SUPPLEMENTARY MATERIAL

METHODS (FULL DESCRIPTION)

Literature search and eligibility criteria
The work-flow and data collection procedures applied in this study (Figure 1) are similar to those for GWAS developed previously by members of our group [1, 2]; the approach was adapted here to the characteristics of gene expression studies. This entailed a systematic literature search for miRNA expression studies in AD using the PubMed database (www.ncbi.nlm.nih.gov/pubmed/) with the search term “(microRNA OR miRNA OR miR OR micro-RNA) AND Alzheimer*”. Eligibility for inclusion here was assessed using the title, abstract or the full text, as necessary. Original studies comparing the expression of miRNAs in patients with clinical and/or neuropathological diagnosis of AD (irrespective of treatment status) and healthy controls were included. Only articles published in peer-reviewed journals in English were considered for inclusion (last PubMed search date: August 24, 2018). Thus, conference abstracts and pre-print manuscripts were not included. Furthermore, miRNA expression studies on monogenic or familial AD were excluded. For an overview of the literature search as well as the filtering procedure see Figure 1. A summary of case-control miRNA expression studies identified for AD and providing relevant data (i.e. p-value, direction of effect) can be found in Supplementary Table 1. Preferred Reporting Items for Systematic Reviews and Meta-analyses (PRISMA; www.prisma-statement.org/) reporting guidelines were adhered to whenever possible.



Data extraction
Details extracted for each included study consisted of the first author name, year of publication and the PubMed identifier, along with key study- and specimen donor-specific details (if provided), such as biobank or biorepository name and/or location, number of cases, number of controls, specimen type(s) analysed (i.e., brain, blood or CSF and further information referred to as specimen subtype, e.g. hippocampus, frontal cortex, temporal cortex, etc. for brain, or whole blood, serum, PBMCs, etc. for blood), identifiers of the miRNAs that were tested in the respective dataset, their expression in specimens of AD cases vs controls (i.e. up- or downregulation) and corresponding reported p-values (preferably un-adjusted for multiple testing, if available; if adjusted for age, sex, etc. then those were preferred). All data were entered into a local database the full content of which is published alongside this article (Supplementary Table 2).
As quality control procedure, reported miRNA identifiers were assessed for their inclusion in miRbase, v21 (http://www.mirbase.org); identifiers corresponding to expired entries or non-miRNA sequences (e.g. fragments of vault RNA) not listed in miRBase were excluded from our database. MiRNAs reported in eligible studies were aligned to mature miRNA sequences according to miRBase. The same mature miRNA sequence reported with different miRNA names in different publications (applicable to 35/3813 entries) were subsumed under one common identifier. This concerned miRNAs hsa-miR-199a-3p/hsa-miR-199b-3p, hsa-miR-365a-3p/hsa-miR-365b-3p, hsa-miR-517a-3p/hsa-miR-517b-3p, hsa-miR-548c-5p/hsa-miR-548am-5p/hsa-miR-548o-5p and hsa-miR-548aa/hsa-miR-548t-3p.

