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Abstract This study is based on the 3D dental models data of contemporary Chinese groups, and dental landmarking method is used
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in this study, which is used by the consortium for the analysis of the diversity and evolution of Latin America (CANDELA). Dental
phenotypes represented by Euclidean linear distances (ELD) between landmarks in this study are basis of measurement of dental diver-
sity. This study aims to explore the impact of individual factors (age and gender) and population factor (ethnic groups) on the dental
diversity among contemporary Chinese groups. The results of canonical variate analysis(CVA), cross validation (CV), principal com-
ponent analysis (PCA), Pearson correlation analysis and differences analysis showed that the dental observable characteristics of popu-
lations which had closer evolutionary relationships were often more similar. Specifically, the dental observable characteristics of upper
teeth of Han nationality are closer to those of Zhuang and Miao nationalities but different from that of Mongolian nationality, and the
dental observable characteristics of upper and lower teeth of Tibetan nationality are different from those of Uyghur nationality. The
differences in dental phenotypes of southern/northern/central Han Chinese were clearly directional, and the differences of mandibular
teeth was more obvious than that of maxillary teeth. From the perspective of gender, the differences of dental phenotypes between men
and women were mainly reflected in the canines, and the average width and height of male canines were significantly greater than that

of female canines. The differences analysis among different age groups showed that the influence of extragenetic factors on the dental

observable characteristics was mainly reflected in the canines, maxillary first molars and mandibular first premolars.
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RTINS AE B S IR T R S e a s,
W B 5 B AV 4% P ( Townsend et al., 2009; Yang
et al., 2023) HAEH A B IR A & K EAAL (CF 4 B3
SRV BRAN) o I8 15 AT L DU AR AIE 76 AS [R]AS 4 FH A 1R
TR IR 28 5, Xl 22 S5 5 e AR Y5 A a1k 25
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Z/AR S LM T A RhAE IR AT BEAFTE VR 3R, R
A E K R (Edgar, 2013)

HRMAMN AT . LU G 5 B AR
KA LA S 5 AR DG I THT 7 & B e BEF N—E 1Y
Frgk g # ( Massaro et al., 2018; Miranda et al.,
2019) . KEdFsE Ry, LS T a0 (s H 2T )
M A 5K B (Garib et al., 2021) . 27 [A] B 25 ( Sin-
clair and Little, 1983 ) 1% 7 [] B 25 BE4F % 114 i 12
U/ N # ( Carter and McNamara, 1998) , 1M H i@ &
PREFEE 7™ 5 ) 2 15 #1185 ( Bishara et al., 1994; Dos
Santos et al., 2023) , 7 5 WIEARTEAS [ ) R 2 (1]
WAl B8 H A [A] ( Kong-Zarate et al., 2017) , £
FHAY PO, F 5K, SER G SR E 227
KR % B I 2 ( Kong-Zarate et al., 2017), K,
5 TSR BRGS0 BT — 5 S
{E Y ( Trivifio et al., 2008) .

it 4 BE DA IR A3 A, e B DR R B A
1R % & P (single nucleotide polymorphism, SNP) JZ
E, ﬂbﬂ% ':F' /X]ﬁ{)\gﬂéﬁﬁ‘jﬁqﬁ/iﬁﬁ( southern
Han Chinese) , 6777 % ( northern Han Chinese ) £
#PU% ( central Han Chinese) ( Xu et al., 2009), DX
ERWTSER, AR M 7 ML T AR T B 2
AR T BB b Stk — 2543 Sk 5 P4 fili b DX

Contemporary Chinese groups; Dental observable characteristic; Phenotypic difference

Tl DA XS Y PN 1% R, P R 5 Bk
RS2 BRI ( Sino-Tibetan-speaking ) AFRE ) & J5
Mo, v RO g2 B AR B BRI ( Hmong-Mien-
speaking) AN B | A 5 ( Tai-Kadai-speaking ) A #f |
B9 V15 ( Austroasiatic-speaking) AF¥f . g 5518 (Austro-
nesian-speaking ) AFERY & I HE ( Yang et al., 2022)
AR [ R 7 R KRR 1) A RS i 28 O i Sl BRAR AR IR,
AR P AR E  AFF A6 (Zhao, 2010) 4l
B, TEDUESREN YN D5k 1 FE rh 4 32 7 H R H
FOEA Y R EE R, BRI R T4y, 3
DU R 3 22 26 PR ok A v B s 7 B9 R R (Wang
et al., 2018) ., XJZkKi{& DNA ( mitochondrial DNA,
mtDNA) Fl Y YL @R ARG IESE, 45 /K % ( Uyghur
nationality ) J& KXV K i PG 35 B 1 R P K fii < 58\
BEIE & AR )5 18 (Wells et al., 2001; Yao
et al., 2004 ), Higt f& 2 B 24. 9% ~ 36. 6% 3 BX i
AL 12.0% ~19.9% NFEIEA | 15.2% ~16. 8% 74
AR A | 28.8% ~46.5% N AT A ( Feng et al.,
2017) . MAERVEFEIE , 78K J% ( Tibetan nationality ) 7F
wHE B SR N RHET, JUHEE T R,
YAV 1% A5 v Dt R T A DU SF AR T R A R s A
P B, OGS R ETERE N FHERILA, T
TAFNEA | HABR T 28 A\ 45 55 AT 4 s A R
(TG ) 223 P IR Bl A B8 (Pan and Xu,
2020) %ﬁﬁ%( Mongolian nationality ) A AE P E
5 1 o O T e O @ W ST ES i o Y P
A48 T 50 R ZA 10% B K i 48 (Qin
et al., 2015),
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thaume et al., 2010) , {HE X o EAS W] HE U5 08
BEFIPGE, TEUFME = H . AUTTER H 2
PRICA RPN (AR | TR0 AR PR 2R (RO ) X4
AVGRIEEDN & R Sl DU SR T A S iR A 1 I AN
S TR AE S 1 027 44 EE YE R PER) 3D
AR AL AR ICRRIE SR BT BLAS 2 MR B ( Eu-
clidean Distance, ELD) T 7 B 7 15 &l 1K ( contour
ELD) . .0 5 8] #E (inter-center points ELD) | < &
(length) | &R (width) | 5 (height) . 259/ M1
[8] ¥ (inter-cusps & inter-pits ELD) | "5 ELD( dental
arch ELD) %%, BEARTH T 6 IR, HP UG 5R
T DU | A6 77 DU Ao 300 (LA AR g AL
DU ) o X SR ELD 7% 376 AR I[H Y 2F
PR A, i A o3 X S SR A [ Y 25 57, R 540
EPN S aSIPURES S8 R & NS D]
KER, E—ERE EBA TSR 2

1 &R
1.1 LR FEAE D FiEEBRIDESE S TS
BRI

AT ARG 56 FH R PP X [7] — X 2 22 YR N £ 1] 7Y
AJ{FFE , ICC (intraclass correlation coefficient ) {H K/
AT 0 M1 ZME, ICC{H/INT 0.4, — Bkl &: 1)

A PERIE; ICCHERT 0.75, — Bk &y
AIHEYEL . 0 TR AT T 3 AR
FZFEPEM IS 2 (consortium for the analysis of the
diversity and evolution of Latin America, CANDELA)3D
P B AE SRR IC S 4R BT 12 BAT Ry
AEAE I, YA R 3D I T BB R AIE R 5E
BT AME R, R R, AIbRC A ER
PG, L ICC KT 0.75; ARbRid# [l &
SPE AR, 2 ICCERT 0.75, D HUA
[a] ICC {H/NT 0. 4,

1.2 ZHRPEANEID FERBRICFHER B ER
Ao, TXWIEFM AR T E S

AWFFEARIC T HAR P E AR B 3
180 MFAIE s, A FH 3k B85 e A i K08 52 i 1 32
453537 (principal component analysis, PCA) | 58 X
BGIE (cross validation, CV) A1 #5255 437 ( canoni-
cal variate analysis, CVA) ,

PCA RAHER (& 1) h B H 8 5 B R R K it
M2, kB B e BB R 3R O i i 22 80, 24 AR
AR L AUE AR IC R A (B 1A~ B 1C) AR
A S AR ICRRAE AL (] 1D~ & 1F) 19 PCA 25 53]
FROE A RIPR TGS R BAT B 9 — Bk, Ho ] R &
M 0.01,

PC1 F/RIJE PCA WS — A E R, 7ERTA TR R B e

PC1 represents the first principal component in PCA and has the highest interpretation among all

principal components.

B1 HKRPEARL, TEFERCEERE PCA &KIEE

(A) EfiZFi5

HIFEALE; (B) LaFiEMARE; (C) Lk

HIEME; (D) THFi&

BIAE; (E) TaZEHMARE; (F) TaFEHELE
Figure 1 Wireframe graph in PCA of the landmarks of the maxillary and

mandibular teeth in contemporary Chinese groups

(A) The vertical view of the maxillary teeth; (B) The side view of the maxillary teeth;

(C) The front view of the maxillary teeth; (D) The vertical view of the mandibular teeth;
(E) The side view of the mandibular teeth; (F) The side view of the mandibular teeth
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XA E O R A U AR IC R AE S
A CV M CVA(E 2), & E 0.95 B X[, 4555
N, b TR 25 5 ORI B ([ 2A, & 2B) ;
b R RO 22 S A e, e A G R
ZrEHE (K 2C, B 2D); ETaFhp b
2 S B (F 2K, K 2F),

FE LA U, DURR  CHEE . T R 15 R AE
BOMHER , St TG . HEE R . JEO I 28 U R

NN RE (I 2C) 5 R DU JLJr DU |
BB A D RRAE S s Sy Bl g SR 2%, Rk h
DUBR Ea 4 6 A B A 22 5 (8 2E) o 76 T a2 ik
v DU IR | B L SR L BUE B9 F RIS
AR, 4EE R RN R R (B 2D) 5 M
DU, AT D0% . DU 0 2 1 REAE S 7 Dy B
RIS, R R AL DU T & 6 FRIE B A 22 5
(K 2F) .

