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Background: The SLIT2 gene encodes a membrane-associated
glycoprotein, which mediates the repulsive axons migration during neural
development. It is frequently altered in lung, breast, and colorectal tumors.
However, the comprehensive clinical correlation and molecular study in
genes involved in the SLIT2/ROBO1/SRGAP1 pathway have never been

examined.

Purpose and study design: To investigate the etiological
association of the SLIT2, ROBO1, and SRGAP1 alterations in lung cancer
and their clinical significance, we detected the alteration of protein and
mRNA expressions of SLIT2, ROBO1, and SRGAP1, as well as promoter
hypermethylation of SLIT2, ROBO1, and SRGAP1 in 92 primary lung
tumors by immunohistochemistry assay, reverse-transcriptase polymerase
chain reaction assay, and methylation-specific PCR assay, respectively.
In addition, the role of SLIT2 in cancer metastasis was examined in the

lung cell model.

Results: (1) The frequencies of low protein expression in lung
tumors of SLIT2 and ROBO1 were 41.3% (38/92) and 20.1% (19/92),
respectively. Low mRNA expression for SLIT2, ROBO1, and SRGAP1

was found in 45% (41/92), 11% (10/92), and 34% (31/92) of lung tumors,



respectively. The promoter hypermethylation of SLIT2, ROBO1 and
SRGAP1 was 63% (58/92), 37% (34/92) and 40% (37/92), respectively;
(2) High concordances were observed between low protein/mRNA
expression and promoter hypermethylation for the SLIT2, ROBO1, and
SRGAP1 genes (P < 0.05); and (3) The low mRNA/protein expression of
SLIT2 was significantly associated with advance-staged patients (mRNA,
P = 0.05; protein, P = 0.003) and distant metastasis (mMRNA, P = 0.023;
protein, P = 0.013); (4) We found that SLIT2 mRNA/protein
re-expression and de-methylation along with a decrease in metastasis
potential after demethylation reagent 5’-aza -2’-deoxycytidine treatment
in lung cancer cell lines (P<0.001). In addition, SLIT2 mRNA/protein
loss of expression along with an increase in metastasis potential and a
decrease in adhesion potential after knock down SLIT2 gene in lung

cancer cell lines were observed (P<0.001).

Conclusion: The frequency of alteration in any one protein among
the three genes in the SLIT2 pathway was 63% (58/92). Among the three
SLIT2 pathway genes, alterations of SLITZ2 and SRGAP1 contribute
predominantly to lung tumorigenesis. Our data reveal the importance of

SLIT?2 alteration especially in cancer metastasis.
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7% 3 0 4 B 5 FER/CIP4-homology (FCH) domain ~ SH3 domain f=
RhoGAP domain (22) - SH3 domain ¥ 14 %’%’ d 22 ROBOI ¢ conserved
cytoplasmic domain i€ * {3 4%t ]t #F SLIT2 = ROBO1 &t 5L f J5
12 RhoGAP domain 4 2% CDC42 &= Mg m B 8 mre B4 (21, 22, 37)

(Fig. 2C) «

7. SLIT2 ~ ROBO1 - SRGAPL # F1 & # #2588 Rt 75 & ¢h

0 e 1R
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1.SLIT2 A F1 & ¥ 7358 R a2 = chjp 237 %

HUBE2 D AFL SR pAGE R SLIT2 & 515 ¥k 2k F 4
it 38) 3 FIPFE RO L T ie- BAF I i P
b1 IS M E® SLIT2 AP 34 B8 H 2 0 ¥ L1/
B Ay B A AR o @m 318 SLIT2 A7 4 2 FHT R F 5 5 AT
PR Aok ER T AT o RER RSB 4 (Tablel) o

1999 & % WAL EF 7 A * a7 SLIT2 A Flhilc ik £ 5
(Microsatellite marker) 2 i 7] 16 = mesothelioma j5 * £ 44 = 5" & J5
A SLIT2 & 7144 4 25 » IR SLIT2 2 4 LOH#E F 2 5 63%2 57%
(14, 39) ; 2003 # & B 3 % §1* Methylation-specific PCR = j# L&
32 % B 4 & 63 i gliomas s 4 # SLIT2 Z Flgad+ 7 fi e
oo I SLIT2 2 4 7 JiVHE 5 & 5 72%% 59% (27, 40) 5 2004 #
FRY - BFAT BB 52 o FIR 25%F ;ﬁ)%)]% A~ 38%¢:
Wilms’ tumour 75 £ 29%¢ neuroblastoma T A (41) H SLIT2 £ 7]
FAE S R ART AT 2006 £ F FAF RS PR L S LRIT
10%: SLIT2 A F1R B i24x 4 (LOH) & 64%: SLIT2 A Flecd + 3
Bk (42)c BVRA YL G i E BRI RS A P 0 43% gk 4 2 SLIT2
AFFEL e FRT AN B8) RS ER LY 0 R 58%E 4
2. SLIT2 Jh 518 4 fade + 3 A7 2R i4 (43) - a7 3 & % &1 SLIT2

13



BRVREAS b RRE T AR H T AR R 57 R P B

G2 AG- Ko AATIE TR SEES AR AT P

L o
(=

RRIPMAEL R O SLIT2 AR R 6 6w ] - L& F
% U h R et A Rl R Fh S hT AR AR
REERSLIT2 AR 6% 5 A Rm? chd & ¥ 20 & £ AR o
R BB Y oI 27 i FH 57-aza-2’-deoxycytidine kB F T A
VAT B OSLIT2 A7 2 & ¥ 2R Fank (27, 38,

40-42) » 0P T H 8 fLF A SLIT2 AF &% B~ 6 097§ & %

Rl

BT 0 SLIT2 f % B fm#e % s 4 ¥ 4 IR 60%#51 LOH 3 % > fuzt

fw e W op A ¢ PRI 25%¢ LOH 3 % (14) 5 SLIT2 & M) i
e bk }%)ﬁa Ad IR 36% L ds + B ALY A ) fme 5*«‘)%:}?3 A ¢
P B3 IR 53% e ds F 7 i ) (38) o 2005 & 1 B Y 7L 4
16 5% B 4 Fo 2R T 100% SLIT2 A Fleed+ 4 3 &7 A1
(44) o - 2% BT SLIT2 A FIH B ehE B A - 1 & ch o ]
e R 2 e MR E 2 F ARk ¥ OH AR R A 4 2 d

FRET AT G EENLEN
2.ROBO1 A FIB ¥ 8 %)~ tjp M 124 &

14



ROBO1 #_SLIT2 =3t fmPe 5} el BEda % B > 4ei= B F R A&
Sl 5 T ¢ 22 SLIT2 - R F 0 F b & opLE RE B4t
v VAFRATRTE 3pl2 R AHRET 0 TG B

AR F a4 % o F)P 4% ROBOL #7142 o B (% er e
T 0 #30 SLIT2 A7 k% o £8 78| » ROBOL A 71 & B F it
AT L LA KRR FEY A K £ 8 ROBOL A Flecd+ 7 A
CEFAL 8P B ik? kehfcE 0 Tt ROBOL 4 T2 4 8525 & Bl %
R E S

1999 # & « {144 7& 27 =9 L% & % © 4 7 ROBO1 LOH #7
Zif 30% (45) 5 2000 £ ¥ - @& FIFE T B A 13 v sFLF A b
A &% ¢ 4 3 ROBOL LOH 47 5 i 62% (46) 5 2002 # .23 = p 4 ¢
ek &% ¢ 4 S ROBOL LOH #7 5 i 13% (47); I & f5f 57 Bk Jw e
A E w139 o REESE Bk e A * » ROBO1 % # LOH #f
F % 56% (48) 0t 51 f-Fr A R R 0k e rym 4 ¢ ROBOL # 2
LOH #7 & % 38% (49)52002 # # B4 & R4 4 44 T %K% 7l
# ROBO1 # Flgad+ 7 A it 428 » 3 IR 18% ROBOL 3k 13 4 fad»
SERTAL (B4 b FEBATT B 12006 £ £ FAE RAT

K & F 8 RIT] 7% ROBO1-LOH 47 & £ 46%:7 ROBOL A Fl¥c

15



SRR A (42) afREE S 5% KSR 4 ¢ 0 ROBOLLOH

47 5 £ 35% (50) 0 @ L@ RSB L ¢ 0 19%5 4 2 ROBOL feds +
B AT AN (34)0 bt %% AT ROBOL A F13 A %18 # et 4 21k

‘?‘

BRY AL § REE AL B2 (Table 2) -
Ra oo £ A F e > 2006 £ 4L RS 71 * real-time PCR
Rl 50 -+ B ¢ ROBOL mRNA £ 25 » 5 3R 80%7p ¢ #
ROBO1mRNA 3 & # e % (51): b & p A E I/ LA e
QF‘« B L 2L FIR 85%%“*—%«7}% A # ROBO1 3¢ 7 # A& % R

(52) -

WRIPMA L B % Y ROBOL AF e g™ 6w g - &
SLIT2 A F4ak » 2 & & B FE G300 nB il 207 o L F e
FenT ANAER o PR B fLE R4S ROBOL A F &t B = 5 o
T RAoT 1998 & 3 RPE R WG] mie R 2]t e W R
i 4 ¢ 4 3 ROBOL LOH #7 5 i& 100% (9/9) £ 36% (15) 5 2002 # %
B 26 (2]t s A P 03 LT] 4% + H ROBOL A F1% 4
Babed B R T AT (34)c i B B A G PRI R m 4 LOH £ fade

F B RT AR

3. SRGAPL A FI& ¥ F3 8 jpp 35 = edp B {24R %

16



P T &% SRGAPL 7k 122 gk Wb Bif i mfE 31 = ;F#Je ;
2005 & % B A5 7 Al * AT SRGAPL A %) ehji fiF & ¥
(Microsatellite marker) 2 # ] 58 i adenoid cystic carcinoma s *
SRGAP1 A Fl4: £ 152 » 3 . SRGAPL % 2 LOH #f ¥ 5 43% (53) ;
e B 42 G B2 0%z R 4 P IR SRGAPL 4 2 LOH #7 & Z
14% (54) - %77 SRGAPL & {8 it - # R e Tk 2 A F1 9 E & 4747

7 (Table 3) -

17



A3 A & 473 SLIT2 signaling pathway = g : SLIT2 ~ ROBO1 -

SRGAP1 H# % R %27 1%y %3] e W a5 3 2 4] o

1. 3t o #e w7 f%[}% A # SLIT2~ROBOL1 4= SRGAPL 2. #-v % I
BHA S ~mRNA 2B §F Sfcd+ 7 Al d) > T4 %
Bz B g b o