Data cleaning and reformatting
Data were stratified according to specimen type: “brain”, “CSF” and “blood”, and data cleaning was performed for each stratum separately. We attempted to identify sample overlaps, i.e. investigations of the same miRNA in the same specimen type from identical or overlapping donor groups reported in two different publications, by comparing the origin and description of the samples (e.g. biobank or biorepository name and/or location), and by checking for overlapping co-author names and/or references to previous studies. In case of overlap, only one data entry was retained, and all other(s) excluded from further analysis. When samples were partly overlapping, e.g. same sample size and specimen type for two or more groups of cases at different disease stages compared to the same group of controls, the entry corresponding to the most advanced disease stage was retained and the other(s) excluded.
For miRNA expression data from specimens taken from two or more brain regions of identical or overlapping samples only data corresponding to one brain region were included in the meta-analysis. The first selection criterion was sample size; when the number of specimens from one brain region was greater than the number of specimens from another brain region, the entry corresponding to the former was retained and the latter was excluded. When sample size was equal, we prioritised based on the AD Braak staging [3]. As prioritisation according to AD Braak staging could not be applied to blood specimens, for a study reporting miRNA expression in monocytes and lymphocytes taken from identical specimens, the former was retained, and the latter excluded (we note that in every such case the reported p-values were identical).
Since our main meta-analysis approach was based on the combination of p-values (see below), “numerical” p-values were required. Thus, for thresholded p-values (applicable to 1050 entries), we used the following conversion scheme: “p ≥0·05” and “p ≥0·01” were converted to “p=0·5”, “p <0·05” to “p=0·025”, “p <0·01” to “p=0·005”, “p <0·001” to “p=0·0005”, “p <0·0001” to “p=0·00005”, etc. In four studies, additional test statistics information was available (e.g. means and standard deviations for cases and controls), which were utilized to calculate exact p-values, which were used instead of converted p-values.
Statistical analysis
Meta-analyses were performed on eligible miRNA differential expression results within the same specimen type, i.e. “brain”, “CSF”, or “blood”. No further subdivisions within these specimen types were performed, e.g. for different brain regions, owing to the typically small sample size in these subgroups (Supplementary Table 5). Statistical analyses were performed using a customized R script (https://www.r-project.org; available upon request) applying Stouffer’s method [4], i.e. converting reported p-values into signed z-scores, which were then meta-analysed using inverse variance weighting based on sample size, a method very similar to that described previously for the meta-analysis of GWAS [5]. This method allowed us to combine results even when effect size estimates and/or standard errors from individual studies were not available or were provided in different units across studies. Significance was defined using Bonferroni correction for multiple testing. This was based on the overall number of meta-analyses (n=463) performed across all three strata resulting in a study-wide α of 0·05/463=1·08x10-4.

Double checking of data entries
[bookmark: _GoBack]The processes described above, i.e. literature search, data extraction, data cleaning and statistical analysis were implemented on an iterative basis. Once the first cycle of literature searching, data extraction, cleaning and meta-analysis was complete, all entries pertaining to significant findings after meta-analysis were double-checked by an independent member of our group against the original publications and any errors corrected. This was performed to reduce the likelihood of human error contributing to the significant findings. Additionally, the literature search was updated, data from new studies were extracted and cleaned and statistical analysis was carried out on the updated and corrected dataset. Again, as above, entries for miRNAs resulting in significant differential expression which had not been checked previously, were double-checked by an independent member of our group and any errors corrected.


MiRNA target gene mapping and GWAS enrichment analyses
Target genes of miRNAs showing study-wide significance were identified and evaluated using information from two sources: First, post-mortem Ago2 HITS-CLIP sequencing from post-mortem human brain samples [6], and second, experimentally validated miRNA-target interactions from miRTarBase [7]. Using target predictions from either source, we performed genetic enrichment analyses using PASCAL [8] based on GWAS summary statistics from the International Genomics of Alzheimer’s Diseases Project [9]. Genes were considered to represent “AD genes” if they were either known to contain mutations causing monogenic forms of AD (i.e. APP, PSEN1, PSEN2 [10]), or if they were found to show genome-wide significant association with non-monogenic forms of AD across four recent GWAS [9, 11-13].