F3na2ctE, M &R B M, Han ZR DG, Miao 78 1%, Mongolian 78 58 1l 1%, Tibetan 3% 7 B %,
Uyghur /R 4EE/RI% , Zhuang T, C FRdifiiUs, N RRIbBiuk, S Fmeg iUk,

F refers to female, M refers to male; Han refers to Han nationality, Miao refers to Miao nationality, Mongolian
refers to Mongolian nationality, Tibetan refers to Tibetan nationality, Uyghur refers to Uyghur nationality, Zhuang
refers to Zhuang nationality; C refers to central Han Chinese, N refers to northern Han Chinese, S refers to

southern Han Chinese.

B2 HKRPEAFLE, THRFERCEHEAERN, RIE, m@dRUER CV & CVA R
(A) ESZFEMRIE CV 4R, (B) TMFEEINMN CVER; (C) EMFERKN CVA R ;
(D) THRFERKER CVA &R; (E) LR AELHNERN CVA &R, (F) TaFEmidh
NHEH) CVA &8
Figure 2 CV and CVA results for gender, ethnic groups and southern/northern/central Han
Chinese of the landmarks of the maxillary and mandibular teeth in contemporary Chinese groups
(A) The CV result of gender of the maxillary teeth; (B) The CV result of gender of the mandibular
teeth; (C) The CVA result of ethnic groups of the maxillary teeth; (D) The CVA result of ethnic
groups of the mandibular teeth; (E) The CVA result of southern/northern/central Han Chinese of the
maxillary teeth; (F) The CVA result of southern/northern/central Han Chinese of the mandibular teeth

XF 2R T . AU U B BRI RRAE
fTPCA(E 3), % 0.95 BI5X[E], PCA 455 WK
A (B 3A) | RO (& 3B) | AL hiX

W 3C) VR A A ) (3D | R 3E) |
FALHPUR (E 3F) 2R, #hREIE T CVA & CV
B 45
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FRRLE, M FRBYE; Han FRBUKE, Miao /R4, Mongolian 7852 & %, Tibetan /R, Uyghur /R 4E T /R
W, Zhuang b C FRiPERIGE, N FRRJb i nUR, S Fmrg U,

F refers to female, M refers to male; Han refers to Han nationality, Miao refers to Miao nationality, Mongolian refers to Mongolian na-

tionality, Tibetan refers to Tibetan nationality, Uyghur refers to Uyghur nationality, Zhuang refers to Zhuang nationality; C refers to

central Han Chinese, N refers to northern Han Chinese, S refers to southern Han Chinese.

3 HRFEABELE, TaFERCHFELMES ., RIE, itk PCA R

(A) E&SRFEHESB PCA

Z£8,; (B) LMFEREMN PCA &R,
(C) EfaFiaEIbhii&r PCA £8;

(D) TERF MR E PCA R ;

(E) TR ERKN PCA ER; (F) T ERILFINERN PCA 4R

Figure 3 PCA results for gender, ethnic groups and southern/northern/central Han Chinese of

the landmarks of the maxillary and mandibular teeth in contemporary Chinese groups
(A) The PCA result of gender of the maxillary teeth; (B) The PCA result of ethnic groups of
the maxillary teeth; (C) The PCA result of southern/northern/central Han Chinese of the
maxillary teeth; (D) The PCA result of gender of the mandibular teeth; (E) The PCA result
of ethnic groups of the mandibular teeth; (F) The PCA result of southern/northern/central
Han Chinese of the mandibular teeth

1.3 HKHEABFERBESEN, I8, RIE,
mAt PR E RS

A R RS 2F 5 R B i AP A
T A5 b5 0 BB AE A M) B9 ELD, 2 15 AT XL 4 fiF £
FEMEAF R ARl X Se R AU FF e 1), i Pearson AH
KM, ¢ KeB . 77 2253 M7 (analysis of variance,
ANOVA) T80 B AU b B REAS [R50 | 4R 0%
RO AR AL DURE 14 B 10 FRAE A TE] ELD 1Y 22 55
WEVE, JFXT ¢ KB F ANOVA K6 50 45 B 17 45 15
KK (false discovery rate, FDR) 2 & L AL 1,
PEHUZ FDR 22 8 WA IE 5 22 S i it 35 1 28 4
AL THIR S O O R A O A AR IC RRAE AU ] ELD
- Y(E AR HE 22, 38 5 B4 T BT Y08 A A 1

ZEMRIN, BT R A (] 2F 15 3R B0 1 22 55 I AR
S,
1301 PRSI 25 0 2 RUAY AR S M40 B F 22 34 i
AR R B HEREAR SN 411, LA N
586, 43R TA IR LoMEX 5 A H S SR
HEZE(FR 1), LR T 8RR I bRic FAiE o5 4-5 1
ELD 785 & A7 el i 3 25 53 (P<0. 01) , iX Bt ELD
REMRBRAMTESE, R TEE TR ENRSFH
AR e B2 28 Js AR 3R H 9 i) ELD 5 b 651 22
IRFHRICHE 5 4-2 B ELD 7658 L P fieit 2 2
5(P<0.01), XB ELD {RRIBRA N, RF
15 B R I AR 5 AR ok 38019 2 T v ok
A9 ELD,
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F1 HANSFERVAELERTFERVEEENLEFHES
Table 1 Correlations between gender and dental phenotypes and differences of dental phenotypes
between males and females
oF th A P e Bk gl P{H
Dental phenotypes Correlation coefficient Males Females P value
TRARAEIR A L (FRAE AR 4-5 1 ELD) 0.421* 8.5+0.7 7.9+0.6 9. 20E-40
Width of LLC ( ELD between landmarks 4 to 5)
A ISR S 8 (FRAE S 4-5 19 ELD) 0.385* 8.5+0. 8 7.9+0.7 3. 15E-34
Width of LRC (ELD between landmarks 4 to 5)
ARAE R e B (FRAE AR 4-2 1Y ELD) 0.316™ 9.1+0.9 8.6+0.8 3.33E-24
Height of ULC (ELD between landmarks 4 to 2)
AR B BE (HFAE A, 4-5 9 ELD) 0.307** 8.8+0.7 8.4+0.6 1.40E-21
Width of ULC (ELD between landmarks 4 to 5)
AR S RE (RFIE AT 4-5 19 ELD ) 0.343* 8.9+0.7 8.4+0.6 8. 28E-26

Width of URC (ELD between landmarks 4 to 5)

HE: == R P<0.01,
Note: ** represents P<0.0l.

1.3.2 AR5 I D AL A S E 3T A 22 52 4 Hr
BEREA N FEH AT /N B R B 5 6 B,
Bi14~26 %  27~36 %  37~46 %  47~56 % |
57~66 % . KT 66 %, s 5litHiX 6 Bt A#f
) 8 A FA A B S bR 22, 45 RN 2 FToR,
AR N AR Y = B AE 14~ 26 % N BERTH Al 4F
W NBERIAAAE 3 22 5 (P<0.01) , 8L 14~
26 4 NBERYIR T o B 3 T HoAth 5 A48 B A HE 1Y)
MG LS — B T ARICRHAE S 6-9 [ ELD 7€
14 ~26 4 NN A AR # NRE 0] A7 7R I 3% 22 57
(P<0.01), iXBt ELD R A& 5 — B F w14 — %
FH TR ELD, ST 14~26 % A H#E
BT HAL S A AEIE B ARG, T Y 28 — AT
JEZF bR A0 B AE A 4-1 B9 ELD 1€ 14 ~ 26 % AHE.

27~36 % NHE, 37~46 % A\Hf, 47 ~56 & NHEHI
57~66 4 ABEPAAENR % 2 5% (P<0.01) , iXE
ELD 3R A& 55 — B 5 A 2 2 8] v e i % M1l 1)
ELD, 23 H 14 ~26 2 AFE KT HAL 4 44 B
ANBE, 27~36 % ANBERT 37~46 % NBfE, 47 ~
56 4% ABEFN57~66 % NG, 25 Lirid, F
Vi BRI A 18 25 53 BRI AE AR 2 s . b A 2R
— BB | R AU S A B h e i 2 M
FEH ELD b, RIFMIE, EAisE — A KE 20
14~26 2 AR T 80/ T HAl 5 N E BRI
MG, TS — AR B b e i S MR Y
ELD 23 14 ~26 & A#F K T HAh 4 MER B A
B, 27~36 % AR KT 37~46 % ABE, 47~56 %
NFER 57 ~66 % NFEELS

R2 FREFERBENEIMRFERBEAREREPHES

Table 2 Correlations between age and dental phenotypes and differences of dental phenotypes among different ages

. AR 14~260% 27~36 % 37~46 ¥ 47~56 % 57~66 % KT 66 %
F ik F A _ PH
Correlation  14~26 years  27~36 years  37~46 years 47~56 years 57~66 years 66 years old
Dental phenotypes T P value

coefficient old(n=223) old(n=169) old(n=292) old(n=205) old(n=97) above(n=11)

