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DO, VUBLEMIZII D A A ACNERRTTHILbHY, LFTLEI7 AV T 1 OEWT
—HIEPETERY, T TR M FUNMBICRONRLSTY, T h—Y—AF 77
T AV M I OREEREROMBEDEE S - TV VEMUEM~TF RREEIZATETH D,
UL, RERSNICESROEY ) AVA =, Ty BN FHET 5L, MAEZRETER,

L, T AT OEEEIER IR S S AR B RERER O D Lo TWND, FT2,
INPEBE T, 777 A MM AV EGDL OO TRARELERGEL, BohdT—4
HiESTL D, ZOXIIT, MSEEMD A Y v REZETH DD, F—2 L& LTY UEfbfif
BroNy z— g HIFEFICEL o TN D,

DEDOZ EMDEBEZTH, HEOhaEzHW v ay M Uc i bV Vb7 F RDgy

MrmshhE - T o HEEERRRE L , RIRE L TIHEMN L D 0B Ch b, ZDONEIX
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BETHT Y LU VU RERTHD EEDLNTEY®, BETHREBH LWFIENER Ik
JCW5b, FlzIE, BABLGTTHD Se D SH2 KA A V& NAICERFEEL, U kT n

RS FEG T D F AR ST, ZoMIRz 2 R EEFIA LT ey o) gl
7F RO AT ) ST R OMRIIRENT 2 S S, mOEINEEZ R L TnDY, 2

2 WS T AR R FIEOW R4 % bKGRIICB 2 2bh s b D LB 6N D,

&

SRl 5y FIRNTICRLDSRA TS FIRIE, Z o\ 7E 7 A4 B— b a2 LRI S T o

M7 o~ 777 4 —2L DT F RYEEITD, SN CKET T a v T =T 7 LTT
TA=T AL, VBT F RERMET DLWV FIETHD, & pH TOWHFHZ v~ ~7
T 74— K DRTF RamIEENERRE <, SmWrBERE L AT D T2 DI ERERDBEmWN T &
5, A A B HPLC (IZ X D0 EHAICIERTIHEL MHEHN SN TWLHIETH D, £z, F4=
THATARED Y CEBAUEREIEIED VLR T T RORBADB D 720 E ST D FIED
—OThbH, BEEZBLT, (FEEAT v TOLITMADEEHEZNZ E0 D, FEFICTFH O

IHEL IR > TVDN, MEVEZ DY VBIE_TF RRRESND L RIAEND, £z,

Z OIS 2 Y TV, IR & AR Sa o BRER R L IR A5 & SILACIEZ VW T T
NUETH Z LI RY, IRABEICBWTOLRRINCEET 2 U S RUEM & o7 Btz

P E BRI L 0 R LT,

15 Solari, Fiorella A., et al. "Why phosphoproteomics is still a challenge." Molecular BioSystems 11.6 (2015): 1487-1493.

16 Kaneko, Tomonori, et al. "Superbinder SH2 domains act as antagonists of cell signaling.”" Sci. Signal. 5.243 (2012): ra68-
rag8.

17 Bian, Yangyang, et al. "Ultra-deep tyrosine phosphoproteomics enabled by a phosphotyrosine superbinder.” Nature
chemical biology 12.11 (2016): 959.
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3.1 HERAERUVHERMH

3.1.1 DH ORI

HIHIZ, SILAC T7~v LiIcflildz 4 fEMET 5, IEH MDCK #ifidZ Heavy & Medium, 255
Hl % Heavy & Medium (ICZHEN 7L L, Heavy 7L OHifllZIRA L TR 5, Medium
TAOLVORIRE, ERENHEM TR T 5, MREZFEEEZICT «+ v v a2 ECHBEKEZIT, T
N A7) TR A YL, AR B 5, 6 R 5 2V T 10 REfE] O8R5 & 1%
THIfZ B L& > Rt T2, L2 o R0 8% N 7V b L, X7 F
EOWET LD, B LIENTFRT7 T 7 a T8 Vb T T RERERL, LC-MS/MS 12T
SINTT B INTIRICST T RESIZ FIE L OER L, BAEKERNG T TLET Y V7T
RZ2®N 25 (X 3.1-1), KPICIEEFEME S Ras 2B & OIRAERSLMIC OV TOR LR,

Src ZHEML A FHIWTZIRAEEEICOWT S, Ras ZREAMM & [FREICE/T 5,

15



S5 == B8
MDCK-pTR MDCK-pTR
MDCK GFP-FlagV12 Mbck GFP- FlasV12
——— ) e e f—eeeee——)
Heavy (L sB:’Argw) Medium (Lys4/Arg6)

+ v v

acolecan-c o
ﬂ [e[=]=]
BEe (=[=1]=]
1:1 Mix Culture Monoculture
_? _& 6 mg _? 3mg if 3mg

* Trypsin digestion

(et - HpRP Fractionation

L L S B R

LE‘ LC-MS/MS

3.1-1 1) VBAER TF REHT ORERE
U VR b7 T RERNT O 2R L7z, SILAC T~V L7l L 0 & v 7 B e L,
KU 7V L LIRS T T RGEEITY, 0% Y VEMERT T RERATH . L
72U VT F R & LC-MSIMS (2 THHrd 5.
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3.1.2 A

RRBRTHWAHIIZLL TO®@Y TH 5
1) MDCK
2)MDCK-pTR-GFP-RasV12

3) MDCK-pTR-GFP-cSrcY527F

3.1.3 MDCK il aDRERAELIAT NJL{E

SILAC £%#h1%, DMEM minus L-Lysine and L-Arginine (Cambridge Isotope Laboratories) (= 10%
dialyzed FCS X O 1% penicillin/streptomycin (Gibco)Z Mz 7= b D& Lz, Z ORI, SILAC
heavy FIZ1% 50 pug ml-1 & 72 % X 512 U-13C6-15N2 -L-lysine (Lys8) & ¥ U-3C6-°N4-L-arginine
(Argl0)Z Nz 7=, SILAC medium HIZi% 50 ug ml-1 & 725 K 52 U-2H4-L-lysine (Lys4) &Y U-
13C6-L-arginine (Argé) % Mz 7=, & HIT, TAX=r - Fu U U E#Z < HAT, Medium F K&
O Heavy H 5112,  L-proline (Sigma-Aldrich) % 200 pg ml-1 (2725 L 9 12z 7=,

MDCK #ifa % "7 k741 7 U L #%#EME RasV12 %3l MDCK #ifd, 7 b 744 7 U L sk v-
src 5681 MDCK #ffifld -, ATiRo> SILAC Biiitio T 5 ks L, Milluny o7 BHD Y v JkOT
NF = B m CRERNE T ~ B LTz,

KT, EA 10 enDEEE T L — MIZERNAR T ~ ALl 2 #5618 L, 12 BpfijisaE L CHE
e St 7o, BT 2/, Medium L L7= MDCK #ilifl & RasV12 Z8 B4 (& 5\ i Src
ERME) #ZNnETh 1 7 L— hE#E L, Heavy 7L L7 MDCK #ifid & RasV12 28 L 2 1:1
TRALEZLDE 27— MEE LT, RIS, 7T 879 A 27V &M T 6K (& 25V i 10 Ff
[W]) Bige U, B8R Y NV AR BHE LTz, BR%ICHE M2 RS, PBS T < vEif L 72#12-80°C

W TR LT,

3.1.4 BAUNVEHHRURTF RHHE

HARIED B 7 L — MZ 10% TCARIREZ N Z, BV A Y L—sR—THlinZ [FII L 7=, &0
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BAEIC KV 2o R EEEIL, 77 FACTTHE NI ER Ly N ERERICARIE Ny 7 7
— (50mM Tris-HCI pH8.5, 10% Sodium Deoxycholate) (Z CIEfEL7=, 7r 71 7 vt&A (Pierce
BCA assay kit) (2 CTH /X7 EREZRNERIZ, 3mg #1480 MDCK Hifdo BlkE# (Medium
Z V), 3mg A & MDCK-RasV12 #ifid o Bfi53# (Medium 7 /1) , 6mg 8 &0 MDCK
Al & RasV12 Ml DR G E:# (Heavy 7L) ZEAL, bbb Tl2mg ¥ X7 B2 HEL
7= A LTeH ] 7 BER% 5mM DTT %K CTiEoc L, 50mM iodoacetamide ¥k (2 T 7 /L /L
feLizdb &, MU T UPERIZT7F KL L, HighpH Reversed phase chromatography (HpRP)!8

WZCRTF RESE LT, &IFE, £ 311080 ThHD

Time (min) Flow (mL/min) %E
0 5
2 8
40 32
41 300 05
42 300 95
44 300 5

Column: Xbridge C18 (4.6 x 250mm, 5um, Waters)
Fractionation: 30-second/fraction
Mobile phase A: 20mM Ammonium formate pH 10

Mobile phase B: 20mM Ammonium formate pH 10 in 80% acetonitrile

% 3.1-1 RTF RAEIZH TS HPLC DRIERTESH

3.15 YIUBIERTF KDIEE

PELTT T 7 v a renBlile Lictk, TRENDOEZIZONWTY bR z21T 72, Y
VR LFEELX, Titansphere Phos-TiO Kit (GL A = X)Z Mz, FAIZx v Mt~ 1 k=2
—VTHES 7278, U BRSBTS Phos-TiO F v 75 5 1% 100°C T 3 HIEA > F a_— L,

HEBRA 2 AT S Te AR IEE L 72, U b7 F N 24581, StageTip C18 (C TR L, .0

18 Gilar, Martin, et al. "Two - dimensional separation of peptides using RP - RP - HPLC system with different pH in first and
second separation dimensions.” Journal of separation science 28.14 (2005): 1694-1703.
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TR L= — TR T 0.1% TRFA ISR v 7V 2 RfiEL, 8% LC-MS I THoHr L7,
LC-MS %% 3.1-2 IZ/R LT,

MS condition ( Q Exactive, Thermo Fisher)

Property parameter
Nano Spray lomization
Ian Seurce Property Spray Veleage © 1800 (V), positive

