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Supplementary Table S1. List of 90 circulating miRNAs differentially expressed in
AIS and identified by miRNA array (discovery cohort)

miRNAs validated initially

hsa-let-7f-5p hsa-miR-1-3p hsa-miR-342-5p hsa-miR-486-5p hsa-miR-6730-5p
hsa-miR-103a-3p hsa-miR-143-3p hsa-miR-3609 hsa-miR-508-5p hsa-miR-675-3p
hsa-miR-107 hsa-miR-146b-5p | hsa-miR-376a-2-5p | hsa-miR-510-5p hsa-miR-6757-5p
hsa-miR-10b-3p hsa-miR-148a-3p | hsa-miR-3924 hsa-miR-513a-5p | hsa-miR-6774-5p
hsa-miR-1180-5p hsa-miR-148b-3p | hsa-miR-3926 hsa-miR-519b-3p | hsa-miR-6778-5p
hsa-miR-1199-5p hsa-miR-150-5p hsa-miR-3934-5p hsa-miR-551b-3p | hsa-miR-6798-5p
hsa-miR-1237-5p hsa-miR-152-3p hsa-miR-3937 hsa-miR-5587-5p | hsa-miR-6801-3p
hsa-miR-1264 hsa-miR-182-3p hsa-miR-3972 hsa-miR-5692c hsa-miR-6806-5p
hsa-miR-126-5p hsa-miR-187-3p hsa-miR-4269 hsa-miR-576-5p hsa-miR-6846-5p
hsa-miR-1266-5p hsa-miR-188-5p hsa-miR-4483 hsa-miR-611 hsa-miR-6888-3p
hsa-miR-1271-3p hsa-miR-18a-3p hsa-miR-451b hsa-miR-6129 hsa-miR-6892-5p
hsa-miR-1285-3p hsa-miR-1914-3p | hsa-miR-4640 hsa-miR-6131 hsa-miR-877-5p
hsa-miR-1285-5p hsa-miR-198 hsa-miR-4651 hsa-miR-623 hsa-miR-935
hsa-miR-1292-5p hsa-miR-19a-3p hsa-miR-4653-3p hsa-miR-6500-5p | hsa-miR-938

hsa-miR-1306-3p

hsa-miR-19b-3p

hsa-miR-4665-5p

hsa-miR-6507-3p

hsa-miR-133b

hsa-miR-214-3p

hsa-miR-4728-5p

hsa-miR-6513-5p

hsa-miR-135a-3p

hsa-miR-2467-3p

hsa-miR-4733-3p

hsa-miR-658

hsa-miR-138-2-3p

hsa-miR-27a-5p

hsa-miR-4746-3p

hsa-miR-6717-5p

hsa-miR-138-5p

hsa-miR-325

hsa-miR-4793-5p

hsa-miR-6722-3p
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Supplementary Table S2. List of circulating miRNAs associated with AIS and
validated by qPCR (validation cohort 1)

Expressed Undetermined *
hsa-let-7f-5p hsa-miR-148b-3p hsa-miR-4653-3p hsa-miR-6730-5p | hsa-miR-1180-5p
hsa-miR-103a-3p hsa-miR-150-5p hsa-miR-4665-5p | hsa-miR-675-3p hsa-miR-1199-5p
hsa-miR-107 hsa-miR-152-3p hsa-miR-4728-5p hsa-miR-6757-5p | hsa-miR-1237-5p
hsa-miR-10b-3p hsa-miR-182-3p hsa-miR-4746-3p hsa-miR-6778-5p | hsa-miR-1914-3p
hsa-miR-1264 hsa-miR-187-3p hsa-miR-4793-5p hsa-miR-6801-3p | hsa-miR-2467-3p
hsa-miR-126-5p hsa-miR-188-5p hsa-miR-486-5p hsa-miR-6888-3p | hsa-miR-3609
hsa-miR-1266-5p hsa-miR-18a-3p hsa-miR-508-5p hsa-miR-6892-5p | hsa-miR-3926
hsa-miR-1271-3p hsa-miR-198 hsa-miR-510-5p hsa-miR-877-5p hsa-miR-3937
hsa-miR-1285-3p hsa-miR-19a-3p hsa-miR-513a-5p hsa-miR-935 hsa-miR-4269
hsa-miR-1285-5p hsa-miR-19b-3p hsa-miR-519b-3p hsa-miR-938 hsa-miR-4640
hsa-miR-1292-5p hsa-miR-214-3p hsa-miR-551b-3p hsa-miR-4651

hsa-miR-1306-3p

hsa-miR-27a-5p

hsa-miR-5692c

hsa-miR-133b

hsa-miR-325

hsa-miR-576-5p

hsa-miR-135a-3p hsa-miR-342-5p hsa-miR-6129
hsa-miR-138-2-3p | hsa-miR-376a-2-5p hsa-miR-6131
hsa-miR-138-5p hsa-miR-3924 hsa-miR-623

hsa-miR-1-3p

hsa-miR-3934-5p

hsa-miR-6500-5p

hsa-miR-143-3p hsa-miR-3972 hsa-miR-6513-5p
hsa-miR-146b-5p hsa-miR-4483 hsa-miR-6717-5p
hsa-miR-148a-3p hsa-miR-451b hsa-miR-6722-3p

* "Undetermined"

detection threshold.