Determination of “qualitative” summaries of differential miRNA expression in AD
To assess how our approach of generating a quantitative research synthesis compared to “qualitative” assessments of the literature base we generated two sets of qualitative reference data. First, this was achieved by recording and counting miRBASE IDs of miRNAs mentioned in the abstracts of the 107 primary studies included in our meta-analyses. The abstract is a critical part of every research article, as it is used to present the most important findings and draw readers’ attention to those results. We then evaluated the extent of overlap between this list of miRNAs to those from our meta-analyses at study-wide (α=1·08x10-4) or nominal (α=0·05) statistical significance. Second, we generated a list of miRNAs reported in recent review articles in the field published after 2015. Applicable articles were identified by systematic literature searches interrogating the PubMed database (www.ncbi.nlm.nih.gov/pubmed/) using search terms “(microRNA OR miRNA OR miR OR micro-RNA) AND Alzheimer*” (last PubMed search date: August 24, 2018). Eligibility for inclusion was assessed after screening the title, abstract or the full text of identified publications, as necessary. Review articles reporting miRNA expression in patients with a clinical and/or neuropathological diagnosis of AD and healthy controls from original studies and published in peer-reviewed journals in English were selected. This led to a total of 17 eligible review articles [14-30]. The miRNAs reported in these articles were then evaluated for the extent of overlap with those from our meta-analyses with study-wide (α=1·08x10-4) or nominal (α=0·05) statistical significance.




SUPPLEMENTARY TABLES AND FIGURE

	Supplementary Table 1: Characteristics of included studies

	[bookmark: _Hlk528841242]Author (year)
	PMID
	Country
	Total (AD/HC)*
	Tissue
	#miRNA analysed

	Lukiw (2007) [31] 
	17314675
	USA; CAN
	10 (5/5)
	Hippocampus (CA1)
	4

	Wang (2008) [32] 
	18234899
	USA
	12 (6/6)
	Cortex
	2

	Hebert (2008)[33] 
	18434550
	FRA (S1)
FRA (S2)
	10 (5/5)
32 (11/21)
	Anterior temporal cortex or cerebellum
	323
2

	Cogswell (2008)[34] 
	18525125
	NLD (S1)
USA (S2)
	17 (10/7) 
16 (7/9)
	Hippocampus, cerebellum or medial frontal gyrus
CSF
	67
59

	Lukiw (2008)[35] 
	18801740
	USA; CAN
	46 (23/23)
	Hippocampus
	1

	Hebert (2009)[36] 
	19110058
	FRA
	30 (19/11)
	Anterior temporal cortex or cerebellum
	2

	Sethi (2009)[37] 
	19406203
	USA; CAN
	12 (6/6)
	Temporal lobe cortex (BA22)
	4

	Nunez-Iglesias (2010)[38] 
	20126538
	USA
	8 (4/4)
	Parietal lobe cortex
	29

	Shioya (2010)[39] 
	20202123
	JPN
	11 (7/4)
	Frontal lobe cortex
	2

	Pogue (2010)[40] 
	20347935
	USA; CAN
	12 (6/6)
	Temporal lobe cortex (BA22)
	1

	Faghihi (2010)[41] 
	20507594
	USA (S1)
USA (S2)
	70 (35/35)
10 (5/5)
	Entorhinal cortex
Parietal lobe cortex
	1
1

	Hebert (2010)[42] 
	20660113
	FRA
	18 (8/10)
	Anterior temporal cortex
	4

	Cui (2010)[43] 
	20937840
	USA
	66 (36/30)
	Superior temporal lobe neocortex (BA22)
	2

	Persengiev (2011)[44] 
	20451302
	NLD; DEU
	4 (2/2)
	Frontal lobe cortex
	2

	Smith (2011)[45] 
	21062284
	FRA
	22 (11/11)
	Anterior temporal cortex
	3

	Villa (2011) [46] 
	21548758
	ITA
	631 (287/344)
	PBMC
	1

	Culpan (2011)[47] 
	21686130
	UK
	18 (12/6)
	Temporal lobe cortex (BA22)
	6

	Geekiyanage (2011)[48] 
	21994399
	USA
	14 (7/7)
	Neocortex
	5

	Agostini (2011)[49] 

	22160687
	UK
	49 (29/20)
	Hippocampus
	1

	Geekiyanage (2012)[50] 
	22155483
	USA
	14 (7/7)
	Serum

	8

	Lukiw (2012)[51] 