Ion Transfer Tube Temp - 250°C
Orbitrap, resclution = 70,000
ME Scan Property Scan Range - 400 - 1500
RF Lens (%) : 60
Activation=HCD, HCD Collizion Ensrgy=33 (%)
Detector type - Orbitrap
Data dependent mode - Top 10

Data dependent decision Charge State - 2- 7
property Dynamic Excluzion | Exclude after 1 time, 80 s2c durarion

MB2 S8can Property

Intensity Threshold : 5.0 = 1I3Ia

HPLC condition

Time (min) Flow (nL/min) %EB
0 300 4
3 300 4
111 300 35
112 300 a0
114 300 90
115 300 4
120 300 4

Separation column: Packed tip column (75-um i.d., 12-cm long, 3-um C18, Nikkyo Technos)
Trap column: C18 Acclaim PepMap precolumn (Thermo Fisher Scientific)
mobile phase A: 0.1% formic acid

mobile phase B: 0.1% formic acid-acetonitrile

* 3.1-2 SILAC #7281+ 5 LC-MS/IMS DR FEELHETE

316 TR

LC-MS (2 TEHNT-FT—# X, Proteome Discoverer 2.2 (2 TEMT LT-. ~<7F FEHIDOFRIEIZ

Mascot (2 THT\, FsRIZHV 725 — &% ~X— Z % Uniprot proteome database (UP000002254) % i\ 7=,
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3.2 SILACEIZ& ) VERIER TF FETDIER

321 Y UBIERTF FBRTEROME

WOz, ARG B GEST OB 2 A 5, Z OFMEICH WS 7T —F 1%, False
discovery rate (FDR)(Z & % Confidence level (FDR < 1%), Mascot ion score 73 30 LL LD & D22\ T
1To7,

fERT OFER, RasV12 FBIFEER 6 REH O W 7 LhbHId 14,280 O NTF RMXEE S,
Z? 5 H0 5,032 FEHITY b R ETh o7, FERIZ, Rasv12 FEBLHER 10 K o4
> 7V 20,687 FEEHOTF RR[EE &4, EOHIC 7,419 FEO U VLT T RREENT
W7o, Sre 28 B BIERE R 6 REM O 7L TCIE 7,195 FEY 4,767 Y UER{bX7F K, Src A&
SR BIRE SR 10 IFE O Y > 70513 9,369 FEEHT 6,090 23U (LT F R CTho7= (K 3.2-
D

I, FESNTZY VERIE~TF R U UR{eT </ BOBEIZOW TN EZ A, K9
FRY @b v, K LERY CBEALVA=0THY, FTus RN Bk X7F R
DEGIL1%RE CThH o7 (K 32-2) . MIEATOY Vigbs v X7 BIZBWTE, Z01FEA
ENEV DY VBETHD LEDN TR D, SEOKERITZEOIFERIG Z KR LI H DT

boHEEZLND,

19 Hunter, Tony, and Bartholomew M. Sefton. "Transforming gene product of Rous sarcoma virus phosphorylates tyrosine."
Proceedings of the National Academy of Sciences 77.3 (1980): 1311-1315.

20 Hornbeck, Peter V., et al. "PhosphoSitePlus, 2014: mutations, PTMs and recalibrations." Nucleic acids research 43.D1
(2014): D512-D520.
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a b
‘lllll" ‘iiii[:>a
c d
‘lil.ii[>23 ‘!iiii>bg
3.2-1 RITF FRIE#HE ) VEBIERTF FOEIE
450 SILAC ST THRLNTZRTF RE, ZOHRIZEEND U U BRIETTF ROFEE
s L7z, a IEFEHIIE & Ras ZREMN & OIREEEFE 6 B oY 7o, U UEgk
N_TF ROEAIT 35.2% TH-o7-. b, IEFHIIE Ras 2B & OIRAE:HE 10 B 05
VNI ONWT, U U bR T TF FOEISIT 35.9% Th-7-. ¢ IEFMIIE Src 28 B
L DIRERZE 6 o7z onT, U U7 T ROEIAIL 66.3% TH-7-. d.

EHHIIR & Sre Z AN & DIRAEEE 10 FFfl oY 7 izonT, U U b_7F RoE|
A1 65.0%Th - 7-.

100.0%

75.0%

25.0%

0.0%
Ras-mix 6h Ras-mix 10h Src-mix 6h Src-mix 10h
= Phosphoserine 88.3% 87.8% 87.4% 87.5%
= Phosphothreonine 10.7% 11.1% 10.8% 10.3%
= phosphotyrosine 1.0% 1.1% 1.8% 2.2%
3.2-2 ) UBIET =/ BOSHIKR

KON TELNTZ U VB LT T RiconWTC, U riby A4 o7 2 JBOE S %R
L7 WO iz Ty, B ool VEESTF L L, Fuasrny UEE
LENTWBEXTF ROEIEIT 1%FLE TH - 7=,

21



WRIZ, FESNIZRTF FOEBREL U VBT F RO LA EO A~ £,
[FE SN TF RORNLEFEEOE WD O (Mascot Score>30) A filifti L, SILAC & &1l D5y
MR AZE A RT T DMITHR LTz, ZORR, WTFHoH 7B 0N T SILAC EE&EA T
BRI L BIEMO S 2R L TR, FESINZXTTF FORESITELMIL & DR
BICBWTELZRERNVEDTH -7 (K 3.2-3) , E51, U VBT F FDHO SILAC H
ORI e A 7T A TRLE (K 32-4) . ZOREE, U VBT TF FIZBWTHER
ERE e fEfHDICE T T2 HIEEO S AR L TEBY, RERTTF RREROSAmER L Wi
HITFRD 6 eroi,

WTHOHT T BN TS SILAC T B3 TE TWRWATF FE— 7 3 —ELL EFE
T50, VUFESMOE AT T A EOWmREWVEL 2> TS, 20T LiE, REHE
IZBWTY VML Z D, HOWVIEMY Y RIEPEZD LWV ) ZEERML TN b O bIF(E
LTW528, KEBZIEMSL & 7 F EORHRFLLFIZ K 5 EBEXRES, GHERIESYO ST
THDHZ EI2L D SILACpairpeak DELD EZ EWVWo72Z ETRZI - TWD b, 2Dz &
Mo, BEEETIZRT 2EE~T7F FOFMBMTOBICIE, 610 Lyl EZRIT 5 2

Lz L=,
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SERYREES3ENSEE 8RR R
st ndifodrrriddddinig
Ratio (log2) : co-culture / mono-culture

a b
3500, 5000,
@ 3000 o
Y] U 4000
T s =2
= =
% 2000 a‘ 3000
g &
o 4
" 1500 = 200
g 1000 | g
Q Q w00
) son- (W)

ol sl | '™ 0l
EE eI NNe R P Eo I LEREREEE
R R L

Ratio (log2) : co-culture / mono-culture
c d
2000 2000 -,
) w
% 1500+ % 1500 -
= =
=1 o
1] v
o 1000 - o 1000 -
e —
- -
£ :
= 5004
Q Q
|8 (%

o an , 0
EErd e R P e RN E A ERER 2SR
ﬂa"”"""‘".'ﬂ."."1%"’!?“’!?"1".‘5"."‘."!"."!31'!

Ratio (log2) : co-culture f mono-culture
& 3.2-3 RENTF FD SILAC Lt 5

450 SILAC S HriZ TH B ALz~ 7 F RO SILAC ratio D43 ARz 7~ L7z,
SILAC Z#EhfE (log2 ratio) = & D~ FA%L Count (Peptides)z & 2 k7' AT TR L.
WTROY T ITEB N T HOMIRBUI R E REWVII R B eho T,
Ras 2 Bl & ORAEZE 6 FEf o > 7L b, IEFMlE L Ras AR L OIRE
HMIl L Sre Z R L DRGEE 6 KoY v d. IER R

Fegg 10 B o 7L,

el 7 v ¢ EH
S SR & DIRG

L Src &
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a b
1000 2000,
— -—
W ™)
% o -g 1500 |
= -
% 600 %
o o, 10004
S —
- | —
g 400 g
3 3
o 20/ Q
Q-ea-r'. nnnnnnnnnnn 5 = ’ ¥ Y ]
qa_.a:qa:sa,s,aﬁ.qqi’fﬁnaﬂi"
Ratio (log2) : co-culture / mono-culture Ratio (log2) : eo-culture / mono-culture
c d
1200 1200
@ ' a
= =
- 800 =
o j=1
@ L]
o 60 -
S— e
T w00 E -
= =
Q I [=]
O 20 O 200
I Y e e Y QY ytyas gy g FENZENEEER
ﬁgﬁnnﬂ—§—$3§a$3 SEERERRER B RREANES T EEREREETESENEREAE
X 3.2-4 1) VBIERTF RO SILAC LD 5%

420 SILAC T T b7 U iRk~ F RD SILAC ratio D3 Atk & 7~ L7z,
Z 71%, SILAC Z#E (log2 ratio) = & O-X7'F KA%L Count (Peptides)% & A k7' F AT T
LI WTNOY T BN THEOMIRIUC KR E RIEWVT A SR -7z, a EFH
fid & Ras 2 ¥l & OIRGHTEE 6 FEF OV 7L b, IEHEMIE L Ras 22 8ila & ORAE:
# 10 Kl 70 e IEFHMG & Sre AEAMIE & OREREE 6 Ko 7L d. IR
HORAE & Sre 28 AR & DR
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322 EFEFHBELEZEMRLEOXEERIZTEHTS ) VBIERTF FOIER