2. #£3t SLIT2 ~ ROBO1 ~ SRGAP1 A F|%E [F9 & # R - mRNA
IR frde T LT EA] B R A TR R TR [Hoth el
EW AT R - BEASE - BELY (BES ) 355 2 F 9
e

3. #rmrgdke 37 Hit#EH 5°-Aza-2’-dC (5°-Aza-2’-deoxycytidine)
JedZ 0 1A F SLIT2 eh3-d B ~ mRNA £ R L &2 7 it o g
A5 TRERFHE e A i B a4 R R

4. 12 RNAI 1% knock down # 7 &% $k2_ SLIT2 £ %> 1247 5 SLIT2
g-v B2 mRNA 2 R LS XA T wie | BB da 4 o
B

biw FAY > #7aE > SLIT2 ~ ROBOL ~ SRGAPL # Fl/3-v % &

S SR R RSB X1 fRE (05 WRA S HRPT L -

18



2 LY ~ LN
L. * 8%

92 BRI > 5 K2 w2 % % (non small cell lung
cancer > NSCLC) » k p o v XA IGvpeb L2 y530 30 > 56 i3 %% ’;’]U?%'
(adenocarcinoma, AD) s 4 > 22 B &gk b A @ g (squamous
carcinoma, SQ) & * > LIRA A5 AD~SQ R & A&« mre ¥ (Large
cell carcinoma, LC) o #* Jgfasg 1 % 8 Gl 952 F 2 E%« (WHO)
& 5g 3 % 2 TNM system (T=Primary Tumor ; N=Regional Lymph
Node ; M=Distant Metastasis) #7/4 % o )ﬁa/ﬁ?#i voe Hoop 4ot gk

AL LA ARBRIE R IE 'ra"—"F’f g 7P IIEIEE NES FAL o

NS

2. B e R

W w2tk CL1-0 ~ CL1-5 3 % A 37°C~ 5% CO 2 % ¢ 1
% & DMEM p ¢ 7 10% fetal bovine serum (GIBCO BRL, Life

Technology, USA) %2 1% 42 % (penicillin-streptomycin, GIBCO) -

= .SLIT2 &2 ROBO1 3-v # R4 5

19



1 & 2% R ¢ & 47 (Immunohistochemistry assay, IHC)

02 s A A UAR S HURE > ¢ A 7 M Spm 5 e o
#o0 5 xylene MH E FHE AR K (s 0 - Bdndl (F- ¥ ER K BREFR
% M L Table 4)# 35 £ » £ # * Biotinylated = % i
(DAKO LSAB kit K0675, DAKO, Carpinteria, CA, USA)fr— & +uff &
& » B ¥ u streptavidin-horseradish peroxidase > st i ¥ ™ & fx % ¢ &
3-amino-9-ethylcarbazole containing hydrogen peroxide -~ DAB %
Substrate-Chromogen % 7 & i & ¢ » @ % ¢ £ 5 2xx amik > &
7 # £ % hematoxylin (DAKO)% ¢ » @ # # & ¢ > 12 mounting

solution (ZYMED, San Francisco, CA, USA) & {735 o

Rd P2 MR

F¢ GRS (a) ARES e TG ki F
HRRFl2 & F e > Wb B3 24hd & & (internal control) & A
H s 24 R (negative expression) 5 (b) Ao @ o fmie T
#ad s RS B4 IR (positive expression) o Sd oAt S IR AL
FEHEAAFBIGRE L EEE R RG]
WARE G

SLIT2 : ,1\ R L ER ]"ln\/'u]v}g\ﬂ ’ I-QZLE? ‘Fp "E?ﬁ’bh’ w e P

20



BRI F A BRSSO BRSSP 5 R

FhSRBPIE I KT EE D Y <A0%R w5

W drdhd Ko RIEF S SLIT2 MAE A p 4 %4 5w A

5% B3 ap ¥ EEGR Je ,?%‘2*7' F>40% M e g ik d F O o B
Ferri¥idpt o

ROBOI @ 4% %t » 1 B4 ¢ R bimie T ime o 24 %A

e300 RGE o B <40% e s Y Aok d

R E'JETT?:% ROBO1 f"&ii%iéfffﬁ A A d R R

W0 RS sk B >40% R in e § Ak d F R RIS B F

L

=.SLIT2 ~ROBO1 » SRGAP1 £ F] mRNA £ 7

1. mRNA % B~

02 My gk Ak AL AL G S L AT R F 2
o iR F A4k mRNA enF PR Bl ) 2§ B0 b
B e ks 2 18 41 TRIZOL % % (GIBCO)~chloroform £ isopropanol
(T B PR R e B 1Y T RNA D 3% 2-80°C ok da ¢ i
FE* s RNAGER 2 BRI S SR E Ay 2 Aggonso 5P 1B

(1.8~2.0) & 4

o
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2. F g &-R 234 F B (Reverse-Transcriptase

Polymerase Chain Reaction, RT-PCR)

d o 4 2 1 K v g R SR B AT E B 0 2 mRNA S F AR
% & & (Reverse transcriptase reaction, RT){s % = ¢cDNA » H iF47 5 :
W F ERAE S 20 ulv £ 35 50 unit 2 SuperSCRIPT™ & i 457 %
(GIBCO) ~ 4 ul 15 £ % 7% % ~ 2.5 ug 2 RNA ~ 0.2 ug = oligo dT
51+ 4 0.1mM 2. ANTP - }* & Ji 473t 70°C v 10 ~ 4815 > B 3t 42°C
F R 50 &4 0 £ 12 70°C 4e# 10 #2480 B {84~ 80 ul 2 35 -k
(ddH,0)» %75 3+-20°C 7k 44 % * -SLIT2 ‘ROBO1 SRGAP1 i ¥] mRNA
# A2 R T2 ¢cDNA £ {7 PCR » T iz 2 GAPDH 2 #]2. mRNA %
BLAZ R A % internal control » H &% (TR A F L LB E > X
PFEA B AT EOAF R RAPF E L B I v pl 2 AT HE
cDNA # 3L & > %%L”‘ i p SLIT2 ROBO1 * SRGAP1 £ ] mRNA # 35
25 PCR A4 %484 5 25ul>» # 7 & 7 1 ulcDNA ~ 2.5ul 10xPCR
% fbre (Takara)~2 ul 0.2mM dNTP~1 ul 10 pmol PCR 313 ~0.2 ul Taq
(Takara) £7 18.3 ul ddH,O 'PCR 3!+ %k 3+ (Table5) ok Bk & 4o .
SLIT2-cDNA : 95°C 5 » 45 #-BF'% DNA B > &7 K™ 31]*5,% 35
%% © Denature £ & 95°C 30 ) » 51 5 % £ 8 & (Tm &) 63°C 30
#7 > Extension ;§ & 72°C 30 ) » #.{5 72°C 10 ~ 455 4 F J& ©

22



ROBO1-cDNA:95°C5 » 4 # 537 B 78 Tk 195°C 30 #5~Tm & 65°C
30 45 0 72°C 30 45 0 Bets 72°C 10 A 455 & F i o
SRGAP1-cDNA:95°C 5 » 45> & 5 37 R 195°C 30 #)~Tm & 55°C
3045 > 72°C 30 ) > Bis T2°C 10 » 8% K F Ji ©
GAPDH-cDNA : 95°C 5 ~ 45 » # & 31 B Tk 95°C 30 #) ~ Tm &
60°C 30 ) ~ 72°C 30 #) » % (s 72°C 10 ~ 482 K F J& ©

Flsa 42 PCR A4 1 2%EEWie T4 1 ethidium
bromide % ¢ 10 4 45 > B s 12 % ¢ KA B PR AP &~ 7 ik T cDNA 3

Z_ Integrated Density Value (IDV &) o

3. H|F

=+ B2 ¥ wre o g w g SLIT2 » ROBO1 » SRGAP1
cDNA 33 B (IDV &) 12 GAPDH cDNA 33 & (IDV &) R & > £ #
R mE B F e ARt 0 EAR 218 o Wb /I ¥ e 2 i)
055 P2 mRNA 25 MA £ 5 Wikmre /i § w2 @<

325 P2 % mRNA 2 L5 B R £ i (55) -

2. SLIT2 »ROBO1 » SRGAPL z Flgxd+ B & 7 A1 & 47

1. DNA %3~

23



>

02 BRIt A2 BHHE BITE FER o AREF Y A H

23

R ks {80 4e ~ lysis 3 7% (10mM Tris-HCI pH8.0, ImM EDTA,
0.1M NaCl, 0.4%SDS and 0.4mg/ml proteinase K) » -kiz 56°C » 2-3 -]
p¥ {4 » 12 phenol-chloroform %2~} + #i% o £ 4 » RNase (40pg/ml) -
56°C » 45 %~ 45 ; proteinase K (0.2 mg/ml) % SDS (0.1%) » 56°C » 45
#4818 > 1% phenol-chloroform 12 % JFp i ik e g it 1) DNA 73

o B h-20°C kY B R o

2. Methylation-specific PCR assay, MSP

#-DNA * sodium bisulfite z 32 18 -] BF2_ 13 » % #* DNA 2. CpG
islands ;2§ ® Z i » P cytosines i{ ¢ # % 5 uracil> ¥ 2 > %t DNA
2. CpG islands 3 ¥ A it ¢35 0 B cytosines i # € # % 5 uracil ; 7]
#t o %5 iE sodium bisulfite E g2 en® it 22 A ¥ H b2 DNA B 7| & 7
e JI XA 25+ ke ARV 2 25 7 itz DNA»
B3 gk HEF AR T A nlA) c PCR A4 Hfh 5 25 ul» #
¥ ¢ 7 3 ul DNA » 2.5 ul Gold 10xPCR *¥ =% > 2.5 ul 2.5mM &1
MgCl,> 2 ul 2.5 mM dNTP > 1 ul 10 pmol PCR 3!+ ~0.2 ul 77 AmpliTaq
polymerase (Perkin Elmer, Branchburg, NJ)¥ 13.8 ul ddH,O > PCR 51+

