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The Function of MOB2 Protein in Cancer Metastasis

Abstract

Cell migration is an important biologic function. It participates in
several biologic processes, such as embryo development, organization,
wound healing, immune reaction and metastasis. Metastasis is the main
cause of cancer mortality. Thus, understanding the molecular regulation
of cell migration may help to provide a clue to prevent cancer metastasis.
It has been known that MOB2 proteins regulate cell polarity and cell
morphology in yeasts, the morphology of the wing and photoreceptor cell
in Drosophila, centrosome duplication and cell death signaling in
mammals. In the previous study, we found MOB2 protein can induce the
neurite formation in mouse N2A cell line and affect the migration of
human hepatocarcinoma cell line (Mahluva cell). In this study, we used
LS-SCAG tissue microassay to evaluate the expression of hMOB2. Using
immunohistochemistry stain, hMOB2 was generally expressed in varies
type of tissues with different extent. Besides, we found the expression of
hMOB32 is significantly increased in malignant tissues than normal tissues.

This indicates hMOB2 may have a role in cancer development and



progression. We further evaluated the function of hMOB2 by an in vitro
assay using the colonal cancer cells (HT29 cell). We found that hnMOB2
expressed in the cytoplasm of HT29 cells. When the expression of
hMOB2 in HT29 cells was knocked down by shRNAI, cell proliferation
and cell migration were both decreased significantly. Thus, h(MOB2
protein had a role in cell proliferation and cell migration. All together,
hMOB2 is a potential candidate for future study in cancer development

and progression.
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The Function of MOB2 Protein in Cancer Metastasis

:“
o

fn¥e #% {7 (Cell migration) &~ & 4p § 4F fechi Az fo ¢h it B 45 F
bR ARG SlAe - ke p AL BIES B F o kR & e A
AAE e bl F Y s e S TR E T BEAA ©
&~ L& F &% % 5 B (Raftopoulou and Hall, 2003) #7144 ¥z 4% {3

NREF R FAL A RS R I T A e o

PRREE L L2t h- BAPE ERDRBERID G inRk
iE o her IR (VB AR s ATERS R~ BERAk 0 A ETiE S > Bl
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Mps-one binder(MOB) 3-v # % ¥_# 1998 # d Luca and Winey %
Fo s 4] * yeast-2-hybrid screening =z 3 Mpslp kinase £2 Moblp 2.

Feins Bé » &m At Fehk A8 wie k) 2 E (Lucaand
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Winey, 1998) - % 5iF ¥ % -.%‘;‘—‘5 %1y B0 MOB v - B3 R %

TR0 0 WER R RuBg A gE ) PP OB IRIBAR e
(Salimova, et al., 2000; Colman-Lerner, et al., 2001; He, et al., 2005;
Devroe, et al., 2004) - MOB 3-v ch& # ¥ 1 % A 5 = 48 > MOB1 ~

MOB2 2 MOB3 > &7 feehdrfb » H b ¢ F T4 % > F oA 1o &
B F e MOB 39 ¥ R - Bogp e R 7 0 fL2 3

Mob1-like phocein domain » iz g B 7 chart g Boae 9 3 5§ o

MOB1 Subgroup | MOB2 Subgroup MOB3 Subgroup
Yeast Mob-1p Mob-2p
Drosophila dMOB1 dMOB2 dMOB3
Human hMOB1A/B hMOB?2 hMOB3A/B/C
% I

A%+ B A 6 MOB 3-v 4 %] 5 Mob-1p 22 Mob-2p ; %57 = 46 MOB ¥
dMOB1-dMOB2-dMOBS3; * #7# + & MOB 3% -hMOB1A, hMOB1B-hMOB2
hMOBS3A - hMOB3B ~ hMOB3C -

MOB 3#-v # 122 nuclear Dbf2-related (NDR) kinase < = it % »ig
@3 A4 7 f st i (Hergovich, etal., 2006) - A fx2 FH*° (B A) >
Moblp ¥ 2 Dbf2p i€ # ¢ {7 Cdcldp Fapa it iEm 24 & 5 Sia Bl
i (exit of mitosis) £ w2z ¥ #p cr:e £ (Mohl, et al., 2009) ; Mob2p ¢ £

Cbklp i¥%* 15 & Ace2p gifiz i » 4 3 2w 4& 4 (cell polarity) £ 4] i
(morphology) (Colman-Lerner, et al., 2001; Weiss, et al., 2002; Jansen, et
al., 2006; Hou, et al., 2003) -



Exit of mitosis Regulate Ace2p activity and
cellular morphogenesis

Bl A: MOB #-v &fiz* g ° a5 @ - (Modified figure from
Hergovich, 2011)

% % 4% ¢ ([ B)>dMOBL £ Hippo pathway F &, Hippo, dMOBL1 -
Warts ¢ 25 = — 4F & 183 7% it Yorkie (Yki),i&m 2 34 & mPz (i 4 ~ =
£ 2257+ =  (Lal,etal., 2005; Wei, et al., 2007; Saucedo and Edgar,

2007) ;dMOBL1 » it & i Trc > 3 #2548+ % % iR 3] ik (dendritic

morphogenesis)(Emoto, et al., 2004).#t % =.5.4F (dendritic maintenance)
» 2 & Warts ¢1%-22 (He, et al., 2005)-dMOB2 P = % L £2 5 Wb 732 53
A 2Rk wre A & B % (He, etal., 2005; Liu, et al., 2009) -

dMOB2 = # 37 12 §2 Trc 2 & (He, et al., 2005) - dMOBL1 £ dMOB?2
2 BaTre  £F gipT g & #H a8 A i &5 -dMOB3

s kP oan v R



Morphogenesis Dendritic maintenance ﬂ

Dendritic tiling

Cell proliferation
Cell death
Cell growth

B B: MOB ¥-v %A % s ¢ 31 55 1% v - (Modified figure from Hergovich,
2011)