KM T4 DDV TN D SILAC 53t 1T o723, TN EN DR TEE 2R~ ) o~
WAL T F RITAGFHT 5 L 2000 M Z B2 2805, ZOMnG, MEFRIZY UENLEL,
MOEER Y VBT T KA L2 iudZe e, IEERIG & 28 Bia & o EAERIC X
S CHBEREEIZH S O ThiuX, Bk 6 Kt & 2% 10 K T H AR 2 b2 2 LT
HT EEAEE LTERL, 7z, EFMEE Ras ZRMN L OIREREETALONLBIG L, E
HHila L Src ZRME DIRAERETHLNLBGIIT LB L2 b0 H D, T77b5, k
BRRIEEE ) DBHIARA~OBENBIR TH D, ZNbDZ b, 27BN THEL T
BarT U UMb T REfh L, eSS B0 mn Y UMb ER AR R D 2 L o
oo FTo, WRREEBY XA NOFNLIMEEIZY VLA Z R T O 5720, XTF R
[AE DERIZAE HLH A =27 (Mascot ion score) J Y MS/MS 77 7 o 44 (Peptide Spectrum Match,
PSM)DREEEZ S HEL, T—X 74V T 4 OEWLEDOEROH LTz,

£F, P AHTHRBELTEBT L bOEET 5720, Ras BRME L OREGEEROY
77V (RasV12 6h, RasV12 10h) &% U vSrc Z8 Sl iR & 8548 5 > 7L (Src6h, Src 10h) D L
7uy MAEER L (83.25~8) , T—ZD7 4 AF )7, £THOORAE LT PSM
fE7s 3 LA L, Mascot ion score 238 20 DL ETiTo 72, ZOF — X fRHTOREE, 6 REfE2E & 10 FF
B ORI TI@E LT 2 5L BN 2 U U7 F FiE, RasV12 ZEM OS5 452 {#, Src
ERMIA DL AT A ThH o7z, —J7, 6 RifikEaE & 10 Refi k22 o Tl L T 2 520 B
T2 U UL TF FiE, RasV12 2RI OLE 330 ffl, Src ZE 5N DSE1% 391 i Tdh - 7z

(4 3.2-5, % 3.2-6) ,
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TNK$1BP1 SHROOM2

" - . DL ) mese s .nm

g 6 RPS6KB1 ~ CAST BCLOL J, AHNAK2 . THRAP3
= ARHGEF7% E2RL16
o cudz VM * - AHNAK '
= | ' . S
= & SMARCCL® §,  * . . CETN2 + KIAA0930
= ST I Eisie CAMK2D
i RGL3 AHNAK2 o . :
o) ) T T o7 emisp  PUML
g > GTF2F1 : R EIF4G1;
. THRAP3 : :
= sARFGApz  HIAATERES [T W .., sobul 4
-~ sapzogp  APIS FURF - 4%y «. + . " .pBMI12B
. * . ® o> .:' ® o |ge® s = s
ol R B ] 20k e T S e
= NAV2 EDC3+" **. . AJUBA
frrd 3 o ® o s | Lats2!
=3 !CCNL?_ . . .,_.‘:1*.% = L K WDR47SAM048:
? -2 . . .' Mgl e * " EHD2 LSR :
o] (MEPAsHILT e ot Tus KIDINS220 ¢
o z ATRX * % 1, CCNK .
T * NCL L Sx % j 2 BCLOL
—— "
o -4 . *CLIPL SPP1 - S rTPIL 2
oTs) SOX13 . . BAIAP2 . % . KIAA1217
o . SORBS2 # PNN . GTF3C3
et 5. B
o KRTS RAPGEF2 s
e RAF1 * *i  ARAP3WRN IRF2BPL
m - - RO W & Dreme H - " - Lo -
o :
-6 -4 -2 0 2 - 6
Ratio (log2) : co-culture / mono-culture, 10h
# PSMs
3.00 50.00
3.25 Ras ZEHMIAL DESEEICEITD) VEIERTF FOLEH

IEH#IM . Ras BRI L OIRAERICBVWTRAWEENEZY VLT F Fe T v
FL7o. &% Ky MIU Vb7 F RERL, ZOHKERSTZ /X7 EH D gene symbol
ZRLd L7, MR AR 6 BFICH 1T D SILAC L v A1l (log2 fold change)Z 3 L, ##
HIRA R 10 O LU A lEE R LZ, 7 uy MCHWEY VEB{E<7F KiX, PSM>3
J% OF Mascot ion score > 20 D& THIH L7z, 4 K~ MEIPSM O3z L » TE3ITF LT,
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: - . . - . . .’.*-..m L . .  J
© g ACINIGATAD2A  (isp1? ATRIP a
q; XRNZ{. +ATAD2 , SLIRP
_
= PTDSS1+;" » PACS1
§ 4 CAMSAP1 .- eI :
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O der 35 oh map7p1  NDRGZ
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o] FIPLM7 § BBX - cHamp1
g « REPS2 " P 2" +. cLMNA BROLS
E ey CLEClﬁ_’:; o PP MTUSlf
. 1 EMLS AKTIS. - ARHGEF3
o CDC42BPEB x * YTHDF1
53_ Q === ------,.---.’-.t-.f.,.':t .p...-.,‘ﬁ.--,._---..gpgo.-- -
% B . 'EIFSB COBLL1 s 3
g § FARel ) g o SH3PXD2B }
o . . CRIP2 *_*t%" ‘:-, an . SYAP1 ARHGAP23 :
0 2 ., Rt X O u RABL1FIPS :
) MARK3 oTms o2, T e ot TCOF1
= G BN i+ CAMK2D
= FUNDC2~, . NAVL |+ magaks s
oo 4 ABLIM3 +PKP4 !
1
(o) . « . _}J9P70Q9
=2 SIN3A: . i
= SHTN1 * ' 1.BODILL
0o 6 MYO18A il
= AHNAK2  CLINTL ! ERRFI1 GRIP1 STRN3
o i
L}
-6 -4 -2 0 2 - 6
Ratio (log2) : co-culture / mono-culture, 10h
# PSMs
300 50.00
X 3.2-6 Src ERMifa L DREEEICHEITH) VBIERTF FOEE
IEF M L Sre ZRRMME E OIRGHRICBWTRWES Y Vb7 F K& 7 r v

b L7z, MRS 552 6 Rl

iS5 SILAC L > A1 (log2 fold change)& 2% L, H#ifiliix

REH#E 10 o Lo AEE R LT,

7'y MZHWE Y Vb7 RiX, PSM > 3 &

X Mascot ion score > 20 DO 5{ETHIH L 7-.
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W, SOICHERGEHSTT RERIT 5720, =207 4 VX2V 7%, PSM i 15 LA
I, Mascotionscor40 UL ECf7o72 (X13.2-7, [X13.2-8) , 6 FefijtssE & 10 REfEEF &R O CIHIE L
T2 B EBINT 5 U V(b7 F Ri%, RasV12 £ BMIMEOSA 7 8, Src BRAMIROEAIL 6
fHCdhotz, —J, 6RME#E L 10 R B ORI CHE L C 2 5L B 32 U Vb7
RiZ, RasV12 ZEAMILOLGE 6 1, Src ZRMEOEAIZ I TH-TZ, TNHDORXTF RiZo
WTC, £ 32-1I—EAERLZ,

ZOHT, ETORMFIZENTHE L TLEEZ 73 b DX, FKMPSFGASTPSK Tdh o7z, Z D
RTF NI VBBEAEOREINTEBY, X7F RESHIHF 5 FEHOEY U UEEIL TN
HHDThoTe, ZOVU VE{ERTTF RiX, Ras £ R &L OHLEEERICHBWNT, &% 6 KT
7.9, 10 BT 58I LA LTHY, —77 Src ZRMMME & DOILEERICB O T H R 6 BT

4.1 f%, 10 BT 2.9 fi#lc B LT,
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3.2-7 Ras ZEME L DEAEEIZHE TS VBRIERTF FOZLEE (2)

IEHAE L Ras 2R L DIRAREBRICBVWTRWESRY VBB LT F Fe 7 a v
kL7-. fitEh IR Ok 6 BRRIIC T 5 SILAC L A1# (log2 fold change)% 3¢ L, il
AR 10OV AEER L. 7ry MIAWZY VBT F RiE, PSM>15 &
Y Mascot ion score > 40 DS Tl L 7=.
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3.2-8 Src ZEMA L DEBERICE TS ) VBIERXRTF FOEE (2)

IERME & Sre BRMIEE OIRAERBIZBEWTRWESNZY VT TF RETr vy
kL7-. fitEh IR Ok 6 BRRIIC T 5 SILAC L A1# (log2 fold change)% 3¢ L, il
AR 10OV AEER L. 7ry MIAWZY VBT F RiE, PSM>15 &
Y Mascot ion score > 40 DS Tl L 7=.
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Gene Name

