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Supplementary Information 1: Detailed U-Th dating

U-Th dating was performed on one bulk sample and two serial samples (S| Fig. 1) of carbonate
crust adhering to the Xiahe mandible. One subsample, XH-SD-U01, 0.5 x 0.5 x 1.0 cm, was
taken and gently crushed. Another relatively large segment, 2.5 x 1.5 x 1.5 cm, was also
carefully separated from the mandible. Two subsamples, XH-SD-U04 and XH-SD-UO06, roughly
0.2 g each, were then collected from the uppermost and lowermost portion of this segment (Sl
Fig. 1). After an ultrasonic cleaning step with ultrapure water, U-Th dating was applied to the
three subsamples. Chemistry was conducted on class-100 laminar flow benches in a class-
10,000 clean room at the High-Precision Mass Spectrometry and Environment Change
Laboratory (HISPEC), Department of Geosciences, National Taiwan University**. After being
dissolved in 7 N HNO3 and spiked with a 233U-2*6U-22°Th tracer, the sample solution was added
to 0.2 ml HCIO4 and refluxed at 90-100 ‘C overnight for over 10 hours to decompose organic
material. Uranium and thorium were purified with chemical methods including Fe co-
precipitation and anion-exchange chromatography?°. After the final column separation step the
separated U and Th aliquots were further treated with 0.05-0.2 ml HCIO4, refluxed at 90-100 'C
for over 5 hours, and dried to effectively remove organic material and reduce polyatomic
interferences. U and Th fractions were then dissolved in 1% HNOs (+0.05% HF) for
instrumental analysis®®. Determinations of all isotopic compositions and concentrations were
made on a Thermo-Finnigan NEPTUNE multi-collector inductively coupled plasma mass
spectrometer (MC-ICP-M)%*. Half-lives of U-Th nuclides used are listed in Cheng et al. (%).
Detailed #°Th age calculation using an estimated initial atomic *°Th/%2Th ratio of 4 (+ 2) x 10
6 is described in Shen et al. (3*). Uncertainties in the isotopic data and 2*°Th dates are given at
the two-sigma (20) level or two standard deviations of the mean (2sm) unless otherwise noted.
Together 2°Th dates provide a minimum age assessment of the mandible. Extended Data
Table 1 contains elemental concentrations, elemental activities, and age calculations for the
minimum age of the Xiahe mandible.
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S| Figure 1. Destructive samples taken from the Xiahe mandible a, Sampling locations
for ancient DNA and ancient protein analysis. b, Sampling locations for U-Th dating. c,
Segment of in-situ crust carbonate from the Xiahe mandible used for serial U-Th dating.



Supplementary Information 2: Comparative samples for morphological analysis.

In the following sections, an overview of the comparative samples used for morphological
analysis of the Xiahe mandible is given. In addition, several Supplementary Tables describe
metrics of these comparative datasets as well as metrics taken from the (reconstructed) Xiahe
mandible.

Mandibular metric data. Metric comparisons of the Xiahe reconstructed mandible with other
fossil specimens were conducted with the following comparative sample (SI Table 6;
references 2467-118) Metric details can be found in Sl Table 2 and Sl Figure 2. Data acquired
through photogrammetric methods are equivalent in accuracy and precision to surface data
generated from CT scans'!®, structured-light-scans'?®® and laser scans'?. Geometric
morphometrics analyses on landmark sets obtained from specimens that had been
reconstructed from both conventional imaging techniques and photogrammetry revealed minor
method-induced deviations that are in the range of acceptable error in osteometry*°12°, Mean
distances between meshes of CT-generated and photogrammetric scans revealed vertex
displacements of 0.047 mm?® and 0.24 mm. The latter was a result of comparing 15 (mostly
fossil) mandibles that had been digitally reconstructed from both CT- and laser scans by the
author (Sl Table 1). The graphical display of the actual 3D-models revealed an almost
complete digital overlap between methods, where anatomical traits for landmark acquisition
and metric measurements were equally well expressed. The quality of 3D-photogrammetric
data regarding resolution, smoothness and surface completeness is comparable to
conventional techniques. The capability to capture narrow edges and holes even outperforms
the laser- and structured-light technologies. Photogrammetry scans can attain resolutions of
=260y, which is comparable to good-quality CT scans, hence outclassing the possibilities of
laser-scanning by far. Eventually, photogrammetry can successfully capture morphology of
skeletal remains for any anatomical, morphometric or even taphonomic purpose!??1%, |t has
been proven as reliable imaging technique for small lithic artefacts!?®, detailed tooth
morphology studies'® or even entire archaeological and geological sites.