M A #E e @ (B C)» hMOB1 # 12 7& i+ LATS1/2» iz @ ¢ YAP
BRpe s o ¥ o drd|imre 3 4 0 LT s ¢ g0 Hippo pathway 4P 7§
e o2 (Praskova, et al., 2008) - hMOBL1 #c &2 NDR1/2 % & 2 #4457
o B8 A A 8 e v = (Hergovich, et al., 2005; Hergovich, et al., 2009;
Wilmeth, et al., 2010) - ¢ ** hMOB2 ¥ 122 hMOBL1 < &2 NDR1/2 N
zhenks &5 7] hMOB2 s it + &2 dm?z 5+ = ~ ¢ 882 45 M (Kohler,

et al. 2010) -
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Centrosome duplication
Cell death signaling

Cell proliferation
Cell death

B C: MOB 3-v % 4 2 ¢ a5 @3 -(Modified figure from Hergovich,
2011)

LA PR EL SRS P F I AMOB2 52 % 1B R & i e
TEALT AN AR Xme T g3 dMOB2 € BB AR K imie
178 ¥-(apical membrane) o 4§ ¥ g ok 2 e T 0 AMOB2 #-§ # # 5
R R e k3R o & dMOB2 Ak | chpFiz » ¢ i 7 fm¥e b actin
SIA 4 B¥ > # @R Lmre T A4 B HR(Liu, etal, 2009) o 4 * %
B il St ie B dm etk N2A fm e ST 7 ¢ > 45 I MOB2 22 40 ik
Mend 25 B oo MOB2 ¢ R ad! S At ALk o §
MOB2 A e | pF » A (S faend = ¢ T % 4pF > MOB2 B & 4 3R
P A gk e ] g B4 (Lin, etal., 2011) o gt b > I A ZEF

H e & Mahlavu cell &'wm?e 5 (7 87 7 ¢ 2 I hMOB2 w2z 5 {7
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GpETE € B P AR (T imte fd g 0 B0 ¢ AKT B 1 ERK BfL
3 B o flwrz # {7 4 7 (transwell assay) £ i © )5] & % +7(wound healing
assay) s BLZ 3| hMOB2 iE & £ RpFrmPe % (74 # € + = » @ hMOB2
AT mie £ T a4 Rl € T F o B e {7 b 4 2 hMOB2
LG EARM o fpd Pl IR ARG hMOB2 v £ tw e £
FR M N EMEROECEER Y APIFF LR LS o TP AP
FFE- Ky hMOB2 3v &t iy » L3 5 @R & R
Fg?m NS K EEE T hMOB2 3-v &~ % 8 w2 HT-29 cell

sr iy 0 K- H IR hMOB2 30 2.2 7 Ui iwmre 45 (77
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g = x  (Materials and Methods)

1. ke % (tissue microarray)

dERS P R Rl FIM R e k- =
< B EFE BRSO o AP %KY > APEH 7 LifeSpan

BioSciences = & #5. LS-SCAS infe i & K& FTH I F o o Mt & ¥
R NIE R R S A e AL R LA S
B 1247 S B R TR TR R R
it R Lo B,!;,JH;‘]{ N %gﬁ&?\ B SAR S Ji;f;é_p_%%& gJP T ke
HE oo X BRRA KD I Pap Lo TG R EREY
STHERAE (S~ E ks B -

2. LR & %k iv 8 4 ¢ ;& (immunohistochemistry)

Apig % 3 Histostain® -SP Kits(Invitrogen™) s $1 .5 & * i& 7
g F 1t %‘-’Ef]%‘«%b:? o & i fp FRE > B Pl Y 62°C e Y 10
AgBfs o K BB~ xylene ¥ 20 A4 o fEF R A E ~ 100%FpE
O5%iE Y ~ BOYHIEH ~ T0%EYH ~ 50%:EH & 5 4 48 > — i3 PBS ¢ 2

Lk E o3 S FAgokieE PBSe & FH#-S 8 2~ 100°C citric acid

-

e

buffer it * 20 » s (¥ B iv)» B #2204t buffer iz iz 2z B T # ¥
30 & 45 %% 8 S -5 ¥ 2~ HyO,22 methanol 1:9 598 £ % ¢ 10 4 45 o

* 3 AR RGFRZ M 0 * I3 % (SERUM BLOCKING

14



SOLUION) & fis 10 4 48 17 i& (= fe. %7 (blocking)  #-Fe 715 ik & 27 —
J 3R (rabbit anti-Mob2,1:100;Lin et al., 2011) 4.3 8 F £ {7 - /| pFeD
Fle » #F* L33 Z4 R0 B r 2 il
(BIOTINYLATED SECOND ANTIBODY)* » &3 8 T it* 10 4 45 -
3OS ARk ‘)ﬁ”"};’ai =X fé > #tk * 3 >~ ENZYME CONJUGATE
buffer> &2 8 T# % 15 24 1% 4 33 FA-KixZ{E £ *x~ DAB
buffer- &z B T# % 10488747 o d 5 Z4-KGEl
FI1#* hematoxylin buffer 22 F T 7 7 A4 24 o K 4
FokiFikts o #f ¥ B~ PBS Y 3 A4 fik A~ 95%IFpH ~ 100%
EPE ~ xylene ¥ & 5 448 o 4% F 2 mounting medium &7 & 12 2 {3
g F A &> ke (Axioskop 2 plus, Zeiss):g 7 BLg o