Protein Name

PSMs

Ratio (log?): 10h

Ratio (log?): 6h  Mascot score  Annotated Seauence

Modifications

ABCGH ATP binding cassette subfamily F member 1 16 —237 -117 79 [K] KLSVPASDEEDEVPAPIPR [G] 2xPhospho [53; S7]
ATRX ATRX, chromatin remodeler 20 —1.32 —2 64 44 [K] ATSSSNPSSPAPDWYKDFVT DADAEIL EHSGK [M] 2xPhospho [5/Y/T]
GCNTZ2 Cyclin T2 17 —2.39 -1.78 46 [KL.HYQSQSASSSSYTSPIK.[M] 1xPhospho [S/T]
CTNND1 Catenin delta 1 23 -1.72 -1.31 82 [R1.FHPEPYGLEDDQRS MGYDDLDYGMMS DYGT AR.[R] 1xPhospho [¥/S]
KIAAI 328 KIAA1 328 15 —6.64 129 10 [R]VT AASVS MESLKGAGDSVDDGNFCR [G] 1xCarbamidomethyl [C24]; 2xPhaspho [T/5]
SPAGH Sperm associated antigen 9 16 —1.58 -218 45 [R1SASGSS1 DKL DQELKEQQK [F] 1xPhospha [5]
AHNAK2 Uncharacterized protein 18 253 299 63 [K].FKMPSFGASTPSK.[DS] 1xPhospho [S5]; 1xOxidation [M3]
BCLAF1 BCLZ? associated transcription factor 1 27 2.36 1.58 70 [K].GRAEGEWEDQEALDYFSDKESGK.[Q] 1xPhospha [S17]
DDX3X DEAD—box helicase 3, X-linked 17 6.64 3.36 40 [K] DSSGWSSSKDKDAYSSFGSR [S] 1xPhospha [5]
PLEC Plectin 15 112 6.64 103 [R] RGSFDAT GSGFSMT FSS55YSSSGYGR [R] 1 xPhospha [T/5]
SERBP1 SERPINE1 mRNA binding protein 1 20 1.05 2.52 83 [K].S KS EEAHAEDS VMDHHFR.[K] 1xPhospho [S]
SSFAZ2 Sperm specific antigen 2 16 2.47 1.34 99 [R1IGSMSSVYTSNKETDSPPPLTR.[S] 3xPhospho [S6; T/5]
VM Uncharacterized protein 20 1.48 508 109 [R].LI ODSVDFSL ADAINT EFK [N] 1xPhospho [S]
b
Gene Name Protein Name PSMs_Ratio (log2): 10h  Ratio (log2): 6h  Mascot score  Annotated Seauence Modifications
CRK CRK proto—oncogene, adaptor protein 17 —6.64 —6.64 50 [R]1HGVFLYRDSSTSPGDYVLSYSENSR.[V] 1xPhospho [S/¥/T]
SRRM2Z Serine/arginine repetitive matrix 2 20 —6.64 —6.64 49 [R1.RS 35555 DSEGSSLPTAPEVALK.[R1 xPhospho [S]
TJP2 Tight junction protein Z0—2 17 —1.48 —1.34 54 [R1.DQLRDSSPPPAFKPEPPKAK.IT] 1xPhospho [S]
AHNAKZ Uncharacterized protein 15 1.54 2.03 68 [K].FKMPSFGAST PSK.I[DS] 1xPhospho [S51; 1xOxidation [M3]
LMNA Uncharacterized protein 17 187 147 70 [R] SYRSVYGGSGGGSFGDSL VTR [S] 1xPhospho [S/¥]
NDRG2 NDRG family member 2 18 6.64 419 43 [R1.SRTASLTSAASIDGNR.[S] 2xPhospho [S/T]
SH3RF1 5H3 domain containing ring finger 1 15 1.79 6.64 66 [K1.KRHSFTSLTMASK.[S] 1xPhospho [S4]
TNS1 Tensin 1 17 1.98 115 99 [R1.5QSFPESEPQLPPAPARIG] 1xPhaspho [S]
ZNF2B0C Zinc finger protein 2600 16 129 1.03 a3 [K]GTNTSSSPHKTGT PELR [S] 1xPhaspho [T/5]
— ~ o ~ 1=
*x 3.2-1 EEEEICEVTERT LI VERERTF FO—&

G & DIREERFMICBONTET 2R U VBT TF FO—RarR Lz,

7> SILAC Ratio 73

U U b~7"F Ri%, PSM > 15 K U Mascot ion score > 40

2B EH DT 05 FU TOEE 2R T O Lz, ZORETHT SN ZbDoDHhnG, Ras ZHEMH 5

M Sre ZFAINE & D 6 BEE M ON 10 BRI OB IC B W, 2ToHh 7ty hTHET S L DA —EIZ L7-. Annotated Sequence DR
T, SILAC 7V ENTeT X/ WaF L TW5H. £72, Modification (22Tl BT I/ B & AEMIMEORERF#RA R L TN,

2F
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3.2-9

AHNAK2 1) VERIER T F KORERUVEE

SILAC Z73#TIZ TRWZ E3v72 AHNAK2 B3k Y U ER{b~_7"F Ko, {83972 Precursorion & OF Production @ A~X2 kL% 7~ L 7=. a. Precursor ion

AT KL,

@ IR ST SILAC 7UL_T7F &K L, Heavy 7L KD Precursor signal I% Medium 7L X0 W2 LRG0 5.

b. AHNAK2 #5452 41] FKMP[pSJFGASTPSK @ Production A< kL. 75 REKD 7 T 7 A > ~E FKMP[pS]JFGASTPSK ® & ® & —5¢ LT

B0,

VU be ) v a2Eaie 7 7 7 A MM AU EN TV A.
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U VAL~ 7F K FKMPSFGASTPSK (% AHNAK2 (AHNAK nucleoprotein2) 4 > /37 B H D
s Cd 5, AHNAK2 1%, 1,648 7 k5720, NRIZPDZ KAA v EHFFOX LRI ETH
Do AEIRWE SN UEEY A X, 0 IR LESIORITET 5729, FKMPSFGASTPSK
FOFE AR 6 EfFAEL T\ 5 (S564, S732, S914, S1096, S1264, S1446) . 7235, E h AHNAK2 (%
5795 7 X JRINOIRDHERRZ N IETHY, A XEFE L NRIZPDZ FAA EFfHOH
NIBETHD, L, ZOKEIZAHTHY, FFFRITHEAL T2V, AHNAK2 |3 AHNAK &\
IFPBnF L L TR SN Z N7 ETH D, AHNAK2 &0 JFElZ /o772 AHNAK (2D
THH U7 EOMREICET AMRIEHEVEATELT, BIED L ZABRRMOZ R 7 'H
ThbHEF 252, AHNAK2 L FAEEIC, AHNAK ©#) 700kDa DELK S > /2 EThDH, ZHET
[ZH STV D AHNAK OFERRICITEE 2 e b O3 d 0, FMICE L 003720, EIF,
RN DR B 2/ d 5 7 — 2 28, RN ORZR LV HE ST %, AHNAK2 &
BT -OEE CTHRBLD ER- LTV X "B E L THREDRH D2 B, ZO X5 RED I
A EIERIIN L ODFET 528, BUED E 25 AHNAK &KUY AHNAK2 OREREITHRIR & L CTAH
Th b,

SEIEWE SN Y v BE{LE S FKMPSFGASTPSK (ZH Y 3+ 2B 511X, & F TiX
FKMPSFGVSAPGK (ZfHY 4%, 2D U URILFALOESNIZ~ T X, A X, 72 T70 L, < O
WCHRIFSNTWD, B MZBWTH, 20U UEREENLITME Y K LESIFICHFEL, o8
12 fJZ Kb, #0 R LESNOFIZ Y UBRIGEAL N 2 b DIE, DY U ERLIKIBDOZEEIZ LY
SN EONIMEEE RELSEZDZENTRIN, FEHLWVIEIANT BfiG o FORE - T
BEDHIH ORG-S RE SN D%, HDHVIE, HED ) VBRIb YA SRS D7D, T FNNDF -

F 7 OHBE ORI 5T, AIEERR L e —LEHZ 5500 LivZewy, WTEiicw X, il

2 Davis, T. A., B. Loos, and A-M. Engelbrecht. "AHNAK: the giant jack of all trades.” Cellular signalling 26.12 (2014): 2683-
2693.

22 \Wang, Minglei, et al. "AHNAK2 is a Novel Prognostic Marker and Oncogenic Protein for Clear Cell Renal Cell Carcinoma."
Theranostics 7.5 (2017): 1100.

23 Smith, Alex, et al. "Identification of candidate biomarkers and cancer genes AHNAK2 and EPPK1 in pancreatic cancer."
Brit J Med Med Rep 18 (2016): 1-8.

24 Nishi, Hafumi, Kosuke Hashimoto, and Anna R. Panchenko. "Phosphorylation in protein-protein binding: effect on stability
and function." Structure 19.12 (2011): 1807-1815.
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BRIBEWZ U R TBETHAHZ D, ZOXZ NI EIZONWTELICHRLZ LT LT,

3.2.3 AHNAK2 DERBER V) VERILEEDEENZBE T SHRET

INETOMELY, EFEMIEEZRMEOREGEEESM TIZBWTY VERk AHNAK2 O I
HARRWEsnT-, L LZOZiE, AHNAK2 OV VU ERLEMINTTHE L= b Db, & DWW
AHNAK2 O % R 7 BRBUNEE LT b DI ARH TH D, ST, AEIOMHTTIE, %712 Ras &
FAIRRTORERICB N T Y U LR RMEDN -T2 2 L L0, Y VBT F R LS L FE
T5HZEERAT (RE321) . £IZ T, AHNAK2 ORI T T RE2RT 5 &, U VIR {bEh
ZEERVAHNAK2 HRRTF R Z < EENTWND ZENnhoTe, £ 2T, ZOMFHREFIH
L, AHNAK2 % > ™7 B ORBRIZET N o 570 E 9 naii~i,

AlEfR i &tz Y UMb~ T K FKMP[pS]FGASTPSK O HIZALSI L 0 FEY U ER(b~7 T KA
RSN TV azd, s O7F RO Heavy LT Medium O &L AR LTz, FERDTZ9IC
AW TF FEdSI 2 3.2-10 a (2R L7z, ffEAIAEITIC K 0 RuniZE iz U B 2 & e
RTF ROERIL, NV TGl —roiE> 3 FBEOL 0% W (peptide3, peptide4,
peptide5) . U VER{LH A b N KMIHFET 57T R (peptidel) &, CKMIZIFET DT
7 R(peptide2) %IV U7 F ROERE L THW, ZNRENDOTF RO Heavy/medium
SILAC ratio #[X] 3.2-10b 2/~ L7z, Heavy (X IE A HIIE & ras 28 Blin & OIRAEEHEKDO L DT,
Medium [ZHUMET B HRO b O TH 5, IRGHRE ORI, 6 B L OV 10 Ko 2 Bl CTh - 7=,
ZOFER, 2 0DIEY VLT T RiZW LD Heavy / Medium 523 0.9 TH 0, BlbERE 72
molz, —J7, Vb A FEET 3OO F FiE, Wb Heavy / Medium fl i m O i %
RLTz, ZOREREY, SRS -7 AHNAK2 O& U U UERLIERIE, & 237 BRBIAE)

R BB TIE L, VU BIREEO L TH 5 Z LR RB I T,
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= » "PGAKLEADLSLGDKGVAARDSKFKMPKFKMP[pS]FGASTPSKDLGTSVDVSVPKVGVEATLP = = =