Sl Table 1. Distances in mm between meshes generated from CT versus photoscans
(PS). “Raw” refers to the original surface that is generated from the scan data. “Rec.” means
a surface where holes have been filled and edges have been reconstructed.

Specimen Distance Raw CT «— Raw PS Distance Rec. CT « Rec. PS
Cro Magnon 3 0.27 mm

El Mirén 1 0.18 mm

El Sidrén 1 0.32 mm 0.31 mm

El Sidrén 2 0.19 mm 0.2 mm

Indian recent jaw 0.35 mm 0.37 mm
Kebara 2 0.12 mm 0.09 mm

La Ferrassie 1 0.26 mm 0.35 mm

La Quina 5 0.26 mm 0.34 mm
Malarnaud 1 0.17 mm 0.18 mm
Montmaurin 1 0.15 mm 0.13 mm

Pech de I'Azé 0.18 mm
Qafzeh 9 0.29 mm

Tighenif 1 0.15 mm

Tighenif 3 0.33 mm 0.33 mm
Zafarraya 2 0.3 mm

Mean 0.2408333 mm 0.2441667 mm

Sl Table 2. Measurements of the Xiahe mandible after reconstruction. The Xiahe mandible
is compared to eight groups of fossil hominins and the Penghu mandible. Values are given in
mm. X is the mean, ¢ is the standard deviation, n indicates sample size. () indicates that the
value is an estimate. Bi-M2/Bi-M3 means Bimolar. MP means Middle Pleistocene. For
measurements where only two samples are available, both are given in the relevant cell (n1

and n2).
Late
Late
Asian H. [African archaic | European Asian European Early H. Pleistocene
Measurement | Xiahe |Penghu Pleistocene
erectus MP archaic MP | Neanderthals | Neanderthals | sapiens Asian H.
H. sapiens
sapiens
n1=60 X =61.67 X =73.33 X =81.33 X=72.44 X =78.33 X =76.50
Symphyseal
69 n2=63 0=1.53 0=3.51 0=3.79 0=8.32 0=5.69 0=6.07 -
angle (id-gn)
n=2 n=3 n=3 n=3 n=9 n=3 n=11
X = 37.64 X =31.78 X =31.0 X =36.10 X = 33.98 X =37.32 X = 31.87 X =30.29
Symphyseal
32.6 30.5 0=5.66 0=4.10 0=2.98 0=3.36 0=4.59 0=6.33 0=2.82 0=4.81
Height
n=9 n=6 n=4 n=6 n=26 n=9 n=38 n=13
X =15.9 X=17.32 X =16.88 X=17.2 X =15.37 X =15.56 X =15.29 X =13.91
Symphyseal
15.4 0=3.87 0=2.57 0=2.06 0=3.92 0=1.72 0=2.25 0=2.0 0=1.8
Thickness
n=11 n=6 n=4 n=5 n=26 n=13 n=38 n=12