	22509485
	USA
	10 (5/5)
	Temporal lobe cortex (BA22)
	12

	Lehmann (2012)[52] 
	22610069
	DEU
	24 (13/11)
	CSF
	1

	Lukiw (2012)[53] 
	22660168
	USA
	10 (5/5)
	CSF
	13

	Long (2012)[54] 
	22733824
	USA
	20 (10/10)
	Frontal cortex (BA9)
	1

	Lee (2012)[55] 

	22926857
	USA
	8 (4/4)
	Temporal lobe cortex
	1

	Hebert (2013)[56] 
	23403535
	USA (S1)
CAN (S2)
	4 (2/2)
16 (8/8)
	Sup/middle temporal gyri (BA21/22) (GM)
Sup/middle temporal gyri (BA21/22) (GM)
	465
2

	Yan (2013)[57] 
	23408966
	USA
	16 (8/8)
	Hippocampus / Frontal Cortex
	1

	Villa (2013)[58] 
	23435408
	ITA
	53 (28/25)
	PBMC
	2

	Zhao (2013)[59] 
	23462268
	USA
	6 (3/3)
	Hippocampus (CA1)
	5

	Wong (2013)[60] 
	23585551
	USA
	32 (16/16)
	Temporal cortex
	2

	Leidinger (2013)[61] 

	23895045
	USA; CAN
	70 (48/22)
	Whole blood
	369

	Kumar (2013)[62] 
	23922807
	USA (S1)
USA (S2)
	31 (11/20)
37 (20/17)
	Plasma
Plasma
	7
7

	Lau (2013)[63] 

	24014289
	NLD (S1)
UK (S2)
	12 (6/6)
64 (41/23)
	Prefrontal cortex
Hippocampus
	84
34

	Muller (2014)[64] 
	23962497
	NLD (S1)
NLD (S2)
	21 (10/11)
42 (20/22)
	Hippocampus
CSF
	8
2

	Absalon (2013)[65] 

	24027266
	USA
	18 (10/8)
	Temporal lobe cortex
	2

	Tiribuzi (2014)[66] 
	24064186
	ITA
	71 (34/37)
	Monocytes
	1

	Tan (2014)[67] 
	24139697
	CHN
	255 (105/150)
	Serum
	6

	Kiko (2014)[68] 
	24157723
	JPN
	20 (10/10)
20 (10/10)
	CSF
Plasma
	6
6

	Frigerio (2013)[69] 

	24212398
	SWE (S1)
SWE (S2)
SWE (S3)
	16 (8/8)
33 (15/18)
39 (20/19)
	CSF
CSF
CSF
	90
1
1

	Ubhi (2014)[70] 
	24304186
	USA
	7 (3/4)
	Frontal cortex
	539




	Author (year) PMID
	PMID
	Country
	Total (AD/HC)*
	Tissue
	#miRNA analysed

	Long (2014)[71] 

	24352696
	USA
	20 (15/5)
	Frontal cortex (BA9)
	2

	Bhatnagar (2014)[72] 
	24550773
	CAN
	163 (78/85)
	Plasma
	2

	Tan (2014)[73] 

	24577456
	CHN (S1)
CHN (S2)
CHN (S3)
	100 (50/50)
100 (50/50)
313 (158/155)
	Serum
Serum
Serum
	5
6
6

	Burgos (2014)[74] 
	24797360
	USA (S1)
USA (S2)
	115 (53/62)
127 (62/65)
	Serum
CSF
	20
40

	Banzhaf-Strathmann (2014)[75] 
	25001178
	DEU
	15 (10/5)
	Frontal cortex (BA6/8)
	7

	Galimberti (2014)[76] 
	25024331
	ITA (S1)
ITA (S2)
ITA (S3)
	13 (7/6)
27 (15/12)
27 (15/12)
	Serum
Serum
CSF
	75
3
3

	Liu (2014)[77] 
	24827165
	CHN (S1)
CHN (S2)
	95 (45/50)
14 (7/7)
	Plasma
CSF
	1
1

