 molar 7 0 0.0000000
MB361 premolar 8 3 0.3750000
MB365 canine 3 0 0.0000000
MB365 incisor 4 0 0.0000000
MB365 molar 8 0 0.0000000
MB365 premolar 7 0 0.0000000
MB366 canine 4 0 0.0000000
MB366 incisor 6 0 0.0000000
MB366 molar 7 2 0.2857143
MB366 premolar 7 0 0.0000000
MB392 canine 4 2 0.5000000
MB392 incisor 7 3 0.4285714
MB392 molar 3 3 1.0000000
MB392 premolar 4 3 0.7500000
MB396 canine 3 0 0.0000000
MB396 incisor 8 0 0.0000000
MB396 molar 8 2 0.2500000
MB396 premolar 6 1 0.1666667
MB406 canine 3 0 0.0000000
MB406 incisor 8 0 0.0000000
MB406 molar 1 3 0.2727273
MB406 premolar 6 0 0.0000000
MB407 canine 4 1 0.2500000
MB407 incisor 8 1 0.1250000
MB407 molar 7 3 0.4285714
MB407 premolar 7 0 0.0000000
MB410 canine 3 0 0.0000000
MB410 incisor 7 0 0.0000000
MB410 molar 8 7 0.8750000
MB410 premolar 6 1 0.1666667
MB423 canine 3 0 0.0000000
MB423 incisor 7 0 0.0000000
MB423 molar 0 1 0.1000000
MB423 premolar 8 0 0.0000000
MB425 canine 1 0 0.0000000
MB425 incisor 1 0 0.0000000
MB425 molar 2 1 0.5000000
MB425 premolar 4 2 0.5000000
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id class n_teeth count ratio
MB53  canine 3 0 0.0000000
MBb53  incisor 4 0 0.0000000
MB53  molar 6 4 0.6666667
MB53  premolar 5 1 0.2000000
MB60  canine 4 0 0.0000000
MB60  incisor 8 0 0.0000000
MB60  molar 5 1 0.2000000
MB60  premolar 4 2 0.5000000
MB65  canine 4 4 1.0000000
MB65  incisor 5 2 0.4000000
MB65  molar 2 8 0.6666667
MB65  premolar 6 3 0.5000000
MB69  canine 4 2 0.5000000
MB69  incisor 8 0 0.0000000
MB69  molar 8 5 0.6250000
MB69  premolar 6 1 0.1666667
MB78  canine 4 0 0.0000000
MB78  incisor 2 0 0.0000000
MB78  molar 8 3 0.3750000
MB78  premolar 7 2 0.2857143
MB9 canine 4 0 0.0000000
MB9 incisor 5 0 0.0000000
MB9 molar 8 0 0.0000000
MB9 premolar 8 0 0.0000000

Periodontitis

Periodontitis was scored qualitatively on a scale from 0-3 as the amount of horizontal bone
loss from the CEJ to the alveolar bone, accounting for ca. 2mm of gingival thickness. The
distribution of scores in the pooled sample dentitions can be seen in Figure 17.

Calculus

Calculus was scored on each tooth surface (interproximal surfaces were given a single score)
on a scale of 0-3, representing absence of calculus (0) to heavy deposit (3).
individual calculus indices within the sample, separated by quadrant shows that the lower

anterior quadrant had the largest deposits (Figure 18).
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Figure 13: Plot of relationships between the total number of pipe notches in an individual and
the concentration of detected compounds. The only relevant comparisons in this
case are nicotine and cotinine. The others are just included because I couldn’t be
bothered filtering them out.
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Figure 14: Overview of the dental inventory of the sample. Teeth removed for DNA analysis
considered ‘present’.
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Figure 15: Plot of caries ratios calculated per individual per tooth class.
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Figure 16: Plot of caries rate per tooth in pooled sample from all individuals. Teeth reordered
along the x-axis to match position in the mouth (yes, the plot is supposed to
resemble a mouth).

31



118 t17 t16 t15 t14 t13 t12 t11 t21 t22 t23 t24 t25 t26 t27 t28

0.00

0.2

05

0.7 group
1.00

1.00 L]
07

05

0.2

0.00 -

148 t47 t46 t45 t44 t43 t42 t41 t31 t32 t33 t34 t35 t36 t37 t38

&)1

count
=}

]

[&)]

count
o

(&)]

Figure 17: Distribution of periodontitis scores in each tooth (FDI notation) in the pooled
sample.

No apparent influence of lower anterior calculus index on the presence/absence of a compound
(or vice versa) (Figure 19).