TFRRAM SR A M (FRAERL 0.302% 8.7 + 0.9aa, 9.2+0.9hh 9.4+0.9 9.5+1.0 9.5+1.1 9.8+0.7  6.80E-20

3-4 19 ELD) bb, cc, dd,

Lateral height of LLC ( ELD ee

between landmarks 3 to 4)

TR IR AR (FEAEAL 0.327* 8.6 £ 0.9aa, 9.1x1.0hh 9.421.0 9.421.0 9.7£1.2 9.3£0.6  8.60E-24

3-4 ) ELD) bb, cc, dd,

Lateral height of LRC ( ELD ee

between landmarks 3 to 4)

AR N (RRAESL 0,340 8.2 % 1.laa, 8.9+1.2hh 9.2+1.0 9.1x1.1 9.5+1.1 9.4x1.1  2.92E-26

5-3 /Yy ELD) bb, cc, dd,

Lateral height of ULC ( ELD ee

between landmarks 5 to 3)
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Continuing table
KR 14~26 27~36 37~46 47~56 57~ 66 66
FEE *H%?iﬂl % E4 % E4 % KT 66 % Pl
Dental phenot Correlation  14~26 years  27~36 years  37~46 years  47~56 years  57~66 years 66 years old P val
ental phienolypes coefficient  old(n=223) old(n=169) old(n=292) old(n=205) old(n=97) above(n=11) vaue
AR S — B PR AS 6- 0,309 6.2 £ 0. 6aa, 6.6+0.6 6.6+0.6 6.7+0.7 6.8+0.6 7.1£0.6 1. 17E-19
9 i) ELD bb, cc, dd,
ELD between landmarks 6 to 9 ee
of ULM1
FAUG R ZF I (FRIERS 0.340™ 8.2 £ l.laa, 8.9x1.0hh  9.1x1.1 9.2+1.2 9.5£1.3 9.5+1.0  1.06E-23
5-3 #J ELD) bb, cc, dd,
Lateral height of URC ( ELD ee
between landmarks 5 to 3)
AR IES — B A RRAE S 6- 0,308 6.2 + 0.5aa,  6.6%0.6 6.5£0.5 6.6=0.6 6.7+0.6 6.9£0.7  2.39E-21
9 ) ELD bb, cc, dd,
ELD between landmarks 6 to 9 ee
of URM1
TR B AL —0.321* 3.4 + 0.5aa, 3.1x0.5ff, 3.0x0.5 2.9+0.6 3.0£0.5 3.0+0.4 5.68E-24
4-1 % ELD bb, cc, dd gg, hh
ELD between landmarks 4 to 1
of LLP1
RIS —FTE AR —0.325 3.3 % 0.5aa, 3.0=0. 5ff, 2.9+0.5 2.8+0.5 2.8+0.5 2.9+0.5  3.80E-25
4-1 i ELD bb, cc, dd gg, hh
ELD between landmarks 4 to 1
of LRP1

H: o FOR P<0. 015 aa FUR 14~26 2 AT 27~36 5 NFEZIAIHIA G R E R 5 bb FUR 14~26 4 A 37~46 2 ATEZ IR
FVRBE MBI ; co TR 14~26 B AR 47~56 5 AREZE A7 R 2 0 B35 dd F0R 14~26 B ARES 57~66 & AREZ Y 2F
WRBE TR ece TR 14~26 2 ARFGRT 66 2 AREZIE] 105 15 R TB2E S0 0.3 5 ff 320K 27~36 X AHES 37~46 X AREZ IR 15 3%
RIS BT 5 gg TR 27~36 B AR 47~56 5 ANHEZ MY 1 R B2 5% .35 5 hh IR 27~36 5 ARFS 57 ~66 & AHEZ [ i 5 15 R
KSR,

Note: ** represents P<0.01; aa indicates that there is a significant difference in dental phenotype between 14 ~26 years old group and 27 ~ 36 years
old group; bb indicates that there is a significant difference in dental phenotype between 14 ~26 years old group and 37 ~46 years old group; cc indicates
that there is a significant difference in dental phenotype between 14 ~26 years old group and 47 ~56 years old group; dd indicates that there is a significant
difference in dental phenotype between 14 ~26 years old group and 57 ~66 years old group; ee indicates that there is a significant difference in dental phe-
notype between 14 ~26 years old group and over 66 years old group; ff indicates that there is a significant difference in dental phenotype between 27 ~36
years old group and 37 ~46 years old group; gg indicates that there is a significant difference in dental phenotype between 27~36 years old group and

47 ~56 years old group; hh indicates that there is a significant difference in dental phenotype between 27 ~36 years old group and 57 ~ 66 years old group.

1.3.3 KRG R 27T

15 > RGECA A B35 22 S 0 2 i /A &
F iR ELD W E S bR 2 | RR R U5 %
B ELD PSS R HBEXRWE 3 iR,
NEFHRW 003 2K B AiEAd ., V4, K
WEFE T, 4T K 5 R TR FE A4S 1) 41 % 44 B3R o AH
oL, DUWE, BTG HH L 52 B A B AR IR AR
WAL, a4 e R s, HOG AR LA
4K I ) AR AR 1) 22 SRR AT L, O TR R ) 2
R R ZES, FEAR G B s B 2oF 145 =
W, R B B 5 ) ELD K TS R
R E S 3% 5 B9 ELD K T IR FUH: % Y
DUG AN W B B804 8 5 19 ELD K T H: i fn 52
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Table 3 Differences of dental phenotypes among ethnic groups

B ki) He Eiy A B IR R T
FiFRm Han Miao Zhuang Mongolian Uyghur Tibetan 2 o NHE
Dental phenotypes nationality nationality nationality nationality nationality nationality Absolute value of difference
(n=529) (n=136) (n=108) (n=104) (n=96) (n=35)

T BF 5 R ELD 15.3+1.7 15.9+1.3 15.4+1.4 15.2+1.6 14.6x1.5 15.7+1.3  0.656aa, 0.767gg, 1.343hh,
ELD of lower middle 0. 849kk, 1. 14600
dental arch
EAZEM P IR RE S 9. 71, 1 9.1x1.2 9.1x1.1 / / / 0.572aa, 0.589bb
2-5 i ELD
ELD between landmarks
2 to 5 of ULCI
AR D) PR 8. 8+1. 1 8.4+1.0 8.5+1.0 8.6+1.0 8.1+1.0 7.6£0.8 0.473aa, 0.763dd, 1.263ee,
5-3 [ ELD 0.791ii, 0.8851l, 1.051nn
ELD between landmarks
5to 3 of ULLI
AT T RRAE A 8. 7+1.2 8.2+1.1 8.2+1.1 8.3x1.0 7.9+1.0 7.4+0.7 0.468aa, 0.425bb, 0.757dd,
2-5 (1§ ELD 1.290ee, 0.822ii, 0.865l1,
ELD between landmarks 0. 956nn
2t0 5 of ULLI
LM AR RRE S 10. 11,0 9.7+1.0 9.6+1.0 / / / 0. 430aa, 0.533bb
5-3 i ELD
ELD between landmarks
5 to 3 of ULCI
AR TR 5. 9.2+1.2 8.7+1.0 9.0+1.0 9.1x1.1 8.120.9 7.8+0.9 0.426aa, 1.085dd, 1.414ee,
3 1 ELD 0.989ii, 0.919kk, 1.2491l,
ELD between landmarks 1.035mm, 1.364nn
5 to 3 of URC
TRRATE A 5 /Y ELD 4.3x1.5 3.9+1.4 4.6£1.6 3.8+1.4 / 4.7£1.2  0.522cc, 0.708ff, 0.794ii,
ELD of lower anterior 0. 815jj
dental arch
A MU RRE S 10.0+1.0 9.6+1.0 / / / / 0. 414aa
5-3 i ELD
ELD between landmarks
5 to 3 of URCI
LAAMAR A RHIES 5 9.2+1. 1 8.8+1.1 8.7+1.0 8.9+1.1 7.9x1.0 8.0+1.1 0.407aa, 0.478bb, 1.330dd,
3 1 ELD 1.232ee, 0.923hh, 0.825ii,
ELD between landmarks 0.851kk, 0.7531l, 1.022mm,
5to 3 of ULC 0. 924nn
R R 8. 421, 1 8.0+1.0 8.0+1.0 / 7.7£1.0 7.3+0.7 0.400aa, 0.433bb, 0.724dd,
5-1 #J ELD 1. 145ee
ELD between landmarks
5to 1 of ULLI
AT P RE S 8. 711 8.3+1.0 8.4+1.0 8.8+0.9 8.0+0.9 7.740.6 0.400aa, 0.986ee, 0.563gg,
5-3 [ ELD 0.76911, 0.802mm, 1. 149nn
ELD between landmarks
5 to 3 of URLI
AR T 2- 9.4+1.3 9.0+1.1 / / 8.5+0.9 8.3+1.0 0.389aa, 0.851dd, 1.068ce
5 1y ELD
ELD between landmarks
2 to 5 of URC
AR U AR 9.9+1.0 / 9.410.9 / / / 0. 446bb
5-1 1 ELD

ELD between landmarks
5to 1 of ULCI




158 FERIA 2= 50 A Y

Continuing table

ViR
Dental phenotypes

DU
Han
nationality

(n=529)

)
Miao
nationality

(n=136)

% EL) 3
Zhuang Mongolian
nationality

(n=108)

nationality

(n=104)

AR
Uyghur
nationality

(n=96)

WA
Tibetan
nationality

(n=35)

