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Table S1. PRISMA guidelines checklist. 

Section and 

Topic  

Item 

# 
Checklist item  

Location 

where 

item is 

reported  

TITLE   

Title  1 Identify the report as a systematic review. 1 

ABSTRACT   

Abstract  2 See the PRISMA 2020 for Abstracts checklist.  

INTRODUCTION   

Rationale  3 Describe the rationale for the review in the context of existing knowledge. 2-3 

Objectives  4 Provide an explicit statement of the objective(s) or question(s) the review addresses. 3 

METHODS   

Eligibility crite-

ria  

5 Specify the inclusion and exclusion criteria for the review and how studies were grouped for 

the syntheses. 

3-4 

Information 

sources  

6 Specify all databases, registers, websites, organisations, reference lists and other sources 

searched or consulted to identify studies. Specify the date when each source was last 

searched or consulted. 

3 

Search strat-

egy 

7 Present the full search strategies for all databases, registers, and websites, including any fil-

ters and limits used. 

3-4 

Selection pro-

cess 

8 Specify the methods used to decide whether a study met the inclusion criteria of the review, 

including how many reviewers screened each record and each report retrieved, whether they 

worked independently, and if applicable, details of automation tools used in the process. 

3-4 

Data collec-

tion process  

9 Specify the methods used to collect data from reports, including how many reviewers col-

lected data from each report, whether they worked independently, any processes for obtain-

ing or confirming data from study investigators, and if applicable, details of automation tools 

used in the process. 

3-4 

Data items  10a List and define all outcomes for which data were sought. Specify whether all results that were 

compatible with each outcome domain in each study were sought (e.g., for all measures, time 

points, analyses), and if not, the methods used to decide which results to collect. 

4 
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Section and 

Topic  

Item 

# 
Checklist item  

Location 

where 

item is 

reported  

10b List and define all other variables for which data were sought (e.g., participant and interven-

tion characteristics, funding sources). Describe any assumptions made about any missing or 

unclear information. 

4 

Study risk of 

bias assess-

ment 

11 Specify the methods used to assess risk of bias in the included studies, including details of 

the tool(s) used, how many reviewers assessed each study and whether they worked inde-

pendently, and if applicable, details of automation tools used in the process. 

4 

Effect 

measures  

12 Specify for each outcome the effect measure(s) (e.g., risk ratio, mean difference) used in the 

synthesis or presentation of results. 

4 

Synthesis 

methods 

13a Describe the processes used to decide which studies were eligible for each synthesis (e.g., 

tabulating the study intervention characteristics and comparing against the planned groups for 

each synthesis (item #5)). 

4 

13b Describe any methods required to prepare the data for presentation or synthesis, such as 

handling of missing summary statistics, or data conversions. 

4 

13c Describe any methods used to tabulate or visually display results of individual studies and 

syntheses. 

None 

13d Describe any methods used to synthesize results and provide a rationale for the choice(s). If 

meta-analysis was performed, describe the model(s), method(s) to identify the presence and 

extent of statistical heterogeneity, and software package(s) used. 

None 

13e Describe any methods used to explore possible causes of heterogeneity among study results 

(e.g., subgroup analysis, meta-regression). 

None 

13f Describe any sensitivity analyses conducted to assess robustness of the synthesized results. None 

Reporting 

bias assess-

ment 

14 Describe any methods used to assess risk of bias due to missing results in a synthesis (aris-

ing from reporting biases). 

4 

Certainty as-

sessment 

15 Describe any methods used to assess certainty (or confidence) in the body of evidence for an 

outcome. 

4 

RESULTS   

Study selec-

tion  

16a Describe the results of the search and selection process, from the number of records identi-

fied in the search to the number of studies included in the review, ideally using a flow dia-

gram. 

5 (Figure 

1) 

16b Cite studies that might appear to meet the inclusion criteria, but which were excluded, and ex-

plain why they were excluded. 

5 (Figure 

1) 

Study charac-

teristics  

17 Cite each included study and present its characteristics. 6-8 
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Section and 

Topic  

Item 

# 
Checklist item  

Location 

where 

item is 

reported  

Risk of bias in 

studies  

18 Present assessments of risk of bias for each included study. None 

Results of in-

dividual stud-

ies  

19 For all outcomes, present, for each study: (a) summary statistics for each group (where ap-

propriate) and (b) an effect estimates and its precision (e.g., confidence/credible interval), ide-

ally using structured tables or plots. 

6-11 (Ta-

bles 1-5) 

Results of 

syntheses 

20a For each synthesis, briefly summarise the characteristics and risk of bias among contributing 

studies. 

6-11 

20b Present results of all statistical syntheses conducted. If meta-analysis was done, present for 

each the summary estimate and its precision (e.g., confidence/credible interval) and 

measures of statistical heterogeneity. If comparing groups, describe the direction of the effect. 

