[bookmark: OLE_LINK101][bookmark: OLE_LINK93][bookmark: OLE_LINK96]Effects of different numbers of micro-osteoperforations on acceleration of orthodontic tooth movement and alveolar bone remodeling in rats
[bookmark: OLE_LINK8]Yingyu Chen, Mao Liu , Fan Yang , Yi Lu, Di Jiang , Bin Wu , and Bin Yan

Address correspondence to: Bin Yan, Department of Orthodontics, The Affiliated Stomatological Hospital of Nanjing Medical University, 1 Shanghai St, Gulou District, Nanjing 210029, China; Tel: 86-025-85031982; Fax:86-025-86516414; e-mail: byan@njmu.edu.cn


Supplementary Table

Note: Table S1–Table S10 presents data on OTM, trabecular parameters, Raman spectroscopy, and nanoindentation, with values expressed as mean ± standard deviation‌.

Table S1. Tukey’s post hoc test results (p values) for OTM distance in different MOPs groups
	‌Intergroup comparisons 
	Time points

	
	3 days
	7 days
	14 days

	OTM vs 2MOP
	0.5480
	0.0889
	0.0044

	OTM vs 3MOP
	0.0005
	0.0029
	0.0010

	OTM vs 4MOP
	0.0011
	0.0033
	0.0010

	2MOP vs 3MOP
	0.0022
	0.0233
	0.0240

	2MOP vs 4MOP
	0.0039
	0.0223
	0.0549

	3MOP vs 4MOP
	0.9856
	0.9955
	0.8020



[bookmark: OLE_LINK65][bookmark: OLE_LINK98][bookmark: OLE_LINK77][bookmark: OLE_LINK66]Table S2. The OTM rate (μm/day) at each time period in different MOPs groups
	[bookmark: OLE_LINK64]‌Group 
	Time periods

	
	 0-3 days
	 4-7 days
	 8-14 days

	OTM 
	7.8±2.8
	5.7±1.5
	8.4±1.7

	2MOP
	9.7±1.6
	8.3±1.8 
	18.3±2.7

	3MOP
	20.3±3.9
	13.8±3.1
	27.3±4.9

	4MOP
	21.1±4.5
	14.2±3.3
	23.6±4.8



[bookmark: OLE_LINK69][bookmark: OLE_LINK71][bookmark: OLE_LINK72]Table S3. The ‌alveolar bone BV/TV (%) at each time point in different MOPs groups
	[bookmark: OLE_LINK68]‌Group 
	Time points

	
	3 days
	7 days
	14 days

	OTM 
	76.5±9.5
	71.7±6.5
	70.0±8.9

	2MOP
	63.3±10.1
	66.1±4.0 
	66.5±6.5

	3MOP
	67.4±6.9
	60.2±5.3
	79.9±2.9

	4MOP
	69.2±6.4
	71.0±6.8
	78.6±5.2



[bookmark: OLE_LINK75]Table S4. The ‌alveolar bone Po(tot) (%) at each time point in different MOPs groups
	‌Group 
	Time points

	
	3 days
	7 days
	14 days

	OTM 
	23.5±9.5
	29.8±7.3
	30.0±8.9

	2MOP
	36.7±10.1
	33.9±4.0 
	33.5±6.5

	3MOP
	32.6±6.9
	38.2±5.4
	20.5±3.6

	4MOP
	30.8±6.4
	29.0±6.8
	22.2±3.9



[bookmark: OLE_LINK79][bookmark: OLE_LINK78]Table S5. The ‌alveolar bone Tb.Sp (μm) at each time point in different MOPs groups
	‌Group 
	Time points

	
	3 days
	7 days
	14 days

	OTM 
	6.1±1.5
	7.1±2.5
	5.8±1.2

	2MOP
	7.1±1.2
	6.8±1.2 
	7.1±2.5

	3MOP
	5.8±1.2
	7.8±1.5
	4.3±1.0

	4MOP
	6.4±1.4
	6.2±2.1
	4.3±1.4



[bookmark: OLE_LINK81][bookmark: OLE_LINK91]Table S6. The ‌alveolar bone Tb.Th (μm) at each time point in different MOPs groups
	‌Group 
	Time points