®3 (Table5) fok fif 4o
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SLIT2-methyl-U : 95°C 10 A 45 » & 5 33 753k : 95°C 30 #) ~ Tm &
62°C 30 ) » 72°C 30 #) » $ 15 72°C 10 A 4% & F Jis -
SLIT2-methyl-M : 95°C 10 4 45 » £ 5 36  #57% : 95°C 30 ) ~ Tm &
68°C 30 ) » 72°C 30 #) » $ 15 72°C 10 A 4% & F Jis -
ROBO1-methyl-U : 95°C 10 4 4 » £ 3 41  #%3% : 95°C 30 ) ~ Tm
& 63°C 30 ) » 72°C 30 ) » #15 72°C 10 A 4k & F Jis -
ROBOL-methyl-M : 95°C 10 4 48 » £ & 41  #%3% : 95°C 30 ) ~ Tm
B 63°C 30 4 > 72°C 30 ) » & fs 72°C 10 A 5. & F Jis o
SRGAP1-methyl-U : 95°C 10 4 4 > £ & 40 i %% : 95°C 30 #) ~ Tm
B 60°C 30 4 » 72°C 30 ) » &5 72°C 10 A 5. & F Jis o
SRGAP1-methyl-M : 95°C 10 4 4% » £ 4 40 i %% : 95°C 30 #) ~ Tm
& 65°C 30 ) » 72°C 30 ) » $15 72°C 10 A 4.k & F Jis -

F %2 PCR A4 1 2%EEMieF Rk ¥ 10 ethidium

bromide % ¢ 10 & 45 > & s % *F KB RAP A 1T RBAP A T ©

3. HIFARE

KPR E G T A 231383 PCR A4 » RIZ R 4 A

*
B3 G T ATEAE A (56) -

25



I . w2 7 A iv #H 5’-aza-2’-deoxycytidine

(5'-Aza-2'-dC) 2_#p B A 45

$5% B fm% tk CL1-5 1232 % A DMEM £ % *¢ 37°C ~ 5%CO, #
RAY SRR 2 VBB LR § e L% 5 H & (monolayer)
P TV R T M 32 & (subculture) o A& 4% ¥ & (laminar flow)
g F g4 P R R > £ 2 5 ml phosphate-% #% ed saline (PBS)
Fikinre s =>4 PBS &4 1 B trypsin-EDTA Iml > % {8 = + 4 &
BAI @ trypsin 323 A4 me ko X RN A Y 23 241
FhBiAr BRI EZNRERERS Foe §E T F4ep o B
o plepmre tarerss & A (GLRAE 8ml) > 2t 3 AT 8
% 2 37°C> 5% CO s % 407 3 23 X mie b BB (4> TV

PR o

2. smPe 4v ?@f’:

ARG U T A E S 5-Aza-2'-dC AJT 5 R fnoe h CL1-5 o 3%
fe B - X B [x10% e 465 10cm et & A Y B A 0 R 4 »
S5uM 3 B RV E e 57 Aza-2’-dC EIR e 0 2 (8 BN R PR P
ber SuM g3 P AV B 5°-Aza-2’-dC BSR e 30 3w (N #ikc
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(cell doubling)e g2 4y TPF R = % {50 = 4 m¥e & B[4 1] RNA 2 DNA

MR AT 0 B B R fm b KA FEmie L d BmPe R {75 4 A F7 o

metkFv LB Mm% % ¢ £ 45 (Immunocytochemistry

assay, ICC)

Blwmiz gk CLI-5 233 & x> SmlPBS jfitim?e s -4 PBS
I 4e 1% formaldehyde #) T fm?e 20 4 45> (FH b 5702 (7 BB KR T 4o
» SLIT2 primary antibody (& & 1:1000 ~ & fsp# & £ 8 lhr) » 1

Bl B0 IR 0 BT Ok AWk iEE T RO O¥ k-
(CHEMICON, Temecula, CA)¥2 DAPI (4’,6-Diamidino-2- phenylindole
dihydrochloride) (CHEMICON) E 32 fm?2 30 4 45 > £ ™2 PBS B w
R R Y CRM SR o R kS MR 05k B WRIRAUEL

L3 EBMELT E i § % 0 DAPL Rl L3Rt Pt b by X

w2 }hDNAZ MRNAG B~ ~ 2§ 2 & 7

¢ * QlAamp DNA Mini Kit 44 B~'m* tkeiDNA » § L #¥2 & x
+ ehDMEM* 37 » £ £ §) #-fw e 31 T 37% cheppendorf® > 4c » 20ul
Proteinase K% 200ul % fwiz AL > /K5 56°C > 104 4575 4c » 200ul

99.9%iFpE » #-7F 4& < » QlAamp spin column > &t~ 8000 rpm 14
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48 0 2 18 A w4 > 500ulsE R AWLE AW2 > g f8 > F #-column

L

TR E N g RS “,/TT » B {6 #-QIAamp spin column ¥ >t 5z /% &9
eppendorf > I 4e »200ul ¥ e AEX F R T 144 0 Ho s
DNAZE # * -

%tk CLI-5DNA A 454 * MSP 3 ;2 » 22 M= j2p | ¢ A

A

i
3 BRT AN AHARR o 1 m% 4k CL1-5 mRNA 5 ~ 28

3 RT-PCR = 2 Rjer T332 = | ¢ A5 mRNA A +74p ¢ o

5. lm¥etkfe {75y 4 247 (Transwell assay)

A 10 trypsin #2 5 3 10% FBS 3 % A DMEM #7#¢8 ¢ o2 %
r PN eniw etk CL1-5 18 0 4°C Mk 3w 5 4 450 £ 12 Serum-Free DMEM
#e4 Serum> B 453+ #ic i #2 3 12 Serum-Free DMEM ##f8 fm # o #- 1x10°
n¥e f&>r 12-well cassette ' & chamber > & 4c » 1ml Serum-Free
DMEM> @ ™ & chamber v » 2ml 7 5 10% FBS DMEM > #- transwell
cassette *x » 37°C~5%CO, & 7 £ % 1632 24 | pFis» 3%+ 7
B & ¥ &% 0 4 Iml PBS & T & chamber & =t > £ 7 1%
formaldehyde ¥ T_m?2 10 & 48 > & (s 11 0.1% crystal violet & ¢ 20 &
T - ZREIZ o TREFR IR T RRERZT K

chamber &R &9 F & R 7D BT S hmie fep TR T E o



+ . ™ RNAIi (RNA interference) vt #-‘m® k2. SLIT2

knock down #p & & 47

1. ‘w3z %

|

W meth CLI-0 8 £ 328 T3 27 2 1w ik o

2. ¥ k& F] knock down &2

#-3 % 45 % shRNA & 50 pGIPZ §#8 (&4 715 SLIT2)
E.coli > & @ # (Mini-prep) » f i 35 : L MFiRFER L 16 | &

(s > PE BB clone T #7932 % % F & library » ¥ % Ampicillin # 3
bacterial selectable marker # 37°C ~200rpm & i it T & & 16 /] pF o
% i clone P~ & » f1* High-Speed Plasmid Mini Kit % 3 Mini > B
Lk B4~ PDI ~PD2 2 PD3 ¥ el £353 (6 > M Bddpe 3 4
éi’u_’%P"'F'- I PDcolumn g 1 44824 TR &RE A » WL
Wash % g s 120 § BT 2 i ¢ P 0 e # “,f » # {8 # column
¥ *rggE eheppendorf b oo Tde » ddHL,O XY F R T 2 A4 0 LU S T
# plasmid DNA # * o Jc 8 % ¢ plasmid DNA B~if £ i 5 ¥ i
FlpF s B o TR O e o
TR > Ba~ £ WA (Midi-prep) > 7 4 % library }

eiiclone % 4v » p 3 50ml TB broth (7 Ampicillin) 748258 & 35
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31 A37°C- M R EETRE 16 2 18 | P - £ * Geneaid
Plasmid Midi Kit 4 Midi » 7 L #-FiRH 5 * Jpo g @ > Fpo i
ik A4~ PMI~PM2 &2 PM3 SRR £353 {5 11 4°C B

i# g 20 4 4818 0 P~ ik T] Plasmid-Midi column: & F e » PW ¥
= ~ PEL ¥ =% ~ isopropanol & iFpf I § & .o ki ~ Uk
it Iz & Plasmid DNA » & {8 # %% /f‘]ﬁ; s @ DNAFg | 2 5P » 1Y
ddH,O w3 F RIHER & * o

HR-HTRE 02 kit ¢ e transfection reagent ¥ » fmfe ¥ oo 32 % (T 48

| BF{s > B 412 Puromycin (Mammalian selectable marker) & iE fm?e T

x

—N
~

s Fmre k% B Vi RNAY &S wwe KL A

R R Rl U R JNE Ca

RNAIL frd4|en¥f e e i@ * 7 E drd) 33 2 4L F1# it 2. pGIPZ ’ET’E%;’ J
BT L e e 0 N E N dme P o
3. Wm¥e kv L E w4 d £ 47 (ICC)

fmPz 3k CL1-0 SLIT2 #-v £ A 47> /2 12 M=% 7 12 3. mre
v LR e Ld Afriple o
4. e HkmRNAH R B~ T £ 3% &35

fm?2 $k CL1-0 mRNA 3 B~ « ¥ 2 RT-PCR = ;27 [ 3 ;2
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¢ 2 5] mRNA 4 549 e o

5. Wm¥etr R 75 4 &4 47 (Wound Healing assay)

#- transfection = 74 &7y % & iF 18 (4 0 CL1-0 w92 $a1 1x10°
P e Adr o Tk o d B Rk A Ard 3
THE-FRBEme s L 2t A o § PBS Fika o Pk
BT e R R T g o e 2 &R 0 3k 0 37°C~ 5%CO, 1
Y BA 48 | PR A BLE S Rlwte AR IH B A

%&iﬁgﬁ@%ﬁ@ﬁﬁJO

6. WP R F a4 £ 45 (Adhesion assay)

#-if € collagen I (/2 HCIFFE & 100pg/ml) 4 » 964t 4 15 3>+4°C
k48123 16 % > B e f_fin vitrok 25 T #RIn vivo P fw e ¥ U pERE
e 35 (collagen [H_ - f@Extra Cellular Matrix, ECM) > £ 125% BSA
blocking 12 % 16-] ¥ » 2_ { #-transfection = 55 ¥ F4 % &5 iF (¢ e
CL1-02m% * Trypsing= ™ » i * 0.5% FBS/DMEM#f# {5 > 11 1x10°#0
B P 85963 4 enE Bwellt > 2 »37°C~5%CO, % a7 %4
pE s o & B * 0.5% FBS/DMEMFi% @ =& ~ 1% formaldehyde 7] <~ 0.1%

crystal violet# ¢ ~ = =Kk =08 o {8 14 1% SDS/% f& ke > ¥
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ELISA reader /B] £ OD5907E > ODS90E A% ~ » % AL 4 & ‘wm¥e fic P 4%

0 ko e E 4 AR o

S A

[PIAS SRRk S :Iéi-j,;', AR SHBeED F 2 4% Pearson X? test
A 47 92 B % f 5 ~ SLIT2 » ROBOI ~ SRGAPI #-+ = mRNA £ # %
BosfebeoF FRT A ELBHILAN (¢ 7 E8 10 R A
T A B~ PUEGRR) B Gensiit a4t o H Y e A 82 Stage 1~ 11
TE & P h s 4 R Stage 1M1~ TV & & B Hp e 4 5 ¥

4 RTRI A S e BT A BRE G REE g

F_&

FLAre RE K o 4G 447 (T F 500 SPSS (11.0 %)t i (7 -
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M.