Peptide 1 Peptide 2
Peptide 3
Peptide 4
Peptide 5
b
9
8
€ 7
2
T 6
Q
5
E H 6hr
9 4 ~ m10hr
g 3 -
o 2 I |
1 | |
0 'J T . T T T ]
peptidel peptide2 peptide3 peptided peptide5
3.2-10 AHNAK2 BIED ) VBRIEH KUY VBIEXRTF FO SILACER

AHNAK2 HikD U b K OE ) i {b~<7"F KD SILAC ratio Z g8 L7z, a. BRGEEL7Z
AHNAK2 _7'F RzRLiz. U Uik y A b B 7 F FIRO#EY Tho.  peptide3;
FKMP[pS]FGASTPSK, peptide4; MP[pS]FGASTPSK, peptide5;
MP[pS]JFGASTPSKDLGTSVDVSVPK FEU “iR{b~7F Nk, kDY Ths.  peptidel;
LEADLSLGDK, peptide2; DLGTSVDVSVPK b, & ~X7F K@ SILAC ratio Z/~x L 7-.
Heavy (% MDCK iffifid & Ras 28 S & OIR-A 54, Medium X MDCK #ifi@ & OF ras 25
S D EMEE RGO L D THD. 7T N TV A 7 ) iRk 6 BFHE RO 10 Rl b D %
ThENE R LIz, BV VLS TTF RTH 5 peptidel } OF peptide2 (% Heavy/medium 73>
TNOLAEIZENTHR 09 THY, ZERERIRNo7c. —J7, 3FED Y U fb~T7F
FIwdFn b @ Ez s L, BEEEERFE T TEA LTS ZLaRL TV D,
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324 EBHETICZEITS') VEkE AHNAK2 OEE)ICEEY S RELE

SILAC W2 U Vb7 v 7 4 X 7 2T K 0, Mg &l VT U ik AHNAK2 78
ML T ZEnmmahic, 2OZ & 2MRT 5720, U Uk AHNAK2 (263 D5k % F
R, Yt E To72, PUAIL FKMP[pS]JFGAST ZHiile L CER Lo Z2 AV, T 7+
A7V R KD Ras BRY 7 E ARSI ER 6 RefoMiaz e Lz (K 3.2-11)
MDCK & %\ & MDCK-RasV12 DM ICHV T, U UMb AHNAK2 O Y3 T
7%, MDCK & MDCK-RasV12 DIRARFESAM: FIZH VT AHNAK2 O U VRl il < FEBIFHE X
NTW5, £72, AHNAK2 DU U biT 2 Biia & B L T 2 BRI CTUE L Ty, =
DHGIIERMPAN TIEA LR, ZORELY, SILACIZX D U LT TR &z Y
Y AHNAK2 23, TEH AL & 2 B & ORARFERICTHA TS Z LRI,

U bSO EBBHER SN Z EI2L Y, 5% AHNAK2 22\ T & B IZHFE % i
WD HZ LTS, IEF IR ANE BARRD 2 PEBR - BRI, ERHIEN O AHNAK2 28 & D 1 9 7e 8 E)

ZH ST DDy, KEBBBEZEN,
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MDCK MDCK:MDCK-RasV12=1:1 MDCK-RasV12
b c

GFP

250000 -

200000

pAHNAK2

p-AHNAK2
cytosolic intensity

merge

3.2-11 BHEEEHDLWVLEAEEIZE TS AHNAK2 O 1) VERE
LY Vb AHNAK2 iRz W T, BFEZER S T T AHNAK2 OV b2 mEgd L

72. a,d, gL MDCK fifagish ook, b, e, fiZ MDCK & MDCK-pTR-GFP-RasV12 DiRE
K:#. ¢, f, i 1X MDCK-pTR-GFP-RasV12 @ B4, a, b, ¢ 1L GFP o4, d, e, fIIHLY
(b AHNAK2 FUIRIC L A5 detafg. g, h, i IXATROBEBIZIN %, Yt (Hoechist3342)
AR LT

MR 2 FEFESS 12 RfHIES R L, 2% T b7 VA 7 U v (2ug/ml)Z 1z TH:#E L 7. 6 IEfH
%RIZ 4% PFA THIE L, YetazAT-7. L Hoechist33342, #kid GFP, #RiT U &b
AHNAK?2 (anti- FKMP[pS]FGAST)

j. MDCK fifa s 2 &, MDCK-pTR-GFP-RasV12 & iRE&E:# L7~ MDCK ez k1)
%V Ut AHNAK2 O E & 41T - 72. 10 LB IC 5 £ 4 5 MDCK e Ol i E > p-AHNAK?2
DHIEBRE ZJE L, T —Z 1L 4 B O LU= FEBR S/ LN FE+SD TR L. (&

p<0.05)
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325 JIUBRIERTF FOREEDOBE®RE

AR D3 HTIZIN T, SILAC HTIEFTRE TH - 7273, U VbR T TF RORMERMENZ & &,
U VBT TF ROEIREIZ Ny FRIOENHL DN Z ERRELE LTEZ bz, SRV
U UBERER DA 7 2%, 9 BILLEDO Y VBT F RO ER S L5 & ST e, FEEE
1% 35%~65%FEE DML CTH 72, F£72, RasVI2 > T ILDEAE L Src > T VDA T,
URIZRERENHA LN, ZOH T HFRIRIZ D HERME T2 2 EBREINTVD D,
RS ARy FRREHIEIC L > TRIROREEDEW, fERICENE TR E 2 b D,
FEABEOFIITEN T, BZELTWLEEHEE L, 1000CT 3 HEOFEEZITY, £ D%
BUANTZD, AR OFRER R EWIGEITITH2ITHERAEIE Lo TeDind LAz, Wi
T L, U UBMEREROFECOW TR TRET Z LIZL, BUETOATWTAFTIRERD
DEIERIL, ZOMREZ K LT,

BREHZ W HiEZ, £3.2212F LT, AiIE TR LIEERMRE ORGEEICB T LY U
b7 F FERBZIZHWTZFIEIEL Method A TH D, ZORGITHNEATWND AT AIZFTE S
TWHHEEZANT, Fy b2 AEFICmoFIETIT 726 D% Method B, C XTU'D TH %,
ZOMDEHEDIZHONTIE, v FHLIWIEFIEEM ORI TH 72720, FEICOWTIZED

FNECHE~ T2,

Method beads or kit

A Titansphere TiO kit (column type)

Titansphere TiO beads (10 um)

Titansphere TiO beads (10 um)

Titansphere TiO beads (10 mm), baked 500°C, Zhr

FolyMAC beads (Tymora Analytical)
Phos-select (IMAC-Fe, SIGMA)

G m i m o0 | m

Ti-IMAC and TiO2 magnetic beads mixture (ReSyn Bioscience)

= 3.2-2 BRETLzY VERIEREED—E

U U bR E DR 2 T T b DD —E AR L7-. Method A, E, F, G 138~ Th
D, FEEDFNEIZHE - T L7-.
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Method B I, Binding buffer & L <C 6% TFA /80% Acetonitrile &% % V>, Elution buffer (213 5%
ammonia solution % A\ 7=, Method C (%, Binding buffer & L <C 2M Lactic acid /50% Acetonitrile ¥
2% V>, Elution buffer (213 5% ammonia solution % fi\ 7=, Method D I, { f#i7lZ Beads % 500 °C
IZT 2Kl A v Fax—hL, BRIZRLZH EEBIZEH L7, Z D4 o Binding buffer 1
2M Lactic acid /50% Acetonitrile %% C, Elution buffer {Z(3 5% ammonia solution % FH\ 7225,

ARFHIIZ VAWM TAE— N LB onc s o7 BxRFAICHW ., & FECHWEZ
(X 1~5mg THY, SIRICHNZZ T EOE T F RAREZMIE L Lz, F7z,
ARG TIIARTF ROEEATHS, M) T A o TR0 ERE D CRERERL, Vv
> hD LC-MS I T1T» 7. EHEDITORMITREDO®Y TH 5.,

ARRFHZBWTRE SN TTF ROEITONWT, £323ICFELDOT, ~TF RAEITH X

Yo 7nimg H720 OB TR LI, SIORE, kbZ< DU VBE_TF FEitsh
72Di% Method D TH Y, DL Img H7=v 787 FIHE TH ->7=, IKW\TE0->7=Di, Method
GO T4 TH Tz, —7, IV VBT T FOIERRANEIIZOVWTIE, Method D 235 %
K<, 20T Img H7-0 21 TH Y, U VBT TF ROFGIZRER AR —AZ T 97% &
DRI Y ST T R & L Cie, —J5, U VB bR T ROBINA R Z 0o T
Method G (2B L CIZ, FERFEAYRIEY ER(L_TF FOREIE G L <, STOFMETHY, VU o fR
ER_TF ROEIRIEST% CThoTz, ZORMREY, U U BRLERMECI1T 2 R & R R0
T Method D 23 HENTEY, U BT TF REDRIICEMRKRT 5 2 LR FIET
bHEF A%, MethodD IZEAL T, BEERGIT-oTEY (F32-3,D-2) , —FEIHDZH&IA

RiZ, VU b7 F ROEEN 97T%ThH -1,

% Sugiyama, Naoyuki, et al. "Phosphopeptide enrichment by aliphatic hydroxy acid-modified metal oxide chromatography
for nano-LC-MS/MS in proteomics applications.” Molecular & cellular proteomics 6.6 (2007): 1103-1109.

39



Method non-phosphopeptide  phosphopeptide total peptide phosphopeptide enrichment rate

A 916 516 1432 36%
B 583 341 924 37%
c 783 198 981 20%
D 21 787 807 97%
E 0 0 0 -
F 13 2 15 13%
G 579 754 1333 57%
D-2 21 645 666 97%

& 3.2-3 ) UBIERBRIRIC K B Y VERER T F FEIRE

THEFEHD U CBLRERIEICOWTRE LTc, X7 F FOEICHOWTIE, #0377 E 1ugd
720 O_TF FET#E L=, phosphopeptide enrichment rate (%, it SN 7=27F FOAREK

(total peptide) (Zxf9 2 U »EE{L~7F K (phosphopeptide) DEIETHE LT, BEtLi=F T
I3 Method D 23512 U R{b~ 7' MR & AR L Tuh7z. Method D 125\ T,
BHREREZITV, U VBT T MEREORBM A MR Lz (D-2) .