Corpus Height

X =30.92 X =30.80 X = 30.2 X =33.90 X =31.22 X =34.90 X =30.93 X = 30.09
at the
30.7 0=7.93 0=5.21 0=2.34 0=3.51 0=3.64 0=4.33 0=3.26 0=3.18
Mandibular
n=13 n=7 n=4 n=7 n=43 n=12 n=42 n=13
Foramen
Corpus Breadth
X =18.26 X =17.96 X =185 xX=17.16 X = 15.67 X =16.28 X =12.74 X =13.09
at the
17.9 17.8 0=4.30 0=1.78 0=2.67 0=1.89 0=1.56 0=1.47 0=1.60 0=1.68
Mandibular
n=13 n=7 n=4 n=7 n=43 n=12 n=43 n=13
Foramen
X = 35.52 X =32.15 X = 30.25 X = 31.65 X =230.8 X =33.10 X =29.51 X =29.11
M1_Corp.Heigh
28.7 27.3 0=10.07 0=5.38 0=2.21 0=3.17 0=3.59 0=5.44 0=2.19 0=3.47
t
n=10 n=8 n=4 n=4 n=27 n=11 n=29 n=12
X = 18.06 X =18.03 X =18.08 X=17.54 X =16.53 X =17.16 X = 14.25 X =13.54
M1_Corp.Bread
19.6 20.7 0=3.63 0=2.46 0=2.76 0=2.67 0=1.66 0=2.45 0=1.57 0=2.07
th
n=12 n=8 n=4 n=5 n=27 n=12 n=26 n=12
X =29.11 X =31.25 X = 30.2 X =32.40 X =29.89 X = 33.00 X = 28.64 X = 28.63
M1/M2_
26.8 0=3.63 0=5.11 0=1.65 0=1.65 0=3.33 0=4.00 0=2.30 0=3.12
Corpus Height
n=8 n=8 n=4 n=3 n=28 n=9 n=33 n=12
X =17.80 X =18.73 X =18.13 X =17.57 X =16.33 X=17.76 X =14.73 X =14.28
M1/M2
21.2 0=2.55 0=3.36 0=3.09 0=2.25 0=1.43 0=2.35 0=1.92 0=2.71
Corpus Breadth
n=8 n=8 n=4 n=3 n=27 n=9 n=34 n=12
X =27.37 X =31.53 X =29.33 X =31.75 X = 30.09 X =32.31 X =27.04 X =27.54
M2_Corp.Heigh
25.9 0=3.45 0=5.26 0=1.71 0=3.82 0=3.29 0=4.89 0=2.58 0=3.35
t
n=7 n=8 n=4 n=6 n=36 n=9 n=34 n=12
X =17.80 X =19.47 X =19.05 X =17.60 X =16.33 X =8.94 X =15.02 X =14.89
M2_Corp.Bread
21.5 0=2.40 0=2.52 0=3.68 0=1.54 0=1.62 0=3.08 0=1.89 0=2.38
th
n=8 n=8 n=4 n=7 n=35 n=9 n=36 n=12
X =58.75 X =62.52 X =57.73 X =54.78 X = 54.55 X =59.10 X =52.01 X = 50.85
Dental
55.7 0=5.62 0=3.55 0=2.55 0=2.78 0=3.39 0=6.79 0=3.49 0=4.46
Arcade_Length
n=4 n=5 n=3 n=4 n=15 n=5 n=27 n=10
n1=108.6 X =99.57 n1=98.8 X =102.13 X =94.16 X =97.40 X =99.11 X =94.04
Bigonial
(96.8) n2=97.8 0=13.37 n2=80.4 0=6.22 0=11.41 0=14.56 0=9.42 0=14.81
breadth
n=2 n=3 n=2 n=4 n=7 n=5 n=28 n=11
X = 35.28 X =34.20 X =36.73 X = 36.48 X = 36.47 X =38.08 X = 32.64 X =31.75
Bicanine
42.6 0=2.58 5.25 0=1.17 0=1.63 0=2.41 0=1.80 0=2.38 0=3.22
breadth
n=4 n=5 n=3 n=6 n=18 n=6 n=28 n=11
X = 65.60 X = 66.00 X =67.13 X =72.10 X=68.84 |[Xx=68.15 X =61.75 X =63.71
Bi-M2 breadth 74.7 0=4.75 0=8.67 0=3.71 0=1.48 0=3.36 0=3.25 0=3.88 0=3.43
n=4 n=5 n=3 n=4 n=15 n=6 n=26 n=12
X =67.70 X =70.74 X =70.37 X = 74.86 X=71.6 X =71.80 X = 66.62 X = 68.03
Bi-M3 breadth 0=3.37 0=9.44 0=3.5 0=2.78 0=3.18 0=3.64 0=4.07 0=2.62
n=3 n=5 n=3 n=5 n=15 n=5 n=26 n=9
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Sl Figure 2. Ratio of bicanine to bimolar breadth at M2. The boxplot illustrates the median
value, lower and upper quartile, minimum and maximum values and extremes. Xiahe falls at
the extreme end of the comparative samples. Sample sizes: Homo erectus (n=4), African
Middle Pleistocene (n=5), European Middle Pleistocene (n=3), European Neanderthals (n=15),
Asian Neanderthals (n=4), Early Homo sapiens (n=6), Upper Paleolithic Homo sapiens (n=25),
Late Pleistocene Asian Homo sapiens (n=11).