5

o

S 1 g,s;l::/%:j}ia A SLIT2 A%/ 3% 2 83 53

1 SLIT2 36 4 i 1758 5 B R dn M 42

FI% LA BAd % A7 92 i NSCLC 5 4 el e ks 2
SLIT2 3¢ 23 > 4 ¢ A L2 B L Figs. 4A-D- 5% 2% 87T | k%
192 B HAE P 038 4 (41.3%) BB P 2 gy dnse inin e /o
WEE <40%irdbd Kl 0 )& 5 SLIT2 3ov @ % i &8 14 i e 4

T AR TALA S 6 0 L SLIT2 3od WAL A A 4 enha)
Bom A e s RE RN R EBAGER S RP ERAMET &
(P>0.05) > e & @ 2R hE_ > A Ed# K G > SLIT2 protein % JL*F i
A ¥ 2 A Edmeys 4 (P=0.005) 5 2t b > AR A B K G
SLIT2 protein # I M 432) P ¥ 4 2 & sy s 4 (P=0.003)

(Table 6) «

2. SLIT2mRNA 2 & 5-3) &2 g5 fF T A B 12

f1* RT-PCR = iz > &~ 45 92 u‘"NSCLC[]ia/\I%v T‘ Z2 HaRip ¢ ¥
f o SLIT2 mRNA £ & a5 313 97 & &% B 5 exon 36 ¥7 exon 37 »

2% 5 387bp> RT-PCR #* & B Fig. 5A - RS 5 Mm © bfesk ™
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92 Bl 41 m 4 (44.5%) B R mRNA £ Rt & f e

—i

- XS A AT AT G0 4 I SLIT2 mRNA 42 32
N e s gl A Brom A 2o E R~ R S TR R AR TR
PEARRM I E A (P>0.05) R EELIRL L hEsPE G o
SLIT2 mRNA £ %% 2530 ¥ % 2 g i oo 4 (P=0.05)

(Table 6) -

3.SLIT2 A Flcd+ 3 R 7 AT A pREFTREPMEL

FI* KA P23 F kB ET A 224 7 A1 2 DNA - PCR
513 00k % B L fadr+ —676 3 —518 =% - £ & % 158 bp » MSP
& B L Fig. 6Ac fr A 4761192 g 4 ¢ 558 1 (63%) s 4 ¢ SLIT2
AFEe S §ERT AT A TR A 604 R SLIT2
Fode 3 B R T AT B 4 2 MR B FOTR IR R AR

T A WX E P B4R M % & (P>0.05) (Table 6) -

4. SLIT2 MRNA ~ 39 £33 ~ ka3 9 L B pp o 3F

24P B 42

d 1 SLIT2mRNA ~ F-d & i 152 &5 fr 70 4p B 12 2 45 5
SR bREAP A G 0 2 F A SLIT2 mRNA £ % <5258 2

SLIT2 3-v 4 "% MEFA 307 R ¥ & 2 tfpm o iy 4
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(P<0.05)c Flpt i { 38— 3 B A WA A en [+ I 2% 5 Kk

SHE A NI+ IV & 5 RERdPp L s NIV E
B a8 kAR R SLIT2 R 5258 g A 8 chdp B

B e g A LS BRI S - BT 4 2 R &

SLIT2 % B 25 chdp Bl 14 o 22t 2 4514 > SLIT2 mRNA % 7"

#2522 SLIT2 protein 4 ' KT F /e » Hpeugse » 27 & i

M AFFA AR RARPE Ak d o £ 2§ SLIT2 protein 7 # i &

oA T8 A e 27.0% (10/37) ~ T8 5 4 5731.3% (5/16)

I 8P 5 A 6753.1% (17/32) 3] IV P 5 4 785.7% (6/7) » F I F A

f2 (P=0.01) ; g+t > EFA R HE > 2 ¢ A SLIT2 mRNA # 3%

253 8 SLIT2 protein % IR*% M {720 ¥ # 4 &7 R EH 3
A (mRNA, P=0.023 ; protein, P=0.013) » % »* SLIT2 fx# 3+ = 2 it &

VB g P ERHEES ST T a A EFMME (P>0.05) (Table 9) -

5.SLIT2ZmMRNA -~ 3¢ 2 2 E 8 AF I F R AT 2 IpH

3
47 SLIT2mRNA ~ 30 2 2 E 2 3+ B R T A2 /AR 1

(Fig. 7A)» % . mRNA $ % /35 ~ } £ & > & mRNA K4 /30

A E A A R 2R 90.2% (83/92) 0 = K AR F AP M ML
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(P<0.001) » & 7 SLIT2 mRNA &2 3-v & E {253 05§ < h— R
fode 5 7 L0 2 F o mRNA L2 57540 # & F & 62.0% (57/92) > =
FREFRAM (P=0.008); 3 > fedhF+ 7 A Eirke 2,0 H

AP &K 1 56.5% (52/92) 0 G SR F AR ML (P=0.076) -
S SR of O ”?'7-‘1*%—‘1}?3 A ROBOL £ F1/3-v 2. 8 3 #25

1.ROBO1 3% # & F & HET ML

FI* L ERA S F > A4 92 i NSCLC s 4 ol de gk 3 2.
ROBOI1 3¢ # > 4 ¢ A4 B2 Figs. 4E-H - 922 % 1 © o
S92 B A Y 0 19 £ (20.1%) H Rl B2 g vz sl B/ e
R <40%izdhd F s 0 H] 5 ROBOI ¥-d @& 4 & & M4 &g
AT ARBETALAI S G 0 F R ROBO1 dv KA RS A
Ty Bm A 2] s R R e A R T PR AR s B
(P>0.05) ; fe § AB R > A &K G > F M AE ey 4 ¢ > ROBOI
o WRITEMATA G B0 E E R A gdgF (P=0.087) B
BN G 0 MR A WUk 4 ¢ 0 ROBOL 36 & LT

A B Bk L R 4 cdgE (P=0.117) (Table 7) -

2. ROBO1 mMRNA # i {535 & 5 f 7R 4p B 12
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f1* RT-PCR ~ j# > & 47 92 = NSCLC # * e sk 2 H aig i

J o SLIT2 mRNA £ ) » 513 #7 & 0% 32 5 exon 1 I exon 2

£ % 362bp> RT-PCR % Bl 2 Fig.5B - § % & % 87 © b
92 BHAE Y - 10 5 £ (10.8%) H 2% mRNA % Rt T F fwoe '
M- b ek A A 47 6 0 3 I ROBOL mRNA K 4 it
BRG] B A E S ] B RO R R A )
B m P AEAR M s e (P>0.05) & BiE 151 R E AR AN A
% *ROBOL mRNA 2 3" (14730 4 3 2 &7 WUl e 4 (P=0.046)

(Table 7) -

3.ROBO1 2 Flfe#+ F & 7 A& F2) & HREF P ML
FI* KA P23 F kB EP A 224 7 A1 2 DNA - PCR
513 -k hE B 5 exonl > =% 257 % 5030 E & % 246bp > > MSP
i 4 B 2 Fig. 6Be fr A 455092 5 4 ¥ 234 = (37.0%) #7ROBO1
AT G ERT AT VR ARETESI G 0 FR
ROBOL >+ % & 7 A1 1F3) » s 4 2 E 80~ 0]~ JE kR
T amEAMEG A (P>0.05) EEFLL T AREAEE G
T s G R ¢ 0 ROBOL A Flecds+ & 7 A 1)

4 BB A a#:}g’ﬁ»% A g3 (P=0.073) (Table 7) -
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4. ROBOL MRNA ~ 3¢ % 2 &5 BB 7 & 1 B2 4

M

/>45 ROBO1 mRNA ~ 3% # £iE 1% fadsF B B 7 A1 2 4p Bl
t (Fig. 7B) » # . mRNA $ % i&/3v 3 £ » &2 mRNA K4 i/
Fov LA Ak 23R2 88.1% (81/92) 0 = H AT F A B2
(P<0.001) » &2 77 ROBO1 mRNA £ F-v A F3,% 49§ ~ - ki
frbe 3 7 A B TEfokd LE AR E & F W 72.8%(67/92) 3 i 7
B E Ap B2 (P<0.001); @ fxds 5 7 A i 27 7 4o mRNA 4 523540 ¢

&% ik 67.4% (62/92) > i I F AP M 1L (P=0.022) -
Z.4F3 5 R R < SRGAPL A FI/3-v 2 % 8§

1. SRGAPLI mRNA £ & 522 ps fE 7t 4p B 4L

f1* RT-PCR = /2 > &~ 45 92 l‘"NSCLCI}%/\}%v =,a 5 HgRiT i F
fo ok SRGAPLI mRNA £ & i) » 31+ #T & h% 8 5 exon22 > 2 & &
315 bp » RT-PCR % B &L Fig. 5C - ¥ s &% 257 : At ? 992
BHRAY 31 o 4 (33.7%) 2R E s mRNA £ 30 1 ¥ s o i
- L gk g%fﬁﬁﬁi&ﬁ—% o > % L SRGAP1 mRNA i £ iF

B AN 0 Bm A 2 E AL R FOTRIR  RE AR Rl

A Hp R m P OAE AR BE M T & (P>0.05) (Table 8) -
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2. SRGAPL A Flgcd-+ F R 7 A1 )@ p R TR M L

FI* KA P23 F kB ET A 224 7 A1 2 DNA - PCR
513 9k R B L fad 3 —813 5 —690 =% » £ & % 123 bp > MSP
% B L Fig. 6Ce &7 A 456092 s 4 ¢ 537 i (40.2%) SRGAP1
AFpehF+FERT ACE T ARETEAIT G F R
SRGAPL ks + § A ™ A1 H7)  81h 4 2 & ~ B BT ~ Brp A
DEFLEP AT & (P>0.05) L EEF LI P9k o
FOE R B R E R 4 P > SRGAPL A Fliade R T A A5G
BT R A (P=0.011); 247> SR RRE S T F IR
PLIT R R A ¢ 0 SRGAPL A Flfeds TR T A G BT

% m 4 (P=0.008) (Table 8) -

3. SRGAP1 MRNA 223 3 B 7 A F2 ik &

445 SRGAP1 mRNA £ fx#>+ 5 & 7 R it 2 4pB 1+ (Fig. 7C) >
Faede+ 7 AL 2 3 o mRNA £ 2 453)4p 15 & ¥ 16 63.0% (58/92) > =

FEFAHE (P=0.041) -

4.SLIT2-ROBO1 & SRGAPL # #]ix - %é%ﬁﬁ’}ﬁaﬁ"g‘;},‘.

