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[bookmark: _Toc11369]Supplementary Methods
1. [bookmark: _Toc25339]Derivation and validation of the plasma pTau217 cutoff used for group assignment
Amyloid PET and CSF measurements were not available in the present cohort. Participants were therefore dichotomized using a plasma pTau217 cutoff of 0.242 pg/mL that had been established and validated in a previous study conducted at the same center. Source cohorts and reference standards: The cutoff was derived in the Southern China Aging Brain Initiative (SCABI), a research cohort of 260 participants aged ≥ 50 years recruited from hospital and community settings between March 2021 and June 2024, all of whom underwent 18F-florbetapir PET. SCABI was randomly divided in a 7:3 ratio into a derivation sub-cohort (SCABI-1, n = 182) and an internal validation sub-cohort (SCABI-2, n = 78). An independent real-world clinical practice (RCP) cohort of 100 consecutive patients who underwent lumbar puncture as part of routine care served as an external validation set. In SCABI, amyloid status was assigned by expert visual reading of the PET scans, blinded to clinical diagnosis and biomarker levels and following FDA-recommended criteria; standardized uptake value ratios were additionally quantified in SPM12 using the whole cerebellar gray matter as the reference region. In the RCP cohort, amyloid status was defined by the CSF Aβ1-42/Aβ1-40 ratio measured on the Lumipulse G1200 platform, using the FDA-recommended cutoff of 0.059[1].
2. [bookmark: _Toc28145]Definition of the gray zone around the plasma pTau217 cutoff
Participants were assigned to the AD or Non-AD group using the previously published threshold of 0.242 pg/mL. To quantify how many participants would be at risk of misclassification from measurement error or from a small shift in the threshold, a symmetric "gray zone" was defined around the cutoff, and the participants whose plasma pTau217 concentration fell within ± 0.005, ± 0.010, ± 0.020, ± 0.030, ± 0.050, and ± 0.100 pg/mL of it were counted. The distribution of plasma pTau217 in the full sample (n = 193) was summarized using the mean, standard deviation, median, interquartile range, range, and skewness. 
3. [bookmark: _Toc26940]Group differences at the published cutoff
At the published cutoff, basal ganglia iron and left, right, and total hippocampal volume were compared between groups using both a parametric test (Welch t test, which does not assume equal variances) and a non-parametric test (Mann–Whitney U test), because the outcome distributions were skewed. Descriptive statistics are reported as mean ± SD and median [IQR] within each group, and effect sizes as Cohen's d with its 95% confidence interval. 
4. [bookmark: _Toc27210]Cutoff-scanning analysis
To test whether the group differences depended on the particular threshold adopted, the group comparison was repeated at each of 91 candidate cutoffs spanning the observed range of plasma pTau217 values (0.069–1.418 pg/mL). At every candidate value the full sample (n = 193) was re-dichotomized, the resulting group sizes were recorded, and the group difference in basal ganglia iron and in left, right, and total hippocampal volume was retested with the Mann–Whitney U test, with Cohen's d computed as the positive-minus-negative group difference. For each outcome, the proportion of candidate cutoffs yielding p < 0.05, the minimum and maximum p values, and the median and range of Cohen's d across the scan were then summarized.




[bookmark: _Toc30722]Supplementary Results
1. [bookmark: _Toc7966]Derivation and validation of the cutoff
Receiver operating characteristic analysis was performed in SCABI-1 and the optimal threshold was defined as the value maximizing the Youden index, yielding 0.242 pg/mL (sensitivity 0.86, specificity 0.94). This fixed value was then applied without modification to SCABI-2 (sensitivity 0.87, specificity 0.94) and to the RCP cohort (sensitivity 0.96, specificity 0.65).
2. [bookmark: _Toc28720]Characteristics of the AD group versus cognitively unimpaired Non-AD participants
When the AD group (n = 94) was compared with the cognitively unimpaired Non-AD participants (n = 34) who served as the reference group for the whole-brain voxel-wise comparison, the two groups were comparable in sex distribution (29.8% vs 26.5% male, p = 0.885) and in diastolic and mean arterial blood pressure, whereas the AD group was older (68.64 ± 8.91 vs 64.00 ± 7.01 years, p = 0.007), had fewer years of education (9.31 ± 3.87 vs 13.02 ± 2.94 years, p < 0.001), and had higher systolic blood pressure (133.05 ± 19.38 vs 123.03 ± 5.07 mmHg, p = 0.007). The AD group showed higher plasma pTau217, pTau181, and NfL and lower Aβ42 and Aβ42/40 (all p ≤ 0.005), worse performance in every cognitive domain (all p < 0.001), higher basal ganglia iron (0.03 ± 0.02 vs 0.006 ± 0.02 ppm, p < 0.001), and smaller bilateral hippocampal volumes (left: 3.21 ± 0.59 vs 4.06 ± 0.38 cm³; right: 2.98 ± 0.65 vs 3.93 ± 0.39 cm³, both p < 0.001) (Table S1).
3. [bookmark: _Toc17469]Distribution of plasma pTau217 and the gray zone around the cutoff
Plasma pTau217 was right-skewed in this cohort (mean 0.448 pg/mL, SD 0.481; median 0.229 pg/mL, IQR 0.129–0.618; range 0.030–2.411; skewness 1.82), and the published cutoff of 0.242 pg/mL fell close to the sample median. Only 3 participants (1.55% of the sample) fell within ±0.005 pg/mL of the cutoff, 11 (5.70%) within ±0.020 pg/mL, 25 (12.95%) within ±0.050 pg/mL, and 56 (29.02%) within ± 0.100 pg/mL (Table S4). The proportion of participants whose group assignment would be altered by small measurement error was therefore low.
4. [bookmark: _Toc25336]Group differences at the published cutoff
At the published cutoff, basal ganglia iron was higher in the AD group (0.033 ± 0.023 vs 0.019 ± 0.026 ppm; Welch t = 4.007, p < 0.001; Mann–Whitney U = 6195, p < 0.001; Cohen's d = 0.575, 95% CI [0.287, 0.863]), and left, right, and total hippocampal volumes were lower (left: 3.206 ± 0.591 vs 3.815 ± 0.553 cm³, d = −1.065, 95% CI [−1.366, −0.763]; right: 2.984 ± 0.655 vs 3.675 ± 0.547 cm³, d = −1.147, 95% CI [−1.452, −0.843]; total: 6.190 ± 1.212 vs 7.489 ± 1.083 cm³, d = −1.133, 95% CI [−1.437, −0.828]; all p < 0.001 under both tests). Parametric and non-parametric tests gave concordant conclusions for every outcome (Table S5).
5. [bookmark: _Toc9233]Robustness of the group differences across candidate cutoffs
Across the 91 candidate cutoffs, the group difference in basal ganglia iron reached p < 0.05 at 81.3% of thresholds (minimum p = 1.55 × 10⁻⁵, maximum p = 0.336; median Cohen's d = 0.516, range 0.21 to 0.72), and the differences in left, right, and total hippocampal volume at 98.9%, 100%, and 98.9% of thresholds, respectively (median Cohen's d = −0.985, −1.085, and −1.060; minimum p values of 1.36 × 10⁻¹³, 4.73 × 10⁻¹⁴, and 5.12 × 10⁻¹⁴). The largest p values occurred exclusively at the extremes of the scan, where one group contained as few as 10 participants and statistical power was minimal. The direction of every effect was preserved at all 91 thresholds (Tables S6 and S7; Figure S3).