ZEF A NE

Absolute value of difference

A A — T R
fIE 85 6-1 ) ELD

ELD between landmarks
6 to 1 of ULP1

RN A R A 5-
3 [ ELD

ELD between landmarks
5to3 of LLC

AU A ) R S
2-5 Yy ELD

ELD between landmarks
2 to 5 of URLI

AU A ) S RAE
5-1 #J ELD

ELD between landmarks
5to 1 of URLI

EA4F 5 1 ELD
ELD of upper total dental

arch

TS BOF S Y ELD
ELD of lower posterior

dental arch

E#UR BE 5 ) ELD
ELD of upper posterior

dental arch

AR TR T 2-
5 #J ELD

ELD between landmarks
2 to 5 of ULC

A AE A B — T AR
fiE 55 2-3 1 ELD

ELD between landmarks
2 to 3 of LLP1

TR 00 B — T
fiF #5.2-3 A9 ELD

ELD between landmarks
2 to 3 of LRP1

RN AR A R A 5-
1 % ELD

ELD between landmarks
5to 1 of ULC

TR DN U A
fiE 55 3-6 B ELD

ELD between landmarks
3 to 6 of LRP2

TR T O R
fiE 45, 2-3 i ELD

ELD between landmarks
2 to 3 of LRP2

4.1+0.6

43.7+2.8

18.8+1.3

19.2+1.0

3.8+0.5

8.1£1.0

7.9+1.0

43.7+3.0

19.0+1. 4

19.2+1. 1

3.1+0.6

3.1£0.7

4.2+0.6

/ /

8.2+1.0 8.5x1

42.4+2.3 42.1+2.6

17.9+1. 8 19.1£1.6

18.5+1.1 /

3.5+0.6

3.3+0.5

4.7+0.6

3.6+0.5

/

42.6+2.8

19.3+1.2

3.7+0.5

/

7.4+0.7

7.2+0.7

8.4x1.1

3.0+0.6

2.7+0.5

2.9+0.5

o o

—

[EEN

—_— O

=)

o oo

—

o

=

. 340aa,
. 703mm, 1. 139nn

. 894bb,
.411kk

. 781hh, 0.939jj,
. 84900

. 547bb, 0. 564ff,
. 063kk, 0. 89300

. 370aa

. 344aa

1.071ee, 0.8251

s

. 339aa, 0.972¢e, 0. 732mm,
.093nn

.237bb, 1.603¢c, 1.063dd,
. 300ff, 1. 666gg

1.0814f, 1.220jj,

. 712bb, 0. 6631f

. 679bb, 0.886dd, 0.935ee

566bb, 0.447ff, 0.492gg,

1.228kk,

0. 775§j,

. 475bb, 0.876dd, 1.060ee

. 472bb, 0.382ff, 0. 827jj

431bb, 0.507gg, 0.735jj,

. 893kk, 0. 87200
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Continuing table

Atk
Dental phenotypes

DUR
Han
nationality

(n=529)

HR A EEY
Miao Zhuang Mongolian
nationality nationality nationality

(n=136) (n=108) (n=104)

HEH IR IR
Uyghur
nationality

(n=96)

Tibetan
nationality

(n=35)

SUIE

Absolute value of difference

UG IR IF RRAIE 4 3-
4 1) ELD

ELD between landmarks
3 to 4 of LRC

NI TF REAIE 4 3-
4 #) ELD

ELD between landmarks
3 to 4 of LLC

AR ) S RRAE
4-2 1§ ELD

ELD between landmarks
4 to 2 of LRCI

AN O AR A
4-2 f ELD

ELD between landmarks
4 to 2 of LLCI

UGN ) S RRAE A
3-4 1) ELD

ELD between landmarks
3 to 4 of LRCI

TR SR I RAAE A 4-
2 (% ELD

ELD between landmarks
4 to 2 of LRC

UG I O REAE A
4-2 #J ELD

ELD between landmarks
4 to 2 of LRLI

L ABA B — S
445, 1-2 A9 ELD

ELD between landmarks
1 to 2 of URP1

UG IO REAE A
2-5 % ELD

ELD between landmarks
2 to 5 of LRLI

AR ) S RRAE AR
4-1 4 ELD

ELD between landmarks
4 to 1 of LLCI

UG )RR AR
4-1 4y ELD

ELD between landmarks
4 to 1 of LRCI

TRRZEM SR ZFRAAE 55 4-
2 i ELD

ELD between landmarks
4 to 2 of LLC

9.4+1.1

9.2+1.0 9.3%£1.0 8.8+0.9

9.3+0.9 9.5+1.0 8.8+0.8

8.8+1.1 8.9+1.0 8.2+1.1

8.8+1.0 8.9+1.0 8.3x1.0

9.3x1.1 / 8.8+0.9

9.2+0.8 / 8.7+0.9

8.9+10 / 8.4+1.0

9.3+1.0 / 8.7+0.9

8.5+0.8

8.6x1.0

8.3+0.7

8.4+0.6

0

(=)

(=l

.639cc, 0.909dd, 1.103ee,
.720hh, 0.914ii, 0.572j],
. 842kk, 1.03611

.589cc, 0.846dd, 1.013ee,
.539gg, 0.796hh, 0.963ii,
. 667jj, 0.924kk, 1. 09111

. 575¢cc, 0.576gg, 0.598jj

.547cc, 0.563gg, 0. 674jj

. 528cc, 0.483gg, 0.601jj

.51lcc, 0.512¢gg

.492cc, 0. 488gg

. 487 cc

. 486¢c

. 486cc, 0. 588jj

. 482cc, 0.506gg

. 480cc, 0.59%gg
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Continuing table

IF ik A
Dental phenotypes

DU i
Han Miao
nationality

(n=529)

nationality

(n=136)

Zhuang
nationality

(n=108)

E L) A
Mongolian
nationality

(n=104)

AR
Uyghur
nationality

(n=96)

LI
Tibetan
nationality

(n=35)

X SYNE

Absolute value of difference

TRRBAT B — S P RAE
#45-10 1) ELD
ELD between landmarks
5 to 10 of LRM1

L RBAT IR A RAE £ 5-
1 /9 ELD

ELD between landmarks
5to 1 of URC

AU B — S TF R
A 1-3 B ELD

ELD between landmarks
1to

3 of URM1

AU A — T R
fiE 45 1-3 1§ ELD

ELD between landmarks
1 to 3 of URP1

AR A R S 5-
3 # ELD

ELD between landmarks
5 to 3 of LRC

TR A — T
fiF £ 2-6 9 ELD

ELD between landmarks
2 to 6 of LRP1

A B — T AR
fiE s, 2-6 ) ELD

ELD between landmarks
2 to 6 of LLP1

T RBUZE A B — S SRR
5 2-8 By ELD
ELD between landmarks

2 to 8 of ULM1

TS B T O
fiE A4, 3-6 B9 ELD

ELD between landmarks
3 to 6 of LLP2

T ABUAEAN B B SR
H2-8 1 ELD
ELD between landmarks
2 to 8 of ULM2

R A — T
fiE 5 3-6 1 ELD

ELD between landmarks
3 to 6 of LLP1

T ABAE A B S R
fiE s 6-1 1t ELD

ELD between landmarks
6 to 1 of LLP2

5.5+0.7

5.8+0.6

9.1+1.1

7.0+0.5 7.0x0.6

5.9+0.5 /

9.4+1.1 9.3+1. 1

5.6+0.7

5.7+0.6

7.0x0.6

5.8+0.5

4.7+0.6

3.4+0.5

4.6+0.5

8.2+0.8

6.2+0.5

4.7+0.6

3.9+0.5

3.2+0.4

/ 0.915dd, 1.174hh, 1.021kk,

1

7.9+0.7 0

8.4+£0.9 1

3.7¢0.5 0

o

3.0£0.5 O

4.2+¢0.4 0
1

. 093mm

. 899dd,

. 748dd, 0.773hh, 0. 895kk

. 842mm

1.220ee, 0.958ii,
. 03311, 0.889mm, 1.211nn

s

. 720dd, 0. 816kk, 0. 703mm

. 000ee, 0. 866ii, 0. 90711

. 4471F

. 444ff

. 4394f

419, 0. 781ii,

.997nn, 1. 07900

. 410ff

. 362ff, 0. 85800

. 3581,
. 00100

0. 613jj,

0. 636jj,

0. 833kk,
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Continuing table

kR
Dental phenotypes

BB
Han
nationality

(n=529)

T
Miao

nationality

(n=136)

AL e
Zhuang Mongolian
nationality

(n=104)

nationality

(n=108)

Y5 IR
Uyghur
nationality

(n=96)

93
Tibetan
nationality

(n=35)

ZE YR E

Absolute value of difference

I AU 00 265 — s 2 R ALE
#2-8 (1§ ELD
ELD between landmarks
2 to 8 of URM1

LA B S ELD
ELD of upper middle
dental arch

AU B — W R
fiE 45, 1-2 B ELD

ELD between landmarks
1to 2 of LLP1

AU A — B S RAE
#6-9 1) ELD
ELD between landmarks
6 to 9 of ULM1

T RRAT S — R R
145, 4-1 B ELD

ELD between landmarks
4 to 1 of LRP1

UGN A — B R E
#5-6 1) ELD
ELD between landmarks
5 to 6 of LRM1

T RRUAC NS — B R AE
A 5-9 B9 ELD
ELD between landmarks
5109 of LLM1

AT A B IR R
#6-3 1 ELD
ELD between landmarks
6 to 3 of ULM2

UGB B R
A 1-3 1 ELD
ELD between landmarks
1 to 3 of URM2

I AU A0 65— s 2 RPALE
#1-3 (4 ELD
ELD between landmarks
1 to 3 of ULM1

T RRAT S — B O AR AR
£ 3-10 9 ELD
ELD between landmarks
3 to 10 of LRM1

UGN A — T R
fiF 15 6-1 #9 ELD

ELD between landmarks
6 to 1 of LRP1

T RRAT NS — B R AE
351 ELD
ELD between landmarks
3 to 5 of LRMI

/ 8.