Pathological conditions

Pathological conditions and lesions that occur frequently in the population were included
in the analysis. Data were dichotomised to presence/absence to allow statistical analysis.
A conservative approach was taken, so when in doubt, absence of a disease was assumed.
Osteoarthritis was considered present in cases where eburnation was visible on one or more
joint surfaces. Vertebral osteophytosis is identified by marginal lipping and/or osteophyte
formation on the margin of the superior and inferior surfaces of the vertebral body. Cribra
orbitalia was diagnosed based on the presence of pitting on the superior surface of the orbit.
No distinction was made between active or healing lesions. Degenerative disc disease, or
spondylosis, is identified as a large diffuse depression of the superior and/or inferior surfaces of
the vertebral body (Rogers 2000). Schmorl’s nodes are identified as any cortical depressions on
the surface of the vertebral body. A note was made whether the lesion perforated the vertebral
margin, but both perforating and non-perforating lesions were recorded as present.

Data on chronic maxillary sinusitis from Casna et al. (2021) were included in this study to
assess the relationship between upper respiratory diseases with environmental factors (i.e. to-
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Figure 18: Calculus index per quadrant. LA = lower anterior, LP = lower posterior, UA =
upper anterior, UP = upper posterior.

bacco smoke, caffeine consumption). Chronic maxillary sinusitis (CMS) is the inflammation
of the lower paranasal sinuses, air-filled pockets located in the skull that defend the organism
against inhaled particulate matter and pathogens. This occurs through the production of mu-
cus carried by small hairs toward an opening situated on the superior part of the sinus, where
pathogens are drained (Slavin et al. 2005). Without drainage, mucus begins to accumulate
in the sinuses, providing an ideal environment for bacterial growth and thereby contributing
to inflammation of the mucous membranes and subsequently of the bone surfaces (Jang et
al. 2002). Lesions associated with CMS as defined by Boocock, Roberts, and Manchester
(1995) were recorded for each individual and classified as “pitting”, “spicule-type bone for-
mation”, “remodeled spicules”, or “white pitted bone”. CMS was scored as absent when the
sinus presented smooth surfaces with little or no associated pitting. To facilitate inspection,
fragmented sinuses were cleaned using a dry tooth-brush and water where necessary. If the
sinuses were not observable with the naked eye, they were examined with a flexible medical
endoscope (Pentax, model: FNL-10RBS, g=4mm; view angle=30°) inserted through minor
breaks naturally occurring on the inferior nasal conchae and palatine bone, where the bone
tissue is thinner.
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Figure 19: Relationship between the presence (1) or abesence (0) of a compound and the
calculus index of the lower anterior quadrant of an individual.

Statistical analysis

Point-biserial correlation

Point-biserial (Pearson) correlation was conducted on compound concentrations, calculus in-
dex, caries ratio, and binary variables (Figure 20). This is done to see if any correlations exist

prior to discretisation of continuous variables. Irrelevant correlations (anything not between
two continuous or a continuous and binary variable) are removed from the plot.

Polychoric correlation
Before analysing the sample with a polychoric correlation (Table 11 and Figure 21), the calculus

index and caries ratio for each individual was converted to an ordinal variable by using quartiles,
providing a score from 0-4.

0% 25% 50% 75% 100%
0.0000000 0.0800000 0.1428571 0.2500000 0.6296296
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Figure 20: Pearson correlation plot.

0% 25% 50% 75% 100%

0.2528736 0.5833333 0.7246377 0.8666667 1.0833333

Table 11: Table of polychoric correlations (rho).