None 

20c Present results of all investigations of possible causes of heterogeneity among study results. None 

20d Present results of all sensitivity analyses conducted to assess the robustness of the synthe-

sized results. 

None 

Reporting bi-

ases 

21 Present assessments of risk of bias due to missing results (arising from reporting biases) for 

each synthesis assessed. 

None 

Certainty of 

evidence  

22 Present assessments of certainty (or confidence) in the body of evidence for each outcome 

assessed. 

None 

DISCUSSION   

Discussion  23a Provide a general interpretation of the results in the context of other evidence. 12 

23b Discuss any limitations of the evidence included in the review. 16 

23c Discuss any limitations of the review processes used. 16 

23d Discuss implications of the results for practice, policy, and future research. 13-16 

OTHER INFORMATION  

Registration 

and protocol 

24a Provide registration information for the review, including register name and registration num-

ber, or state that the review was not registered. 

None 

24b Indicate where the review protocol can be accessed, or state that a protocol was not pre-

pared. 

None 

24c Describe and explain any amendments to information provided at registration or in the proto-

col. 

None 

Support 25 Describe sources of financial or non-financial support for the review, and the role of the fun-

ders or sponsors in the review. 

17 

Competing in-

terests 

26 Declare any competing interests of review authors. 17 



Cancers 2023, 15, 4686 4 of 7 
 

 

Section and 

Topic  

Item 

# 
Checklist item  

Location 

where 

item is 

reported  

Availability of 

data, code 

and other ma-

terials 

27 Report which of the following are publicly available and where they can be found template 

data collection forms; data extracted from included studies; data used for all analyses; ana-

lytic code; any other materials used in the review. 

None 

Section and 

Topic  

Item 

# 

Checklist item  Reported 

(Yes/No)  

TITLE   

Title  1 Identify the report as a systematic review. Yes 

BACKGROUND   

Objectives  2 Provide an explicit statement of the main objective(s) or question(s) the review ad-

dresses. 

Yes 

METHODS   

Eligibility criteria  3 Specify the inclusion and exclusion criteria for the review. Yes 

Information 

sources  

4 Specify the information sources (e.g. databases, registers) used to identify studies and 

the date when each was last searched. 

Yes 

Risk of bias 5 Specify the methods used to assess risk of bias in the included studies. Yes 

Synthesis of re-

sults  

6 Specify the methods used to present and synthesise results. Yes 

RESULTS   

Included studies  7 Give the total number of included studies and participants and summarise relevant char-

acteristics of studies. 

Yes 

Synthesis of re-

sults  

8 Present results for main outcomes, preferably indicating the number of included studies 

and participants for each. If meta-analysis was done, report the summary estimate and 

confidence/credible interval. If comparing groups, indicate the direction of the effect (i.e. 

which group is favoured). 

Yes 

DISCUSSION   

Limitations of evi-

dence 

9 Provide a brief summary of the limitations of the evidence included in the review (e.g. 

study risk of bias, inconsistency and imprecision). 

Yes 

Interpretation 10 Provide a general interpretation of the results and important implications. Yes 

OTHER   

Funding 11 Specify the primary source of funding for the review. No 

Registration 12 Provide the register name and registration number. No 
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From: Page MJ, McKenzie JE, Bossuyt PM, Boutron I, Hoffmann TC, Mulrow CD, et al. The PRISMA 
2020 statement: an updated guideline for reporting systematic reviews. BMJ 2021;372: n71. doi: 
10.1136/bmj. n71. For more information, visit: http://www.prisma-statement.org/. 

Table S2. CircRNAs as biomarkers for diagnosis in MB. 

Comparison Expression Studied circRNA; DE circRNA source Method Reference 

40 MB vs. 
11 controls 

 

 
downregulated 

139 circRNAs; 9 DE 
circCDR1as*, circSMARCA5, 

circLPAR1, circUBXN7, 
circFAM13B, circHIPK3, 

circMAN1A2, circEXOC6B, 
circCRPPA 

 

CSF RNA 
(miRNeasy Mini Kit, 

Qiagen) 
 

RNA-seq, qRT-PCR 
(KAPA, SYBR 

Green) 
 

[32] 

15 MB vs. 
15 controls 

upregulated circSKA3 
Tissue RNA 

(TRIzol reagent) 
 

qRT-PCR 
(SYBR Green) 

 
[24] 

35 MB vs. 
12 controls 

NA 

5429 circRNAs; Top 5 DE 
circBPTF, circLDLRAD3, 
circRNF220, circGOLIM4, 

circKHDRBS1 

Tissue RNA 
(TRIzol reagent) 

 

RNA-seq 
(Illumina NovaSeq 

6000) 
 

[33] 

37 MB vs. 
13 controls 

upregulated circSKA3 
Tissue RNA 

(TRIzol reagent) 
qRT-PCR 

(SYBR Green) 
[27] 