[bookmark: _Toc32542]Supplementary Figures
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[bookmark: _Toc28765]Figure S1. Basal ganglia iron deposition differences between groups. (A) Voxel-wise analysis showing significantly elevated QSM values in the left basal ganglia region in the AD individuals compared to the Non-AD individuals with normal cognition (combined voxel-wise p < 0.001 and extent threshold FWEc = 60 voxels, corresponding to cluster-pFWE < 0.05). Color bar indicates t-values (0-4). Images displayed in coronal, sagittal, axial, and 3D rendered views. (B) An exemplary susceptibility map. 


[image: Figure S2]
[bookmark: _Toc15646]Figure S2. Scatter plots of the associations between basal ganglia iron and plasma biomarker and cognitive measures. Abbreviations: BG_iron, basal ganglia iron; MMSE, Mini-Mental State Examination; VFT, Verbal Fluency Test; ROCF, Rey–Osterrieth Complex Figure Test; AVLT, Auditory Verbal Learning Test; TMTB, Trail Making Test Part B; BNT, Boston Naming Test; pTau, phosphorylated tau; NfL, neurofilament light chain.
1
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[bookmark: _Toc15953]Figure S3. Sensitivity of group differences to the choice of pTau217 cutoff. (A) Group-difference p value (Mann–Whitney U, log scale) and (B) Cohen's d for each of the 91 candidate pTau217 cutoffs, for basal ganglia iron and left, right and total hippocampal volume. The dashed horizontal line marks p = 0.05 and the dotted vertical line marks the published cutoff of 0.242 pg/ml.
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[bookmark: _Toc27009]Supplementary Tables
[bookmark: _Toc27653]Table S1. Demographic, clinical, and biomarker characteristics of participants according to pTau217 status and cognitive status.
	