	Liu (2014)[78] 
	25119742
	CHN (S1)
CHN (S2)
	102 (51/51)
14 (7/7)
	Serum
CSF
	1
1

	Liu (2014)[79] 
	25152461
	CHN (S1)
CHN (S2)
	10 (5/5)
68 (38/30)
	CSF
Serum
	3
3

	Cheng (2014)[80] 
	25349172
	AUS
	46 (23/23)
	Serum
	17

	Zhang (2014)[81] 
	25378159
	USA
	16 (8/8)
	Temporal lobe cortex
	1

	Wang (2014)[82] 
	25742200
	CHN
	178 (97/81)
	Plasma
	1

	Santa-Maria (2015)[83] 
	25574843
	USA
	27 (7/20)
	Frontal cortex (BA9)
	1

	Zhu (2015)[84] 

	25667669
	CHN (S1)
CHN (S2)
	68 (26/42)
68 (26/42)
	CSF
Serum
	1
1

	Yang (2015)[85] 
	25815896
	CHN
	60 (30/30)
	CSF
	1

	Müller (2015)[86] 
	25895659
	NLD
	38 (18/20)
	CSF
	3

	Yang (2015)[87] 
	25955795
	CHN
	60 (30/30)
	Whole blood
	3

	Lei (2015)[88] 
	25973041
	CHN
	60 (31/29)
	Frontal cortex
	1

	Denk (2015)[89] 

	25992776
	DEU
	50 (22/28)
	CSF
	278

	Dong (2015)[90] 
	26078483
	CHN (S1)
CHN (S2)
CHN (S3)
	96 (48/48)
96 (48/48)
154 (79/75)
	Serum
Serum
Serum
	12
4
4

	Smith (2015)[91] 

	26362250
	CAN (S1)
USA (S2)
	23 (10/13)
22 (11/11)
	Hippocampus
Temporal lobe cortex
	1
1

	van Harten (2015)[92] 
	26402772
	NLD
	38 (19/19)
	CSF
	3

	Lugli (2015)[93] 

	26426747
	USA
	70 (35/35)
	Plasma
	20

	Ren (2015)[94] 

	26497032
	CHN (S1)
CHN (S2)
CHN (S3)
	8 (4/4)
8 (4/4)
86 (45/41)
	PBMC
PBMC
PBMC
	60
9
9

	Gui (2015)[95] 
	26497684
	CHN (S1)
CHN (S2)
CHN (S3)
	55 (28/27)
55 (28/27)
88 (53/35)
	CSF
CSF
CSF
	18
7
8

	Weinberg (2015)[96] 
	26594146
	USA (S1)
USA (S2)
	22 (10/12)
22 (10/12)
	Frontal cortex
Inferior temporal cortex
	82
6

	Zhu (2016)[97] 
	26792551
	NLD
	37 (13/24)
	Nucleus basalis of Meynert
	1

	Keller (2016)[98] 
	26806387
	DEU
	104 (49/55)
	Whole blood
	475

	Moon (2016)[99] 
	26842588
	KOR
	20 (11/9)
	Anterior nasal septum mucosa
	1

	Zhang (2016)[100] 
	26856603
	CHN
	14 (7/7)
	Hippocampus
	1

	Ragusa (2016)[101] 
	26973465
	ITA
	80 (40/40)
	Plasma
	3


	Jia (2016)[102] 
	27027823
	CHN
	146 (84/62)
	Serum
	3

	Müller (2016)[103] 
	27104900
	NLD, ITA, BEL
	97 (57/40)
	CSF
	4

	Sarkar (2016)[104] 
	27235866
	USA (S1)
USA (S2)
	19 (10/9)
19 (10/9)
	Temporal lobe cortex
Temporal lobe cortex
	2
3

	Guedes (2016)[105] 