2 iR
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v k¥ 4F % > SLIT2 ~ ROBO1 # SRGAPI § E &0 3 (7% B

al\E:'l7

30

&

Ju

|

fm

S Bk - LB ER TR | (21,22) Tl AL

~ 0
=

W

M

|

FRE-FHFLRE > 7 g FREURL B FR DA

s

A BT RS 0 0 T HFE 34 4% SLIT2 ~ ROBO1
#2 SRGAPL = A Fl¥iz- AR 3y 7 2L & MALRATL T 4
FAMAE2 pF (SRGAPL 39 £ 3007 mRNA 3+ 5)» pu & K4 &
F it 63.0% (58/92) (Table 10) 5 H Fov F7 & & 52727 s fE 7 4L 40 B
Mo stk P2 AT E A4 0 B B A RTE M8
A2 R s TR s SRR AT R P MG A (P>0.05)
foE LR fp A ERE G T R TR B R
P Z AT E T2 Fed TARTE MG BT E KRR A odg
# (P=0.059): 0t AR A B A G T IFERABERD R L P

2R E AT 8 AR B R S 0 ¢ i

(P=0.136) (Table 10) -

., fwreud PO 5’-aza-2’-deoxycytidine 2. g2

L3

Z

1. model cell &F g

< }}% ¥ 38 ¥ > SLIT2 ~ ROBO1 ¥ SRGAPI F-v B 7 %2 77 SLIT2
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signaling pathway H 3t 5% & /L5 j5 & dmPe e384 ~ B dac 4 3 %3 7
poenl o gt PR ERGEIR o 8 R Rl 4 SLIT2 A T/ 3
ZRREFEAIN o R RSN SLIT2 R A A8 Ry 3 7>
sfp Bt @ ¥ b ik DNA P A 1 2 mRNA/F-0 B4 Reh3 R4 M
B A iRt FERT A0 i 2% % SLIT2 - ROBOL 2
SRGAPL A F17% £ Ieni £ 4] o F]PL 2N P B dmPe 5558 2 R34 8 4
a4 R e kB E B enit & SLIT2 fad 3R 7 A HR
mRNA # 3 & F-v FARF K> a MBHL 4 DK kit £
SLIT2 fate+ mi A ™ A1 > F]p* mRNA 22 §v FL ¥ 11 ¥ £
oo

BAATLAGERE O N wrigind T A A2 B
4 45 o 4% RT-PCR = ;# » A4 45 IMR90 ~ CL1-0 ~ CL1-1 ~ CL1-5 ~
H647~ A549~H1435 ¥ H1437 ~ tkin?z 4k 2 SLIT2 mRNA £ i 25
RT-PCR i % B & Fig. 8A - @ 5% & % &7 : IMR90 ~ CL1-0 ~ CLI-1
21 H647 v thim®z $A 2 SLIT2 mRNA % 3¢ % » @ CL1-5~A549~H1435
¥ HI1437 » $kmweth 2 SLIT2 mRNA £ 3RF 7 £ d & M4 d o
A5 5 4% MSP = ;& » # i8] IMRO0 ~ CL1-0 ~ CL1-5 ~ H647 ~ A549
¥ HI1437 = tximre th 2 SLIT2 AL Flgad + 7 L i 35 > MSP * 4 §]

2 Fig. 8B~ ¥ % & % &% : IMROO &7 H647 & $h4m7e k2 SLIT2 £ 7]
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Feds F 2 F 7 gk v ehlEa5, CL1-5~A549 #7 H1437 = kw2 $h 8 SLIT2

TR T AT niFa 0 @ CL1-0 wre k2 SLIT2 3 i
G RE G T A enfEAaj e gt #h > CL1-0 &2 CL1-5 7 fRim P2 th > o
HaBdad Ma b S B4 B e OSLIT2 5]/ 39 %3
Fras7n @ & A EIEd > T A g 43 CL1I-0 &2 CLI-5 3t & thlm e

FRIT 5 2P e 138 F B cmodel cell ©

2. 5’-aza-2’-deoxycytidine ¥ SLIT2 £ F]/3-v % B2 ‘me T

T4 2 B

5’-aza-2’-deoxycytidine (5’-Aza-2’-dC) 5 cytosine g i1 4 > f'm
P2 TAF WP o € 4R 40 3] DNA ¥ B~ cytosine > ¥ ¥ 22 DNA 7 A #
HEEE DS £ Gt RETE T A i chi 4 > FRREF DNA 747
WeniFz? o DNA 2= ¢ cytosine # 7 A1 % & BB i >
FF[2 7 A gk (57) 0 A Pa CL1-5 ‘% dhAESE 5°-Aza-2’-dC
o E SLIT2 & Flgad 3 2 7 A i 2 144 SLIT2 & ¥]<h mRNA~
oo Fehi e CLIS wmefafe T 4 OB P F 55T 14w
¥ fie) 5°-Aza-2’-dC 2_ 15 € & CL1-5 'm¥e $hen SLIT2 fh Flgads &+ 4
? A (Fig. 9A) ~ SLIT2 mRNA £ 3£ + = (Fig. 9B) ~ 3% F 4 H

14 (Fig. 9C) 2 CLI-5 fmPe a7 40 4 % < % < (P < 0.001)
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(Fig. 9D) o Fpt A i sh @ SLIT2 AL Flgade 5 @ it/ € 544

mMRNA ~ 30 Fig & MARDPFE wre Riza 4 g Ao

T .RNAI 2R3 SLIT2 # Rw%k CLI-0Z R % % %

il

5=
At

5’-Aza-2’-dC 2 ¢ i = FHMA Fllea@ 8 ,Th{;iu s
SLIT2 1t eheim 5 A Flfad 3 § 483 7 ZA 1L el a) o Flpt A w
iv & — - SLIT2 28 %] knock down 7§ 2% = /2 : RNA + # (RNA
interference, RNAi) » #% i #- CL1-0 fw#z $k 12 RNAi * ;% knock down
SLIT2 A 1t » L% SLIT2 & Fleh mRNA ~ F-v B eh# & CL1-0 ‘w
R R 4 R BT SR ¢ F e RNAD S 5 knock
down SLIT2 A F]2 {5 » € ¢ CL1-0 'w?2 $xcH SLIT2 mRNA 2 & ™
*# (Fig. 10A)~ 3¢ H# & T "% (Fig. 10B) ™ % CLI1-0 fm%s R {7
i~ 2 %3 (Fig. 10C) ~ ¥ 4 F ' (P < 0.001) (Fig.
10D) o ot A i @ SLIT2 mRNA ~ F-v B ek g mve 1 7

A HD Emre i EA 4§ R T A B o

1
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N e
;\"r
L]

it

B p ey o RO A TR R A TS - LS

TR FIAR R R AT RS R AR & L s i

TRE S AT FEREL S AR (epigenetic) %R g ds
FHER T A o g K H B gt B R B A T
RALE AR ERIFUEFFEL - FHF o TR I - B¢
ERBEAZFVITORE ZF SR TR R EE A0 L 3F S
B;l;;%,lg).k»‘ PTANEAREY RFFS ,«‘Igrs"}; Vieig s Hme g4 A
FIRE > ERVIBREDWFTER GREF 0 TR A R R

YA FED

f 7 4p 45 7 SLIT2 40 ROBOL 4 %12 % (16,30, 34) » 35 % #4 4
FIRAFEH T PR L @R e ¢ > - B3n i SLIT2 e
ROBO1 :&- B A Fler H 7 54 B SRGAPL %221 #h% 4 L&A & 1
Ao imig B g s we 4 £ 8 3§ wre k- (18,20-24)0 @ SLIT2
B0 PR A B PE R 0 BT e 2 X R
ROBOI % & 5 pfe T P5emu 8L @3E » 28 @ 1 3¢ SLIT2 3% Fenic

WA EE p W iT*  (autocrine) ¢ & % & 4 ¥ *  (paracrine) B
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A AME P FRE- O KRG BRREAT S
P e B AR R ARt 4 ¢ R 4pl52 fh SLIT2 A7)
b EchF B R T AT I g (27, 38, 40-44) 0 A E & F 4pl52 -
3pl2~ 12q14.2 % i (& 5 SLIT2 ~ ROBOL1 £ SRGAPL A F /i #7 o %
) ehhd T FHF LOH 5% 2 (14, 15, 39, 42, 45-50, 53, 54) -

T P Ame IR IF S E A X e g @;F*Jezﬂ:%;@* A A %E
Rea® 87 % E 0l 0 Fpt g SLIT2 - ROBOL £ SRGAPL = i

BEERRLY S PR EE LAY R 2P

§F ©F 30 fReH SLIT2 {o ROBOL A #1414 #ipl7 F 7

FEREA Y U P ELd S T AV A58 LOH AR % 0 e 7 {f‘:ﬂﬁ‘%‘“{iﬂ\&ﬁﬁ:
A7 irjk{/ﬁﬂ}j ERFE LR 6 TR F o b BREY

BAYBEEZRY Y mRNA h® R F250 #58F 04 73
SRGAPL £ i B i e fe7n ip 2 Jde o Bt 247 7 1% < Bl
# A PF4t4 SLIT2 - ROBO1 2 SRGAP1 = i &4 ¥4+ H DNA -~
mRNA &2 30 Fh o SR - BFEDAIT 2T £ 4477
02 2 8 B 2] fmve W egh X Wk > i 7 SLIT2 5L gkt