	AD
(N=94)
	Non-AD CU
(N=34)
	p value

	Sex (male %)
	28 (29.8%)
	9 (26.5%)
	0.885a

	Age (years)
	68.64 (8.91)
	64.00 (7.01)
	0.007b

	Education (years)
	9.31 (3.87)
	13.02 (2.94)
	<0.001b

	SBP (mmHg)
	133.05 (19.38)
	123.03 (5.07)
	0.007b

	DBP (mmHg)
	77.26 (11.54)
	75.68 (9.37)
	0.475b

	MBP (mmHg)
	95.85 (12.60)
	91.46 (9.51)
	0.066b

	Plasma biomarkers

	pTau217 (pg/mL)
	0.78 (0.51)
	0.12 (0.04)
	<0.001c

	Aβ40 (pg/mL)
	279.52 (57.02)
	261.26 (27.48)
	0.226c

	Aβ42 (pg/mL)
	24.32 (5.59)
	26.98 (3.80)
	0.005c

	Aβ42/40
	0.09 (0.01)
	0.10 (0.01)
	<0.001c

	NfL (pg/mL)
	29.68 (17.66)
	16.04 (3.26)
	<0.001c

	pTau181 (pg/mL)
	4.13 (1.67)
	2.58 (1.78)
	<0.001c

	Global cognitive

	MMSE
	17.14 (6.27)
	25.53 (2.70)
	<0.001c

	CDR
	0.96 (0.66)
	0.41 (0.23)
	<0.001c

	Memory

	AVLT immediate recall
	11.67 (5.35)
	18.61 (5.96)
	<0.001c

	AVLT short-term delayed recall
	2.63 (2.51)
	6.83 (2.21)
	<0.001c

	AVLT long-term delayed recall
	1.81 (2.47)
	6.48 (2.68)
	<0.001c

	AVLT recognition
	17.51 (3.32)
	21.57 (1.56)
	<0.001c

	Information processing speed

	SDMT (s)
	22.13 (12.89)
	44.09 (8.24)
	<0.001b

	TMT A
	87.67 (66.65)
	36.71 (10.28)
	<0.001c

	Executive function

	TMT B
	103.75 (43.81)
	52.61 (25.03)
	<0.001c

	Stroop-C (s)
	118.10 (48.26)
	76.48 (17.83)
	<0.001c

	Language

	BNT
	17.62 (4.67)
	22.65 (3.05)
	<0.001c

	VFT
	10.13 (4.13)
	15.70 (3.64)
	<0.001b

	Visuospatial

	ROCF
	20.98 (7.75)
	29.57 (3.97)
	<0.001c

	Brain iron

	BG iron (ppm)
	0.03 (0.02)
	6.13 × 10⁻³ (0.02)
	<0.001c

	Cortical Volume

	TIV (cm3)
	1400.87 (135.90)
	1418.44 (152.97)
	0.534b

	l_HIP (cm3)
	3.21 (0.59)
	4.06 (0.38)
	<0.001b

	r_HIP (cm3)
	2.98 (0.65)
	3.93 (0.39)
	<0.001b


Abbreviations: pTau, phosphorylated tau; Aβ, amyloid-β; NfL, neurofilament light chain; MMSE, Mini-Mental State Examination; CDR, Clinical Dementia Rating; AVLT, Auditory Verbal Learning Test; SDMT, Symbol Digit Modalities Test;  SBP, systolic blood pressure; DBP, diastolic blood pressure; MBP, mean blood pressure; TIV,Total intracranial volume; TMT A/B, Trail Making Test Part A/B; Stroop C, Stroop Color and Word Test Part C; BNT, Boston Naming Test; VFT, Verbal Fluency Test; ROCF, Rey–Osterrieth Complex Figure Test; BG, basal ganglia; l/r, left/right hemisphere; HIP, hippocampus. Continuous variables are reported as mean (standard deviation). a Chi-square test; b Two-sample t-test; c Mann-Whitney Test.
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[bookmark: _Toc26351]Table S2. Partial Correlations between Regional Iron Deposition, Hippocampal Volumes, and Clinical and Plasma Biomarker Variables
	Imaging Marker
	Clinical Variable
	AD
	Non-AD
	All Participants 

	
	
	Partial r
	p
	p_FDR
	Partial r
	p
	p_FDR
	Partial r
	p
	p_FDR

	BG_iron
	MMSE
	-0.084
	0.432
	0.576
	-0.257
	0.011
	0.032
	-0.262
	<0.001
	<0.001

	
	AVLT immediate recall
	-0.051
	0.706
	0.811
	-0.197
	0.088
	0.153
	-0.173
	0.044
	0.050

	
	AVLT short-term delayed recall
	-0.156
	0.244
	0.399
	-0.251
	0.029
	0.070
	-0.258
	0.003
	0.004

	
	AVLT long-term delayed recall
	-0.102
	0.452
	0.581
	-0.308
	0.007
	0.023
	-0.283
	<0.001
	0.002

	
	AVLT recognition
	-0.037
	0.799
	0.861
	-0.266
	0.026
	0.070
	-0.215
	0.018
	0.022

	
	SDMT
	0.027
	0.848
	0.881
	-0.239
	0.041
	0.086
	-0.189
	0.032
	0.039

	
	TMTA
	0.000
	0.999
	0.999
	0.148
	0.236
	0.311
	0.110
	0.244
	0.253

	
	BNT
	-0.207
	0.119
	0.223
	-0.202
	0.081
	0.145
	-0.217
	0.011
	0.015

	
	VFT
	-0.119
	0.437
	0.576
	-0.395
	0.001
	0.010
	-0.316
	<0.001
	0.002

	
	ROCF
	0.100
	0.487
	0.612
	-0.337
	0.003
	0.016
	-0.206
	0.020
	0.025

	
	TMTB
	0.057
	0.721
	0.811
	0.218
	0.070
	0.134
	0.200
	0.033
	0.039

	
	StroopC
	0.279
	0.060
	0.136
	0.257
	0.037
	0.081
	0.289
	0.002
	0.003

	
	pTau217
	0.087
	0.409
	0.567
	0.101
	0.324
	0.397
	0.233
	0.001
	0.002

	
	pTau181
	-0.013
	0.913
	0.931
	0.109
	0.341
	0.409
	0.152
	0.065
	0.073

	
	Aβ40
	0.030
	0.813
	0.861
	0.082
	0.480
	0.540
	0.051
	0.545
	0.556

	
	Aβ42
	-0.121
	0.321
	0.481
	0.141
	0.216
	0.308
	-0.044
	0.597
	0.597

	
	Aβ42/40 ratio
	-0.269
	0.029
	0.072
	0.006
	0.956
	0.974
	-0.214
	0.011
	0.015

	
	NFL
	0.170
	0.190
	0.330
	0.022
	0.853
	0.903
	0.158
	0.068
	0.075

	l_HIP
	MMSE
	0.551
	<0.001
	<0.001
	0.366
	<0.001
	0.006
	0.590
	<0.001
	<0.001

	
	AVLT immediate recall
	0.421
	0.001
	0.004
	0.325
	0.004
	0.019
	0.424
	<0.001
	<0.001

	
	AVLT short-term delayed recall
	0.581
	<0.001
	<0.001
	0.382
	<0.001
	0.006
	0.525
	<0.001
	<0.001

	
	AVLT long-term delayed recall
	0.550
	<0.001
	<0.001
	0.382
	<0.001
	0.006
	0.527
	<0.001
	<0.001

	
	AVLT recognition
	0.399
	0.005
	0.018
	0.323
	0.006
	0.023
	0.429
	<0.001
	<0.001

	
	SDMT
	0.354
	0.009
	0.033
	0.295
	0.011
	0.032
	0.409
	<0.001
	<0.001

	
	TMTA
	-0.203
	0.177
	0.318
	-0.312
	0.011
	0.032
	-0.333
	<0.001
	<0.001

	
	BNT
	0.333
	0.011
	0.035
	0.338
	0.003
	0.016
	0.368
	<0.001
	<0.001

	
	VFT
	0.271
	0.071
	0.154
	0.261
	0.037
	0.081
	0.333
	<0.001
	<0.001

	
	ROCF
	0.131
	0.361
	0.523
	0.182
	0.121
	0.192
	0.227
	0.010
	0.014

	
	TMTB
	-0.169
	0.286
	0.441
	-0.180
	0.137
	0.211
	-0.244
	0.009
	0.013

	
	StroopC
	-0.470
	0.001
	0.004
	-0.179
	0.150
	0.225
	-0.365
	<0.001
	<0.001

	
	pTau217
	-0.404
	<0.001
	<0.001
	-0.102
	0.320
	0.397
	-0.541
	<0.001
	<0.001

	
	pTau181
	-0.250
	0.042
	0.098
	0.140
	0.223
	0.308
	-0.307
	<0.001
	<0.001

	
	Aβ40
	0.193
	0.120
	0.223
	0.047
	0.685
	0.740
	0.133
	0.111
	0.117

	
	Aβ42
	0.207
	0.088
	0.176
	0.094
	0.413
	0.485
	0.268
	<0.001
	0.002

	
	Aβ42/40 ratio
	0.057
	0.652
	0.782
	0.001
	0.991
	0.991
	0.216
	0.010
	0.014

	
	NFL
	-0.049
	0.709
	0.811
	-0.164
	0.169
	0.246
	-0.209
	0.015
	0.019

	r_HIP
	MMSE
	0.570
	<0.001
	<0.001
	0.370
	<0.001
	0.006
	0.603
	<0.001
	<0.001

	
	AVLT immediate recall
	0.469
	<0.001
	0.001
	0.311
	0.006
	0.023
	0.435
	<0.001
	<0.001

