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RASSFIARE B zFHREN 536/ fhTE
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(HBE] S5588 Mokl RRSES, MEERJE 3T X CpGE 54 F Il 5 HEM1E
. CAUIE B/RRASHIZE XIS 1A ( Ras association domain family 1A, RASSFIA ) KE[H, F— ik
R HR 37 X Al 5 AE /N ifid8:  ( non-small cell lung cancer, NSCLC ) &4 & JR & IAI . FENSCLC
B LN RASSFIASE R 5 3 FARAE RN 00 i3 Ak . AT 5T R Fmeta 23 B (19 /5 R 1T RASSF1AZE K]
JAshFH L SNSCLCR A Z IR E R . Aok il ki ZMedline, EMBASE , CNKURUT Jr8dia ), &I 40
TE BTN S AR VTR e A5 2N T % 36 99 T RASSFIAJE R 1 5 F H $4k S5 NSCLCHI SEME RIS . DL HUAE
[t (‘odds ratio, OR ) F195% & {Z X [fi] ( confidence interval, CI ) "ML F8F5, 0 HTRASSFIAJL K R sh T H Ak 5
NSCLCINK R, &R HAT235 SCHRANAANTFY, RASSFIAFEIN A 8l B FEAb R AENSCLC £ 35 Il 41 2 e iR
ZH P43 31 24741.50% ( 95%CI: 349%-49% ) F15.58% ( 95%CI: 2%-9% ) , meta’3HT T e 2 2 v iy H Ak i 1
X HRZH ( OR=8.72, 95%Cl:4.88-15.58, P<0.05 ) 3 F4H 43 W7 Mg 28 23 A ity B AR < s T 1l 2. ( OR=10.99,
959%CI1:2.48-48.68 ) FIIE ¥ XTHAZHA! ( OR=8.74, 95%Cl: 4.39-17.41 ) . %&it NSCLCH F i 2H 41 RASSFIA KL
F‘ﬁ?ﬁi'%{%%%‘?:ﬁﬂ”?ﬂ, 21 2L RASSFIASE [R5 3 Y B AR  0 ifidi i & A B ELs2 i, RASSSF1AR JEfk

fie -5 s 14 R A AP AE AR DG PT A h ilieeri2 W R v LEA 25  «

[ &881A ] Wi ; RASSFIAJE[H; HIJEAL; Metasy i

Meta-analysis of the Association between RASSF1A Gene

Promoter Methylation and Non-small Cell Lung Cancer
Huijun WEI Nianzhen FANG, Lili GUO, Zhihao WU, Qinghua ZHOU

Tianjin Key Laboratory of Lung Cancer Metastasis and Tumor Microenvironment, Tianjin Lung Cancer Institute, Tianjin Medical
University General Hospital, 300052 Tianjin, China
Corresponding author: Zhihao WU, E-mail: zwu2ster@gmail;
Qinghua ZHOU, E-mail: zhoughl3S@163.com

[ Abstract] Background and objective The CpG island aberrant promoter methylation in the tumor suppressor
gene region plays an important role in the process of tumorigenesis. Relevant evidence shows that the promoter methylation of
RAS association domain family 1A (RASSFI1A) gene, a tumor suppressor gene, has a close relationship with non-small cell lung
cancer (NSCLC) development; therefore, RASSF1A may be a potential NSCLC biomarker. This paper discussed and summa-
rized the relationship between RASSFIA gene promoter methylation frequency and NSCLC through meta-analysis. Methods
By searching Medline, EMBASE, CNKI, and Wanfang database, we selected and collected the published articles regarding
RASSFIA gene promoter methylation and NSCLC risk according to the marked inclusion and exclusion criteria. Through
meta-analysis, combined odds ratio (OR) and 95% confidence interval (CI) data were used to analyze the RASSFIA gene
promoter methylation and NSCLC relationship. Results A total of 23 articles were utilized in this study. Results indicated
that the RASSFIA gene promoter methylation rate was 41.50% (95%CI: 34%-49%) in NSCLC tissue and was 5.58% (95%ClI:
29-9%) for the control group. Compared with normal lung tissue, RASSF1A methylation frequency in tumor tissue was sig-
nificantly higher than that of the control group (OR=8.72, 95%CI: 4.88-15.58, P<0.05). Subgroup analysis showed that the
RASSFIA gene promoter methylation rate of tumor tissue was higher than that of plasma group (OR=10.99, 95%CI: 2.48-48.68)
and normal control tissue group (OR=8.74, 95%CI: 4.39-17.41). Conclusion The rate of RASSF1A promoter gene methyla-
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tion in NSCLC patient tissue samples was higher than that of normal lung samples, whereas the rate of RASSFIA promoter

gene methylation in the tissue has more significant effect on lung cancer occurrence. This finding indicates that RASSFIA gene

promoter methylation could be used as an NSCLC biomarker and was involved in NSCLC carcinogenic effects.