= B £ & = f:SLIT2 ~ ROBOI1 4= SRGAP1 %7 3

t SLIT2 36 FA4i K& - 92 tum 4 4 ¢ > § 38 4 (41.3%)
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SLIT2 % I} " M4F7) 5 & RNA 247 & 6 > 41 fym £ (44.5%) ey
wi MRNA 2L 0 F et - 2t pREAET ™ A4
SLIT2 mRNA frd-v F&IIFA) > M3 B 5T 5 Ap% F - K2
(P<0.001) » mRNA % # /39 73 £if > 22 mRNA K4 &/F0 7
M4 s & 7 90.2% (83/92) 0 ¥ mRNA § £ Fov M4 i
G 3 A 0 RIS He 2 SLIT2 3-v 3915 03 4F (T % 45 3 B2 A5 > 1
RATL A EHEA ¢ PR 3] SLIT2 34 #3; £ ¥ > mRNA 7 4

dEa d FAEAF 64 PRI i A BT AR 1 RIpF o

&
W
—=d

TR @ A4 dnEE o i DNA A 45k & » 247 5 A 4% SLIT2
ads 5 7 i o F I 63% (58/92)% 4 P SLIT2 feds+ 5 % &7 A1
a5 > & mRNA 2 v B &I ik 44.5%% 41.3% 0 frii
SLIT2 feds+ & & 7 2 > & mRNA & 3% Fir& o ¥ ootk ay -
FRIT o ERRFZ - 57 ARG AR hR
R ? 5 R N v i 5 7 AT > 470 mRNA/F-v 7 &
Fooom ¥ - Mamre e+l P A o F]t mRNA/Rv 7 21
RS T - BT R TR EHF AT AL 2 T AR A
Fade Ferdta =g s A E R4 AR - B oalleler @ FRE LR

Tt + B R AT S A » 2 mRNA/F-9 » 3 £ IRF55 2 o

-n\1.

RA 82 mRNA/F-v 5 MAE > @ fedeF 325 7 A0 o Jiip
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H g A 7 mRNA/G-9 2 2 E R FUB G 7 AT b2 4] (6

4o FIR % & RNA $%iB4228) -

& ROBOL A F|* 6 » teds Fho 02 tmLd@ o F 192
(20.7%) 7 ROBO1 % 3.3 *# tHF77; e RNA & 6 » 10 =5 4 (10.9%)
g o' mRNA £ Rt & F %2 ' - £ 7 1 ; ROBO1 mRNA r 3-
6 K &A% ROBOL g+ 7 ALt Az 5% VAT 4 404 3 o
- & (P<0.005) - B m fads 3 7 A 1 4 ROBO1 mRNA £ 3-% § 7
ZILF H F R rap b fr o gL ¢h > ROBOL A FF 4 v #rch%d ¢ H %
BE¥ A w2 pgalag? g 3R FOLOH R % > 4t v
21 SLIT2 A F 5+ enss it & ¢ > — 3 2 % ROBOL 4 ¥4 hat 20 5
- BB AT Ra o £ XL nE > p AP R 2003 £
F1#* 2 ¢ %% (melanoma) A375 ‘m*s thzf L ROBOL L ¥ £ 5 3 %78
T §ATA A 12 JEd ¥ ROBOL it kel in e 2 &
(58) ; & 2006 # ROBOI » fp 43 M 4 ¥ 4T & 84.7%iE A
27 (52) o § ET > FE A7 4 B ROBOL £ %] mRNA £
HEEATAT O FR 02 KB AT 0 G 38 = (41.3%) B4 T
ROBO1 # %] mRNA i & # J:0iF35 » i&— ¥ - ROBO1 & F] mRNA
B A AR B A TR R TR AT B A R

i~ ] TR OR R AR B R A PR G Bl A E A
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B (P>0.05) - %% ROBOL A F1 8.7 % "Edr4| A F1 P i BB
% %} M ROBOI il 4 @ibie /oy SLIT2 thim3nhf %11 2

ROBOL # ¥l te Bk “TH i chE I & 9 23 { 55§ KB F -

& SRGAPL AL #]= & > ** RNA & & > 31 s 4 (33.7%) i
# mRNA 2R F o3 k- X0t S A DNA R & > A7 A 47
SRGAPL s+ 7 AL it » 4 . 40.2% (37/92)7% * 1 SRGAPL fad: =+ 3
WA T ACEA, g P F IR SRGAPL mRNA £ pcd 3 9 it 2 @

FARE B - R (P=0.041)° e &_4 5 3 £% SRGAPI ¥-v %R
ST AR S RFIE AR AR b A 2 R B L
Bty R 9% CFRAIEF A A ¥ &2 % mRNA £
B REEP £ ATIRAS SRS - 7 X H TG H e
AACE] G F R T e A AR AR AP F S i
f A d > 1EF SRGAPL 3w FEf ik b F9) o o p 3 471
SRGAP1 mRNA th# JLfFA)% (Thv FLREF 2H s 7% TR

-

Py - SLIT2 signaling pathway #7#7 7 ¢= B L F] R ILE s
%?’,ﬁé%%fﬁ’ﬁjﬁh%'ﬁ Pt Z AT H e B R ;“li” & SLIT2

% 41.3% (38/92) » % ROBOL % 20.7% (19/92) » % SRGAP1 mRNA %
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33.7% (31/92) » H % B %12 SLIT2 2 SRGAPL 4 = ¢ » .92 i+
Fi4 ¥ s = A% Fv (SRGAPL 1 mRNA 3 §) I p5g 4 § 3 chr
4 3 = % SLIT2/ ROBOI/ SRGAPI i - # Fleh-s  (SRGAPL
2 mRNA 3+ 8)F 7 & ¥ 2 (&) S50 58 4 (63.0%) -

B 41 0 SLIT2 ¥ SRGAPL A P15 2 $ B » 759 4 52| fmoe

F_

VA et I 3 A

& SLIT2-ROBOL £ SRGAPL fk F1% B 22 % s 4 ik o 7
AT G 0 AT EIR D E PR L ¢ 0 SLIT2 v & 3%
A B R EER A KPR B AT AR M (P=0.005) -
Rl SLIT2 3o 4373 I 4 chi gkl 4 f A D AR
WA REARE AL R BFF A R p A i‘ii&ff%&‘i SLIT2
RTINS R o 5 RS> a3 Lo Borniinh R R § &
B endffe 2> B HEA Y H L ¢ > SLIT2ZmRNA £
Fov RIRTE AT e o S B A ORI A Rt R M Ap
(mRNA, P=0.05; protein, P=0.003) ; 7 &% B &4 g 4 @ > SLIT2
mRNA & F-d £ R'E MEFA)x " R GARREEH o L L TP A R
doaEdEFMHAME (mRNA, P=0.023; protein, P=0.013) ; & ¢ % i&

:SLIT2ZmRNA £ 3¢ 072 & % 2> m{ E Ko i3 7

VAN 5] 35S
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0 B SLIT2 feds &+ A& 7 A1 3 mRNA £ F-v F 4 Rl
Fofedqd FRARET R A iR @pat > Apgrd 7 A
% 1 5’-aza-2’-deoxycytidine e J2 #* Jf m ¥ $k CL1-5 ¢t wmPe tk ln & H
SLIT2ZmRNA % 7 238> ® SLIT2 A Flfcd+ E B R T AL -7 %
% #3§ CL1-5 11 5’-aza-2’-deoxycytidine 2 7 it & g2 213 >
g 18 7 e R SLIT2 A Flkcd+ 2 7 A1 -mRNA & F—9 B 4 3R
5 UE R Ty 4 gk_g‘:gug % o ] j\p;lfﬁ% : B;h:)g?‘,,;;};; A
P oSLIT2 A Flkads 5 en? A 2 2 789 € $ 2 mRNA 2 Fv {en
FRGAPL A PR T o B AT T R E
% B & - Miggeh RNAL L% > # CL1-0 % tk knock down SLIT2
AF] s pimietkh A2 SLIT2mRNA 3 & % 4 3 > ¥ SLIT2 A Fla#
+ A MR AT BT F CL1I-0 w2 202 RNAI > 5% knock
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Table 1. Summary of SLIT2 abnormalities in human cancers

Tumor type SLIT2 abnormalities Types of assay? References
breast 25/44 (57%) LOH Shivapurkar et al.. 1999 (ref. 39)
21/36 (58%) MSP Sharma et al., 2007 (ref. 43)
23/53 (43%) MSP Dallol et al., 2002 (ref. 38)
mesothelioma 10/16 (63%) LOH Shivapurkar et al., 1999 (ref. 14)
cervix 3/30 (10%) LOH Narayan et al., 2006 (ref. 42)
76/119 (64%) MSP Narayan et al., 2006 (ref. 42)
neuroblastoma 14/49 (29%) MSP Astuti et al., 2004 (ref. 41)
Wilms’ tumour 14/37 (38%) MSP Astuti et al., 2004 (ref. 41)
kidney 12/48 (25%) MSP Astuti et al., 2004 (ref. 41)
gliomas 37/63 (59%) MSP Dallol et al., 2003 (ref. 40)
colon 23/32 (72%) MSP Dallol et al., 2003 (ref. 27)
lung 16/16 (100%) MSP Dammann et al., 2005 (ref. 44)
SCLC® 9/15 (60%) LOH Shivapurkar et al., 1999 (ref. 14)
NSCLC® 4/16 (25%) LOH Shivapurkar et al., 1999 (ref. 14)
SCLC 13/36 (36%) MSP Dallol et al., 2002 (ref. 38)
NSCLC 16/30 (53%) MSP Dallol et al., 2002 (ref. 38)

* MSP, methylation specific polymerase chain reaction; LOH, loss of heterozygosity.

® small cell lung cancer.