	
	AVLT short-term delayed recall
	0.612
	<0.001
	<0.001
	0.344
	0.002
	0.016
	0.525
	<0.001
	<0.001

	
	AVLT long-term delayed recall
	0.534
	<0.001
	<0.001
	0.310
	0.006
	0.023
	0.495
	<0.001
	<0.001

	
	AVLT recognition
	0.499
	<0.001
	0.001
	0.257
	0.032
	0.075
	0.445
	<0.001
	<0.001

	
	SDMT
	0.340
	0.013
	0.038
	0.342
	0.003
	0.016
	0.407
	<0.001
	<0.001

	
	TMTA
	-0.259
	0.083
	0.172
	-0.409
	<0.001
	0.006
	-0.396
	<0.001
	<0.001

	
	BNT
	0.332
	0.011
	0.035
	0.383
	<0.001
	0.006
	0.386
	<0.001
	<0.001

	
	VFT
	0.185
	0.224
	0.378
	0.222
	0.078
	0.145
	0.278
	0.003
	0.005

	
	ROCF
	0.129
	0.368
	0.523
	0.256
	0.028
	0.070
	0.266
	0.003
	0.004

	
	TMTB
	-0.177
	0.263
	0.417
	-0.195
	0.106
	0.179
	-0.246
	0.008
	0.013

	
	StroopC
	-0.479
	<0.001
	0.004
	-0.231
	0.062
	0.123
	-0.419
	<0.001
	<0.001

	
	pTau217
	-0.452
	<0.001
	<0.001
	-0.117
	0.252
	0.324
	-0.584
	<0.001
	<0.001

	
	pTau181
	-0.292
	0.017
	0.047
	0.137
	0.230
	0.311
	-0.352
	<0.001
	<0.001

	
	Aβ40
	0.270
	0.028
	0.072
	-0.009
	0.941
	0.974
	0.149
	0.074
	0.080

	
	Aβ42
	0.269
	0.025
	0.068
	0.083
	0.468
	0.538
	0.300
	<0.001
	<0.001

	
	Aβ42/40 ratio
	0.064
	0.609
	0.747
	0.080
	0.502
	0.553
	0.265
	0.002
	0.003

	
	NFL
	-0.037
	0.776
	0.855
	-0.186
	0.117
	0.192
	-0.222
	0.010
	0.014


Note. Partial r = partial correlation coefficient, adjusted for the covariates specified in the Methods; p_FDR = p value corrected for multiple comparisons using the Benjamini-Hochberg false discovery rate procedure, applied within each group. BG_iron = iron concentration of the left basal ganglia cluster (ppm); l_HIP / r_HIP = left / right hippocampal volume (cm³); CU = cognitively unimpaired; MMSE = Mini-Mental State Examination; AVLT = Auditory Verbal Learning Test; SDMT = Symbol Digit Modalities Test; TMTA / TMTB = Trail Making Test Part A / Part B; BNT = Boston Naming Test; VFT = Verbal Fluency Test; ROCF = Rey-Osterrieth Complex Figure; StroopC = Stroop Color-Word Test, Card C; NFL = neurofilament light chain. Bold values indicate statistical significance (p < 0.05 for Partial r and p; p_FDR < 0.05 for the corrected p value).
[bookmark: _Toc707]Table S3. Mediation Analysis: Basal Ganglia Iron Deposition as a Mediator between Plasma pTau217 and Hippocampal Volume 
	Outcome
	Path a (pTau217 → BG_iron)
	Path b (BG_iron → Outcome)
	Total Effect (c)
	Direct Effect (c′)
	Indirect Effect (a × b)
	Proportion Mediated

	
	β (SE)
	p
	β (SE)
	p
	β (SE)
	p
	β (SE)
	p
	β (SE)
	95% CI
	p
	

	l_HIP volume
	0.012 (0.004)
	0.001
	−4.323 (1.480)
	0.004
	−0.667 (0.076)
	<0.001
	−0.615 (0.076)
	<0.001
	−0.053 (0.024)
	[−0.109, −0.013]
	0.029
	7.9%

	r_HIP volume
	0.012 (0.004)
	0.001
	−4.125 (1.561)
	0.008
	−0.784 (0.079)
	<0.001
	−0.734 (0.080)
	<0.001
	−0.050 (0.025)
	[−0.107, −0.010]
	0.039
	6.4%


Note. Mediation models were estimated in all participants (N = 193), with plasma pTau217 as the exposure, basal ganglia iron concentration (BG_iron) as the mediator, and hippocampal volume as the outcome; all models were adjusted for age and sex. β = unstandardized regression coefficient; SE = standard error; path a = exposure to mediator; path b = mediator to outcome, adjusted for the exposure; total effect (c) = exposure to outcome without the mediator; direct effect (c′) = exposure to outcome adjusted for the mediator; indirect effect = a × b, with the bootstrap 95% confidence interval; proportion mediated = indirect effect divided by total effect. BG_iron = iron concentration of the left basal ganglia cluster (ppm); l_HIP / r_HIP = left / right hippocampal volume (cm³). Bold values indicate statistical significance (p < 0.05).