3. HT29 m ¥z $k (HT29 cells)

HT29 fmee 8 44 f & fdv L & b ch 5o mie (%) 9738 &

MR emiz iR I A I Ll o e AL R IR Y R e
A & 0 3B & hwmie § 5 BB - 42 (adherent pattern) - 3L B 1
HT29 m?e ~ i B % I hMOB2 s HT29 ‘w?2 ~ & ShRNA 2 i e
HT29 m ¥z 21 5 12 RPMI(Roswell Park Memorial Institute medium) £z *¢

A Fa3TCE % §F P RTREERE
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4. MOB2 RNA + 3 (MOB2 RNA interference)

L7 #r4] HT29 fm#z p 4 2 hMOB2 ¢4 3 » 34 4% @5 &
RNA % %8 (pLKO.1-shRNA plasmid) - # * & 5 scrambled shRNA & 7]
(clone ID:TRCNO0000072179) 2 4+ %+ % # MOB2 =7 shRNA & 71|
(hMOB2 shRNAL, Clone ID: TRCN0000166012, & 7] %

GCGAGATTGACCTTAACGAGT;hMOB2 shRNA2,Clone ID:

TRCN0000165158, % 7| 2 GATCACCGACTTCCAGTTCAA) # it i3
RNA * 3 o pt a2 ¢ * shRNA B 7| S 4pRiu L » 7300 4575 5

A 4% pE s e+ 3B 3K %5 T 5 (National RNAI Core Facility, Taiwan)pi

5. B % HT29 %z (Infection of HT29 cells)
%7 Wi #r4] hMOB2 £ T HT29 fm7e k> 2 i 84 HT29 ‘¥
B % 7 lentivirus - 12 lentivirus ¥ 5 ShRNA $48 - & %4 7 % 7
hMOB2-shRNAL & hMOB2-shRNA2 i\ M HT29 ‘mbe 2 F 2> @
B % ¥ 3 scrambled shRNA 7 HT29 fm % (% 5 44 P8 2o #-2.0 x 10° &
HT29 m e 32 % =~ | 52 30mmenimbe sz ¥ 24 [ pFis » % - X
‘v x» 2 & £ enlentivirus 2 8 ug/ml polybrene I w3z & x ¥ T % 24

] P o 4R F e~ fud F puromycin(2 pg/ml)3z & 14 % 15 &iE AR

16



B % lentivirus e HT29 fm%2 o f3% MAR R A e HT29 dmoe 18 > A ¢
BET D EBE RILhMOB2 s 35 g Akdrd]
6. & 3 HT29 % (Transfection of HT29 cells)

57 1) i B £ I hMOB2 e HT29 ‘w2 & > B~ 2.0 x 10° 1B m*e
A30MMme Rt P BRHE 6 F e AR FHRFTUFFD
PCONA-hMOB2 548 2 ug {6 & 7 4 o A i 4 2] *
Lipofectamine™2000 (Invitrogen Life Tech)» 335 H 4 17 < p %k i& (7 F
B o2 {s4r » 600 ug/ml G418 £ % 14 % {5 &iE 1 5 A 4 5 HT29
e o 2 R wE B & ERE FER hMOB2 4 I o

7. @ > % Bkix (western blotting)

A * RIPA % #% (25 mM Tris-HCI pH 7.6, 150 mM NacCl,
1% NP-40, 1% sodium deoxycholate, and 0.1% SDS) s i & i1k-v fadr
#1#/(0.1 mM PMSF, 5 ug/ml pepstatin A, 5 pg/ml leupeptin, and 10
pg/ml aprotinin) % P~ {8 km e fo B E PR 2 (7 6 2 R ERE o Ml B
it 4°C 22 120009 i 2 T oA 10 A48 o 3w FER Y kR
spectrophotometer (Bio-Rad Smart Spec™ Plus) » 12 Bio-Rad Protein
Assay(Bio-Rad) & iz & B~ 30 mg F-9 & ¢ 2 6X SDS gel loading
dye & 95°C™ &% 5 448 > ¢ 30 H L * 10% polyacrylamide gel

KB (TR ACKF-0 B At o & 5] PVDF 5Z(polyvinylidene fluoride

17



membrane; PerkinElmer) » & 20 R4FT 5% 30 ~ 48> & 39 B H T
I E o B-PVDF W 22 B gt chd-e F 4 5% Fg £ 4m i 0.2%
Triton-X100/1x PBS (PBST) % if ™ £ % — /] pFi8 {7 L %7 o - i e
3 752 4t PBST %% (Fi 2 =t > & =¢ 10 A 481) o B8 7% (5 a0 —
BEM A ACTIRAFERE B AP AR Y - B § 0 4 T
4 rabbit anti-Mob2(1:500;ABGENT)#2 & & %8 mouse anti-tubulin
(1:2000;Sigma-Aldrich) - % = % 4] % PBST #-A % & enfifli e > %
S B 10 A4 o B - s gl
anti-rabbit-HRP(1:5000;Jackson ImmunoResearch Lab)£2
anti-mouse-HRP(1:5000;Jackson ImmunoResearch Lab) 2% /8 * ¥ &

3 o] PF{s > % PBST ;&% o 3 %4 * LAS-1000 luminescent image
analyzer detection system (Fujifilm) % jp| & = & * ¥ B2 % o