3+0.7

.3x1.2

8.0+0.7 /

/ 16.7+1. 1

6.9+0.7 7.0+0.7

8.7+0.6 8.8+0.6

5.2+0.6 5.4+0.5

/

/

4.0+0.4

3.5+0.5

6.1+0.7

7.8+0.8

4.6x0.5

4.5+0.9

o

o

(=]

(=]

=

e e

.712hh,

3544f

585gg

.523gg, 1. 101nn, 0. 93800

798hh

. 777hh, 0. 82711

740hh

. 734hh

732hh, 0.873kk, 0.854ll,
916mm

731hh

. 725hh, 0. 782mm

0. 999ii,
754mm, 1.041nn

0. 93411,

. 932ii, 1. 185nn, 1.35800

888ii,
93300

0.78211, 0.982nn,
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Continuing table

DU )3
ﬂ: Jlitlil%g! Han Miao
Dental phenotypes nationality

(n=529)

nationality

(n=136)

N
Zhuang
nationality

(n=108)

EL)
Mongolian
nationality

(n=104)

Uyghur
nationality

(n=96)

WA

Tibetan

nationality

(n=35)

X SYNE

Absolute value of difference

T AAEAN A B SRR /
J5 3-8 1Y ELD

ELD between landmarks

3 to 8 of ULM2

AR A RRAE S 4- / /
1 (% ELD

ELD between landmarks

410 1 of LLC

A2 A I SRR / /
A 1-3 1 ELD

ELD between landmarks

1 to 3 of ULM2

A AR A RRAE S 5- / /
1 /9 ELD

ELD between landmarks

5to 1 of LRC

I ATA 56— 2T A / /
5 6-3 11 ELD

ELD between landmarks

6 to 3 of URM2

R AAEAN A B SRR / /
#7-3 1 ELD

ELD between landmarks

7 to 3 of ULM2

- RBA U155 s 2 RFAE / /
53-8 19 ELD

ELD between landmarks

3 to 8 of URM2

TRBA T B — i R / /
fiE A5 1-2 1 ELD

ELD between landmarks

1 to 2 of LRP1

A2 B — T B / /
fiF £ 6-1 B9 ELD

ELD between landmarks

6to 1 of LLP1

A A S R / /
A5 1-2 1 ELD

ELD between landmarks

1 to 2 of LRP2

AU 0B — T 2 / /
fiF 55 3-4 #9 ELD

ELD between landmarks

3 to 4 of URP1

AR A T A / /
1 5 4-1 (9 ELD

ELD between landmarks
410 1 of ULP2

5.8+0.6

/

8.4£1.0

7.1+0.7

9.0+1.0

6.8+0.6

/

7.8+0.8

6.8+0.5

6.9+0.6

6.9+0.5

5.8+0.6

2.9+0.5

5.8+0.6

6.1+0.6

6.1+0.7

6.2+0.6

3.3+0.5

2.7+0.4

4.5+0.5

4.0+0.4

5.0+0.7

8.2+0.8

6.0+0.5

4.8+0.7

3.8+0.3

4.5+0.4

3.7+0.4

3.7£0.4

4.9+0.4

0. 866ii, 0.80500

0. 591jj

0.977kk, 0. 712mm

0. 81211

0. 75711, 0. 824mm

0. 706mm

0. 986nn

0. 948nn

1. 17300

0.97100

0. 83000

0. 81400

T aa~ee SMAFRDURS B, IR SR . AEE /KR | RO Z (8] A A6 R B 22 el 355 (1~ i I BRI RS AR | Sl i, dE
ORI | PR A ) A 5 2 T 22 e A 2 Jj~ W il i I 5 St i | BRI | DRI 2 IA) ) A 14 3 T 22 S A .3 5 v 11 mn 3 B 7R 5
SRR UG Z ) R 22 AR 3 5 oo FRIRAEFR IR U 2 18] B 24 1A R U 28 SR 35 /BN IX AR SC A 1 3R T 5 FA A
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Note: aa~ ee indicate that there is a significant difference in dental phenotype between Han nationality and Miao nationality, Zhuang nationality,
Mongolian nationality, Uyghur nationality, Tibetan nationality; ff~1ii indicate that there is a significant difference in dental phenotype between Miao na-
tionality and Zhuang nationality, Mongolian nationality, Uyghur nationality, Tibetan nationality; jj~ 1l indicate that there is a significant difference in
dental phenotype between Zhuang nationality and Mongolian nationality, Uyghur nationality, Tibetan nationality; mm and nn indicate that there is a sig-
nificant difference in dental phenotype between Mongolian nationality and Uyghur nationality, Mongolian nationality and Tibetan nationality ; oo indicates
that there is a significant difference in dental phenotype between Uyghur nationality and Tibetan nationality; / indicates that there is no significant diffe-

rence in dental phenotype between this population and other populations.

1.3.4 b OB 15 R A 22 5 TR, DK > A6 5 DU > B DU XTI S

3 AV BT o A P s S s ge s W ELD, JEJ5 BURS R DU > B 5 DU X TR A
& AR ELD (A Shrde2s | DUGWRER BB ARG BERITERE , JLJ7 DU > th A L% > B I i)
WRB ELD PR 225 M B E R WL 4 fr W& T FHUE sE M ERUE AR, 675 BU%>
No FEAUTTDURRN A 1 RAEVEERRZER, X TU Uk,

x4 FERBERLPNERHES
Table 4 Differences of dental phenotypes among southern/northern/central Han Chinese

oF 0 DU |yl PR = A A
Dental [h j: ) Southern Han Northern Han Central Han Absolute value
ental phenotypes Chinese (n=96) Chinese (n=103) Chinese (n=329) of difference

AR S B ELD 37.9+2. 1 39.2£2.6 37.9+2.9 1.274™
ELD of lower total dental arch 1.289 %
R B S ¥ ELD 18.2+1.1 19.421.2 18.8x1.3 1.268*
ELD of lower posterior dental arch 0.677%
T ARUAE AN ER — i 2F ARAE £ 2-3 Y ELD 2.60. 4 3.5+0.6 / 0. 893 **
ELD between landmarks 2 to 3 of LLP1

AT B — i I R AR 2-3 1 ELD 2.6+0.6 3.520.6 / 0.870
ELD between landmarks 2 to 3 of LRP1

AR UL R AE £ 2-5 19 ELD 8.8+1.3 9.6+1.0 9.8+1.0 0. 867 **
ELD between landmarks 2 to 5 of URCI 1. 008
AR FRAE S 2-5 B ELD 8.7+1.1 9.6x1.2 / 0.850*
ELD between landmarks 2 to 5 of LLC

AR UL RAE £ 5-1 /9 ELD 9.0+1. 1 9.8+0.9 9.9+0.9 0. 795 **
ELD between landmarks 5 to 1 of URCI 0. 875"
A5 A 0 H ) A 4AE 25 5-3 B9 ELD 9.3+1.1 10.1+0.9 10. 1+0.9 0.782 "
ELD between landmarks 5 to 3 of URCI 0. 843"
AV AR — B SF RRE AT 6-1 Y ELD 4.420.6 3.620.6 / 0.732*
ELD between landmarks 6 to 1 of LRP1

RN A — TS S ARAE A5 3-6 1 ELD 3.320. 4 4.0+0.5 / 0.720 ™
ELD between landmarks 3 to 6 of LRP1

T ABUAC AU S R AE A 3-6 (1 ELD 3.920.5 4.6x0.6 / 0. 689 **
ELD between landmarks 3 to 6 of LLP2

AU B S S REAE A 3-6 A9 ELD 3.9+0.5 4.620.6 / 0.681 ™
ELD between landmarks 3 to 6 of LRP2

TG IR FRIE S 2-5 B ELD 8.7+1.3 9.421.1 / 0.675*
ELD between landmarks 2 to 5 of LRC

RIS RHE AT 5-1 19 ELD 8.4x1.1 9.1+0.9 9.2+1.0 0. 673
ELD between landmarks 5 to 1 of LRC 0. 805
AR AR — B OF ARE A7 2-6 Y ELD 5.0£0.5 5.7+0.4 5.3+0.5 0.671*
ELD between landmarks 2 to 6 of LRP1 0.378 %%
AR rp ) 2R REAE AT 2-5 19 ELD 9.0+1.2 / 9.9+1.0 0. 895"

ELD between landmarks 2 to 5 of ULCI
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Continuing table

FhiRA
Dental phenotypes

B 5 DU
Southern Han

Chinese (n=96)

LU
Northern Han
Chinese (n=103)

PR
Central Han
Chinese (n=329)