Shape analysis of the mandible. Geometric morphometric methods were used to analyze
the shape of the Xiahe mandible in a comparative context. Comparisons were made with the
specimens provided in S| Table 6. In this comparison (Extended Data Fig. 6), Xiahe plots at
the edge of the H. erectus distribution and within the range of Middle Pleistocene Homo. The
main shape changes along PC1 are the presence/absence of a chin and the shape of the
mandibular symphysis. Like other archaic hominins (e.g., Neanderthals, MP Homo and H.
erectus), Xiahe lacks a chin and its mandibular symphysis is receding, rather than vertical.
Shape changes along PC2 are associated with the height of the mandibular body and length
and width of the extramolar sulcus. In these features, the shape of Xiahe is similar to other
Middle Pleistocene hominins, intermediate between the high corpus and long and narrow



extramolar sulcus seen in Neanderthals and H. sapiens, and the extremely low corpus and
short and wide extramolar sulcus present in several H. erectus specimens.

Shape analysis of the dental arcade. In addition to geometric morphometric analysis of the
mandible, a similar approach was applied to compare the dental arcade shape of the Xiahe
mandible to the dental arcade shape of the specimens listed in Sl Table 6.

Dental metric and non-metric data. Dental metric and non-metric data were collected directly
(S| Table 6) or obtained from the literature (?>47126-134)_|In the comparison on root number and
configuration observed in the Xiahe mandible (Extended Data Fig. 8a), the three-rooted M>
molar is of particular significance as they are very rare in non-Asian living and ancient H.
sapiens populations, occurring in ~3% in these populations'®-'37_ In those with Asian ancestry,
however, the prevalence is much higher with Turner'®” finding the three-rooted M1 in 21% - 23%
of his archaeologically-derived “Eskimo” and Aleut populations.

Molar EDJ shape analysis. Analysis of molar EDJ shape was performed in reference to the
specimens listed in Sl Table 6. The EDJ of the M1 exhibits a middle-trigonid crest (Bailey et
al.%%; grade 2), while on the M, a crest from the metaconid deflects mesially to join the marginal
ridge. Cusp 7 dentine horns are present on both molars and the M1 exhibits a fovea-type cusp
6. In addition, a principal component analysis of EDJ ridge and cervix shape (Extended Data
Fig. 8b) reveals a clear separation between the H. erectus sample on the one hand and
Neanderthals, fossil modern humans, and recent modern humans on the other. Archaic Middle
Pleistocene samples sit intermediate between these groups, along with the Xiahe M..
Morphologically this is driven by the Xiahe M. having a relatively shorter crown and shorter
dentine horns than Neanderthals and fossil/recent humans, but a relatively taller crown and
taller dentine horns than specimens of Early Homo and Homo erectus. In addition, the Xiahe
M, differs from other Middle Pleistocene hominins in having a buccolingually expanded
occlusal basin and a lingually expanded crown base.



Supplementary information 3: Dental morphology

For the detailed description of the Xiahe molars, the following abbreviations are used:
protoconid (Prd), metaconid (Med), hypoconid (Hyd), entonconid (Ent), hypoconulid or Cusp 5
(HId), tuberculum sextum (C6), tuberculum intermedium (C7), mesial marginal ridge (Mmr),
interproximal wear facet (IPF), outer enamel surface (OES), enamel dentine junction (EDJ).
Trait frequencies for comparative groups are provided in Sl Table 3.

The M; crown is moderately worn with small dentine patches on the Med, Hyd, End and C7
and a larger patch on the Prd that extends towards the Mmr and Med (138, Stage 4). There is
a large mesial IPF (6.6 mm x 4.2 mm) with a branch that extends onto the occlusal margin. A
small chip is missing along the occlusal-lingual boarder of the IPF. Although the M is erupted
and in functional occlusion, there is no distal IPF on the M1. The C7 is large (ASUDAS: grade
4) and the C6 is smaller than the Hid (ASUDAS: grade 2). At the EDJ the C6 is a single fovea-
type*. The cusp size relationships are: Prd>Med>Hyd>End>C7>HId>C6. The lingual face of
the crown is smooth. It flares out from the cervix before turning inwards. The buccal face
exhibits deep, v-shaped grooves separating the Prd/Hyd and the Hyd/HId, which give the
crown a tri-lobate appearance in occlusal view. The main buccal groove terminates in a pit. No
protostylid is present at either the OES the EDJ. Enamel extension is absent. The buccal face
rises more vertically than the lingual face. The trigonid is substantially higher than the talonid.
The M, crown exhibits facets on the End, Hyd and HId but none on the Prd. There is no mesial
IPF. There is also a small chip on the HId on the disto-occlusal margin. The C7 is large
(ASUDAS: grade 4). The cusp proportions are: Prd> Hyd>Med=End>HId>C7. The protoconid
and metaconid are separated by a deep sagittal sulcus. The M; is squarer and less lobate in
appearance than the M1. The buccal grooves are linear rather than cleft-like. The deep buccal
groove fades mid-crown and does not terminate in a pit as in the M+. There is no protostylid
present at the OES or EDJ. The C7 is bordered by distinct occlusal fissures that cross onto the
lingual surface and fade about one-third the distance to the cervix. The Hyd essential ridge is
bisected by a shallow fissure about mid-way to the occlusal basin.