8. & ¥ k% ¢ (immunofluorescence)

et B e B 20 4 0.1M PBS(pH 7.4) 1 3.7%45 5 ki3

—i

P AR TR 20048 A H T o HEFUPBS R Z s
fmPe 1 — o d 3 i rabbit anti-Mob2 (1:100;ABGENT) & 4C T & (7
WBTRE o it PBSAE Z (s w81 - B A Rk
T E R- P - 53kl ¢ 7 Donkey anti-Rabbit-Cy5 (1:200;

Molecular Probes-Invitrogen), rhodaimine-phalloidin

18



(1:200;sigma-Aldrich) % % F-actin 22 SYTOX® Green(Invitrogen Life
Tech) k 4 m?2 % o 11 PBS % {4 » #-'wm P 12 mounting medium :& {7
#7180 £ R e B R s (LSM510, Zeiss)it (7 L% o
9. dw¥e 3 2 & +7(cell proliferation assay)

FI* 24 ¥ enimie 32 % 45 (& 2 E 45 15mm)» 12 10%FBS £ % 1.0

x 10° i fmPz 032 % 24 /) PF {512 1 1 ¢HPBS %t > 4~ 100 ul trypsin

¢

EA
¢

A

i dmre g o L ode o~ 900 pl 32 AR o B 10 pl et R 15 e
10 ul entrypan blue & & (* k&7 7+ = w)fs £ B 10 ul iR &% >
% 1 Hemocytometer i& {7 ‘m % Bt 5 o L #3- 5 #r (8 o i ik 0 3
FAREDm kR B wre Rl I Al D E 0 AR ER R

24 | PpE A8 | pEE T2 | pEenim e BB o M FAFZ K ehP gk o I

T-test ket 7 lmie pherd 2 i 4§ m ALY o

10. (%2 # 17 & $5 (transwell migration assay)

P BTt A - B AR RKIFH e BB e (7 4
SF B > 2 o i scrambled-shRNAHT29 fmre iF 5 $HpR e > k3™
% hMOB2 shRNA1 g ShARNA2 HT29 ‘e cif {74y 4 - B-lm2 2272 32
wFEE A RENTRE > oA RERRG 7 1005 Feas &R o 37
CT % 18 [ il o M (7 entmte 117 EHAI% o 4k imse

3. 7%45 5 tRE 2 _fs 0 2 PBS £ > £ 12 0.1% Triton-X100 i * 1
19



A48 B 4ol o A% PBS %% 14 5 £ 12 DAPI(1:1000;Sigma) it i+
Pz A4 30 448 o PBS R E (2 0 I F 3| B A ficdi(Zeiss Axiovert
200M inverted microscope)Lz % % c £4F = @ &% > R F T AL

12 T-test & 47 ©

20
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1. hMOB2 &%hf to 3 ihd R

5B 2 hMOB2 AL Flg /s 2 B 1% A7 Sk % A sl i ¥
(LifeSpan BioSciences » LS-SCAS) % L% hMOB2 76 %; o i ch 3R
B o #im sy B GBI AT AR BRIV E L E A
LS-SCAS5 & & > I * & = B picse (Axioskop 2 plus; Zeiss)gL % » T 3% i
¥ 2 Bt (AxioVision LE) kB~ e g en@oife e 50 VR o A o

PREE LS ﬁb‘_.ﬁ,?%‘iﬁf hMOB2 # g & > 2V i kg 7 o e

I ERET A LA hFAN(F2) - EWASE > £ 48
WPt 0 95 Bk A o A PR LS B n R T

WA L1 d 12 KR EE - T UE MG 37 e B e

hMOB2 s st /0 F w8k en® > #Ful L At L w8 4 g
g o he LT RE] é,lg R TR SN R \P%ﬁ\g’bﬂ,?\’i?k%'go
7Ok AR ERE LY RN hMOB2 ch& AP T 9 B

[zl

IR g$‘p PRI SN N @Jﬁwg Fohg o BHRAL Y
EHAHNMOB2 2 RE v Bk e KB F > ¢ § 1 RS T

B2 hMOB2 4 .55 & T 455 » il & s UL 2 R 36 B v

e

ek B(W] 3) o 8 0] k5 0 R 25 (B 4A & B)shhMOB2 4 71

MA@ A) 3 EF O REKS DGR S F - H A



e S (R AC) - 4 (R 5A L B)- 1 3 A4 M

hMOB2(3~4 4) » @ & if erwvpt % (H] 5C) hMOB2 & mp] 5 1
Aod U F ARG R 0 NPT RIS FRA R B i hMOB2 4
BB B - A K 2RO BT D hMOB2 B fpmeh?) % b g M

2. HT29 % ¢ hMOB2 % 3

o BB F B 0 B I NMOB2 ot % o g e AP

e

FOBMBOLMT) - K PRET S S FREF DR LR 52
AL F ARGy PR d 2 1807 A IR 25 5 hMOB2
ZIAPE R A BEZ A B L ApE G ek e 544 hMOB2
E TGRE BERILT o b eh o R 3 SRR W B A R % -
Lo FPAPER T HT29 A B opmie ki FAAY 0 F F VL
7 fES Bk > $ ¥ 3R hMOB2 timbe # (7 ehsd it & P25 B
72 hMOB2 A F1E 3 & HT29 fwoz cifs 74 B » A9 %1 LA ¥ %
A ¢ > KPR IhMOB2 nik g A% « A * 4 3 anti-MOB2
(1:100;ABGENT)4 %8 % 4 hMOB2(% ¢ ) » rhodaimine-phalloidin % %