[ Key words ] Lung neoplasms, RASSFI1A gene; Methylation; Meta-analysis
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TN AENiEiliE ( non-small cell lung cancer, NSCLC )
e iR R, 2 5 U R Y 80%, ik
20%NSCLCIHE A T ARIAST, FlA80% HBRHEZ AL SE MY ik
g7, AT104E 3, NSCLCHEISHEAF IR U4 15.8% ",
A R IEIRIT RN A ST E 25 A . I,
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AT — FRGVHET 001 A= W2 00 D G000 ) 7 it 114
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- DI S R ARSI 21 1 PRAE AL RS NSCLCHE N Y
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FHOCEHZ . MW . PRISFHEA TR, 53 e A S 98
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B 10 5 A AT AT RRAE A Iities S W bR A

AR, CA 2Rt s i 5L 5 NSCLC
KA R Z AT IRASRGT, AHJR A S i [A] HP J
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TR, ARHITSE A B IR RASAH G XS Z¢ T 1A ( Ras
association domain family 1A, RASSF1A ) MBI, AT A
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1.2.1 AbRHE OIS SC; QOWFFREATE ANSCLCH
H HARGE R, QKN RASSFIARE R 5 2l TR
FHH AR 7 R A W55 0 ( methylation specific PCR,
MSP ) , ZEZHFMSP ( Real Time-MSP, RT-MSP ) J g 1 MSP
( Quantitative -MSP, Q-MSP ) J5ik; WWFFr&s LR bsrsd
A (L) HXRA (IEFEHL. M. s3EUER#E
VEWRSE ) MHIEAL ;. QRENLIER .
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Xfmeta P BT i 24 e WIVE T, Begglt i1 & A1 Eggeri i ER
ST AT RER R F MY, SR pesrson AR Xt
X FERASSFIARE [H i 21 F 34k 5 S50 41 Fl % R 41 /) 5%
/% o

2 #R

2.1 SCHRTE D0 KRB ARG KR %, fme 0 K2R 31 AH OGSO
18655, KT 20014E-20184F, A4k o 40 A FIHEBR AR
e, TEPIEEARE 2 M SURAHFR1635 , & A123
ot SCHRE 5 B BRI A A meta I AT (FEIL) o JEAR B
TSR T RO SRR B BORE, 230, 185
FENV K X BEAY C13fGAErp [, 2fs7Emk [, 3%7E H

= 1 HANARIIT R ERIFE
Tab 1 Main characteristics of the included studies

A, BITHEERE, USTEMEE, VR, 1
Fared 1. WFTARSRAL THFE T R AR Y, LU
FAL, MR B, R IEARAS S IATT R (K1) .
2.2 YYABFFERISCRTTE DAY AR LSRR A T A 5T
RAEHTE ( strengthening the reporting of observational studies
in epidemiolog STROBE ) -5 f4i]-Xf REAIF ST AT 1 S AL DE
fr, B, BRGSOk (R2)
2.3 A[RIHLHEAb 2

2.3.1 BV HA AR meta i M T A MBS h & 521t
NSCLC /& # fii i 2H 2L RASSF1A KL [H J7 5y + F B A 1y
K2 741.50% (95%CI: 34%-49% ) , X N8 2H i 34 1F
WAL RASSFIAJS 87 1 B AL %0 5.58% ((95%ClL:
2%-9% ) . PIZLMILL, RASSFIAZEDR ST H IR 5

Author Tumor Cotrol Control type Stage

tissue tissue Method Region Time

(M+/M-) (M+/M-) (1/11/11/1V/other)