ARBFFENZ T2 I71E1E, Method D (IZEESWTHRIEMES NI b DO TH D, LvL, AEIOMEE
Ricks s, FVVTFTNAOFELHBREITGEVYRH D Z LRI, ZOFEDARRDHE
BWE 2 0D THERB S 2 L 3RIZ, AR 3T 24T © BUIIFEE TR SO FHEICHEL TIT 2 2, HDH W

BMROSEIZB L THEEEHL ) RE TH D,
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3.3 XED/ME

Bex IR EMBIR D5 F AT = X D E W BN DB F 2 7T MR ER A O BFFEIT A AT R
Thbd, DT T VEEIEDL O FIEZETH LD, ZOHRTHLH U 7EY VERkiEy 7
TR ZE D DR IR AL 2 fESE L TN D ARF T, IEF MRS BEE 9 5 28 S lia 2 585k L,
FHAAERNFER SNDBCED X 5 ez L X TEO U VELNEALT 5 O E MRV EESRT 5
72, SILACIZEL 2V Vb7 m T A4 X 7 ARt & 92k Lic, U v Ifu 288 & ffp 4~ % RFfR] RO AN
ALY ME, TRIVA 7V UACKVERY VNI EORBZFER L T 5, 6 KL 10
ReffI T2 &S, HLERAIRTIIB R COZ L AR R 2 Z & il T, 2 FREOZERM L 2 FEO%
BB ERE OMA G DOED0TE v FO&EGH 4 FEOMTRERZRE L, 7—FiitHic kv i3z

U VBN L TVD b DOERVIAALTE, ZOREE, AHNAK2 Z /37 BHkO~_TF R
FKMP[pS]FGASTPSK 78 RN 2 & 4172, 2 0 AHNAKZ (ZHERERA D Z L {7 HTH Y, ZHET
FEAVEM RSN TR D Tholz, 2OV VB b A MR 2R ZER L, B
& Ras ZRMILOEATEREME T CREROEIT o728 25, ERMID 5\ Ras 28 Bl
ZHITHE LG AT, BESRM T THEE LRI A SN Z LR SN, £
7o, Qe X BRI TR Y E D, Ras ZEMIICBWTTITRAIN RN oTcZ & LD,
AHNAK?2 (328 B0 2 B 0 AT IEF AR WY VML TUET 24 LV ETHh H Z LR
O 27> 72, AHNAK2 O U (k7Y Ras 22 S0 OF8FE & OPEBRICEA L, D X 5 &E = H
Db DIRDN, SROEN BRSNS,

ZDOXHIZ, SILAC ZHWEY VT v T A I 7 AENTIC LY, (ERBEFR 2 ICH b
o TWRWIERITH L, FBRFANTRICHEIND Z L R<ERIET 20 F2 R &
INHRETH D, ZDXIRT AT AR FEIZLY, T LRWERIBET OBFZE~ & R

SNDTENBFTE D,
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4 FEI3E SILACHMIZKBDDhR2 VNI EDER

ZHIRAEDI, FEN ORI L3k % 2 FE A > THAEICERA L, ZofMiao
FEAERIC X » THEMMMEZHER LTV D, ZOBICHWON L ERSHTRIL, KE<HTT
P oD b D L IEEARIED & DI T b D, MR oM R LAEIE, MaRmORE D5y
FREIC L DMEEDHDVTIDBEC L > THIEEZSND VT T IMBRENPREN R DO TH L, H
LDV, Ty v TGO X DI, MEFLI/NS @A TE, 222 KEMESTF, A3 5%
PATER L THERIBIEEZIT) 2 b L<HABNTWD, —J, IR MR A/ER TS W
WMEEN LIZERIBETH D, DE L LTI, WAy U AL TR EDIRSTIESS, ¥
RIBIREDESTFWE, D WIIRA B 2 ST MAR EOREROEDETH 2,
DX WE E BT DB ORHEIE, B E B AR TS Z L ARETH L 2 L
R, —EICZEOMIIEREZR T D ZENARETHD ZLIhH D, FZ, =7 Y Y —LRED
WX, AENIZBNTOMPZENENE L, DMERICEEND Z 037 BRI
BRI E TR ET WV EWIFLERH D8, ZOZ LidZiicB W Ty ARIZREThY, =7 VY
— DA AR B BEIRIC BT B A — R OMELE LTHERB STV 5,

IEH M & 28 B & O CAE L 2B BIRICB W TE, £ D OE R Lo HAE A
TERNBET 5 L SN TNDN, HRIERF% 2 Lo IEEMR O G HsZIC BT 2 & 134072
W, v a U Y e UARTZREWTL, MR Th D dSPARC 23RS FFEBL L1 T loser e
CBWTRHBEIND Z &, ILITIEZ DR loser Mg TOMILIEEMZ D X H 12 Z &
MEE SN TWDY, Eiz, MFFHOMIB S IB WO THIRMERIZET 20 EIRIE & A EHlE S
T2, Afa], IEHGHE & 25 & OMBEAIZRBWT, EDXIRZ N TENFUMS
L, TRSMBGEREE EO LI ALY 2 o TV DN E~RD720, SILAC IEIC

THRR 2 FEh LT,

% Simpson, Richard J., et al. "Exosomes: proteomic insights and diagnostic potential." Expert review of proteomics 6.3 (2009):
267-283.

27 Portela, Marta, et al. "Drosophila SPARC is a self-protective signal expressed by loser cells during cell competition."
Developmental cell 19.4 (2010): 562-573.

2 Meyer, S. N., et al. "An ancient defense system eliminates unfit cells from developing tissues during cell competition."
Science 346.6214 (2014): 1258236.
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41 BERAERUHERM

411 S OBRE

O3B OIS % [X] 4.1-1 12K LTz, #1912, SILAC 7L L=l % 4 FEAE 9 5, 1IEH MDCK
M % Heavy & Medium, Z5 5404 Heavy & Medium |2 Z 412417 ~L L, Medium F /L O
faZziga L ThiET 5, —7F, Heavy 7~V OMIEIL, ZHENHIM TR T 5, Mlaz #HFE%IC
F g vva ECHBEMEITT %, T I A 2 ) CREERAFE L CERME HEL S
o, ThITVAT7 VU BRMUTERY RXTEORBZFHEE L, 12 KR I 2 i j5 5T
HICZHT 5, 12 FREEIZEOE:E RiFZ# R L, 3 fHEOEE FIEZ2RAT 5, B8 LIFZREM L

-1, Z 2 37E % SDS-PAGE [ZTHE L, Z /LN kIZ X © _TFF K& [ L7-#% LC-MS/MS

(Tt %,
(=] =] -1 E=
-] EB&= L) GIE= 1
MDCK  MDCK-pTR MDCK MDCK-pTR
GFP-RasVi2 GFP-RasV12 | | cojlection of soluble proteins
Medium (Lys4/Arg6) Heavy (Lys8/Arg10) A
* + * Trypsinization
%T 'TT} F ’T‘T]] FT"ﬂ' l
=) =) B LC-MS/MS
1:1 Mix Culture Monoculture

4.1-1 SILAC-based analyses for soluble proteins enriched in the co-

culture of normal and RasV12-transformed epithelial cells

A scheme for the SILAC-based analyses. MDCK and MDCK-pTR GFP-RasV12 cells were labeled
with medium (Lys4/Arg6) or heavy (Lys8/Argl0) lysine and arginine. Medium-labeled normal
MDCK cells were mixed with medium-labeled RasV12 cells at a ratio of 1:1 (1:1 Mix Culture),
whereas heavy-labeled MDCK or RasV12 cells were cultured separately (Monoculture). At 24 h after
tetracycline addition, the culture media were collected, followed by trypsin digestion. Peptides were

analyzed by quantitative mass spectrometry using LC-MS/MS.
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412 $HRA

RRBRTHWAHIIZLL TO®@Y TH 5
1) MDCK

2)  MDCK-pTR-GFP-RasV12
4.1.3 MDCK #ifad SILAC SRN)L

AGIHTTAT M SILAC T ~AbIE, U IRt THME L 72 Fik (3.1.3 1) I2#E U T3
L7z I, EA 10 cnD¥FE 7 L — MIRERNR T ~ A biifa 28R L, 12 KefsE L T«
v v a FICHBRR S E iz, #FET 5MA81%, Medium 7L L7z MDCK i & RasV12 72 2
o ZZnEih 17— hEE#E L, Heavy 7L L7- MDCK #ilid & RasV12 2RI % 1.1 TRE
LiebDZ 27V —MEE LI, RIS, T RIH A7 U o 2Ma T 12 kR L, BRY Xy
BaRBRHE LT W\ TT FI%A 27 ) A OBMFRHIC A L, & 51T 12 FFEEEE LT,
Z O 3TFHDOEFE T O ALV R 2B L TREA L, RAAIIZT 150 pl F2EEIZJHE L7z,
ZDBE T B EE ST, LDV 7V A 2 [a190E LTt L7z (Analysis 1, Analysis
2) . XIZ SDS-PAGE |Z TESIKEI L, H#tYef (Flamingo stain, Bio-Rad) %17 - 72127 /v L —
V& BB ET 16 47E (Analysis 1), & 5 \WME 18 43 (Analysis 2) L THEID L7z, BV H
L7=%7 v}z DTT (10 mM, 55°C, 45min) K O} lodoacetamide (55 mM, room temerature, K577 30 min)
TERTTNVXRMEL, AN Tl z To72, U 7o SRR, Hib Ny 77—
/% 100 mM Ammonium Bicarbonate ¢, Trypsin (Agilent)l X &R 2pg mil-t (2 C 37°C T 16 KFH

b U7z, BRI TF F&EIL L, StageTip?®lZ THHL L 72#12 LC-MS I THO#r L 7=,

414 LC-MS/MS Analysis

2[E DT D 5 B, Analysis 1 IZ DWW TIIAFHC 3.1.5 BT L7z LC-MS FEIZHEL Tl L

720 Analysis 2 (2O TIE, BB Orbitrap Fusion (2 T3l L, TOSMEIILLTFO®EY TH

2 Rappsilber, Juri, Yasushi Ishihama, and Matthias Mann. "Stop and go extraction tips for matrix-assisted laser
desorption/ionization, nanoelectrospray, and LC/MS sample pretreatment in proteomics." Analytical chemistry 75.3 (2003):
663-670.
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% (3 4.1-1) . Analysi2 2 ® HPLC 413, AL 3.15 THIZHEL 7=,