2 Y XHE
Absolute value

of difference

ARZE M U F RRAE £ 5-1 7 ELD
ELD between landmarks 5 to 1 of ULCI
A MY RIE T 5-3 19 ELD
ELD between landmarks 5 to 3 of LRC
A UL R A 2-5 19 ELD
ELD between landmarks 2 to 5 of LRCI
ARSI ) R ARRAE 55 5-1 19 ELD
ELD between landmarks 5 to 1 of LLCI
UG U R S 5-1 B9 ELD
ELD between landmarks 5 to 1 of LRCI
TN ARZE M U F RAE £ 2-5 7 ELD
ELD between landmarks 2 to 5 of LLCI
A DA O RRAE AR 2-5 19 ELD
ELD between landmarks 2 to 5 of LRLI
RSN S AR £ 2-5 79 ELD
ELD between landmarks 2 to 5 of URLI

AR AN U RRAE A 2-5 19 ELD
ELD between landmarks 2 to 5 of LLLI
AT B S Y ELD

ELD of upper anterior dental arch
ARACONAR A FHAIE £ 5-3 (9 ELD

ELD between landmarks 5 to 3 of ULC
ARZE IS FFAE T 5-1 19 ELD

ELD between landmarks 5 to 1 of ULC
AR AR SRR A 2-5 19 ELD

ELD between landmarks 2 to 5 of ULC
RIS AR A 3-4 /) ELD
ELD between landmarks 3 to 4 of LRC
ARAT ISR RHAIE £ 5-3 (9 ELD

ELD between landmarks 5 to 3 of URC
T RBZE AN A I S RE AL 3-5 1 ELD
ELD between landmarks 3 to 5 of LLM2
AR AU RRAE A 2-5 19 ELD
ELD between landmarks 2 to 5 of ULLI
A SR — P SF AR S, 3-5 B9 ELD
ELD between landmarks 3 to 5 of LRM1

TP B 5K ELD
ELD of lower middle dental arch

R ARUAC OB B SR RRAIE AR 3-6 1Y ELD
ELD between landmarks 3 to 6 of ULP2
L RBAC MBS — B P RRAE 5 3-6 1) ELD
ELD between landmarks 3 to 6 of ULP1

9.2+1. 1

/

15.5+1.6

4.0+0.4

10.1+0.9

15.1+1.6

3.6+0.4

0. 820*

0. 819%

0. 799*

0. 796"

0. 794%

0.793%

0.767*

0.761%
0.379 %

0.751%

0. 745"

0.561 %

0. 494 %%

0.472%

0.439 %

0. 438 %

0.416 %

0.412%

0. 404 %

0.393 %

0.378 %

0.358%

e o SRR 7 DUBRS AL 7 DU 22 18] (9 2 147 2 R 22 S W 0.3 5 v pi DTG 5 v BROU TR 2 [ ) F Ty R AU 22 el 2 88 FRmdLTr il

TS5 IR DU Z (B Y 2 th R B 22 i 3 /ORI I R B S HA A R B E 22 5%

Note: #i* indicates that there is a significant difference in dental phenotype between southern Han and northern Han was less than 0. 01; ## indi-
cates that there is a significant difference in dental phenotype between southern Han and central Han is less than 0. 01; $$ indicates that there is a signif-

icant difference in dental phenotype between northern Han and central Han was less than 0. 01 ; / indicates that there is no significant difference in dental

phenotype between this population and other populations.
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2 WiS%®

A5 AH FH MorphoJ 1. 07a( Woon et al., 2019)
SERL T A 3D SR AR B BRIC R AE AR 8 o0 B
SR 1S3 RIS SUIAIE, {87 RStudio 2022. 07. 1+
554 “Spotted Wakerobin” | Excel 16.71 (23031200)
SERL T X A 1 R AU Pearson AH G 43 B Fll 2 53 43
Bro WA 3D A A AR ICAFAE £ H] Y ELD
RARRHGR R AR FRRKE, Fkhs
FELA KA SR EES AV RAY, 8 LR e B 5 2
YIS O 7 2 A A LAY ELD, A KR 5 4 i
JE A 3 A0 A7 B ELD, 445 8 B S F e 21
R ELD,

B ARH FEHE SRALBASIREA s R | A
A BRI B A2 2% | REAS SR A I TR B R 4 Ml i
PSR, ABEGTHEEUY 13 NS5 PER] . AR A O
B AR R Pearson AH 56 RBE /N, XA ST
Wi RAT I AT REAAAE S A s (R &, W] T At
FEN TAZ IR A b EHE A rDULI e e 9 52
FPZR | JEYE 25 A AT WL R A 0 25 o e PR 2R 22 ]
1) 2 2 HA PRy 2 SCRVRA RN (B

AT SERE AR A 0 R 5 v [ e A Oy AR P
8 AMATBIX IR, AHEDURE, W, W, 4R
W | UG | S ESE 6 R, Hrh DU w7 L
T, b BUGRTE SRS Y25 7 E G (Xu
et al., 2009; Yang et al., 2021), T 5 ko] W
FROEEA R et HE A W R B IR A LA
e CA VR B B A BR AN ), 147 B3 a] WL ik fiE %
TE—E R E IR A ) Y3842 22 57

5= R

AWFFEEER LS, BRI 158 5 M BE R
TR, BB R 25 5 RS 745 2 2 A R U RRAIE
LAREIARE,

2.2 FiREEXF & R N EHE R 720

MRIEFEA B AR 501, RS, KA
AR 6 NMEW B, RAME, LS — B A KR
I 14~26 5 ANBERIIRA 12 BERE T A 5 AN AF I8 B
MRG0 B v B 22 28 L L A s — 8 2
Wil 25 A S T 2 A T A 1A A K o 1A 0 R
T AR — R AR B Y 2 A Y ELD 2
M 14~26 2 NFER T HAD 4 MER B AR, 27~36
B NBERT 37~46 % \FBf | 47~56 % A\FEF 57~ 66
LB G, FERIA D E AR L LR

2.1

oF LR AR L
DAL 4 2 145 2 AR A 3 W 3t A2 SIS TR 32 ) 2F
T IR

SR EY I R R BT

Qin %5 (2015) K H [ iy s e N BE AN R AAE R
o R A AR O AR, T T 24
AR A N BE A 38 1% 4 B S IR A = R 1 % A st
], A1 BUSE KA 10% A9 I i &8, H 3
PRI ok B AR 3545 7 LE 29k 89. 1% , 52k Tk
TRA TR AN [ L7 4 954 4R, 55
f e Ast ) — 2,

FEARWF I, IRIEFEAR WA A6, 45 Rk
FIPBCGEARIE ¥ AR AL, DURE | W . e 52 0k i
AEIRAR JSREARL, PR 2 43 TF L HL 2 15 SR AR AR
DR by L3731 o5, 0 50 O et R 58 ot A L AR 4K
ROV (DU | e . W) HA B 2 W i g,
0 T LA AR AN ] Tk 3 AR R, R
Vi AT LIRS HE RE S A A [X 43552 oy 2 R LAt T 7 110

2.3

FFEHHE.
ACIIFFE 925 5749725 S B 28 10 7% B 5
LS

2.4 RBHREK: Nk, @k, HRHF ERE
FHE

Wang 25 (2018) FUBFIE & B, DU . T . Hik
L3R T B DX 17 R A L T v Vi R M R
GAEIHE B A RN, Qin 5% (2015) MHF5E
WA, PEI AR e E e A A 2
KR SE, X —ift i 25 5 30T R 7 Wi i L i
RS DU AL B RARRL, db 5 an 58 i
SE PG 5 A DUGAE s L AR,

AW ST HLA AR A7 S 25 S o i a5 SR mT DL i
TNDU . PG . HG A 1 I REAE 22 S

2.5 BEEE(FK) RGEA A (LERE)
B th R B

Hh 4 B R R A 52. 4% RORRUN I 4t , 3%
P ok A A AR 3515 5 LE 2900 47. 6% , Halia
W B R B e A Je il 3 2 AR TR AR B X R 1
RS T 2NN, HAR G S0 09 & AR I Tl g A
T BEAEREA> 763 AF il 5 JHOIE A 1 16 HH 1] B4 7 R
Jit, HEERI ok B AR W 5L o5 L2 94. 5%
(Feng et al., 2017; Pan and Xu, 2020) ,

A FE 0 B AR OB I 22 S o BT 4 R R
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ARG Sy B RL () WU 1 AR SN B B9 TR A NHE,
FECTGAE S 40 R A S ) R A B 2 ) e D RO, G
0 AT W TE AR e I AN AR ] 4 20 I TR 1)
X F AT UL RRAIE 19 22 55, T LA SRy DO X A
AL AL b AR AN ) By R OWE 1Y R AE K 4 ( Feng
et al., 2017; Pan and Xu, 2020) ,

2.6 TR, b7 R ch IR e ) F R
HE

H D I B A DAL BRURT SNP 2 187 43R AL I
T . B 7 DU I DURE (Xu et al., 2009; Yang
et al., 2021), Qin Z£(2015) WUBFss L & BL, TPEIL
T3 NBECEAEAL DU ) A6 E B AHE (4G
T3 U0 #4852 B il g8, E 67 AREF R
NHBEIIX — 8% 22 SR T ma 7 DU AL 7 DU 1)
ZE5E

AR EEREY], B UG th R 22 5
HA Ry m e, LR a0 25 5 b A il g, ixX
— A R ALY I ) MRS R A DO 9 X B A
I, RV WA Y 22 57 6E R I AE
FihFA,

XX — G5 RASR R AR KRR S [], Wnfl h
A R A SCHK A3 A R AT S O RTOUE I AR AT 19 38t 4% 43
BT, HRFCR AR 5 ARG & B e A DU o v
o RE R 5 ) AR LA — 00 e A R DU 8 A 4
B 7 T AR AR S XA B T X UM A (] 22 S5 Pk
AT ATIRAL) T, A SCHIF S BHR I8 GE N I