	
	3 days
	7 days
	14 days

	OTM 
	9.5±2.0
	8.8±1.4
	8.5±1.0

	2MOP
	8.0±1.4
	8.3±0.9 
	8.2±1.3

	3MOP
	7.2±0.6
	8.2±1.0
	7.8±0.5

	4MOP
	8.7±0.8
	8.0±1.2
	7.7±2.1



[bookmark: OLE_LINK83]Table S7. The mineral-to-matrix ratio at each time point in different MOPs groups
	‌Group 
	Time points

	
	3 days
	7 days
	14 days

	OTM 
	6.29 ± 0.42
	3.79 ± 0.33
	4.35 ± 0.16

	2MOP
	5.75 ± 0.51
	3.31 ± 0.11
	4.78 ± 0.32

	3MOP
	5.11 ± 0.65
	2.99 ± 0.24
	5.62 ± 0.23

	4MOP
	5.70 ± 0.36
	3.57 ± 0.35
	5.02 ± 0.38
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Table S8. The carbonate substitution index at each time point in different MOPs groups
	‌Group 
	Time points

	
	3 days
	7 days
	14 days

	OTM 
	0.05±0.01
	0.10±0.01
	0.10±0.02

	2MOP
	0.05±0.01
	0.09±0.02
	0.08±0.00

	3MOP
	0.07±0.01
	0.08±0.01
	0.10±0.01

	4MOP
	0.06±0.01
	0.08±0.01
	0.08±0.01



[bookmark: OLE_LINK87]Table S9. The elastic modulus (Gpa) at each time point in different MOPs groups
	‌Group 
	Time points

	
	3 days
	7 days
	14 days

	OTM 
	21.59 ± 1.04
	18.26 ± 1.32
	21.87 ± 0.46

	2MOP
	20.16 ± 0.56
	16.84 ± 0.88
	21.50 ± 0.39

	3MOP
	22.14 ± 0.88
	18.30 ± 0.55
	22.50 ± 1.10

	4MOP
	20.59 ± 0.53
	18.50 ± 1.37
	22.93 ± 0.48



Table S10. The hardness (Gpa) at each time point in different MOPs groups
	‌Group 
	Time points

	
	3 days
	7 days
	14 days

	OTM 
	0.88±0.05
	0.81±0.04
	0.81±0.07

	2MOP
	0.89±0.05
	0.75±0.05
	0.88±0.03

	3MOP
	0.85±0.06
	0.73±0.02
	0.95±0.07

	4MOP
	0.86±0.04
	0.73±0.08
	0.99±0.10



	Table S11.Correlation between mineral-to-matrix ratio and biomechanical properties stratified by experimental group.

	Group
	Comparison
	N
	r
	p-value

	OTM
	Mineral/Matrix vs. Elastic Modulus
	18
	0.514
	0.029

	OTM
	Mineral/Matrix vs. Hardness
	18
	0.610
	0.007

	[bookmark: _GoBack]2MOP
	Mineral/Matrix vs. Elastic Modulus
	18
	0.704
	0.001

	2MOP
	Mineral/Matrix vs. Hardness
	18
	0.742
	< 0.001

	3MOP
	Mineral/Matrix vs. Elastic Modulus
	18
	0.843
	< 0.001

	3MOP
	Mineral/Matrix vs. Hardness
	18
	0.871
	< 0.001

	4MOP
	Mineral/Matrix vs. Elastic Modulus
	18
	0.560
	0.016

	4MOP
	Mineral/Matrix vs. Hardness
	18
	0.465
	0.052


Note: normality of the data was assessed using the Shapiro-Wilk test. Pearson correlation analysis was applied for data meeting the normality assumption; otherwise, Spearman rank correlation analysis was used; All correlations were statistically significant at p < 0.05; Mineral/Matrix: mineral-to-matrix ratio; r: correlation coefficient.











Supplementary Figure
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Supplementary Figure 1. Correlation between mineral-to-matrix ratio and biomechanical properties. (A-D) Scatter plots illustrating the correlation between the mineral-to-matrix ratio and elastic modulus. (E-H) Scatter plots illustrating the correlation between the mineral-to-matrix ratio and hardness. (A-H) Data are stratified by experimental group (OTM, 2MOP, 3MOP, 4MOP). Each dot represents an individual sample, with n = 18 per group (combining samples from all three time points).
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