[bookmark: _Toc3518]Table S4. Number of participants falling in the gray zone around the published cutoff (0.242 pg/mL)
	Half-width around cutoff (± pg/mL)
	N in gray zone
	% of total sample

	0.005
	3
	1.55

	0.010
	6
	3.11

	0.020
	11
	5.70

	0.030
	15
	7.77

	0.050
	25
	12.95

	0.100
	56
	29.02


Note. The gray zone is the interval of plasma pTau217 values within the stated half-width of the published cutoff, that is, the participants whose group assignment would be most vulnerable to measurement error or to a small shift in the threshold. Total sample N = 193. In this cohort plasma pTau217 was right-skewed (mean 0.448 pg/mL, SD 0.481; median 0.229 pg/mL, IQR 0.129–0.618; range 0.030–2.411; skewness 1.82), and the published cutoff falls close to the sample median.


[bookmark: _Toc1242]Table S5. Group differences at the published cutoff (pTau217 = 0.242 pg/mL)
	Outcome
	N (+)
	Mean ± SD (+)
	Median [IQR] (+)
	N (−)
	Mean ± SD (−)
	Median [IQR] (−)
	Welch t
	p (t test)
	Mann–Whitney U
	p (Mann–Whitney)
	Cohen's d [95% CI]

	Basal ganglia iron (ppm)
	94
	0.033 ± 0.023
	0.031 [0.017, 0.047]
	99
	0.019 ± 0.026
	0.016 [0.001, 0.034]
	4.007
	< 0.001
	6195
	< 0.001
	0.575 [0.287, 0.863]

	Left hippocampal volume (cm³)
	94
	3.206 ± 0.591
	3.240 [2.809, 3.647]
	99
	3.815 ± 0.553
	3.890 [3.512, 4.191]
	−7.379
	< 0.001
	2030
	< 0.001
	−1.065 [−1.366, −0.763]

	Right hippocampal volume (cm³)
	94
	2.984 ± 0.655
	2.974 [2.517, 3.447]
	99
	3.675 ± 0.547
	3.672 [3.358, 4.044]
	−7.930
	< 0.001
	1934
	< 0.001
	−1.147 [−1.452, −0.843]

	Total hippocampal volume (cm³)
	94
	6.190 ± 1.212
	6.276 [5.453, 7.108]
	99
	7.489 ± 1.083
	7.594 [6.860, 8.269]
	−7.841
	< 0.001
	1960
	< 0.001
	−1.133 [−1.437, −0.828]


Note. (+) = AD group; (−) = Non-AD group (the full comparison group, N = 99, which includes cognitively unimpaired, MCI and dementia participants). IQR = interquartile range. Both a parametric (Welch t test) and a non-parametric (Mann–Whitney U) test are reported because the outcome distributions are skewed. Bold values indicate p < 0.05 or a 95% confidence interval excluding zero.


[bookmark: _Toc32014]Table S6. Full results of the cutoff scan: group differences at each of the 91 candidate pTau217 cutoffs
	Candidate cutoff (pg/mL)
	AD
(N)
	Non-AD (N)
	Basal ganglia iron
	Left hippocampus
	Right hippocampus
	Total hippocampus

	
	
	
	p
	d
	p
	d
	p
	d
	p
	d

	0.069
	183
	10
	0.153
	0.50
	0.058
	−0.60
	0.050
	−0.58
	0.051
	−0.60

	0.072
	181
	12
	0.166
	0.44
	0.043
	−0.59
	0.032
	−0.60
	0.036
	−0.61

	0.076
	179
	14
	0.049
	0.62
	0.010
	−0.73
	0.007
	−0.74
	0.008
	−0.75

	0.083
	177
	16
	0.156
	0.46
	0.023
	−0.63
	0.009
	−0.68
	0.013
	−0.67

	0.085
	177
	16
	0.156
	0.46
	0.023
	−0.63
	0.009
	−0.68
	0.013
	−0.67

	0.085
	173
	20
	0.019
	0.61
	5.74 × 10⁻⁴
	−0.86
	1.81 × 10⁻⁴
	−0.89
	2.49 × 10⁻⁴
	−0.89

	0.088
	171
	22
	0.006
	0.65
	3.40 × 10⁻⁴
	−0.85
	1.30 × 10⁻⁴
	−0.87
	1.54 × 10⁻⁴
	−0.88

	0.090
	169
	24
	0.009
	0.60
	8.12 × 10⁻⁴
	−0.75
	2.97 × 10⁻⁴
	−0.78
	3.77 × 10⁻⁴
	−0.78

	0.093
	169
	24
	0.009
	0.60
	8.12 × 10⁻⁴
	−0.75
	2.97 × 10⁻⁴
	−0.78
	3.77 × 10⁻⁴
	−0.78

	0.095
	166
	27
	0.010
	0.54
	3.59 × 10⁻⁴
	−0.75
	2.05 × 10⁻⁴
	−0.77
	2.05 × 10⁻⁴
	−0.78

	0.097
	164
	29
	0.004
	0.57
	5.66 × 10⁻⁵
	−0.82
	3.08 × 10⁻⁵
	−0.85
	2.80 × 10⁻⁵
	−0.85

	0.101
	162
	31
	0.001
	0.63
	1.02 × 10⁻⁵
	−0.89
	5.64 × 10⁻⁶
	−0.90
	4.93 × 10⁻⁶
	−0.91

	0.105
	161
	32
	4.45 × 10⁻⁴
	0.67
	3.18 × 10⁻⁶
	−0.93
	1.58 × 10⁻⁶
	−0.95
	1.42 × 10⁻⁶
	−0.96

	0.110
	158
	35
	2.12 × 10⁻⁴
	0.68
	3.13 × 10⁻⁷
	−0.99
	7.75 × 10⁻⁸
	−1.04
	9.15 × 10⁻⁸
	−1.03

	0.115
	157
	36
	8.09 × 10⁻⁵
	0.72
	6.79 × 10⁻⁷
	−0.95
	1.90 × 10⁻⁷
	−1.00
	2.27 × 10⁻⁷
	−0.99

	0.118
	154
	39
	1.40 × 10⁻⁴
	0.67
	2.71 × 10⁻⁷
	−0.95
	1.70 × 10⁻⁷
	−0.97
	1.45 × 10⁻⁷
	−0.98

	0.119
	154
	39
	1.40 × 10⁻⁴
	0.67
	2.71 × 10⁻⁷
	−0.95
	1.70 × 10⁻⁷
	−0.97
	1.45 × 10⁻⁷
	−0.98