Corr

OA VOPSN DDDCO CMScaries_ mp¢idodontnisteimalc  imggex theoplegplffeineotinine

OA 1.0000.6840.3650.470 - - - 0.271 0.001 - 0.3890.272 0.002 0.292
0.1460.0060.010 0.082
VOP 0.6841.0000.0310.1920.3640.225 - 0.487 - - 0.387 - 0.345 0.227
0.008 0.151 0.007 0.053
SN 0.3650.0311.000 - - 0.254 - 0.067 0.530 0.008 - 0.314 0.005 0.559
0.0830.366 0.306 0.138
DDD 0.4700.192 - 1.000 - 0.0990.028 0.033 - - - 0.193 - -
0.083 0.069 0.040 0.416 0.019 0.160 0.148
CcO - 0.364 - - 1.0000.1390.011 0.323 0.060 0.057 - - 0.090 -
0.146 0.3660.069 0.0070.062 0.005
CMS - 0.2250.2540.0990.1391.000 - 0.104 0.499 - - 0.080 0.530 0.427
0.006 0.370 0.237 0.100
caries ratio- - - 0.0280.011 - 1.000 0.523 - - 0360 - - -
0.0100.0080.306 0.370 0.230 0.001 0.442 0.131 0.269
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periodont0.fAtmd870.0670.0330.3230.1040.523 1.000 0.163 0.168 0.407 - 0.494 0.204
0.038
nicotine 0.001 - 0.530 - 0.0600.499 - 0.163 1.000 0.153 - 0.069 - 0.847
0.151 0.040 0.230 0.025 0.039
calc_index - - 0.008 - 0.057 - - 0.168 0.153 1.000 0.237 - 0.030 0.211
0.0820.007 0.416 0.2370.001 0.150
age 0.3890.387 - - - - 0.360 0.407 - 0.237 1.000 - 0.044 0.147
0.1380.0190.0070.100 0.025 0.450
theophyl 0.272 - 0.3140.193 - 0.080 - -0.038 0.069 - - 1.000 0.322 -
0.053 0.062 0.442 0.150 0.450 0.021
caffeine 0.0020.3450.005 - 0.0900.530 - 0.494 - 0.030 0.0440.322 1.000 0.024
0.160 0.131 0.039
cotinine 0.2920.2270.559 - - 0.427 - 0.204 0.847 0.211 0.147 - 0.024 1.000
0.1480.005 0.269 0.021
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Figure 21: Heatmap of polychoric correlations (rho).

The sample bias caused by targeting larger calculus deposits may also affect the detection of
compounds, as caffeinated drinks are often acidic, and may cause a lower calculus formation.
We only found a weak negative correlation between caffeine concentration and dental calculus
index (Figure 20), but since we targeted individuals with calculus, this may inadvertently have
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been controlled for during sample collection.

Data dictionary

All raw data are available for download from Zenodo (https://zenodo.org/record/8061483).

metadata.csv

variable description

id unique identifier for the individual

sample sample number for the UHPLC-MS/MS
analysis

element which tooth (FDI notation) was sampled for
UHPLC-MS/MS analysis

KZ_ element which tooth (FDI notation) was sampled for
aDNA in original study

replicated Whether the sample was included in the

batchl__weight
batch2_ weight

replication batch (TRUE/FALSE)
weight (mg) of sample in batch 1
weight (mg) of sample in batch 2

lloq.tsv

variable

description

compound
lloq

name of target compound
Lower limit of quantitation

uhplc-results(_batch2).csv

variable description
sample UHPLC-MS/MS sample number
weight weight of calculus sample in ng before washes

weight_ wash<1..3>

weight_avg

37

weight of calculus sample in ng following
each wash
mean of weights


https://zenodo.org/record/8061483

variable description

_wash<1..3> Extracted quantity of compound in ng from
washes

_calc Extracted quantity of compound in ng from
calculus

dental-inv.csv

Dental inventory

variable description

id unique identifier for the individual
t11..t48 status of tooth (FDI notation for variable name)

Dental inventory key:

. = present

e m = missing (for unknown reason - likely postmortem loss)
e aml = ante-mortem loss

¢ dna = previously removed for DNA sampling

caries.csv

Caries lesions location

variable description

id unique identifier for the individual
t11..t48 location of caries lesion(s)

Caries location key:

e none = no caries present

e mes = mesial

e dis = distal

e lin = lingual

e buc = buccal (and labial)

e occ = occlusal

e crown = crown (large caries lesion covering multiple surfaces)
e root = root

e blank = tooth not present
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periodontitis.csv

variable description
id unique identifier for the individual
t11..t48 periodontitis score (0-3)
Periodontitis score:
e 0 = none
o 1 =slight
e 2 = moderate
o 3 = severe
e blank = tooth not present
periapical.csv
variable description
id unique identifier for the individual
t11..t48 location of periapical lesion

e none = no lesion
¢ bucc = buccal
e lin = lingual

o perf = perforated alveolar bone

¢ blank = not scoreable

calculus_full.csv

variable

description

id
t11_bucc..t48 ip

unique identifier for the individual

calculus deposit size (0-3) per tooth surface
(bucc = buccal; lin = lingual; ip =
interproximal)

e 0 = no calculus
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e 1 = slight calculus
e 2 = moderate calculus
e 3 = heavy calculus

path-conditions.csv

Pathological conditions

e OA = osteoarthritis

e IVDD = intervertebral disc disease

¢ TB = tuberculosis

e DISH = diffuse idiopathic skeletal hyperostosis
e« VOP = vertebral osteophytosis