Sl Table 3. Comparative Dental metrics. Teeth are identified by letters: C, canine; M, molar;
P, premolar. BL, bucco-lingual width; MD, mesiodistal length. Values are in mm. X is the mean;
minimum and maximum values are between square brackets; ¢ is the standard deviation; n

indicates sample size. Cl: Crown index (BL/MD*100); CCA: Calculated Crown Area (BL*MD).

Homo MP MP Neandertha Early H. UpP Recent H.
Xiahe MP Asia

erectus s.l. Africa Europe Is sapiens H. sapiens sapiens

My BL 12.5 X =12.2 - xX=11.7 x=11.2 X =10.9 X=11.7 X =11.0 X=10.7
[10.7-13.5] [10.5-12.6] [11.0-11.5] [9.7-12.9] [10.5-14.3] [9.2-11.9] [8.6-12.6]

0=0.8 0 =0.7, 0 =0.3, 0 =0.7, o=1.0 0=0.6 o=07

n=15 n=7 n=3 n=48 n=19 n=42 n =267

MD 15.1 X =13.3 - X=12.8 X=11.5 xX=11.7 x=12.6 X=11.4 X=11.4
[12.1-14.9] [11.9-13.8] [11.3-11.9] [10.1-13.6] [10.8-14.2] [10.3-12.9] [9.2-13.5]

o=1.0 0 =0.7, o =0.3, 0 =0.9, o=1.0 0 =07 oc=07

n=13 n=8 n=3 n =46 n=20 n =36 n =243

Cl .83 .93 - .93 .98 .94 .94 .94 .95

CCA 188.8 157.0 - 157.0 130.5 128.0 153.1 127.0 1211
M2 BL 14.1 Xx=13.1 x=13.0 X =115 x=11.2 X =10.8 x=11.0 X =10.9 xX=10.4
[11.7-14.3] [11.-13.9] [10.3-12.9] [10.8-12.4] [8.6-12.4] [9.2-12.7] [8.6-12.3] [8.6-12.5]

o0 =0.8, o=13 0 =0.9, o =0.6, 0 =0.9, o=1.0, 0 =07 o =0.8,

n=14 n=4 n=6 n=5 n=44 n=22 n =40 n =207

MD 14.5 X =13.3 X =13.5 X =12.8 X=12.6 xX=11.7 X =117 xX=11.3 X=10.9
[12.5-14.4] [12.0-14.3] [12.0-13.8] [11.0-14.8] [9.7-14.0] [10.2-14.2] [9.5-13.2] [8.9-14.3]

0 =0.6 0=1.0 0 =0.7 0=1.6 g=1.0 o=1.1 0 =0.8, g=0.9,

n=12 n=4 n==6 n=>5 n=41 n=15 n=234 n=198

Cl .97 .97 .96 .96 91 .93 .95 .96 .96
CCA 204.5 153.4 190.3 145.7 147.0 1255 139.2 123.3 111.6




S| Table 4. Comparative crown morphology. Frequencies and number of observations

between brackets are provided for each feature.

4]

Recent
H. erectus MP MP MP Neandert Early H. UP H.
Xiahe H.
s.l. Asia Africa Europe hals sapiens sapiens .
sapiens
M1 Middle | absent 33.3(12) - 50 (2) 81.8(5) | 95.0(40) | 35.7 (14) 91.4 (35) 1.4 (207)
Trigonid Crest
[pres. >1]
M1  Protostylid | absent 50.0 (8) - 33.3(3) 0.0 (5) 0.0 (44) | 12.5(16) 5.4 (37) 0.4 (246)
[pres.>1]

M1 Cusp 6 present 28.6 (7) - Present 0.0 (3) 38.5 (26) 0.0 (14) 17.2 (29) 18.1
[pres. >0] 1) (200)
M1 Cusp 7 present 50.0 (12) - 0.0 (2) 0.0 (5) 22.0(41) | 42.9(21) 5.3 (38) 9.7 (236)