	0.119
	150
	43
	1.67 × 10⁻⁴
	0.66
	1.08 × 10⁻⁷
	−0.93
	1.24 × 10⁻⁷
	−0.94
	7.95 × 10⁻⁸
	−0.96

	0.121
	148
	45
	2.07 × 10⁻⁴
	0.64
	3.10 × 10⁻⁸
	−0.97
	3.10 × 10⁻⁸
	−0.98
	2.03 × 10⁻⁸
	−1.00

	0.124
	146
	47
	1.00 × 10⁻⁴
	0.65
	2.28 × 10⁻⁸
	−0.97
	1.48 × 10⁻⁸
	−0.99
	1.26 × 10⁻⁸
	−1.00

	0.129
	144
	49
	6.95 × 10⁻⁵
	0.66
	1.17 × 10⁻⁷
	−0.90
	5.77 × 10⁻⁸
	−0.94
	5.77 × 10⁻⁸
	−0.94

	0.132
	143
	50
	4.43 × 10⁻⁵
	0.67
	1.85 × 10⁻⁷
	−0.89
	6.94 × 10⁻⁸
	−0.93
	7.78 × 10⁻⁸
	−0.93

	0.132
	143
	50
	4.43 × 10⁻⁵
	0.67
	1.85 × 10⁻⁷
	−0.89
	6.94 × 10⁻⁸
	−0.93
	7.78 × 10⁻⁸
	−0.93

	0.137
	139
	54
	3.87 × 10⁻⁵
	0.66
	4.08 × 10⁻⁸
	−0.92
	1.95 × 10⁻⁸
	−0.94
	1.95 × 10⁻⁸
	−0.95

	0.138
	139
	54
	3.87 × 10⁻⁵
	0.66
	4.08 × 10⁻⁸
	−0.92
	1.95 × 10⁻⁸
	−0.94
	1.95 × 10⁻⁸
	−0.95

	0.139
	135
	58
	8.27 × 10⁻⁵
	0.62
	5.61 × 10⁻⁹
	−0.96
	4.82 × 10⁻⁹
	−0.97
	3.43 × 10⁻⁹
	−0.99

	0.141
	133
	60
	2.11 × 10⁻⁵
	0.66
	1.09 × 10⁻⁹
	−1.00
	1.51 × 10⁻⁹
	−0.99
	8.09 × 10⁻¹⁰
	−1.02

	0.145
	131
	62
	4.61 × 10⁻⁵
	0.63
	3.64 × 10⁻¹⁰
	−1.02
	4.58 × 10⁻¹⁰
	−1.02
	2.69 × 10⁻¹⁰
	−1.04

	0.150
	130
	63
	1.55 × 10⁻⁵
	0.69
	2.32 × 10⁻¹⁰
	−1.03
	2.01 × 10⁻¹⁰
	−1.04
	1.30 × 10⁻¹⁰
	−1.06

	0.152
	127
	66
	1.20 × 10⁻⁴
	0.61
	1.20 × 10⁻¹⁰
	−1.04
	1.04 × 10⁻¹⁰
	−1.05
	6.61 × 10⁻¹¹
	−1.06

	0.155
	125
	68
	1.40 × 10⁻⁴
	0.59
	1.61 × 10⁻⁹
	−0.93
	9.07 × 10⁻¹⁰
	−0.98
	8.48 × 10⁻¹⁰
	−0.97

	0.158
	123
	70
	2.42 × 10⁻⁴
	0.57
	5.71 × 10⁻¹⁰
	−0.95
	1.59 × 10⁻¹⁰
	−1.03
	2.07 × 10⁻¹⁰
	−1.01

	0.160
	122
	71
	6.47 × 10⁻⁴
	0.51
	4.06 × 10⁻¹⁰
	−0.96
	1.12 × 10⁻¹⁰
	−1.03
	1.44 × 10⁻¹⁰
	−1.02

	0.161
	120
	73
	3.72 × 10⁻⁴
	0.53
	1.47 × 10⁻¹⁰
	−0.99
	2.45 × 10⁻¹¹
	−1.07
	3.84 × 10⁻¹¹
	−1.05

	0.172
	118
	75
	1.08 × 10⁻⁴
	0.57
	8.05 × 10⁻¹¹
	−1.00
	1.34 × 10⁻¹¹
	−1.08
	2.00 × 10⁻¹¹
	−1.07

	0.174
	116
	77
	2.26 × 10⁻⁴
	0.55
	7.69 × 10⁻¹¹
	−1.00
	9.46 × 10⁻¹²
	−1.09
	1.85 × 10⁻¹¹
	−1.07

	0.177
	114
	79
	5.65 × 10⁻⁵
	0.60
	1.17 × 10⁻¹⁰
	−0.99
	1.33 × 10⁻¹¹
	−1.08
	2.63 × 10⁻¹¹
	−1.06

	0.180
	112
	81
	1.86 × 10⁻⁴
	0.56
	6.72 × 10⁻¹¹
	−1.01
	6.84 × 10⁻¹²
	−1.10
	1.41 × 10⁻¹¹
	−1.08

	0.186
	110
	83
	7.65 × 10⁻⁵
	0.58
	1.07 × 10⁻¹¹
	−1.05
	1.35 × 10⁻¹²
	−1.13
	2.55 × 10⁻¹²
	−1.12

	0.192
	108
	85
	9.31 × 10⁻⁵
	0.57
	3.85 × 10⁻¹²
	−1.08
	2.87 × 10⁻¹²
	−1.11
	2.21 × 10⁻¹²
	−1.12

	0.196
	106
	87
	3.98 × 10⁻⁵
	0.60
	2.00 × 10⁻¹³
	−1.17
	1.89 × 10⁻¹³
	−1.20
	1.23 × 10⁻¹³
	−1.21

	0.206
	104
	89
	5.13 × 10⁻⁵
	0.58
	1.36 × 10⁻¹³
	−1.18
	7.29 × 10⁻¹⁴
	−1.23
	6.35 × 10⁻¹⁴
	−1.23