S AL S AT SR IR S H

ZE LRI, 28 O Al LN A ik BE BE 4 B 55 [N
KM, AR B AL IR AR . AN TR i
S = I NI B2 T DR 1 SO ES T 2 o] I R
Rl AT DUAE D DX 00 AN TR AE A0 o 28 1A ml 0L
R B S  J RE 22  : BO R 1 R S AS ) e 9 A1
RGN B S S (i ol o B =58 1 e
WA AR AL TE 0 B o F 00, 53 2 ) ) Js A 25 52
BT 2R AT U DU AR E B 1 0l 2 S, SCRER B R
SN ZR S R, AN AN [ AF 0% 0 A F 2 vl 00 00 4
M2E5e . P, X515 n UL 4 A s g5 AL AL
FRATT 5 6 JEEL 355 382 A PR 2R R B 05 TR 3R 180 S ) 32 il 2
T E

3 MRERAE
3.1 HRPEABFERENT

TERR 24 T e B 2 P A | DR B SRR A 2
FEA RIS, RTREIR A 2k AR %, A
] DX 3R A G REAS . BT R V5 R AUFEAS th &2 B
Hoap NFB AL 24 2 43 R 45 1 AN [R) 11 B[] 1
FEARAE W] 2010~2019 4F | FHFEAS SR A 0 ] K
ST A REAR S A 12 AN BAB, AHIE 5 BT A i 5%
BB AIFF G AR T AR e (IS . 14117) , HI3R
FFBAIRAE FVF AT ] o S AR R 2F 2 R A BA
GIEBLUNG 5 i, BAB 24 FR i 057 s BEA R
HERFIA]

x5 HRPEABTEREATIHR
Table S Overview of the cohorts of dental phenotypes in contemporary Chinese groups
BAS (ZVS N ATH X Ak R I
Cohort Sample size/person Administrative region Ethnic groups structure
2010 M5 BAF 1 FEa K (n=1)
2010 Inner Mongolia cohort Inner Mongolia Mongolian nationality (n=1)
2010 H75 BA S 96 et YEEIRE (n=96)
2010 Xinjiang cohort Xinjiang Uyghur nationality (n=96)
2011 VG siEBA S 4 P P (n=4)
2011 Xizang cohort Xizang Tibetan nationality (n=4)
2014 Z&JH BA S 195 1L B (n=195)
2014 Taizhou cohort Jiangsu Han nationality (n=195)
2015 ZE M BAF 129 L5 DU
2015 Taizhou cohort Jiangsu Han nationality (n=129)
2015 JRILBAF 136 M HilE (n=136)
2015 Majiang cohort Guizhou Miao nationality (n=136)
2017 R BASI 98 N} WK (n=98)
2017 Zhengzhou cohort Henan Han nationality (n=98)
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Continuing table

B
Cohort

HAR, A

Sample size/person

FTECX 8

Administrative region

Ethnic groups structure

A 1

2017 M5 BAS 103 k) FWHE (n=103)

2017 Inner Mongolia cohort Inner Mongolia Mongolian nationality (n=103)

2017 A3 A 71 T AR (n=71)

2017 Hechi cohort Guangxi Zhuang nationality (n=71)

2018 I 7 BAS 132 7 W (n=95), fHi% (n=37)

2018 Nanning cohort Guangxi Han nationality (n=95), Zhuang nationality (n=37)
2018 V4 BB 38 (L DR (n=T7) , FE (n=31)

2018 Xizang cohort Xizang Han nationality (n=7), Tibetan nationality (n=31)
2019 ZE MBS 5 LA BB (n=5)

2019 Taizhou cohort Jiangsu Han nationality (n=5)

E RPN 7 S BNl o R A N )
586, BEAEEN 411, 95 B 2k 1Y BE A
11 A WERHRE, ST E AR 15 &
RIS AR R R IR (20 2 A2 47 ) . TPAEREIR (30 %
LM S0 8 A4 ) FEAR N LK, £ERE &

O AT B RGN, AR IR J2 2200 A
TEDUG | B A BRSEN E, AF R R 2 )
A 78 4 B K AN o 25 AR R i 3R R
BAB A 531 41 % o A S 45 IR TR Y 4T % A R 4 1) 4
B

F 3R 2ebE M 2R B P s Han 7RG, Miao 2278 1 %, Mongolian #7852 1% , Tibetan /8% , Uyghur 274

B IR G , Zhuang st

F refers to female, M refers to male; Han refers to Han nationality, Miao refers to Miao nationality, Mongolian refers to

Mongolian nationality, Tibetan refers to Tibetan nationality, Uyghur refers to Uyghur nationality, Zhuang refers to

Zhuang nationality.

B4 HKRPEABFERESREMESEER D
(A) EREKF®RDT; (B) EAF#KTH
Figure 4 Age distribution of gender and ethnicity of the cohorts of dental phenotypes in

contemporary Chinese groups

(A) Age distribution of ethnic groups; (B) Age distribution of gender

3.2 HRPEABRTERBRNERSTHE
3.2.1 MR E AR 3D I RURAE S A AR IC S
i

Meshlab ( https : //www. meshlab. net) f&— 4~ JF
U5, IRR WA =4 LA A B, EEH
TR H AL PR AR S5 A 1 g B — 4 ML MRS, R

] BE S U5 F2 BN B 3D I P M50 5 4 SC 4 STL
#X, i Meshlab 3 {4 #5310 JF 2 B 3D - P #5570
FRIE S =42k bn, H RIBES S AEEH 3D F ik
BRAVRRE B0 = 2 s A B, b BB T = A
TR 25 0 3D 6 BRI B, I A% % i 44
3D AR AR AR 1 E AR AR S, SR8
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AFEA L RN 28 WA Ui, 180 ANARiC AR AT Y
3D F I RURRAE s AR IC SR BT AR, AR S
8T CANDELA ( Adhikari et al., 2016; Ruiz-Lin-
ares et al., 2014)@?@%%5‘] 3D G A AR 5
bric SH WO, A B % AR IC R AR
SUEECN 180 A4S, BRic LA 14 W O B RRAE A AL
90 4™, FRic A 14 5 U B9 R AE 5 38 90 4>, B
BEARWE G T F Y 28 15 FR A S bn i 5 4 BOy k1 ib
mr.

(1) B FRE s i bRic SR, e BURRAE 14 1Y
R VN S I v NN EI PSR 7 S T
BB 8 ANRHIE S S — B 10 NMREIEAL, bR
) S AR IC T AT AN [R] . T R4S A — B A 5
LSS —BS2F 9 10 FRAE sSBRIC T AH 55 BR T 6
LM — B 2 R NS — S8 9 | 10 FRIERISL, I,
AR ZE A VAR C IR B AR XS AR, iR T .
OFE Baidr, i 3 A, I8Atr S BBl e 8
MBS, 3R ARIE R 1, 3, 6; R
4 AR B AR SUERERE 10 (BB, 4
MR GAFRIC A 1,3, 6,9, T2 Faiirh, WARE 4 4
P, AR ARR AR EGRE 8 AN (B ), 4 AN
BAARICH 1, 3,5, 65 WEHRES NNk, IAbss
SECIE 10 S (BB, 5 MR ARIE N 1,
3.5.6,9/10, Q% LA, B 45 = KWL AR
Mo Bk R sl ARIE o 405 IS FE R,
P4 28 V7 DU 25 0B i b s R 2 R e s, ARid ol 8
—A . OFE_ BT, AR CHRIE A 2, 8 whE ik
HE] A, — R MG 3 7, AT BB T B2 2y
B, UIhEZy FES%; FE T, FrichiEss 2
SR I A SR TP TR Y i, — R MR A M T, A
Al RES e, ARl R B S %, @FE L6
T, ARICRFIE L 7, 10 SRR MG 0 Ly 5 78 A,
FRICHHERT 4. 7. 10 ;2 MFE R HLTT

(2) AEEFFRAE S A bRIC S 32, BECRAIE M
MRS | 2R A R S O A AR AR id S
TR 6 NMFHIERL, BRI 6 MR, I
N Rl v vy T S o < 0 N o IR e A RS v 1
WA VEHRICMUT BEAGRFR . RN~ . OFE LA,
PRICRFIEA 1, 3 S, drichefibsd 2, 4 NI H
FEHRZE b ARG B DU R 2 o,
FRICHHIELL 5. 6 S JL i %) = 45 MR 2830 2 b sk i
HMBEZAL ; @QFE T, ARICRHIER 1, 3 e,

FRICHAIEA 2, 6 Ml HAEH gk b, A R
W LAFEH 2 o HE, PRICHFIERL 4, 5 b ya iy =
R AR 2 Ab sl MR 2 Ak

(3) R KN A FRAE S I bRic S5 3 E, Uk
TEPE R A i 2k 3, ZF V5 ) 2 O 3 I 2F iR 58
SR FNA D S R 28 B AL A, ARid R 5 AN REE
S MEIEE 5 AR IR 5 MRS, B R
W AR AR R, b T AR 2E A O 2
FRIC BRI R ARICRRIES, 1, 3 WL, 5
TERRAE A5 2 ] a5, AR ICRRAE AL 4 A P iR 28
FLRb | FRICHFIE 5 M ER A FAL
3.2.2 YA E OAEE 3D I 15 R B AR 0 R AL A T
ELD fy#E