F-actin(iz ¢ )22 SYTOX® Green % ‘w5 (¢ )o BB B AA ™ ¥ N

S

%D % ¢ F R hMOB2 2 & » # 3t HT29 Mm% chlm e 1% 22 w7 57 (1]
8A)o3'§_——ﬂ"}’flj'¥' o 3-4"/2' "il”\*ﬁ‘ HT29 B’JFE'KT‘J_'_E&”Q {s ’Eig&

7t HT29 fm%% ¢ 72§ 5 hMOB2 3%-v % 3 (/ 8B) -

22



3. hMOB2-shRNAIi HT?29 ¥

57 2 447 hMOB2 % HT29 ‘m® et iy > 4 4] % RNA + 3
(RNA interference) e ;¢ k Fr4] hMOB2 # HT29 'w?e ke > 2%
fo L% HT29 ¥z cnfh (7558 o 7 L%+ 5 hMOB2-shRNA1 -
hMOB2-shRNA2 g scramble shRNA &7 lentivirus % g 4 HT29 ‘w?z >
539 puromycin(2ug/ml) & iF 14 % {8 > & F AARR L P HT29 iz ¢
Y= oot ¥ A4 lentivirus B 4 e HT29 fmve o X B 4 e HT29
TR A BPEH e X BRiETE S & BRI KR hMOB2
4 I o LR YAL G hit % > 7 2 A 3] hMOB2-shRNAI HT29 ‘m#e e
hMOB2 74 L& P & 5% (B8] 9A) > #* % % & 5t hMOB2-shRNA1 &
hMOB2-shRNA2 = 12 3 scfrd] HT29 fm*e hMOB2 4 3 o %‘gﬁ
LAS-1000 luminescent image analyzer detection system (Fujifilm) ¢t #ic
REH-G = LoEL: e % B0 s (B 9B) A 1 HT29 fw ¥ ¢ hMOB2
& % 17100% > % R 4 hMOB2-shRNAL HT29 ‘m*z 7 hMOB2
# BT T35 25% @ g 4 hMOB2-shRNA2 HT29 ‘m*s c7hMOB2 # IR

£ R HE_26% > ] * student’s t-test #is #7185 0 3 B & hMOB2 e 1

|l

4 AT (4 %] 5 p=0.0007 £ p=0.009) -
4. hMOB2 # .22 tm % 3 2

5B fAEhMOB2 8.7 ¢ R wmie 4 > AP w47

H

23



Efeier 1.0x 10° B hwie o i 24 A8 T2 [ BRI & 1 0 1518
Hemocytometer :*+ & ‘w¥%e #cis » 12 Student’s t-test %+t g it ¥ HT29
fmrz 22 hMOB2-shRNAI HT29 ‘m#z mPe 3 4 &0 4 cnZ & o & F HT29
fwrz 22 Scramble-shRNA HT29 m e 3 4p b fiz pF (1] 10A) » rj-*um ES
LN —g o it F HT29 fmve cnlm e foff #ic >+t scramble-shRNA HT29 ‘w
oo MBS 0 A F 2 X £ 3 (p=0397) 2 A kg
7 R Z &0 lentivirus ;‘ M7 ¢33 BEHT2 iz eniif 4 o ¥ 87
hMOB2-shRNAI HT29 w*z &7 scramble-ShRNA HT29 ‘m ¥z 3 4 vt i

=X

Jui

(R 10B):A~ 7 % chup & » A Fehwe e $iF £ 80 317 %
¥ 12 % 31 scramble-shRNA HT29 ‘w2 #icp P & % >* hMOB2-shRNA1
HT29 im#¢ (p=0.0006)z* hMOB2-shRNA2 HT29 ‘w#z (p=0.0164) -
‘2 hMOB2- ShRNA HT29 ‘m* [ chdic p v 2 p] €2 5 £ B (p=0.074) -
g ET L E 5§ hMOB2 ehd st drd|pF » HT29 ‘mve e 4
S UELS I
5. Jm¥ # 7 (transwell assay) 4 7

5B i3 HT29 e chfh (740 4 £.F &2 hMOB2 3 B > 2V )12 fm¥e
#7472 KA Y mre 45 a0 4 o 2 1 scramble-sShRNA HT29 fw ¥z
Faidrdle s B Fad 5 1F100% 0 @
hMOB2-shRNA1/hMOB2-shRNA2 HT29 m?s it & F Sl o %7 3
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10%s FrenR B 2R TFET > KB I8 Pt > ETE
e 12 DAPL 4 409 cn HT29 fwfe » A BEpcst ™ R (B 11) - %
% ¥ g B scramble-shRNA HT29 ¥z 5 45 (7 cndm Pz $icp PP Ag 3 %
hMOB2-shRNA1/hMOB2-shRNA2 HT29 ‘% - & i* {6 ¥ 1% I
hMOB2 shRNAL HT29 ‘m ¥ 4% (74 4 © % 1 83.6% (p=0.0006) *
hMOB2 shRNA2 HT29 ‘wm*z B| ™ ' 7 90.7% (p=0.009) (@] 12)-d s+ +

2 hMOB2 th I ps - ¢ & HT29 fmte chfg (70 4 R 4 - 54

N

>

’

Fite R sk AP FIRhMOB2 A F|Emre 2 T BEEF LM

BEHNARFE T R ES s FBEHHET LR M E o
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it