	0.213
	102
	91
	5.55 × 10⁻⁵
	0.57
	1.56 × 10⁻¹³
	−1.18
	4.73 × 10⁻¹⁴
	−1.24
	5.12 × 10⁻¹⁴
	−1.24

	0.217
	100
	93
	1.37 × 10⁻⁴
	0.54
	2.20 × 10⁻¹²
	−1.10
	4.30 × 10⁻¹³
	−1.19
	5.94 × 10⁻¹³
	−1.17

	0.225
	98
	95
	7.48 × 10⁻⁵
	0.57
	4.21 × 10⁻¹²
	−1.09
	4.96 × 10⁻¹³
	−1.19
	9.08 × 10⁻¹³
	−1.17

	0.229
	96
	97
	2.51 × 10⁻⁴
	0.53
	3.24 × 10⁻¹¹
	−1.04
	4.01 × 10⁻¹²
	−1.13
	7.84 × 10⁻¹²
	−1.11

	0.240
	95
	98
	9.99 × 10⁻⁵
	0.57
	4.89 × 10⁻¹¹
	−1.03
	6.87 × 10⁻¹²
	−1.12
	1.31 × 10⁻¹¹
	−1.10

	0.244
	94
	99
	7.06 × 10⁻⁵
	0.57
	1.37 × 10⁻¹¹
	−1.06
	2.41 × 10⁻¹²
	−1.15
	3.87 × 10⁻¹²
	−1.13

	0.250
	91
	102
	6.10 × 10⁻⁴
	0.50
	1.34 × 10⁻¹¹
	−1.06
	2.47 × 10⁻¹²
	−1.15
	3.91 × 10⁻¹²
	−1.13

	0.260
	89
	104
	3.92 × 10⁻⁴
	0.51
	2.82 × 10⁻¹²
	−1.11
	1.09 × 10⁻¹²
	−1.17
	1.03 × 10⁻¹²
	−1.17

	0.268
	87
	106
	0.001
	0.47
	4.80 × 10⁻¹¹
	−1.02
	1.25 × 10⁻¹¹
	−1.09
	1.53 × 10⁻¹¹
	−1.08

	0.280
	85
	108
	0.001
	0.48
	1.48 × 10⁻¹¹
	−1.05
	2.82 × 10⁻¹²
	−1.14
	3.93 × 10⁻¹²
	−1.12

	0.291
	83
	110
	8.28 × 10⁻⁴
	0.49
	2.80 × 10⁻¹¹
	−1.05
	6.64 × 10⁻¹²
	−1.12
	8.12 × 10⁻¹²
	−1.11

	0.299
	81
	112
	0.002
	0.47
	5.75 × 10⁻¹¹
	−1.04
	4.65 × 10⁻¹²
	−1.14
	1.04 × 10⁻¹¹
	−1.12

	0.310
	79
	114
	0.004
	0.45
	4.27 × 10⁻¹⁰
	−0.99
	2.49 × 10⁻¹¹
	−1.10
	6.60 × 10⁻¹¹
	−1.07

	0.311
	79
	114
	0.004
	0.45
	4.27 × 10⁻¹⁰
	−0.99
	2.49 × 10⁻¹¹
	−1.10
	6.60 × 10⁻¹¹
	−1.07

	0.339
	75
	118
	0.007
	0.43
	1.42 × 10⁻⁹
	−0.97
	5.09 × 10⁻¹¹
	−1.10
	1.73 × 10⁻¹⁰
	−1.06

	0.392
	73
	120
	0.014
	0.40
	1.23 × 10⁻⁸
	−0.91
	5.08 × 10⁻¹⁰
	−1.03
	1.71 × 10⁻⁹
	−0.99

	0.395
	72
	121
	0.008
	0.43
	1.41 × 10⁻⁸
	−0.91
	6.61 × 10⁻¹⁰
	−1.03
	2.12 × 10⁻⁹
	−0.99

	0.400
	70
	123
	0.011
	0.42
	1.92 × 10⁻⁸
	−0.91
	1.18 × 10⁻⁹
	−1.02
	3.18 × 10⁻⁹
	−0.99

	0.411
	69
	124
	0.007
	0.45
	1.84 × 10⁻⁸
	−0.92
	7.59 × 10⁻¹⁰
	−1.04
	2.49 × 10⁻⁹
	−1.00

	0.415
	66
	127
	0.015
	0.41
	5.42 × 10⁻⁹
	−0.97
	9.32 × 10⁻¹¹
	−1.12
	4.19 × 10⁻¹⁰
	−1.07

	0.432
	64
	129
	0.023
	0.39
	6.90 × 10⁻⁹
	−0.98
	2.06 × 10⁻¹⁰
	−1.12
	7.15 × 10⁻¹⁰
	−1.07

	0.445
	62
	131
	0.015
	0.42
	2.94 × 10⁻⁹
	−1.02
	4.78 × 10⁻¹¹
	−1.18
	2.13 × 10⁻¹⁰
	−1.12

	0.449
	60
	133
	0.011
	0.44
	3.05 × 10⁻⁹
	−1.03
	4.28 × 10⁻¹¹
	−1.19
	1.98 × 10⁻¹⁰
	−1.14

	0.461
	58
	135
	0.005
	0.48
	5.20 × 10⁻¹⁰
	−1.09
	3.90 × 10⁻¹²
	−1.28
	2.31 × 10⁻¹¹
	−1.22

	0.466
	56
	137
	0.004
	0.49
	1.56 × 10⁻⁹
	−1.08
	1.01 × 10⁻¹¹
	−1.27
	7.13 × 10⁻¹¹
	−1.20

	0.503
	54
	139
	0.002
	0.52
	1.92 × 10⁻⁹
	−1.10
	9.91 × 10⁻¹²
	−1.30
	7.41 × 10⁻¹¹
	−1.23

	0.587
	52
	141
	7.34 × 10⁻⁴
	0.58
	3.56 × 10⁻¹⁰
	−1.16
	3.53 × 10⁻¹²
	−1.36
	1.86 × 10⁻¹¹
	−1.29

	0.599
	50
	143
	0.003
	0.49
	2.39 × 10⁻¹⁰
	−1.20
	9.95 × 10⁻¹³
	−1.42
	8.09 × 10⁻¹²
	−1.34