[pres. =2-4]
M2 Middle | absent 23.1(13) 0.0 (2) 33.3(3) 50.0(2) | 90.3(31) | 7.7(13) 0.0 (29) 1.4 (214)
Trigonid Crest
[pres. >1]
M2 Protostylid | absent 20.0 (10) Present 0.0 (2) 0.0 (5) 2.8 (36) 7.1 (14) 9.1 (22) 4.6 (172)
[pres.>1] (1)
M2 Y Groove present 91.7 (12) Present 100 (2) 80.0 (5) 73.7 (38) 68.8 (16) 44.8 (29) 28.6
Pattern [pres. = (1) (242)
Y]
M2 Cusp 7 present 23.1 (13) Present 0.0 (2) 0.0 (4) 16.1 (31) 5.6 (18) 7.1 (28) 1.4 (219)
[pres. =2-4] (1)
M2 Cusp 6 absent 44.4 (9) Present - 0.0 (2) 45.8 (24) 9.1 (11) 13.3 (30) 12.7
[pres. >0] 1) (181)
M2 Cusp absent 0.0 (13) 0.0 (2) 0.0 (4) 0.0 (5) 2.4 (41) 15.8 (19) 44.0 (25) 63.8
number [pres.= (242)
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Sl Figure 3. Geometric morphometrics of the dental arcade without estimated arcades. a,

Procrustes form space. b, Procrustus shape space. For a and b, wireframes illustrate the form or

shape changes along PC1 and PC2, respectively. H. sapiens are shown in cyan, Neanderthals in
pink, H. erectus in green, Middle Pleistocene fossil hominins in orange, eHs in dark blue, and UPHs
in light blue. Note that the position of Xiahe in relation to these fossils does not change when
additional mandibular arcades are estimated based on available maxillary arcades (Extended Data

Fig. 7).



Supplementary Information 4: Ancient protein analysis

The protein sequence diversity within “Denisovans” cannot be assessed conclusively as only
one high-coverage genome of this hominin group is currently available (individual D3 from
Denisova Cave). However, as previously demonstrated, the protein sequences from this
individual, three exome-sequenced Neanderthals, and reference sequences for all great apes
accurately reflect the phylogenetic relationships of these populations®. In addition, the
Denisovan (D3) and Neanderthal proteomes derived from their high-quality genomes contain
uniquely derived single amino acid polymorphisms (SAPs). The Xiahe proteome contains no
spectra matching to SAPs unique to the Neanderthal or H. sapiens populations, however. It
does contain a Denisovan-derived SAP (COL1a2 R996K) that is not observed among any
modern human sequenced as part of the 1000 Genomes project'®, or the 60,000 exomes
presented by ExAc!®. In addition, the Xiahe proteome contains a uniquely derived SAP not
present in any other archaic or modern reference population (COL2al E583G).

Protein sequence diversity and recovery in ancient proteomes is low compared to modern and
ancient high-coverage genomes. Based on this and the absence of information on protein
sequence diversity of “Denisovans”, but also taking into account the phylogenetic analysis and
the occurrence of particular SAPs in various archaic populations and modern human
populations, we assign the Xiahe mandible to a hominin population closely related to, or part
of, the hominin population represented by the Denisovans from Denisova Cave (here
represented by individual D3).

Sl Table 5. Uniprot accession numbers for protein sequences of extant primates used
in the phylogenetic analyses.

Macaca Nomascus Pan Homo
Gene Pongo abelii Gorilla gorilla
mulatta leucogenys troglodytes sapiens
COL10at G7MQP5 G1RRM5 H2PK45 G3S3J2 H2QTL5 COAAl
COL1a1 H9Z595 G1RCL9 H2NVM9 G3RBN8 H2QDE6 CO1A1
COL1a2 H9zZ2D1 G1lRZZ2 H2PMW7 G3QT97 H2QUY2 CO1A2
COL2a1 F7B3R3 G1S8A3 H2NH33 G3QNV9 H2R193 CO2A1
COL3a1 H2YUF2 G1R429 H2P837 G3RK87 H2QJ46 CO3A1
COL5a1 F7GXV4 (absent) (absent) G3R760 K7CMZz9 CO5A1
COLb5a2 F6V6S9 G1R465 H2P838 G3RDT1 H2R6B8 CO5A2
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Sl Figure 4. Examples of phylogenetically informative ancient peptide spectra from the
Xiahe dentine extraction. a) COL 7a2, positions 979 to 996. b) COL2a1, positions 575 to 587.
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