‘ non small cell lung cancer.
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Table 2. Summary of ROBO1 abnormalities in human cancers

Tumor type  ROBO1 abnormalities Types of assay® References

breast 13/37 (35%) LOH Maitra et al.. 2001 (ref. 50)
6/32 (19%) MSP Dallol et al., 2002 (ref. 34)
Cervix 2/30 (7%) LOH Narayan et al., 2006 (ref. 42)
55/119 (46%) MSP Narayan et al., 2006 (ref. 42)
HNSCCP 19/51 (38%) LOH Dasgupta et al., 2002 (ref. 49)
22/39 (56%) LOH Hogg et al., 2002 (ref. 48)
oral 3/23 (13%) LOH Arai et al., 2002 (ref. 47)
OOEC® 8/13 (62%) LOH Grati et al., 2000 (ref. 46)
ovarian 8/27 (30%) LOH Fullwood et al., 1999 (ref. 45)
ccRrcct 8/44 (18%) MSP Dallol et al., 2002 (ref. 34)
colon 40/50 (80%) RT-PCR Grone et al., 2006 (ref. 51)
HCC® 83/98 (85%) THC Ito et al., 2006 (ref. 52)
lung
SCLC! 9/9 (100%) LOH Virmani et al., 1998 (ref. 15)
NSCLC® 5/14 (36%) LOH Virmani et al., 1998 (ref. 15)
NSCLC 1/26 (4%) MSP Dallol et al., 2002 (ref. 34)

* MSP, methylation specific polymerase chain reaction; LOH, loss of heterozygosity;
RT-PCR, real-time PCR; IHC, immunohistochemistry assay.

® head and neck squamous cell carcinoma.

¢ oral and oropharyngeal epithelial carcinoma.

4 clear cell renal cell carcinoma.

¢ hepatocellular carcinoma.

"small cell lung cancer.

£ non small cell lung cancer.

56



Table 3. Summary of SRGAP1 abnormalities in human cancers

Tumor type  SRGAP1 abnormalities Types of assay® References

ACCP 25/58 (43%) LOH Rutherford et al., 2005 (ref. 53)
lung
NSCLC* 6/42 (14%) LOH Grepmeier et al., 2005 (ref. 54)

* LOH, loss of heterozygosity.
® adenoid cystic carcinoma.

¢ non small cell lung cancer.
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Table 4. List of antibodies used for immunohistochemistry in the

present study
Protein  Reaction time Final conc. Source
SLIT2! 14 hours 1:1000  Chemicon, Temecula, CA, USA
ROBO1' 16 hours 1:1000 Rockland, Philadelphia, Pennsylvania, USA

! Rabbit polyclonal antibodies.
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Table 5. List of primer sequences used in the present study

PCR Tm
Gene Primer 5’23’ sequences size
(bp) (°C)
SLIT2-cDNA Forward GGTGTCCTCTGTGATGAAGAG 387 63
Reverse  GTGTTTAGGACACACACCTCG
SLIT2-methyl-U Forward TGGTTTAGGTTGTGGTGGAGTTGAGGGT 158 62
Reverse CACAAAAACCCAACAAACCCATAACAAAACACA
SLIT2-methyl-M Forward CGGTTTAGGTTGCGGCGGAGTCGAGGGC 158 68
Reverse CGCGAAAACCCAACGAACCCGTAACAAAACGCG
ROBO1-cDNA Forward ATGATTGCGGAGCCCGCTCA 360 65
Reverse TTGTGGCTCACAGCCTCTCCAA
ROBO!-methyl-U Forward GGGTGTTTAGAAGATGTGTGAGTGTTT 246 63
Reverse CAACAAACCCAATCAACAACAAA
ROBOI-methyl-M Forward CGTTTAGAAGACGTGCGAGTGTTC 246 63
Reverse  GACGAACCCAATCAACAACGAA
SRGAP1-cDNA Forward CCTGGAGCAAGTGAAAAACTC 315 55
Reverse CACCTCCCTTTATGGCCTT
SRGAP1-methyl-U Forward TGTATTTTTAATTTTGTTGTTGTTGG 123 60
Reverse CACCAAAACTACCTTTCTCTACATC
SRGAP1-methyl-M Forward GGATTGCGATTTTTTTCGTTTGTCGA 123 65
Reverse ACCTCCAACTATCGACTCCGACGCT
GAPDH-cDNA Forward AATCCCATCACCATCTTCCA 53 55

Reverse

CCTGCTTCACCACCTTCTTG
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Table 6. Alterations of SLIT2 gene in relation to clinicopathological parameters of resected primary lung tumors®.

Protein expression

mRNA expression

Promoter methylation

Characteristics total +  --(%)° Pvalue total + - (%)? Pvalue total -- +(%)° Pvalue
Overall ® 92 54 38(41.3) 92 51  41(44.5) 92 34  58(63.0)
N <65 313200006 33 1419676 0 33 13 20(606)
&° >65 59 41 18(30.5) 59 37 22(373) 59 21 38(64.4)
Gend Female 18 11 7689 0 18 9 9600 18 6 12(667)
ender Male 74 43 31(419) 74 42 32(432) 74 28  46(622)
Sookino o VO 28 15 1364 28 14 14(500) 0 28 8 20014
OIS AP yes 64 39 25(39.1) 64 37 27(422) 64 26 38(594)
S AD 635 210375 o 56 34 220393) 56 19 37(661)
HMOTYPE g 2 12 10(455) 210 12(54.5) 229 13(59.1)
. t T+ 3038 15283) 53 34 19G58) 5317 36(679)
UmMOTstage v 39 16 23(59.0) 39 17 22(56.4) 39 17 22(564)

* These results were analyzed by Pearson y” test.

® Total number of sample in some categories is less than the overall number analyzed because clinical data was not available for these samples.

¢ SLIT2 protein (—) was defined as less than 40%. of cytoplasm staining of the SLIT2 protein.
4SLIT2 RNA (-) was defined as less than 50% of the expression level in tumor sample compared to its normal counterpart.
¢ SLIT2 promoter methylation (+) was defined as tumor cell showed methylation at their promoter CpG sites.
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Table 7. Alterations of ROBO1 gene in relation to clinicopathological parameters of resected primary lung tumors®.

Protein expression

mRNA expression

Promoter methylation

Characteristics total +  --(%)° Pvalue total + --(%)® Pvalue total -- +(%)°  Pvalue
Overall ® 92 73 19(20.7) 92 82 10(10.9) 92 58  34(37.0)
R <65 323 10303) o 33 28 50152 0 33 18 15(455)
&¢ >65 59 50 9(153) 59 54  5(85) 59 40 19(322)
Gend Female I8 14 4@22) 0 1816 201D 18 10 8(44d)
encet Male 74 59 15(203) 74 66  8(10.8) 74 48 26(35.1)
sookino o VO 28 2 6@QL4y 28 23 5078 0 28 16 12(429)
FROKINE HADIE ™ yes 64 51 13(203) 64 59 5(17.9) 64 42 22(344)
S AD S6 42 14@25.0) 56 47 906l o 56 31 25(446)
HMOTYPE g 2 20 2(09.1) 2 2 0(0) = 2 17 50227
. t I+ 343 100189) 53 49 403 5329 24(¢353)
umor stage 1y 1y 39 30 9(23.1) 39 33 6(154) 39 29 10(25.6)

* These results were analyzed by Pearson y” test.
® Total number of sample in some categories is less than the overall number analyzed because clinical data was not available for these samples.

¢ ROBOI protein (—) was defined as less than 40%. of cytoplasm staining of the ROBO1 protein.

Y ROBO1 RNA (-) was defined as less than 50% of the expression level in tumor sample compared to its normal counterpart.

© ROBO1 promoter methylation (+) was defined as tumor cell showed methylation at their promoter CpG sites.
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Table 8. Alterations of SRGAP1 gene in relation to clinicopathological parameters of resected primary lung tumors®.

mRNA expression

Promoter methylation

Characteristics total + -(%)° Pvalue total -- +(%)*  Pvalue
Overall ® 92 61 31(33.7) 92 55  37(40.2)
R <65 B 24 9@y 320 13394
£¢ >65 59 37 22(37.3) 59 35  24(40.7)
Gend Female 18 10 s@d 18 6 120667
ender Male 74 51 23(31.1) 74 49  25(33.8)
oo NO 28 17 11(393) 28 1117607
MOKINE AP yes 64 44 20(313) 64 44 20(313)
S AD 636 20057 __ 5632 24(429)
Hmortybe g 2 16 6(273) 2 16 6(273)
. [+11 3035 18G340) 332 21(39.6) o
umorstage iy 39 26 13(333) 39 23 16(41.0)

“ These results were analyzed by Pearson ” test.

® Total number of sample in some categories is less than the overall number analyzed because clinical data was not available

for these samples.

¢ SRGAP1 RNA (-) was defined as less than 50% of the expression level in tumor sample compared to its normal

counterpart.

4 SRGAP1 promoter methylation (+) was defined as tumor cell showed methylation at their promoter CpG sites.
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Table 9. Detailed analysis of the correlation between alterations of SLIT2 gene and metastasis®.

Protein expression mRNA expression Promoter methylation
Characteristics total  + -(%)° Pvalue total + (%) Pvalue total -- +(%)°  Pvalue
Overall ° 92 54 38(41.3) 92 51 41 (44.5) 92 34 58(63.0)
T . I+I1 53 38 15(28.3) 0.003 53 34 19(35.8) 0.050 53 17 36(67.9) 0.258
umor stage -y, 1y 39 16 23(59.0) 39 17 22(56.4) 39 17 22(56.4)
T . I 37 27 10(27.0) 37 23 14(37.8) 37 11 26(70.3)
umorstage 16 11 5G13) 16 11 50613) 16 6 10(25
111 32 15 17(53.1) 32 16 16(50.0) 32 16 16(50.0)
v 7 1 6(85.7) 7 1 6(85.7) 7 1 6 (85.7)
i No 85 53 32(37.6 85 50 35(41.2 85 33 52(61.2
Distant G0 0013 (1200 023 (©12) ) 196
metastasis Yes 7 1 6(85.7) 7 1 6(85.7) 7 1 6 (85.7)

“ These results were analyzed by Pearson ” test.

® Total number of sample in some categories is less than the overall number analyzed because clinical data was not available for these
samples.

¢ SLIT2 protein (—) was defined as less than 40%. of cytoplasm staining of the SLIT2 protein.

4SLIT2 RNA (-) was defined as less than 50% of the expression level in tumor sample compared to its normal counterpart.

¢ SLIT2 promoter methylation (+) was defined as tumor cell showed methylation at their promoter CpG sites.
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Table 10. Alterations of loss of any one protein of
SLIT2/ROBO1/SRGAPL1 in relation to clinicopathological
parameters of resected primary lung tumors®.