Property parameter

Nano Spray Ionization
Ion Source Property Spray Voltage - 1800 (V), positive
Ion Transfer Tube Temp : 250°C
Orbitrap, resolution = 120000
AIS Scan Property Scan Range - 400 - 1500
RF Lens (%) : 60
Activation=HCD, HCD Collision Energy=35 (%)
Detector type - Ion Trap
Data dependent mode : Top Speed

Data dependent decision Charge State : 2- 7
property Dynamic Exclusion : Exclude after 1 time, 60 sec duration

MS2 Scan Property

Intensity Threshold : 5.0 x 103

= 4.1-1 MS conditions for LC-MS/MS analysis

415 T—HREMW

LC-MS (2T b 7T —# 1%, Proteome Discoverer 1.4 2 TN LT, <7 F RESIOFEIL
Mascot {2 THT\, BRIV /=5 — & ~X— 2L Uniprot proteome database (UP000002254) % FV 7=,
&R B IREFEYENL, Decoy database #iZ212 K% FDR T 1%KL 25560 L, S5
ERbLODH%E Y A MET B0, Mascot A 27 >20 & 5 AKLL ED SILACX7F FEH o8 D

&V D FEEHER R T,

4.2 SILACEIZE B0 I\ BEDRBTER

421 EEMBEEEMBEEORAEETEHIOINWEIVINIE

T OFESL, Analysis 1 TiX 2,393 f#, Analysis2 Tix 2,819 fHlD % L RV BEMRFEE S, Zhb
DH T OFATICB W TR SNZFBMEDH 5 ¥ 7 Eix 2271 A Th -7, FEShZ
2 X7 B D SILAC D3 A % X 4.2-1 1277 L7z, Analysis1 & O Analysis 2 #:(Z M:H ratio (Log2
ratio)| L€ v L &2 O HIEED A 2R LW e, Fiz, XTTF KoM L iEy, —on X v
NRIBERVEEORIRD SILAC XTF REERICHNWTWD 2o, U Uik~ 7F ROfEHr T A4

I XD it /2 fEZ R T b OIIAE LR, UEDZ &b, SRIOEEHTIIFEEDOFmN

45



BERPIEH SN TS b DEEZBND,

3
140
@ ADAMDEC1 =
s
T 120 2
o N
2 100 ?, :
o =
% w0 z _’_J
Analysis 1 £ 5, 0/
Z 60 5 g //’-
w 3 1
) o I
2 a0 = 5 :
g = =
= a 2
@ 20 <
I ; l 3
N @ g % N @ ¥ 9 2000 1500 1000 500 0
N 1— !- O Q D - N
Log2 SILAC ratio (Medium/heavy) Protein index
160 3
E ADANMDECL -«
§ 140 5 )
o & !
g 120 ) i
] 21
3 100 =
- >
Analysis 2 E 50 % o
=4 3]
=, 60 w S 1
g £ 3
s 4« = & |
a -2
g 20 <
w
0 l -3
;,' ;';' ,‘f 2 P B R 2500 2000 1500 1000 500 O
Log2 SILAC ratio (Medium/heavy) Protein index
4.2-1 Ratio distribution of two SILAC analysis

WIZ, ZHHOfER %A 2D Scatter Plot (2 CF L, 2 [R5 Tl L TRAEZE T CHms etk
LTCWb D&M L7-, SILAC L 24 ® 2D scatter plot 1 L[X] 4.2-2 |2k L7z, 7=, 2 >DHHT
[ZBWT, T2 LS D WIS TIZRAD T 5 4 " B aeF 4.2-1 1R Lic, Zhub D
BED, B CRLEEOIZENT DX 37 E 1T ADAM-like, decysin 1 (ADAMDEC1) T -
72

ADAMDECI1 iX, ADAM (a disintegrin and metalloproteinase) 7 7 X U —IZ/@ T 50 WA D x X

n7u7 7T —ETH5H30, 31, NRIZVZFAXTTF REFEZFD, finvTF e KAALy, A&

%0 Lund, Jacob, et al. "ADAMDEC1 is a metzincin metalloprotease with dampened proteolytic activity." Journal of Biological
Chemistry 288.29 (2013): 21367-21375.
31 Balakrishnan, Lavanya, et al. "Proteomic analysis of human osteoarthritis synovial fluid." Clinical proteomics 11.1 (2014):
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TA VT RAAL Y, EBICARRERT A AL LTIV RAL U EFFON, BEBEERCHnE
REBIXFFI= 72082, I B1C, a7 7 —EEEICLEZ ADAM 2 U ARG AR, B
k{23 T a2-macroglobulin 2 k35 A X a7 a7 7 —BiEEEA L T\ b, B hTiE, HER
Mk~ 77—V RIBIZEBILTND Z ERREINTNSES, L, ZOABRARHE
DIFE A EVBH LN TNRWE T ETH D,

K12, ADAMDECL (ZDW\W T, IEHMla L 22RO EERNZ T 2 R ELE O HEIZOu

TORGERL, TOMAEERIZE T 25125V THREE L 7=,

6.
32 Bates, Elizabeth E., Wolf H. Fridman, and Chris G. Mueller. "The ADAMDEC1 (decysin) gene structure: evolution by

duplication in a metalloprotease gene cluster on chromosome 8p12." Immunogenetics 54.2 (2002): 96-105.
3 Fritsche, Jana, et al. "Inverse regulation of the ADAM - family members, decysin and MADDAM/ADAM19 during

monocyte differentiation.” Immunology 110.4 (2003): 450-457.
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4.2-2 Scatter plot of Medium/Heavy ratio from two SILAC analyses

From two SILAC analyses, Medium/Heavy ratio was determined for 2,272 proteins. Log2-
transformed M:H SILAC ratio from two independent analyses is shown. Red dots denote top ten

proteins.
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gene name

protein name Medium/Heavy (Analysis 1)

Medium/Heavy (Analysis

SILAC Peptides (Analysis 1)

SILAC Peptides [Analysis 2)

ADAMDECT ADAM like decysin 1 83 119
MMP13 Mairix matalloprotemnase 35 41 a0 104
COoLAA Collagen typs IV alpha 1 chain 39 33 4 35
EFEMP1 EGF containing fibulin B extracellular matrix protein 1 28 3z Rl 25

MEZ Malic anzyrme 2.3 38 5 5
MNP Maitrix metalloproteinass 26 [ 15
THFEF1D Tumor necrosis factor supsrfamily member 10 23 11 10
FGF2 Fibrablast growth factor 21 1z 17
COL15AT  Collagen type XV alpha 1 chain 24 T 12
GPNME Glycoprotsn nmb 2.2 16 14
STC2 Sranniocalein 2 20 b 15
SHMT2  Serine hydrosymethylansfarase 11 16
LTNOL3 Histone H4 45 48
MUCSE  Mucin 5B, clig @ g 128 185
PPIB Paptidyl-prolyl cis-trans isomerass 141 168
sLITZ Slit guidancs ligand 2 23 26
CEMIP Coll migrason inducing hyaluronan binding prabein 90 145
IL16R1 Interbewkin 18 receplor 1 8 16
MYHI0  Myosin heavy chain 10 [ 15
SERPINF2  Serpin family F member 2 ] 10
EZRFE1  Integrin beta B8 113
AFF Alpha-fatepratein 12 0
ERA&P1 Arminopaptidass 207 176

= 4.2-1

The list of the significantly upregulated or downregulated proteins in the mix-culture of normal and RasV12 cells.
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422 ADAMDECL1 W% /Ny BRIRESHDIER

SILAC IZ& 2 FA 2 Y —=v 7 ORER, EWMIEE LRI 0LEREMAITINT
ADAMDEC1 O5iith COEBNRE STz, DO LA T 5720, EEMEESIETH
% MSL1 scan filtering %3 & Western blotting 7412 & ¥ ADAMDECL O ik E &4 1T -7,

MS1 scan filtering 35 THW 54> 7 /LIX SILAC 7NV E1THT, TRENOEESLMENHED
AT EE R BIG A ML LT AR L, HEE TITo72, R LENOEESITE TITO
7VIREELL, SILAC IECOFRBIERICHE U 7=, Vo T VFHIE T4, E &5 ORI ADAMDECL
H R DELS % TEIZ Bk L T2 ZERINAR 7 ~ L7 F K (SLNSPEQEDF[*3C9,"*N]LQAEK)% LC-MS
BERFONEIEEME & L TEaTOY 7T Z 7=, JIEIL Orbitrap Fusion % Vv 7= LC-MS |2
TATVY, SILAC % TfT 7= Data Dependent Aquisition mode TiT-7-, Hbhi=T—#i1%, 7
Proteome discoverer 2.2 (2T ¥ /37 EREZ1TVY, ZOREIER % Skyline Software (ver 3.7)(Z1
VA, ~FF REIEREEHR (m/z, charge state, retention time) Z F i L T MS1 B EA 4 D7 1
~ 7T L L7z, MSL 7 v~ k277 LOHHIE 3 5D Precursor isotope Zffiti LTV 7
EEEFL, WEIEESXTTF RHERRICITY, Z7e~x N7 7 0%8Fk L7 (K4.2-3 ) . NHEMEE
WRTF RO TEEHWCEREEZMIEL, &Y% 70O ADAMDECL OfEL L=, &4
YTV OEIY, MDCK HUMiEs %2 1 & Lz &L EOMsMETR L (K 4.2-3) . ZORR,
SILAC DEFFE M Tidie <l H ORFEEMF T IV TH, ADAMDECL (3 MDCK & % 3 RasV12
25 AR O ARG R RF I LN TR AR RS FICB W TEE RIGTIC 25 LFEET 5 2 L 2VR
STz,

ADAMDEC1 D38l 1%, Western blotting Z FIV T &R L7z, FAW=HUAIX Dr. Lund XV fit 5

LTCW2W=h DT85, ARE 1:250 IS TR L7 (X4.2-4) , ZofER kv, ADAMDECL #

34 Schilling, Birgit, et al. "Platform-independent and label-free quantitation of proteomic data using MS1 extracted ion
chromatograms in Skyline application to protein acetylation and phosphorylation.” Molecular & Cellular Proteomics 11.5
(2012): 202-214.