	0.618
	48
	145
	0.002
	0.52
	6.47 × 10⁻¹⁰
	−1.19
	2.01 × 10⁻¹²
	−1.43
	1.84 × 10⁻¹¹
	−1.34

	0.627
	47
	146
	0.004
	0.43
	1.15 × 10⁻⁹
	−1.19
	9.90 × 10⁻¹²
	−1.36
	6.25 × 10⁻¹¹
	−1.30

	0.681
	45
	148
	0.009
	0.40
	1.95 × 10⁻⁹
	−1.18
	2.85 × 10⁻¹¹
	−1.33
	1.48 × 10⁻¹⁰
	−1.29

	0.716
	43
	150
	0.013
	0.39
	2.34 × 10⁻⁹
	−1.21
	5.36 × 10⁻¹¹
	−1.34
	2.48 × 10⁻¹⁰
	−1.31

	0.768
	41
	152
	0.014
	0.38
	1.52 × 10⁻⁸
	−1.16
	4.85 × 10⁻¹⁰
	−1.29
	1.97 × 10⁻⁹
	−1.25

	0.793
	39
	154
	0.015
	0.39
	1.97 × 10⁻⁸
	−1.18
	2.10 × 10⁻⁹
	−1.26
	4.86 × 10⁻⁹
	−1.25

	0.818
	37
	156
	0.021
	0.38
	3.19 × 10⁻⁸
	−1.18
	3.84 × 10⁻⁹
	−1.28
	8.58 × 10⁻⁹
	−1.25

	0.845
	35
	158
	0.019
	0.40
	1.42 × 10⁻⁷
	−1.14
	1.98 × 10⁻⁸
	−1.25
	3.95 × 10⁻⁸
	−1.22

	0.859
	33
	160
	0.061
	0.27
	1.85 × 10⁻⁶
	−1.01
	2.10 × 10⁻⁷
	−1.17
	5.37 × 10⁻⁷
	−1.11

	0.896
	31
	162
	0.103
	0.22
	9.09 × 10⁻⁶
	−0.91
	1.65 × 10⁻⁶
	−1.05
	3.18 × 10⁻⁶
	−1.00

	0.945
	29
	164
	0.125
	0.21
	2.02 × 10⁻⁶
	−1.01
	2.05 × 10⁻⁷
	−1.17
	5.21 × 10⁻⁷
	−1.11

	0.971
	27
	166
	0.099
	0.25
	2.11 × 10⁻⁶
	−1.03
	3.70 × 10⁻⁷
	−1.18
	7.00 × 10⁻⁷
	−1.13

	0.978
	25
	168
	0.175
	0.21
	1.77 × 10⁻⁵
	−0.93
	4.01 × 10⁻⁶
	−1.06
	7.06 × 10⁻⁶
	−1.01

	0.992
	24
	169
	0.114
	0.26
	2.49 × 10⁻⁵
	−0.93
	7.03 × 10⁻⁶
	−1.05
	1.07 × 10⁻⁵
	−1.01

	1.112
	22
	171
	0.083
	0.30
	7.26 × 10⁻⁵
	−0.92
	1.90 × 10⁻⁵
	−1.05
	2.78 × 10⁻⁵
	−1.01

	1.150
	20
	173
	0.067
	0.33
	1.14 × 10⁻⁴
	−0.95
	2.33 × 10⁻⁵
	−1.10
	3.65 × 10⁻⁵
	−1.05

	1.191
	18
	175
	0.093
	0.33
	1.89 × 10⁻⁴
	−0.98
	4.27 × 10⁻⁵
	−1.14
	6.35 × 10⁻⁵
	−1.08

	1.226
	16
	177
	0.088
	0.35
	4.60 × 10⁻⁴
	−0.97
	1.26 × 10⁻⁴
	−1.10
	1.70 × 10⁻⁴
	−1.06

	1.269
	14
	179
	0.201
	0.26
	0.003
	−0.83
	4.56 × 10⁻⁴
	−1.01
	8.49 × 10⁻⁴
	−0.94

	1.314
	12
	181
	0.147
	0.32
	0.004
	−0.87
	4.07 × 10⁻⁴
	−1.08
	9.65 × 10⁻⁴
	−1.00

	1.418
	10
	183
	0.336
	0.23
	0.003
	−0.96
	8.92 × 10⁻⁴
	−1.14
	0.001
	−1.07


Note. Each candidate cutoff was used to split the full sample (N = 193) into AD and Non-AD groups, and the group difference was retested. p = Mann–Whitney U test p value; d = Cohen's d (positive minus negative group). Bold values indicate p < 0.05. Candidate cutoffs span the observed pTau217 range (0.069–1.418 pg/mL); the published cutoff (0.242 pg/mL) lies between the 0.229 and 0.245 pg/mL grid points. 


[bookmark: _Toc19147]Table S7. Cutoff scanning: robustness of group differences across 91 candidate cutoffs 
	Outcome
	% of candidate cutoffs with p < 0.05
	Minimum p across scan
	Maximum p across scan
	Median Cohen's d across scan
	Cohen's d range across scan
	p at published cutoff (0.242)
	Cohen's d at published cutoff (0.242)

	Basal ganglia iron 
	81.3%
	1.55 × 10⁻⁵
	0.336
	0.516
	[0.21, 0.72]
	7.06 × 10⁻⁵
	0.575

	Left hippocampal volume
	98.9%
	1.36 × 10⁻¹³
	0.058
	−0.985
	[−1.21, −0.59]
	1.37 × 10⁻¹¹
	−1.065

	Right hippocampal volume
	100%
	4.73 × 10⁻¹⁴
	0.050
	−1.085
	[−1.43, −0.58]
	2.41 × 10⁻¹²
	−1.147

	Total hippocampal volume
	98.9%
	5.12 × 10⁻¹⁴
	0.051
	−1.060
	[−1.34, −0.60]
	3.87 × 10⁻¹²
	−1.133


Note. Each candidate cutoff was used to split the sample into AD and Non-AD groups, and the group difference was retested (Mann–Whitney U). 
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