1 MB vs. 
3 controls 

 
downregulated 

23 circRNAs, 17 DE 
circASXL1*, circATXN10-1*, 

circBACH1*, circCDYL*, 
circFAM13B*, circFKBP8*, 
circGLIS-1/2*, circHIPK3*, 
circLPAR1*, circMARK4*, 

circOGDH*, circSMARCA5*, 
circZKSCAN1*, circFGFR1, circLRBA, 

circSFBMT2 

Tissue RNA 
(TRIzol reagent) 

RNA-seq 
(Illumina NovaSeq 

6000) 
[31] 

20 MB vs. 
20 controls 

upregulated circSKA3 
Tissue RNA 

(TriQuick reagent) 
qRT-PCR 

(SYBR premix) 
[26] 

4 MB vs. 
4 controls 

 
upregulated 

33 DE 
circDTL**, circSKA3**, circCASC15 

Tissue RNA 
(TRIzol reagent) 

RNA-seq, qRT-PCR 
(Illumina NovaSeq 
6000, SYBR premix) 

[25] 

 downregulated 

circCRTAM**, circMAP3K5**, 
circRIMS1-1/2**, circFLT3-1/2**, 
circUNC13C-1/2/3, circBRWD3, 

circCNTN6, circMCU, circDGKH, 
circSPHKAP, circGRM1, 

circGABRB2, circSYNE1, circICA1, 
circGRIK2-1/2, circATP8A2,  

circEPHX2, circWAC, circTENM1, 
circSNORD109A, circCAMKK2, 

circSVEP1, circCADPS2, circCAMK4-
1/2 

   

CSF: cerebrospinal fluid; DE: differentially expressed; upregulation: Significantly increased expres-
sion in MB vs. control group; downregulation: Significantly reduced expression in MB vs. control 
group; NA: not available Information; *: validated through qRT-PCR; **: validated through qRT-
PCR in a 21 MB vs. 4 control group. 
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Table S3. Role of lncRNAs studied in a single study in MB tumorigenesis. 

lncRNA Cell line 
Prolifera

tion 
Apopt

osis 

Colony 
formati

on 

Invasi
on 

Migrat
ion 

Cell 
cycle 
arrest 

miRNA 
target 

Method 

Qual
ity 

ratin
g 

Refere
nce 

HOTAIR 
DAOY, 

D283 and 
D341 

- + - - - NA 
miR-1 and 
miR-206 

lnc-
HOTAIR 
knockdo

wn 

Q1 [36] 

lnc-HLX-2-7 
D425, 

DAOY and 
MED211 

- + - NA NA NA NA 

lnc-HLX-
2-7 

knockdo
wn 

Q2 [22] 

lnc-FAM84B-
15 

(a.k.a lnc-
CCAT1) 

DAOY, 
D283, 

D425, D341 
and D458 

 

- NA - - - + NA 
lnc-

CCAT1 
depletion 

Q2 [38] 

LOXL1-AS1 
D283 and 

D341 
 

- + - NA - + NA 

lnc-
LOXL1-

AS1 
knockdo

wn 

Q2 [29] 

UCA1  
DAOY 

 
- NA NA NA - + NA 

lnc-UCA1 
knockdo

wn 
Q3 [42] 

MIR100HG 

 
BE (2)-C, 
D283 and 

 CHLA-01 
 

- NA NA NA NA NA 

miR-19a-
3p, miR-

19b-3p and 
miR-106a-

5p 

 linc-
NeD125 
knockdo

wn in Gr4 
MB 

Q3 [43] 

- NA NA - - NA NA 

linc-
NeD125 

overexpre
ssion in 
Gr3 MB 

  

lnc-FGF1-9 
SPRIGHTLY 

CHLA01  
 

- + - - - NA NA 

lnc-
SPRIGHT

LY 
knockdo

wn 

Q2 [39] 

ENSG0000025
8197 

(a.k.a Nkx2-
2as) 

DAOY and 
D341 

 
NA + - - NA NA 

miR-
103a/107 
and miR-

548m 

lnc-Nkx2-
2as 

overexpre
ssion 

Q2 [40] 

NEAT1 
DAOY and 

D341 
 

- +* -* NA NA NA miR-23a-3p  
lnc-

NEAT1 
silencing 

Q1 [37] 

HHIP-AS1 

DAOY, 
HD-MB03 
Med-1712-
FH55, and 

ICN-
MB1254 

 

- NA - NA NA NA miR-425-5p 
lnc-HHIP-

AS1 
Q1 [21] 
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RBM5-AS1 

 
 

 DAOY, 
D238 

 

NA +** NA NA NA NA NA 

lnc-
RBM5-

AS1 
 

knockdo
wn 

Q2 [41] 

NA -** NA NA NA NA NA 

lnc-
RBM5-

AS1 
overexpre

ssion 

  

* Effects observed in cisplastin resistant cells; ** Effects observed in both radioresistant and parental 
MB cells. 

 