Hubers®! 31/73 3/86 Sputum 14/9/24/25/1 MSP Netherland 2015
Zhai® 22/42 0/40 Plasm 4/2/14/22/- MSP China 2014
Lit7! 48/56 0/56 Plasm 15/7/20/14/- MSP China 2014
Tan® 55/200 34/200 Plasm - g-MSP China 2013
Li®I 45/56 0/52 Plasm 15/7/20/14/- MSP China 2012
Leel™ 92/206 1/40 Tissue 130/76/- MSP Korea 2012
Song™! 31/78 6/78 Tissue 25/33/19/1/- MSP China 201
Zhang!"? 58/150 0/20 Tissue 49/32/48/21/- MSP China 2010
Helmbold™! 1718 0/18 Tissue - MSP Germany 2009
Lint™ 53/124 2/26 Tissue = MSP China 2009
Liu0sl 40/60 7/60 Tissue - MSP China 2008
Brock!® 25/50 37/104 Tissue = MSP USA 2008
Yul'”! 23/75 0/50 Plasm 9/18/28/20/- MSP China 2008
Yanagawa!'® 43/101 3/101 Tissue 68/7/26/-/- MSP Japan 2007
Wang™ 23/75 0/15 Plasm - MSP China 2007
Hsu HS20 30/63 3/36 Tissue/Plasm 41211 MSP China 2007
Chent2! 44/14 4/57 Tissue 50/64/- MSP China 2006
Ito2? 44/138 0/138 Tissue - MSP Japan 2005
Fujiwara'? 11/91 8/100 Plasm 53/7/22/9/- MSP Japan 2005
Safarl24 19/105 2/32 Tissue 38/8/32/22/- MSP USA 2005
Choi? 47/116 0/116 Tissue 68/23/25/-/- MSP Korea 2005
Wang2¢! 46/119 4/119 Tissue = MSP China 2004
Burbee®”! 32/107 0/104 Tissue 60/21/25/-/- MSP Sweden 2001

MSP: methylation specific PCR; Q-MSP: Quantitative MSP.
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2 MANTRREI23F XA R 24 (STROBEFHR)
Tab 2 STROBE Statement-checklist criteria of 23 reports included in this study

Items Recommendation Number of
stydy
1.1 Indicate the study’ s design with a commonly used term in the title or the abstract 23 (100%)
Title and abstract L : )
1.2 Provide in the abstract an informative and balanced summary of what was done and what was found 23 (100%)
Introduction
Background/Rationale 2 Explain the scientific background and rationale for the investigation being reported 23 (100%)
Objectives 3 State specific objectives, including any prespecified hypotheses 23 (100%)
Methods
Stydy desin 4 Present key elemens of study design early in the paper 23 (100%)
. 5 Describe the setting,locations,and relevant dates, including periods of recruitment, exposure, follow-up,
Setting 23 (100%)

Participants

Variables

Datasources/
Measurement
Bias

Study size

Quantitative variables

Statistical methods

Results

Participants

Descriptive data

Outcome data

Other analyses
Discusion

Key results

Limitations

Interpretation

Generalisability

Other information

Funding

and data collection
6.1 Give the eligibility criteria,and the sources and methods of ascertainment,and control selection.Give the
rationale for the choice of cases and controls
6.2 For matched studies,give matching criteria and the number of controls per case
7 Clearly define all outcomes, exposures, predictors, potential confounders, and effect modifiers. Give
diagnostic criteria, if applicable
8 For each variable of interest, give sources of data and details of methods of assessment (measurement).
Describe comparability of assessment methods if there is more than one group
9 Describe any efforts to address potential sources of bias
10 Explain how the study size was arrived at
11 Explain how quantitative variables were handled in the analyses. If applicable,describe which groupings
were chosen and why
12.1 Describe all statistical methods, including those used to control for confounding
12.2 Describe any methods used to examine subgroups and interactions
12.3 Explain how missing data were addressed
12.4 If applicable, explain how matching of cases and controls was addressed

12.5 Describe any sensitivity analyses

13.1 Report numbers of individuals at each stage of study—eg numbers potentially eligible, examined for
eligibility, confirmed eligible, included in the study,completing follow-up, and analysed
13.2 Give reasons for non-participation at each stage
13.3 Consider use of a flow diagram
14.1 Give characteristics of study participants (eg demographic, clinical, social) and information on exposures
and potential confounders
14.2 Indicate number of participants with missing data for each variable of interest
15 Report numbers in each exposure category, or summary measures of exposure
16.1 Give unadjusted estimates and, if applicable, confounder-adjusted estimates and their precision (eg, 95%
confidence interval). Make clear which confounders were adjusted for and why they were included
16.2 Report category boundaries when continuous variables were categorized
16.3 If relevant, consider translating estimates of relative risk into absolute risk for a meaningful time period
17 Report other analyses done—eg analyses of subgroups and interactions, and sensitivity analyses

18 Summarise key results with reference to study objectives
19 Discuss limitations of the study, taking into account sources of potential bias or imprecision. Discuss both
direction and magnitude of any potential bias
20 Give a cautious overall interpretation of results considering objectives, limitations, multiplicity of analyses,
results from similar studies, and other relevant evidence

21 Discuss the generalisability (external validity) of the study results

22 Give the source of funding and the role of the funders for the present study and, if applicable, for the
original study on which the present article is based

18 (78.3%)
12 (52.2%)

11 (47.8%)

10 (43.5%)

3(13%)
0(0)

5(21.7%)

20 (87%)
12 (52.2%)
8(34.8%)
7 (30.4%)
7 (30.4%)

20 (87%)

4(17.4%)
0(0)

18 (78.3%)

5(21.7%)
15 (65.2%)

14 (60.9%)

17(73.9%)
3 (13%)
5(21.7%)

23 (100%)

14 (60.9%)

21(91.3%)

19 (82.6%)

15(65.2%)
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PR (P<0.0s) (ER2A) .