e SN = schmorl’s nodes

e DDD = degenerative disc disease

e« PNBF = periosteal new bone formation
e OD = osteochondritis dissecans

e CF = cribra femora

e CO = cribra orbitalia

sinusitis.csv

variable description

id Individual ID

CMS Presence (YES) or absence (NO) of chronic
maxillary sinusitis

IPR Presence (YES) or absence (NO) of

periosteal reaction on visceral surface of ribs

path-conditions.csv

variable description

id Individual ID

OA Presence/absence of lesions related to
osteoarthritis

IVDD Presence/absence of lesions related to
inter-vertebral disc disease

TB Presence/absence of lesions related to tuberculosis

Mastoiditis Presence/absence of lesions related to mastoiditis
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variable description

DISH Presence/absence of lesions related to diffuse
idiopathic skeletal hyperostosis

VOP Presence/absence of lesions related to vertebral
osteophytosis

SN Presence/absence of lesions related to Schmorl’s
node(s)

DDD Presence/absence of lesions related to degenerative
disc disease

PNBF Presence/absence of periosteal new bone formation

OD Presence/absence of lesions related to
osteochondritis dissecans

CF Presence/absence of lesions related to cribra
femora

CO Presence/absence of lesions related to cribra
orbitalia

Session information

This report was generated on 2023-10-27 using the following computational environment and
dependencies:

R version 4.3.1 (2023-06-16)
Platform: x86_64-pc-linux-gnu (64-bit)
Running under: Pop!_0S 22.04 LTS

Matrix products: default
BLAS:  /usr/lib/x86_64-linux-gnu/blas/libblas.s0.3.10.0
LAPACK: /usr/1ib/x86_64-linux-gnu/lapack/liblapack.s0.3.10.0

attached base packages:
[1] stats graphics grDevices datasets wutils methods  base

other attached packages:

[1] mbliCalculusPilot_0.1.0 patchwork_1.1.2 psych_2.2.9
[4] purrr_1.0.1 glue_1.6.2 stringr_1.5.0
[7] ggcorrplot_0.1.4 ggplot2_3.4.4 tibble_3.2.1
[10] tidyr_1.3.0 dplyr_1.1.3 readr_2.1.4

[13] here_1.0.1

loaded via a namespace (and not attached):
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[1] gtable_0.3.1 xfun_0.40 htmlwidgets_1.6.1 devtools_2.4.5

[6] remotes_2.4.2 processx_3.8.0 lattice_0.20-45 callr_3.7.3

[9] tzdb_0.3.0 vctrs_0.6.4 tools_4.3.1 ps_1.7.2

[13] generics_0.1.3 curl_5.0.0 parallel 4.3.1 fansi_1.0.4

[17] pkgconfig 2.0.3 desc_1.4.2 lifecycle_1.0.3 farver_2.1.1

[21] compiler_4.3.1 brio_1.1.3 rbbt_0.0.0.9000 mnormt_2.1.1

[25] munsell_0.5.0 httpuv_1.6.9 htmltools_0.5.4 usethis_2.1.6
[29] yaml_2.3.7 later_1.3.0 pillar_1.9.0 crayon_1.5.2

[33] urlchecker_1.0.1 ellipsis_0.3.2 cachem_1.0.6 sessioninfo_1.2.2
[37] nlme 3.1-163 mime 0.12 tidyselect_1.2.0 digest_0.6.31
[41] stringi_1.7.12 reshape2_1.4.4 labeling_0.4.2 rprojroot_2.0.3
[45] fastmap_1.1.0 grid_4.3.1 colorspace_2.1-0 ¢li_3.6.0

[49] magrittr_2.0.3 pkgbuild_1.4.0 utf8_1.2.3 withr_2.5.0

[63] prettyunits_1.1.1 scales_1.2.1 promises_1.2.0.1 httr_1.4.4

[67] rmarkdown_2.20 hms_1.1.2 memoise_2.0.1 shiny 1.7.4

[61] evaluate_0.20 knitr_ 1.42 testthat _3.1.6 viridisLite 0.4.1
[65] miniUT_0.1.1.1 profvis_0.3.7 rlang 1.1.1 Rcpp_1.0.10

[69] xtable_1.8-4 renv_1.0.3 pkgload_1.3.2 rstudioapi_0.14
[73] jsonlite_1.8.4 plyr_1.8.8 R6_2.5.1 fs_1.6.1
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