FET R 1Y 3D A AR R BR L AR AR A = 4
ABREE , R IBEF 1A 376 Bibric Ak s [a]
B ELD, B 376 A~ v 25 Horp [l 2 oy e 78 5
11193 4>, 45 4 N5 ELD £ A, a2 ik 2
ST 1834, G 4 5 ELD £, F 5 ELD 7]
N3 WA S ELD, hEF S ELD, &4 5
ELD, A5 = B AR A X B A
5 ELD, BPiE U5 3D 2 o 5 A A 0 AR A A5 BT 44
AR =ML = ELD, S =M, K
AR =S8 1 AR 23 ) R R R B 55 ELD
BF S ELD, JRBtA S ELD, £ 45 ELD, ¥4 5
ELD W&l 5 frr, =ML AL .

a+b+ec
1
e

Kb a b, e AN =MIEM =A0hK; p B=
IR S = MIER T,

S =+p(p-a)(p-b) (p-c) , p=

a Frn P i s B WIS T R R £
B ELD( AT S ELD) 5 b R PIMLRF
Tt 2 5 A 55 — B 2 30 b o4 ik o5 M R 1)
T H ELD(HBF S ELD) 5 ¢ TR il — )
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30 Hp A ik T 2 N B B A v T 4 ) 2
H ELD(J5BF 5 ELD) 5 d Fanh i Fim 4 fil &
PGS A I i T E LR AR L ELD (2T 5
ELD) .

a shows the vertical ELD between the mesial contact

points of the central incisor and the line between the
cusps of both sides (anterior arch ELD) ; b shows the
vertical ELD between the line between the cusps on
both sides and the line between the mesial contact
points of the first molars on both sides ( middle arch
ELD); ¢ shows the vertical ELD between the mesial
contact points of the first molar on both sides and the
distal surface of the second molar on both sides ( poste-
rior arch ELD) ; d shows the vertical ELD between the
mesial contact points of the central incisor and the line
connecting the distal surface of the second permanent

molars on both sides (total arch ELD).

5 ZSHELD
Figure 5 ELD of the dental arch

A AR S 14 Al LI 5 Ak 22 REPE T 50 2

FiX 376 NA G RAITF R, 45 715 B $ B R AU
nzk 6 i,

x6 HKHEARFERIHYE
Table 6 The number of the dental phenotypes in

contemporary Chinese groups

F
e

EREIALS T2 -t T
Tooth position Tooth type Maxilla Mandible
Zefl R Canine 10 10
Left side YIS Central incisor 10 10
ML Lateral incisor 10 10
Hi—EEF Molar 1 27 23
55 B ZF Molar 2 20 17
HE—RIET Premolar 1 9 9
B AT Premolar 2 9 7
i R Canine 10 10
Right side Y] Central incisor 10 10
ML Lateral incisor 10 10
S—BF Molar 1 26 26
S5 B F Molar 2 20 19
FE—RET Premolar 1 9 9
% RIEET Premolar 2 9 9
*5 4 4
Dental arch
Bt 193 183
Total 376

3.2.3 YU EARE 3D F AR AR ICHRHIE £ 5 bR
ICHHIEFUE] ELD B 7347

ARWFFE A8 Morpho) 1. 07a 58 & T % 2448 i &
NBE 3D AW AL bR I AR A o A0 32 B4 4 A, LY
ARSI L S U UE ) 4 SCAR A 20 2440
NHE 3D A A R BR O 4R A o5 B Bl = 4 A 4
Jei , RPECHE S DE 17 4 v X 57 I ) 2 B O 22 40 B
ZJG I MorphoJ 1. 07a #2437k, 224 1724
RO ERE B AR 3D 1A B R BR 0 RRAE A A 2k
HER, W B R B 0.01; XF 440 b = AR 3D
TV BIRR G R IE S AT T E o408, 20 T 24
O EEE E . R 3D 15 B R BR 0 RRE A A 5
1, 2 FERTH B A s B, JFAE A [ Y 432
DU P AR DB G X ) . RO L e b DU R
95% Y B A5 X)X 244 B AHE 3D F B pR i
FROE AT 1 MR AR 5 4B, B BOOT I 25 1) 4
R 96 0 32 AC B 10 000 U3, A FHAS [ 19 43 2 R0 0]
43 %t R AN b DU 2 T 4 AR R L
T 3D A VB ARIBRIC AR S AR 1, 2 HRLAR )
B EBOS L, I R B B 95% 1 8 A5 X [a]
XPYAH ERE 3D B R AR iE R AE AR EAT T A8
SCIGTE, BEE S ISR N RO, R 5 1 2 AR K
B 1000 U, 2l AR ECEE B R 3D
PR IR IC R IR A 0 28 I UE A3 B IR ]

f#i 1] RStudio 2022. 07. 1+554 “Spotted Wakerobin”
Xt 376 AN P AV S AR AT T Pearson A G
IR . ARWFSEAE LB Pearson AH K R B, WEH &
PR MRS 1 A2, TR{E 14~26 % | 27~36 %/ |
37~46 %  47~56 %, 57~66 % . KT 66 % Bk N
1,2,3.4,5, 6, Wil FRFHERESGRE ST
2B ELD 27 8 B 6 WIS | 5 A& Pearson FHC R 4L
TR IE FH %A

{6 FH Excel 16.71 (23031200) il RStudio 2022. 07. 1+
554 “Spotted Wakerobin™ 5 B T XF 448 i [& A 2
YR A 28 52 000, T T B R AR B o v 3R A
ELD W) F-HERbRiE 2, Forboxd 25 15 R B 7 53 PR
L ) 22 5 B 2 P Excel 16,71 (23031200)
SERL ¢ KB OR HI W, X Iy 2 L AR R [ AR i B v i)
25 I RN B H ) 22 5 DL A 1 e
FERS L R DU T 25 5, A RStudio 2022. 07. 1+
554 “Spotted Wakerobin” 5¢ i, ANOVA K ¢ 56 LAH
WL o

XF otk 2 780 5 P 51| £ 4T Pearson #H & VE 43 #T,
AHSENELE T R T A 15 R M A 1 30 55 v B ) B £
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A O, P S e s I A 3R 8, A/ A
FRERFORT 0.3 Si/hF-0.3 BERRIE 54, kit
X 5 ANRBPEAT 2 500 W EM S LR X 5 A
T F TR ¢ K36 I % 45 b 4T FDR W IE, &
LA L5 ANRBER LRI RN R EER

XA 72 B 5 4F 58 3E 1T Pearson #H 3¢ 14 43 A7,
PR K e R 8, AR LM LR B KT
0.3 B/NF-0.3 RAEA 8 4>, HEFIX 8 4>F Ak
72550015 %t 6 BUFEIS ARERYIX 8 A~ 1 R A ik
1T ANOVA JfXF 45 5 1Y) 22 7 18 35 Ve 54T FDR K IE,
RILIX 8 S FRIUAE 6 BUAFR Y AFE b 25 20 25 22
5ty 6 BRI ABE O] TE B 15 AR AR IS T, X6
15 AN [FIAF RS BEXT 43 0 2R AT O ¢ 4G 3 I %) 235 L
17 FDR % IE

XF 6 BRI 376 At R IEAT T 200,
S50 R Ho 347 A V5 SR AVEE 6 A R B) S A
FES ., HIHN 92.3% ; X7 24045 R #EFT FDR
KIEJG A 347 AR AITE 6 4~ RO ] A% 3% 25
5, R 92, 3% ; XARIE R A B3 2 7 (FDR &
BT 225001 PAE/NT 0.01) 1) 347 /> A P e 7l
A3 T BRGSO ¢ K5, 6 A RG34 15 4>
ANEE BT 3 X 15 A REBCXT Y ¢ K25 R b1 T
# 5 W FE MM FDR KE, %2 FDR & IE 5 2% W
F25 (FDR KIEE MY ¢ K056 P {H/NF 0.01) 19 F
ViR AT 25 5 40 B . BB B A BRG BE % i
15 RG] ELD 22 S5 K At R A, 73 5131
H ELD P E MR HE 2, IR R ELD 22 7K
NS FL R M AR TR R G  HEA5 3 75 A ik
R,

TR T DU G 376 AN 1 R T R AT 7 25 4y
Br, g5 s 196 > 7 Vi 2 BUAE ma b b DU (1)
W R EZES, N 52. 1% ; XF 7 2250 B &6 SR ik
1T FDR RZIEJG A 177 A 1 R AUAE pg b B ] 2
WREES, I 47.1% ; W IE)G 20 5B EE
5 (FDR & 1IEJ5 W5 22438 P fH/hT 0.01) 1
177 A2 0 A 505 3045 R b v DU TR] RO ¢ K565,
ARG R 3 AR E R W ECRT; X 3 AN DU
SERFECRT Y ¢ G e 25 2R E AT 25 57 W 2 W FDR A%
1E, X4 FDR M IE 5 246 3% 25 5 (FDR AL IEJE 1 ¢
K P{E/NT 0.01) 19 58 i R AU AT 22 7 0 Hr . 42
BBCHE RS A BC 6 TR 15 AN DU E A ] ELD
SR AERR, 0 EH ELD F3¥{E fibs
HE2:, JPREIEREN] ELD 25 5 K/ KOH: i 2 M LU [R]
FHTFIH, R3] 37 NI R,

fEE ok

TS AT 9T 1Y 52 g B RN S 58 B O B AT
N5 Bk BRI B 6 58 OB 23 B e SR
WIS AR, B2 5 905 BT S8 56 45 2R 4 AT
Miguel Delgado, Kaustubh Adhikari, X %, Andrés
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