hsa-miR-4733-3p

hsa-miR-5587-5p

hsa-miR-611

hsa-miR-6507-3p

hsa-miR-658

hsa-miR-6774-5p

hsa-miR-6798-5p

hsa-miR-6806-5p

hsa-miR-6846-5p

or not detectable means that miRNAs’ amplification did not reach the
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Supplementary Figure S1. Elevation of circulating miR18a-3p is sex dependent in
AIS progressors. Expression of MiR-18a-3p is upregulated explicitly in females classified
in the severe (P) group. Panel a show the comparison of miR-18a-3p expression between
females exhibiting a severe scoliosis (FP group) with the female with mild-to-moderate
scoliosis (FMOP+FNP group). Panel b shows the comparison of miR-18a-3p expression
in males exhibiting a severe scoliosis (MP group) compared to males classified in the non-
severe group (FMOP+FNP). GraphPad Prism 9 was used to generate graphs and
statistical analysis. Statistical significance between each group was determined using the
T-test for two groups and ANOVA for more than two groups (* p-value<0.05).
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Supplementary Figure S2. Circulating miRNAs downregulated in AIS non-
progressor males. Panel a and b illustrate miR-103a-3p expression in male and female
patients respectively, with a severe downregulation only in males non-progressor (MNP).
Panel ¢ and d represent a similar comparison showing a significant downregulation of
miR-107 in male non-progressor group (MNP). Of note, female patients and controls
exhibited to opposite behavior in term of expression for both miRNAs. GraphPad Prism 9
was used to generate the graphs and perform the statistical analysis. To compare the
statistical significance between each group, we used the T-test for two populations and
the ANOVA test for more than two populations. (* p-value<0.05, ** p-value<0.01).
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Supplementary Figure S3. Circulating miRNAs showing an upregulation in
moderate scoliosis progressor group. AlS. Panel a show an upregulation of miR-4665-
5p only in male patients with AIS classified in the moderate progressor group (MMOP)
compared to the other two group, while panel b shows no difference among the female
groups. Panel c and d represent a similar analysis with miR-551b-5p in males and female
patients respectively indicating a significant upregulation of this microRNA only in male
progressor group (MP) and male moderate progressor group (MMOP). GraphPad Prism
9 was used to make graphs and statistical analysis. To compare the statistical significance
between each group, we used the T-test for two populations and the ANOVA test for more
than two populations. (* p-value<0.05, ** p-value<0.01).
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Supplementary Figure S4. Receiver-operator curve (ROC) analysis for predicting
scoliosis severity in symptomatic AIS patients. Panel a represents the ROC curve
generated by combining the relative expression (2024€7) values from six miRNAs (miR-1-
3p, miR-19a-3p, miR-19b-3p, MiR-133b, miR-143-3p, MiR-148b-3p) upregulated in AIS
progressors (P) group in both sexes, which shows an accuracy, specificity and sensitivity
of 100%, with a ROC curve AUC = 1.0. Panel b represents the same approach with the
inclusion of the 15 miRNAs upregulated in the AIS progressors (P) group and shows a
lesser predictive performance with an accuracy of 90%, a specificity of 88%, a sensitivity
of 100% and a ROC curve AUC = 0.94. Panel c illustrates a ROC curve for predicting
female progressor (FP) vs female non-progressor (FNP) with seven circulating miRNAs
(miR-1-3p, miR-18a-3p, miR-19a-3p, miR-19b-3p, MiR-133b, miR-143-3p, miR-148b-3p)
shows an accuracy, specificity and sensitivity of 100%, with a ROC curve AUC = 1.0.
Panel d corresponds to ROC curve for predicting female progressor (FP) vs female on-
progressor (FNP) with four circulating miRNAs (let-7f-5p, miR-18a-3p, miR-103a-3p, miR-
551b-3p) and shows an accuracy, specificity and sensitivity of 100%, with a ROC curve
AUC = 1.0. Panel e shows a ROC curve for predicting male moderate progressor (MMOP)
vs male non-progressor (MNP), with an accuracy, specificity and sensitivity of 100%, with
a ROC curve AUC =1.0.
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Dystrophy of muscle Congenital muscular dystrophy

Autosomal recessive myopathy
Autosomal recessive muscular dystrophy

Chordoma Early-onset muscular dystrophy

Limb-girdle muscular dystrophy Early-oniset myopathy Skeletal and muscular disorder of muscle

miR_103_3p or miR_107 miR_148a/b_3pand miR_152 3p

Miyoshi myopatiy Hereditary skeletal myopathy.

LMMA-related myopathy

Striated muscle disease

Facioscapulohumeral muscular dystrophy-let_7 or let_7f_5p miR_19a/b_3p
fyopathy LMNA-related muscular dystrophy
Progressive muscular dystrophy
let_7a_5p or let_7f_S5p Neumpathiy orryopathy i Early-onset skeletal myopathy
miR_214_3p
Progressive myopathy Cardianmyapatiy,
R.13p miR-143-3p Formation of bone

m
Scapulohumeral muscular dystrophy

Muscle overgrowth disorder
Cardiovascular disorder of muscle

Cardiovascular disorder of cardiac muscle
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Supplementary Figure S5. Muscle, bone, cartilage disease related to our candidate
miRNAs. Using the Ingenuity Pathway Analysis (IPA) software (QIAGEN Inc. software
version 51,963,813), we found out 11 miRNAs (let-7f-5p, miR-1-3p, miR-19a-3p, miR-19b-
3p, miR-103a-3p, miR-107, miR-143-3p, miR-148a-3p, miR-148b-3p, miR-152-3p, miR-
214-3p) over the 15 candidate miRNAs has been reported to be related to muscle, bone,
cartilage related disease. These miRNAs have been reported in bone and mostly in

muscle-related diseases.