1. h\MOB2 3¢9 £ A # 3 AL B ’«_EL% » B ’&_—‘Bv,’..%f_w’%‘l ¢
TRAREAR
MOB #-v & %r& - B & F~ S AP B FRFET
- ¥ F-v ' (Luca and Winey, 1998; Salimova, et al., 2000;
Colman-Lerner, et al. 2001; He, et al., 2005; Devroe, et al., 2004) - 1245

A0 P EF AT A RN ER Y RT-PCRE & & & 8:2 & w3 F

—

w7 F ®F MOB2RNA & MOB2 #-v en& 3> 2% MOB2 R
AP MAXRLBETN of bAZ LY > AP By
LS-SCAS 2 anti-MOB2 488 7 f B e ik i F R d {8 > ¥ LR 1|

hMOB2 #-v & 4 B 7 I et (B 7 chfd/i § whd 354 7 3g

Bihded o Bl RUREME LR/ 2R hMOB2 v & R &
PFo T g TR e g e s hMOB2 3-9 e SRt a0 &
% hMOB2 & gz c% 2 1 &1V 7 it F 4B - hMOB2 #v {3
AR A G TR R S 0 AW ARG T ¢ I hMOB2

MRNA 7% £ Bk 4 4 ¢ Wik je (capsule invasion) 7 & % 4p B

1 > BgoF & hMOB2 & * % cn & i # v 5 49 B (Wang, et al., 2001) -
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2. hMOB2 3-¢ ¥ # - m% # {7
MOBZrﬂ)\EH"’ AR MOB2 39 272 4 4 ¢ %»ﬁ]ﬂ;

F R fER F Y 0 Mob2p &2 H e iR 8 e A L 5 B
(Colman-Lerner, et al., 2001; Weiss, et al., 2002; Jansen, et al., 2006; Hou,
etal., 2003) ; %% 7 ¢ R4 I dMOB2 ¢ 2588 2t g ok e

7] ik (He, et al., 2005; Liu, et al., 2009) ; 41 * % &< neuroblastoma
mie thePAT 7R I MOB2 ¢ fUg A 5 R i <13 2 (Lin, etal., 2011)-
GEAHN LA EAR R B G I e e R 8 e % eh
DEG AR > Tl MOB2 3t me s P il € F B o Aok AP
SRR e 4] % 35 Mahlavu jm e thenid B ¢ 3 L6 B 4 IR hMOB2
> Mahlavu iz e45 (740 4 € 34 5 4p F 3 > hMOB2 e pF
Mahlavu w2 9% (750 4 B € T ' o AP &Y > HT29 ke i
# {740 4 9 e 4% (7 A 47 (transwell assay) & 10%x F g H 7 0 &

8 | PFerpL s E € 715 hMOB2 % | #r#| m AP 4B
wre W 4 F B LR T A i hMOB2-sShRNA HT29 e cradif 24 a¢ 4 &
raxidpe g f HT2O mefpr M AL B » srl AP 5%
hMOB2-shRNAHT29 fw¥z g} (7ac # T "5 B2 mie i 4 @ B o 57 & 1Y
b7 ¥R hMOB2 ¢ B 8w 4 (7 4 > @ ¥ hMOB2 £ 'm
Pz Al it ' * (chemotaxis)® i 7 40 B o

hMOB2 & 3% :8 & &k e 413 w547 0 BT p °
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F1* Mahlavu m# & {7 § © Ty R B 0 BLE T hMOB2 ¢ R &
mre (it (79 % (leading edge) » # fme X Pl g g P > e

g REDGAPE TS RFHE o Actin hR E 8 E

i integrin
Pif % 81w jz > Rac ehiE 1t 82 PIBK R J & % 308 R {7 30 i eh) =
B# T (Arjonen, etal., 2011) - @ % E & (fungus): MOR
(morphogenesis-related NDR kinase)zt 5. i@ i ¢ (@] 13) » MOB2
NDR % & {6 ¥ 1 3 gipk i* Rab GTPases ~ Rho GTPases - transcription
factors ¥2 mRNA bindingproteins » & 34 - actin fm?e ¥ 2 ch%g it
vesicle =8 1% ¥ fm e R BE M R8T 1 B R e e 27 ) f
(Maerz and Seiler, 2010) = ¥ b= 5 F7 % 45 i CAMP 7 14 3 4c
astrocytehMOB2 mRNA 14 3> iT:E astrocyte < stellation (Fang et al.,
2012)° 7]} hMOB2 3-v izt 4p M cnTF) 3+ cn B4 §_E (T A P E-

1A

3. hMOB2 3¢ ¥ #: fim%e 3§ 2

f2¢ ii hMOB2-shRNAI HT29 ‘¥z chim®e 3 4 F % @ L% T §
hMOB2 % F|3r4 | » &% = X chimie #icp E FIH F BT 5% o Wmp
¥ hMOB2 7 1 18& fm % # # [#r 4] fm%e 7 = - hMOB2 3% #3538 &
s F @I A GwEHL > Pa A FE T g‘f,—!zrm;g g 4