	27239545
	PRT
	72 (36/36)
	Blood derived monocytes
	7

	Xing (2016)[106] 
	27277332
	CHN
	60 (30/30)
	Whole blood
	1

	Briley (2016)[107] 
	27298190
	USA
	10 (6/4)
	Hippocampus
	6

	Zhang (2016)[108] 
	27446280
	CHN
	50 (25/25)
	Whole blood
	1

	Yilmaz (2016)[109] 
	27501295
	TUR
	281 (172/109)
	Whole blood

	7

	Author (year)
	PMID
	Country
	Total (AD/HC)*
	Tissue
	#miRNA analysed

	Liu (2016)[110] 
	27520374
	CHN
	10 (5/5)
	Temporal lobe cortex
	1

	Li (2016)[111] 

	27545218
	CHN (S1)
CHN (S2)
	88 (48/40)
88 (48/40)
	CSF
Serum
	1
1

	Cosin-Tomas (2016)[112] 
	27631879
	ESP (S1)
ESP (S2)
	42 (21/21)
30 (15/15)
	Plasma
Plasma
	9
2

	Dangla-Valls (2016)[113] 
	27738874
	ESP
	68 (37/31)
	CSF
	8

	Pichler (2016)[114] 
	27816213
	DEU (S1)
NLD (S2)
	64 (39/25)
312 (225/87)
	Temporal lobe cortex
Prefrontal cortex
	101
2

	Zhao (2016)[115] 
	27929395
	USA
	18 (12/6)
	Temporal lobe cortex and hippocampus (CA1)
	4

	Lusardi (2017)[116] 
	27814298
	USA
	99 (50/49)
	CSF
	36

	Hara (2017)[117] 

	28137310
	JPN (S1)
JPN (S2)
JPN (S3)
	45 (27/18)
58 (36/22)
45 (27/18)
	Serum
Serum
Temporal lobe cortex
	3
3
1

	Nagaraj (2017)[118] 
	28179587
	POL (S1)
POL (S2)
	13 (7/6)
22 (13/9)
	Plasma
Plasma
	15
15

	Wu (2017)[119] 

	28626163
	CHN
	85 (45/40)
	Serum
	10

	Kumar (2017)[120] 
	28934394
	USA (S1)
USA (S2)
	29 (11/18)
11 (6/5)
	Serum
Frontal lobe cortex
	7
4

	Zeng (2017)[121] 

	28849039
	CHN
	60 (30/30)
	Serum
	1

	Riancho (2017)[122] 
	28269782
	ESP (S1)
ESP (S2)
	20 (10/10)
36 (18/18)
	CSF
CSF
	14
3

	Llorens (2017)[123] 
	28871468
	ESP
	44 (25/19)
	Entorhinal cortex
	4

	Ma (2017)[124] 
	28947385
	USA
	19 (9/10)
	Brain
	1

	Gong (2017)[125] 

	29207665
	CHN
	75 (40/35)
	Frontal cortex
	1

	Akhter (2017)[126] 
	29253717
	USA
	43 (21/22)
	Hippocampus
	4

	An (2017)[127] 

	29371969
	CHN, MNG
	70 (35/35)
	Brain
	1

	Annese (2018)[128] 
	29523845
	USA, UK
	12 (6/6)
	Hippocampus
	4

	Manzine (2018)[129] 

	29036829
	BRA
	38 (21/17)
	Whole blood
	19

	Kumar (2018)[130] 
	29527164
	USA (S1)
USA (S2)
	42 (27/15)
16 (6/10)
	Frontal cortex (BA10)
Lymphocytes
	1
1

	McKeever (2018)[131] 
	29603092
	USA, CAN (S1)
USA, CAN (S2)
	25 (13/12)
29 (17/12)
	CSF
CSF
	4
5

	Wang (2018)[132] 
	29635818
	CHN
	40 (20/20)
	Plasma

	13

	Jin (2018)[133] 
	29901156
	CHN
	48 (24/24)
	CSF
	1

	Hadar (2018)[134] 
	29855513
	ISR, ITA (S1)
UK (S2)
	35 (24/11)
34 (14/20)
	Lymphocytes
Olfactory bulb
	3
2