Anvy one protein loss

Characteristics total + - (%) ¢ P value
Overall ° 92 34  58(63.0)
R <65 3.8 25(758)
8¢ >65 59 26 33(559)
Gend Female 18 4 14 (77.8) 0.149
enaet Male 74 30 44(59.5) '
i b No 28 20014
moking habit v 64 26 38(59.4)
N AD 619 37(661)
umortype SQ 22 11 11(50.0) '
. I+11 323 30(566)
umor stage M-IV 39 11 28(71.8) :

“ These results were analyzed by Pearson ” test.
® Total number of sample in some categories is less than the overall

number analyzed because clinical data was not available for these samples.
¢ Any one protein loss (—) was defined as loss of SLIT2 or ROBO1

or SRGAP1 protein.
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Direction of migration

Figure 1. Model for SLIT-induced neuronal migration.
Interaction between SLIT and ROBO results in SRGAP activation, thereby reducing
Cdc4?2 activity. Due to the gradient of Slit (blue) in the environment, an intracellular

gradient of Cdc42 activity (green) could generate localized variations in actin

polymerization dynamics driving repulsive cell migration. However, if the
environment was filled with SLIT protein, it may block the migration of whole cell.
The ? symbol indicates putative Cdc42-specific Slit-Robo GEF (GTP exchange
factor) activity. [Figure and description were modified from ref. (21)]
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Figure 2. Schematic representation of SLIT/ROBO/SRGAP and their function.
(A) The vertebrate Slit protein consists of multiple protein-binding motifs. There are
four leucine-rich repeats (LRRs) surrounded by N- and C-terminal domains, nine
EGF-like repeats, an ALPS domain and a cysteine-rich C-terminal domain.
Interaction with the ROBO receptor is mediated by the LRRs. (B) The vertebrate
ROBO receptor has five Ig domains, three fibronectin type 3 motifs, a
transmembrane region and four conserved cytoplasmic domains. Interaction of the
SLIT and SRGAP are mediated by the Ig domains and cytoplasmic domains,
respectively. (C) The vertebrate SRGAP protein has three major domains: FCH
domain, SH3 domain, and RhoGAP domain. Interaction of the ROBO receptor and
SRGAP is mediated by the SH3 domain and the RhoGAP domain, which can reduce
Cdc42 activity. [Figure and description were modified from ref. (22)]
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Figure 3. Structure and function of SLIT2/ROBO1/SRGAP1 genes.

(A) The SLIT2 gene contains a genomic region of approximately 300 kb and is
composed of 37 exons. The exons are colored according to the domains they code
for. Green indicates a cysteine-rich NH2-terminal flanking region; blue indicates a
cysteine-rich COOH-terminal flanking region. Gray indicates the leucine-rich
tandem repeats. Dark purple indicates the EGF-like domains, whereas light purple
indicates the laminin G domains. Orange indicates the cysteine knot. The arrows
indicate the relative position of the proteolytic cleavage site and the relative position
of the marker D4S1546. (B) The full length of ROBO1 gene is approximately 240 kb
and is consisted of 30 exons. The boxes indicate exons. The thick black line
indicates the CpG island. The inverted orange triangle indicates the poly(A)" tail
signal. Green shade: putative signal peptide sequence. Dark blue shades:
immunoglobulin C-2 type. Light blue shade: putative immunoglobulin V-type. Pink
shades: putative fibronectin type 3 domains. Yellow shade: putative transmembrane
region. Dashed blue: Ena/VASP homology binding site in Drosophila. Orange shade:
stop codon. The microsatellite markers that cover the ROBO1 gene are also shown.
(C) The SRGAP1 gene spans a genomic region of approximately 290 kb and is
composed of 22 exons. These exons code for three major domains: FCH domain,
SH3 domain, and RhoGAP domain. [Figure and description were taken from ref. (34,
38) and NCBI website]
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Figure 4. Representative figures of immunohistochemistry analysis of SLIT2
and ROBOL1 in paraffin sections of lung specimens.

SLIT2 cytoplasm/membrane immunoreactivity and negative immunoreactivity were
found in AD (A, B) and SQ (C, D) patients. ROBO1 cytoplasm/membrane
immunoreactivity and negative immunoreactivity were found in AD (E, F) and SQ
(G, H) patients. (Original magnification: 100X)
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Figure 5. Representative figure of SLIT2, ROBO1l and SRGAP1 mRNA
expression analysis.

N: the normal lung tissue; T: the tumor tissue. (A) The tumor tissue of patient 15, 69
and 115 expressed the SLIT2Z mRNA at normal level. Patient 24 and 25 had low
SLIT2 mRNA expression in their tumor tissues. (B) The tumor tissue of patient 15,
69, 115 and 124 expressed the ROBO1 mRNA at normal level. Patient 102 had low
ROBO1 mRNA expression in their tumor tissues. (C) The tumor tissue of patient 15,
115 and 124 expressed the SRGAP1 mRNA at normal level. Patient 48 and 49 had
low SRGAP1 mRNA expression in their tumor tissues. GAPDH was used as the

internal control for the analysis.
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Figure 6. Representative figure of SLIT2, ROBO1 and SRGAP1 MSP assay.

U: the sample had unmethylated DNA of the target gene; M: the sample had
methylated DNA of the target gene. IMR90 is an unmethylated control, and
Sssl-treated IMR90 is a methylated control. (A) Patient 24, 25 and 90 showed
methylation at promoter region of SLIT2. Patient 115 had no methylation at
promoter region of SLIT2. (B) Patient 12 showed methylation at promoter region of
ROBOL1. Patient 15, 69 and 115 had no methylation at promoter region of ROBOL1.
(C) Patient 48 and 49 showed methylation at promoter region of SRGAP1. Patient
15 and 115 had no methylation at promoter region of SRGAP1.
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Figure 7. Concordance analysis between protein expression, mMRNA expression,
and promoter methylation of the SLIT2, ROBO1 and SRGAP1 gene.

The percentage of cases is indicated in the Y-axis, whereas the type of comparison is
plotted as the X-axis. “+” indicates positive protein expression, positive mRNA
expression, and hypermethylation of promoter, as opposed to “—”. The percentage
of concordant group (gray section) and non-concordant group (white section) is
indicated above. P values for association between protein expression, mRNA
expression, and promoter methylation are also shown at the bottom. (A)
Concordance analysis of the SLIT2 gene. (B) Concordance analysis of the ROBO1

gene. (C) Concordance analysis of the SRGAP1 gene.
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Figure 8. mRNA expression and methylation status of cell lines.
(A) The IMR90, CL1-0, CL1-1 and H647 cell lines expressed the SLIT2 mRNA at
normal level. The CL1-5, A549, H1435, and H1437 cell lines had low SLIT2Z mRNA

expression in their tumor tissues. GAPDH was used as the internal control for the

H1437 H647 AS549 CL1-5 CL1-0 IMR90

analysis. IMR90 is a normal lung cell line and was used as the positive control. (B)
U: the sample had unmethylated DNA of the SLIT2 gene; M: the sample had
methylated DNA of the SLIT2 gene. IMR90 is an unmethylated control. The H1437,
A549, CL1-5 showed methylation at promoter region of SLIT2, whereas CLI-0 cell
lines showed partial methylation. The H647 and IMR90 had no methylation at
promoter region of SLIT2. Two lung cancer cell lines: CL1-5 and CL1-0 were
selected for our cell model experiment. CL1-5 is a highly metastatic cell line which
is hypermethylated at promoter region of SLIT2 gene and has low SLIT2 mRNA
expression; CL1-0 is a low metastasis cell line which is partial methylated at
promoter region of SLIT2 gene and has normal SLIT2 mRNA expression. Therefore,

both cells were selected as model cells for the following experiments.
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Figure 9. SLIT2 promoter methylation status, mRNA expression, protein
expression, and cell motility in the CL1-5 cell line treated with 5’-Aza-2’-dC
(5’-Aza) and untreated control (C).

(A) SLIT2 promoter is originally hypermethylated in the CL1-5 cell line, and is
de-methylation after 5’-Aza-2’-dC treatment. (B) Low level of SLIT2 mRNA was
seen in the CL1-5 cell line before treatment, whereas expression was restored in the
CL1-5 cell line after treatment with 5°-Aza. Expression of the housekeeping gene
GAPDH was used as an internal control for RNA integrity. (C) Low cytoplasm
immunoreactivity of SLIT2 protein was seen in the CL1-5 cell line before 5’-Aza
treatment. Expression was restored in the CL1-5 cell line after treatment with 5°-Aza
as shown with red fluorescent staining. DAPI stains show the nuclear
immunoreactivity. (D) High migration potential could be seen in the CL1-5 cell line
before 5’-Aza treatment. The migration ability was decreased dramatically in the
CL1-5 cell line after treatment with 5°-Aza (P < 10°®).
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Figure 10. Down regulation of SLIT2 mRNA and protein in the CL1-0 cell line
coincided with increase cell motility and decrease cell adhesion ability after
transfected with SLIT2 knock down construct.

(A) Normal level of SLIT2 mRNA was seen in the CL1-0 cell line before transfected
with SLIT2 knock down construct, whereas expression was decreased in the CL1-0
cell line after SLIT2 knock down. Expression of the housekeeping gene GAPDH was
used as an internal control for RNA integrity. (B) High cytoplasm immunoreactivity
of SLIT2 protein was seen in the CL1-0 cell line before transfected with SLIT2
knock down construct. Expression was decreased in the CL1-0 cell line after SLIT2
knock down. DAPI stains show the nuclear immunoreactivity. (C) Low migration
potential could be seen in the CL1-0 cell line before transfected with SLIT2 knock

down construct. The migration ability was increased dramatically in the CL1-0 cell
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line after transfected with SLIT2 knock down construct. (D) Normal adhesion
potential could be seen in the CL1-0 cell line before transfected with SLIT2 knock
down construct. 35% adhesion ability was decreased in the CL1-0 cell line after
transfected with SLIT2 knock down construct 7 days (P < 0.001). And 83% adhesion
ability was decreased in the CL1-0 cell line after transfected with SLIT2 knock down
construct 10 days (P < 10™).
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Figure 11. Final model. (SLIT2/SRGAP1/ROBO1 pathway)

The promoter hypermethylation in SLIT2 and SRGAP1 lead to low expression of
their proteins and result in alteration of SLIT2/SRGAP1/ROBOI signaling. The
inactive SLIT2/SRGAP1/ROBO1 signaling will lead to the CDC42 to be a
constitutive active form, thus activates the down-stream protein WASP. This could
activate the ARP2/3 protein complex for the construction center of actin filament
and alter the cell migration mechanism. With the alteration of other unidentified

pathway(s), this may eventually lead to tumorigensis and cancer cell metastasis.
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