hMOB2 7 ¢ & LATS1 & LATS2 % & » @ ¥ 122 NDR1 & NDR2 ¢
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N zpresl e B 758 & 5 2 N =39% A At B 5| ™ . hMOB1A/B 2
NDR1/2 i* % 2_ & - hMOB1A/B 22 hMOB2 2. f% & NDR1/2 &7 N = 5%
AN & A 5 MRApT 5L g a ¥ hMOB2 ¥ 12+ 3 phosphatase 2A
inhibitor OA iF#* » & {7 NDR “wife i* = "% > > ) 4 14 NDR 9
&t (Kohler, et al. 2010) - F]#* NDR #p B 154 50 > drimie 3 F (45 =
B aug il € % 7 hMOB2 thf B4y m ¥ % & 4 R hMOB2
iMahlavu fn®e b 3 L it HERK B4 1 I AKT 485 3 4e el
A5 0 B hMOB2 7 &c 7 2 i iEdrd] NDR 514 » & i ERK 2582
1 AKT 2 BL 3 3 o fmPe 3 4 27 1R 3E 'm#e 75 75 (Luca, et al.,2012) - #X
M F A7 A1t g e e Fk SMMC-7721 ‘¥z 3£ {7 hMOB2 i & # e
F % > %I SMMC-7721 'wm?s chd £ 213 2 ¢ < ] hMOB2 e 33 37
(Leng, etal., 2012) - iz 225 B A PFapm R L5 pr > FIp

MOB2 trime 34 thé & 5 mBZ R 99 A icFiio

B AWt 34 AP EF R hMOB2 Bk R A B R F 30T
A2 ApmeRY T ERYH hMOB2ER LR - I & H ok
HT29 ‘w® kit (7 hAMOB2 # it A 5 » flwme 3 4 § %% 3 hMOB2
| ¥ R w4 i TR wme B TR %Y 4 FEinT hMOB2
chfrdl g fmre e# A TR o A F I A i hMOB2

R F A B R b ERehEd o BEE- HPFT] o
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B 1: HT29 ‘m¥e 32 % [
B 1A HT29 ‘wre 3t & 24 ) PF{S & - $f- 3 cniwmie > T B 405 3
B %

Bl 1B : HT29 ¥ 32 % 48 /| PFIs B 4 {4 chim®e P AR ens B R B -
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PR s ehpEd RN > AP HIMOB2 thA A A F A 5 & & o

- Beenig BT dmte iR REA R TR S (2A) ) - B R PFlmre oGt
Feihd 3EA(2B) 0 = Bk B P I vh A AR S R (2C) 0w &

5 B PFim e ) ik ¢ RER R ¥ R4 (2D) -

34



211 7 B ERERE D /UL e 8 hMOB2 £ 5 A -1 -

(B oo clicd %40 3 F o uihip e e 8k)

_ hMOB2 Expression
Tissue
Cancer Normal

Tonsil 2 1
Throat, Pharynx 2 1
Esophagus | 3 1
Esophagus 11 3 1
Esophagus 111 3 1
Stomach | 3 2
Stomach 11 3 2
Stomach 111 3 2
Small intestine, Duodenum | 3 1
Small intestine, Duodenum 11 3 2
Colon | 4 1
Colon 11 3 1
Rectum | 3 1
Rectum 11 3 1
Parotid gland 3 3
Pancreas 3 2
Liver | 3 4
Liver 1l 4 2
Gallbladder 4 1
Adrenal gland 3 4
Kidney I 4 2
Kidney 11 3 2
Thyroid | 2 1
Thyroid Il 3 1
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#0120 7 b BT BIEARAS T K /U % hMOB2 4 55 & -2 -

(B oo clicd %40 3 F o uihip e e 8k)

. hMOB2 Expression
Tissue
Cancer Normal

Placenta X L
Brain 2 2
Breast | 3 2
Breast 11 3 2
Lung | 4 2
Lung Il 3 1
Lung 11 4 2
Lung IV 3 3
Lung V 3 2
Lymph node | 8 2
Lymph node I 8 2
Bladder I 4 4
Bladder 11 3 3
Testis 2 2
Prostate 3 2
Ovary | 3 L
Ovary Il 3 L
Uterus | 1 L
Uterus I1 2 2
Fallopian tube 3 3
Adipose 2 L
Muscle 2 L
Skin 2 L
Thymus 8 2
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W Cancer
= Normal

| Cancer

= Normal

B 3% F .E'.:F‘« 7hMOB2 L 54 5
B 3A: 4 1-1 & B B 7 chhMOB2 eh4 335 B T 351 » 9518 cfik | -

o

B 3B:4 1-2 & B BF HhMOB2 th4 55 & T ¥915 > o118 ek ] o

HiE R At T P R R 30 R M e hMOB2 £ 3§ St ¥

AT
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B 4 : % J e % hMOB2 4 3R

BIAA D 5 66 f § M5 fpenie iy B o I TS T A e gy
(squamous cell carcinoma) « & m*s (% ¢ > +=)p 9hMOB2 £ .4p &
214 4) 5 R es e (i d FIfT)hMOB2 ch& miEy 1-2 4 -
B 4B : 5 70 § it gpenie g B I LTS Hﬁ{@i)&’w
(adenosquamous cell carcinoma) - J&fm % p (% ¢ = +2)57hMOB2 # IR
5 21(3~4 #) 5 @ ¥ BB wR (s d FIHE)hMOB2 4 Al K 5 1~2
o

Bl 4C : 5 27 /& § {4 2 45 o

i
[

~
=F
*
W
|
i
—~
e
%
=
—t
Il
~—
=
2
~xmh

hMOB2 v 3R » it B A IR & 5 1~2 & o
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B 5 @i e hMOB2 4
BISA: 5 T2/ F HEEHho i ¥ o HILLET S o T4 4L e
(squamous cell carcinoma) - & fm% (% ¢ > 1) hMOB2 # 8.5 7| >
AL R A i sk (dd TH2) e hMOB % A& R i