	Derkow (2018)[135] 
	30011310
	DEU
	21 (11/10)
	CSF
	5

	Dias (2018)[136] 
	29966198
	DEU
	20 (10/10)
	Plasma
	3

	Denk (2018)[137] 

	29746584
	DEU (S1)
DEU (S2)
	92 (48/44)
85 (47/38)
	CSF
Serum
	10
30

	Abbreviations AD = Alzheimer Disease, BA = Brodmann Area, CSF = Cerebrospinal fluid, GM = Gray Matter, HC = Healthy Control, PBMC = Peripheral blood mononuclear cell, S = Sample
*Max number of AD/HC in each study



Supplementary Table 2. Meta-analysis results by specimen type (here: brain), sorted by p-value (lowest to highest), including information on sample size per miRNA, dataset specific expression ("+" for up- and "-" for down regulation), and PMID, total sample size and p-value of included datasets. Classification of evidence is based on extensive heterogeneity assessments in Schulz et al (in press): “strong” evidence refers to meta-analyses with >80% of included studies showing the same direction of effect and “suggestive” otherwise.

Supplementary Table 3. A) Enrichment of AD GWAS associations in miRNA target gene sets for the 57 miRNAs that are significantly differentially expressed in the meta-analyses on brain, CSF and blood. Target gene lists are from the CLP-Seq data generated in human brain samples by Boudreau et al. (2014). Enrichment for target gene sets was computed with PASCAL (Lamparter et al. 2016) using GWAS P-values from stage 1 and 2 (where available) from the IGAP study (IGAP, 2013). Shading indicates miRNAs with target genes also showing genome-wide significant association with AD risk ("AD targets"). Bold font-type highlights nominally significant enrichment. B) Enrichment of AD GWAS associations in miRNA target gene sets for the 57 miRNAs that are significantly differentially expressed in the meta-analyses on brain, CSF and blood. Target gene lists are from miRTarBase (Chou et al. 2016). Enrichment for target gene sets was computed with PASCAL (Lamparter et al. 2016) using GWAS P-values from stage 1 and 2 (where available) from the IGAP study (IGAP, 2013). Shading indicates miRNAs with target genes also showing genome-wide significant association with AD risk ("AD targets"). Bold font-type highlights nominally significant enrichment. See separate spreadsheet for details.




Supplementary Table 4. Listing of mRNA targets derived from Ago2 HITS-CLIP sequencing performed in human brain samples in Boudreau et al, 2013 [ref. 6] for all miRNAs showing significant differential expression with “strong” evidence in brain [n = 7 {for two “strong” brain miRNAs no data available}] and CSF [n= 5]). For an updated list of mRNA targets of “strong” blood miRNAs we refer the reader to miRTarBase [7].



Supplementary Table 5. List of novel miRNAs identified here with study-wide significant differential expression that were not reported in the abstract of eligible studies or in recent qualitative reviews, and their potential biological relevance in the nervous system according to selected research articles.

	miRNA
	Overall expression
	Comment

	Blood

	hsa-miR-671-3p
	Up
	· overexpression of miR-671-3p inhibits apoptosis in neurons of mice through regulation of caspase 8, p38, Myc-associated factor X (MAX), and Ras protein-specific guanine nucleotide releasing factor 1 (RASGRF1) [138]

	hsa-let-7c-5p
	Down
	· upregulation of hsa-let-7c-5p expression leads to downregulation of MAP4K4 and activation of the JNK pathway in rhabdomyosarcoma cells. [139]
· inhibition of MAP4Ks in neurons blocks stress-induced retrograde JNK signalling which has been linked to protection from neurodegeneration. [140]

	hsa-miR-550a-3p
	Up
	· in peripheral white blood cells of patients with gout arthritis, hsa-miR-550a-3p target IL-1β, which is implicated in AD neuroinflammation. [141, 142]

	hsa-miR-340-3p
	Up
	· targets the MID1 3’-UTR leading to a reduction of MID1-targets mRNA such as APP and BACE1 [143]

	hsa-miR-363-3p

	Up
	· downregulation of miR-335 or miR-363 reduce neuronal crest cell differentiation [144]