2.3.2 A 3 A X 9N A1) i R s 481 A T 2 20k D5 Y TE
Mo, TE7H) M HEAE A h RASSFIAKE A Ji3 2+ H B4k
PR R A A2 T A I A g ZH 40 ( OR=10.99, 95%Cl:
2.48-48.68 ) ; TE 1447 1E & 2l U A< 1 RASSFIASE A 5
Sl B AR A TR L ) i J 2140 ( OR=8.74, 95%Cl:
439-1741) (E2B) .

2.4 5 PRI LUl T 4121 RASSF1ASE A Ji 2h - F Ok
R F ORI N B, AT T2 S A5G . il
SRS 5 E LA A P=82.3%, P<0.01, ff{ESii2¢
StE (E3) , R BEN LSO B 3 55347

2.5 TPUBIE AT XE AN AT I SCHRUEA TR 0, B
— SR A R SOk S TS ORME, &5 /R % — A
BB SCHR G ORME K T1, P<0.0S, BEHIBFGRSS
BORRAE , XA AL P ) SCERAN IR

2.6 K FEMmE AL TeF BV & R R (P<0.05)
B 8WHGTTEAE T 95%CIAN, Ui BHIZ A 5% A7 7F B I i 4 3%
Tf (E4) .

3 g
DNAR AL i LR U L R g i ik ie 2 —, &

W AEETER A b, DF5E R I DNA SLAL AR 5 i
@A H . DNAMR | R v S 3 A 5o AR ]

B 1 ki iR E
Fig 1 Flowchart of the literature search procedure

YNNG G N i B YIS B S PN & € IS PR A e S
DRICER A o 9 3 R )+ X3 B JAb 5 2 SR IR R
TEE LN Z —, FTRERBOER L SRUTER, F2m 74
ML AR . JATAE, SR R R R R R A IR R .
RASHH X Ik % 1A ( RASSFIA) %mDammann%[zg]E
20004E & AT IR, 7 T YL iA3p21.31X, AT DL
ik Z AR A I e B, R B X A AT
FHEOEHRTE . 7EIE R 2P RASFFIASL N S )+ X 5,
R KAEWEA, HFERATEMBEAL, Wi .
FLBRIEE R H ATRASSFIABEN Ji 86 X H ALK OF- B2
G Z R IR 2 B ) — DR E YRR, St e
A SCHR & BIRSSF1A S 2l 1 H B Ab R AR il 6 8 35 v Ry
12.1%-94.4%"> | 7EXF HRZH A FR A H R 0-35.5% ", Hidie
TR SRR, T A AT BE S T AR P T e AR A R
AN CORRAE Y 22 5 BT RE LY, DRLIGAS A SR A A% A SR
RASSFIAKE N JA 81 H HeAb S NSCLC O R Y, R
meta 73BT (775 RGEMVEREGEAE , o Im RIS AL B A HE Y
A

ARSI A 235 775 2K 1Y SCHR, metas3 M )5
KB X R A L, e 4 2 rp ) B 3R Ak % R ) I
4 ( OR=8.72, 95%CI:4.88-15.58, P<0.05) , iJiHJRASSFIA
Ja Bl ¥ e H R AR 55 R %) & A T R AR AE IR AR OGP, B
RASSF1AJE R 5 2+ AL AB0S , NSCLCHY B4 n]
FE A B = o P 2H 43 BT I s s 4 2 b ) PR AR A AR
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P<0.05

Methylation rate (%)
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o

Cancer Control

B 2 FRARPELELE, A EERSEREFAPRASSFIAZRRENFRELEMIILL ; B B ARSI E MRASSFTARE R 30 FRE L EAIZRMWE.
Fig 2 Comparison of methylation rate in different tissues. A: Comprison of RASSFTA gene promoter methylation between lung cancer samples
and normal samples. B: Forest plot of RASSF1A gene promoter methylation in subgroup of lung cancer samples.
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Fig 3 Heterogeneity analyse
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Funnel plot with pseudo 95% confidence limits
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