1~2 & -

B

F15B: 5 50 /% § (L& Rpcnlo s B o pIL B ET 5 R
(adenocarcinoma) » J 5 (5% ¢ = 42)enhMOB2 £ R+ & 3 & -
BOSC: 5 20& FHAMagesdsyy  BlY LEF LhA T i

(i [f=) > @ AP hMOB2 eh 7 § 14 ki At o
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B 6: %ot d peyt(-)

Bl 6A 1 5 65 -+t x Bl gy & EIL 8T S R
(adenocarcinoma)e & m* (& ¢ > 4=)7F P & «hhMOB2 4 (4 3-4 2);
AR FIR)N 5 24 -

OB : 5 28 fk § b F x okt Fd ¥ Lo wR(zd

12)4p 4 B 6A & 23 hMOB2 s (%) 1-2 A )0 B+t i o
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B7: <5 edad i)

B 7TA 5 52 i~ Hopenim ity & > IR LU L e
(adenocarcinoma) o J fm#z (% ¢ = {2)3 P &g hMOB2 £ (4 ) ™
Piles(ed FIfR)N 5 24 o

B7B: 5 64/ T 0 F < F s x5yt g (2d fiiE)7

5 NMOB2 14 (1 4 )M &7 1430 ] TA S 2.5 o
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35kDa

25kDa

hMOB2
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B 8: hMOB2 #-v ** HT29 m% ek IR

Bl BAI L& & k% 23 HT29 'z 4] * phalloidin (iz ¢ ) % F-actin
(i - B), sytox (i ¢ )4 ‘m¥ (i | B]) 2 anti-MOB2 ¥k (% ¢ )%
hMOB?2 (iii -] B])sh% % - ¥ & hMOB2 2 & & # 3t HT29 ‘w® chime
28 e B o

Bl 8B: #-HT29 'wre cnFPoj it (78 > S B2 chA & B % o7 105 )

HT29 ‘w75 % 4 I hMOB2 3¢ > =**% 30kDa =% o
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B 9 : hMOB2-shRNAIi HT29 m*z 559 hMOB2 # 1

HT29 fm?z 4| * hMOB2-shRNAi 1/2 i& {7 F (s » 7 14 b > R B2
(B 9A)% 7 hMOB2-shRNAI 1/2 HT29 ‘% 7 hMOB2 ¢ % 37 ¢ #&
HT29 % & control eend F R F)k% o #0 3 L a2 % § (L 2
5 (%] 9B)» #3724 7 hMOB2-shRNAI 1/2 HT29 ‘m #& :5 hMOB2

L IR AT HT29 fm%e (** 1 p<0.0L: *** : p<0.001)
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Cell Numbers (N*10°)
OO P, N W B U OO N ©
?
3
=
N
(o)

Oh 24h 48h 26 s A

Time(hours)

"

HE

% %k k

e

Pl
/ ; -=—control
y 4

--hMOB2 shRNAI-1

// ~hMOB2 shRNAI-2

oh 24h  48h  72h =z B
Time(hours)

A

Cell numbers (N*10°)
O P, N W B U1 O N

B 10 : fmve 3 4 F %
B 10A: ;‘ﬁ“r} e B & LR Y ¥ I HT29 fm 2 22 control
(scramble-shRNA) HT29 ‘w2 & % 24 ~48~72 /] prenim®e e p b 7L
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7 AR (p=0.397) - B S F dmre i 4 a4 AR e

B 10B: F %k eimie 32 & F B0 ¥ 1208 3 control s ¢ e #cr hMOB2
ShRNAI 1/2 % enim?e $ic 3 4p v i pF > &% 24~48 /) g5+ 122 75 control
fehimie e 5o e B pERR G Mt enZ B o 3] % 72 ] B control
et Jep & 3 *Y hMOB2 shRNAL = 2 hMOB2 shRNA2 ‘e ckm 72
B o Bor § hMOB2 Ak dr|pF > HT29 %z it 4 ¢ # € < 3| Fr] o

(* : p<0.05;*** : p<0.001)
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Control

hMOB2 shRNAi-1

hMOB2 shRNAi-2

Bl 11 i # (79 B BB T B
¥ A5 17 B BB R ¥ 11 L control e ehim bz Bie(9 BE) P AR

% % hMOB2 shRNAIi HT29 ‘m¥*z -
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120 * %
%k ok
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5 o
o
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[5)
°\° 60
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S >
40 -
o
2
E 20
O -
control hMOB2 shRNAi-1 hMOB2 shRNAi-2

B 12: me s TRk EEE B
#-control i sl ®e 5 7 i 4 L5 100%: 5 S ¥ 145 3 hMOB2
ShRNAL HT29 ‘m* #2 hMOB2 ShRNA2 HT29 im® ci1fs 7 4; 4 % 4 P

BT ST 5 o (%% p<0.01;%** @ p<0.001)
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. Transcription mRNA binding
Targets: | Rab GTPases factors protems Rho GTPases

J/ /
| Actin cytoskeleton

Affected Pathways: ‘ Secretory pathway l—) | Cell wall integrity |

|

Cell polarity,
morphogenesis

Cellular Output:

B 13: MOR &2 5518 vE

GC kinase ¥ ¢ NDR kinase =7hydrophobic motif = therine Zip& it >
i NDR 2 MOB2 % & crpFiz# @ NDR % >/ it {6 » 8@ 3 mpe it

T etk en(Rab GTPases~ Rho GTPases~transcription factor &2 mRNA

binding proteins) > ¢ 4 B %mre A ~ fme BEahx B > actin fwre F %

A Bis ik A e R AR
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