	Brain

	hsa-miR-885-3p
	Down
	· miR-885 downregulates IGF1 receptor (IGF1R) in human melanoma cells. [145]. Reduced expression of IGF-1R in neurons leads to delayed Aβ accumulation in mice. [146]

	hsa-miR-7-1-3p
	Up
	· combined with the estrogen receptor agonist, miR-7-1 is associated with neuronal protection. [147]
· increased levels of miR-7-1 correlate with mouse cortical neuron development and differentiation. [148]

	hsa-miR-132-5p
	Down
	· downregulation of miR-132 is associated with reduced VE-cadherin expression and impaired brain vascular integrity. [149]
· miR-132 is implicated in neurite growth and arborisation. [150-152]
· miR-132 regulates synaptic structure and function. [153, 154]

	hsa-miR-340-5p
	Down
	· target genes involved in cellular component of synaptosome. [155]
· upregulation of miR-340 is associated with tumor-suppressive activity in glioblastoma cells. [156]

	hsa-miR-363-3p
	Up
	· downregulation of miRNA-363 affects cell survival by downregulating AKT, cyclin-D1, matrix metalloproteinase (MMP)-2, MMP-9 and Bcl-2 and upregulating caspase 3. [157]

	hsa-miR-487b-3p
	Down
	· regulates proliferation, apoptosis, migration and invasion of prostatic and colorectal tumor cells. [158, 159]
· upregulation of miR-487b in human umbilical vein endothelial cells stimulates cell proliferation, migration, invasion and tube formation. [160]

	has-miR-769-5p
	Down
	· stimulates melanoma cell proliferation. [161]
· upregulation of miR-769-3p inhibits cell proliferation and stimulates apoptosis. [162]

	hsa-miR-454-3p
	Up
	· upregulation of miR-454 represses PDK1 expression and inhibits cell proliferation. [163]
· in chondrosarcoma cells, downregulation of miR-454-3p upregulate STAT3 and ATG12 which are associated with tumor proliferation and apoptosis [164]. 
· JAK2/STAT3 axis is involved in the humanin-mediated neuroprotective activity. [165]
· ATG12 concentration are increased in rats deceased of AD. [166]

	hsa-miR-488-3p
	Up
	· miR 488 downregulates POMC and induces deregulation of the CRH signalling pathway. [167]
· POMC/MC4R circuit is implicated in synaptic dysfunction in AD. [168]





Supplementary Table 6. Complete knowledge base collated for this study, inluding the database of all study-level microRNA expression data and details of all meta-analysis results.
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Supplementary Figure 1. Venn diagram depicting overlap in differentially expressed miRNAs between the three specimen types analyzed (i.e. brain, blood and CSF). Numbers in brackets and bold font indicate miRNAs with study-wide significant differential expression (P-value <1.08x10-4), while normal font indicates nominally significant (P-value <0.05) findings.
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Supplementary Figure 2. MiRNA reported in the abstract of the included studies according to specimen type and statistical significance. Samples including abstract reported miRNA which reached statistical significance of P < 1.08 x 10-4 and frequency of abstract reported miRNA across datasets in brain (A), blood (B) and CSF (C). Samples including abstract reported miRNA which reached statistical significance of 1.08 x 10-4 < P < 0.05 and frequency of abstract reported miRNA in brain (D), blood (E) and CSF (F). Abbreviations: Ndataset = Number of datasets containing abstract reported miRNA, Nentries = Number of entries containing abstract reported miRNA, Nabstract_reported_mirna = Number of abstract reported miRNA.
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