% Lund, Jacob, et al. "Monoclonal antibodies targeting the disintegrin-like domain of ADAMDEC1 modulates the proteolytic
activity and enables quantification of ADAMDECI protein in human plasma.” Mabs. Vol. 10. No. 1. Taylor & Francis,
2018.
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YT BEOEIL, HESITUSOTFETOHEES NI Z LIl s,

MDCK RasV12 1:1 Mix
- 125 - 125 a3 - 12! I
e | S | e
Batch1 2 8 Zzs Zzs
i. i I
o . o : A AN o | AR,
325 330 335 340 325 330 335 340 325 330 335 340

s

==
L]
M-

£ ! £ 12| £ 12| 32
Batch2 2 & § s § 8|
325 330 335 340 325 330 335 340 325 330 335 340
—— SLNSPEQEDFLOAEK - 867.0127+4
§ a ADAMDEC1 —— SLNSPEQEDFLOAEK - 872.9263++ (heavy)
T
S =
o 21
=
4
2 1
- I
-
g o
MDCK 11 Mix RasVi2
4.2-3 Expression of ADAMDECL is increased in the co-culture of normal

and RasV12-transfoemed cells

MS1 full-scan filtering analysis of ADAMDECL in 1:1 co-culture or mono-culture of normal and
RasV12-transformed  cells. MS1 ion  chromatograms of ADAMDEC1 peptide
(SLNSPEQEDFLQAEK, in red) or its corresponding heavy internal standard
(SLNSPEQEDF[*C9,SN]LQAEK, in blue) were extracted using skyline software. The level of
ADAMDEC1 was normalized to heavy internal standard peak area. Values are expressed as ratios

relative to MDCK. Data are mean + SD from two independent experiments.
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kDa
48

p — ADAMDEC1
35 J
1 2 3 4 5
1. MDCK:RasV12=1:1
2. MDCK alone
3. RasV12 alone
4. MDCK ADAMDEC1-sh1 alone
5. MDCK ADAMDEC1-gsh1:RasV12=1:1
4.2-4 Western blot of ADAMDECL1 in conditioned media

Analysis of ADAMDECL expression in conditioned media by western blotting. Conditioned media
from the indicated culture conditions were examined by western blotting with anti-human
ADAMDEC1 antibody.

423 ADAMDEC1 OELFRIRLZH DR

BRI SN T ADAMDECL O % 2 /X 7 O ifEsd S 417228, 2 O ADAMDECL OFFE M
BRIV THEI SN TWDE %2578, quantitative real time PCR (QPCR) #17 - 7=,
ZDfER, ADAMDEC1 @ mRNA [FHMEEE LV HIRAEEICB W T 250 RIZ¥inL Tk v,
B FRBL VLV THlEi SN TS Z EvRme S/ (X 4.2-5 a), RIZ, ADAMDEC1 D38l L
LD EF B EFE MBS D TE RO & B B0 TR 2 5 O E R T 57295, MDCK
fa®> ADAMDEC1-shRNA % E s Bikk % 2 At 2 L (ADAMDEC1-shl, ADAMDEC1-sh2), #f&D
AT AT o7, £, BN LT/ v 7 20 Uik ADAMDECL OB Bl MR L& 2
%, ADAMDECI-shl [Z# R LL T & TlEln FHBLA M2 TV /22y, ADAMDECI-sh2 D& 1
FEEOMENI DU FTh o7z (¥ 4.2-5b) . D ADAMDECL-shl % T Ras 2 fLififiu &
DIRABRREAT T2 L 25, BIEERFHME TORBNMEL, & LICIRAREESM T TH mRNA
OEIMIA LN e hoTz, F72, 5% EiET O ADAMDECL % L /37 BORYL EH LR T 72
Mol (X 424) , ZOZE LY, ADAMDECL IZIEF MR CHRIT 28T TH Y, BAEE
BEUETICBVWTHEEB RN EA LA Z EBNRB I, S5HIZ, Rasv12 fifld &

ADAMDEC1-sh i DR A EE 4 T TI, 1@ % O MDCK Al T O A &t~ T B O apical
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Ml ~D MBS T FLE IZD LCunviz, LLEdZ & kv, ADAMDECL [ 1E & Hiia ] C 43k

SH, BT D8 RN O PSRRI BIE 5 Z L AR LTV D,
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4.2-5 ADAMDECI1 secreted by normal epithelial cells plays a positive role

in apical extrusion of RasV12-transformed cells.

(a) Quantitative real-time PCR analysis of ADAMDECL1 expression. MDCK-pTR GFP-RasV12
cells and MDCK cells or MDCK ADAMDEC1-shRNAL cells were cultured separately or co-cultured
at a ratio of 1:1 in the absence or presence of the NF-xB inhibitor CAPE. The relative mRNA level of
ADAMDEC1 was measured by quantitative real-time PCR with GAPDH mRNA as internal control.
Average values from single culture of RasV12 cells and MDCK cells (or MDCK ADAMDEC1-
shRNAZ1 cells) are shown as black bars. Values are expressed as ratios relative to average of single
cultures of MDCK and RasV12 cells. Data are mean = SD from eight (left), three (middle), or five
(right) independent experiments. *P<0.05, unpaired Student’s t-test. (b) Quantitative real-time PCR
analyses for ADAMDEC1 expression in MDCK cells stably expressing ADAMDEC1-shRNAL or -
shRNAZ2. Values are expressed as ratios relative to MDCK. Data are mean + SD from two independent
experiments. *P<0.05, unpaired Student’s t-test. N.D.; not detected. (c) Effect of ADAMDEC1-
knockdown on apical extrusion of RasV12 cells. MDCK-pTR GFP-RasV12 cells were co-cultured
with MDCK cells or MDCK ADAMDEC1-shRNAL or -shRNA2 cells, and at 24 h after tetracycline
addition, apical extrusion of RasV12 cells was quantified. Data are mean £SD from three independent
experiments. *P<0.005, two-tailed Student’s t-test.
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4.2.4 ADAMDECL E=FHIRIZH TS NF-kB FHROEE

INETORRKLY, ADAMDECL 1%, BERERMFICTEREF VIV TREABFESNDS Z
EDRB SN, ZORBFED A = X LMIAHATH D, £ 2T, ADAMDECL O fs -
O _EFKT-E %728, UCSC Genome Browser (ZC ADAMDECL &~ &1 & — & — eIl O fif At %
To7z (X4.2-6) , ZOfE%E, ADAMDECL O¥EFHHIFEIKIZIL, NF-«xB,EBF-1,CTCF &\ o7

%< ODRFDOFREIZZ T TWD Z R ENT-,

500 basesk hg1
I 2424a800]1 242448001 242450001 242451001 24245 200 I 24,245800 | 24245 400 | 24245500 | 24248 800
UCSC Genes (RefSeq GenBank CCDS_ Rfam, tANAS & Comparalive Genomics)
RelSeq Genes
H3K27 Ac Wark (Often Found Near Active Regulatory Elements) on 7 cell lines from ENCODE
H3K27Ac
0
- Transeriotion Factar ChiP-gea (181 factors! from FNCODE with Factarbook Molifs
KAP1 FO lJ?F?
EBF1 2
CEr
EF300
TBP
NF-kB——p _L(L"i'r"__ e € o lEae e o]
“Many
BCLT1A
ELKA
BCLAF1
CHE2
CTCE I
RUNX3
Y
TCFa L
TcEi2
ZNF143
SHMC3 I
RAD21 I L
ZEB1 B
CEBFB
4.2-6 The NF-kB pathway is not activated in normal epithelial cells

neighboring RasV12-transformed cells.

Database analysis in the promoter regions of human ADAMDEC1 using UCSC Genome Browser.

The arrow indicates the potential binding sequence for NF-xB/RelA.

T a Y a U AR A ICBE L TE, ZHETIENFB B35 LT 5D Loz
HNHDH®, £ T, %< D ADAMDECL OFEHFHIA T D H17+5 NF-xB (Z{EH L, MDCK #ffiig
ZRIT HRBGHEICELG-T 208 O ATz, £7, Ao NF-«B inhibitor T& % CAPE (25
uM, Santa Cruz Biotechnology) (24 ¥, ADAMIDEC1 D& 5 TR EN ED X 95 7258 %% 5 D)

R L7 L =5, ADAMIDEC1-shl & [AFLE 1 ADAMIDECL D& (n R ZH L, RS

% Meyer, S. N., et al. "An ancient defense system eliminates unfit cells from developing tissues during cell competition."
Science 346.6214 (2014): 1258236.
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B HIE o Apical I ~DBELELZ A CAPE IRINC L v <Mz bz (K 4.2-7a,b),
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=50:1
4.2-7 The NF-kB inhibitor CAPE suppresses apical extrusion of RasV12-

transformed cells.

(a, b) Effect of CAPE on apical extrusion of RasV12-transformed cells. MDCK and MDCK-pTR
GFP-RasV12 cells were co-cultured in the presence or absence of CAPE. Cells were fixed after 24 h
incubation with tetracycline and stained with Alexa-Fluor-568-phalloidin (red) and Hoechst (blue). (a)
Confocal microscopic immunofluorescence images of xz sections. Scale bars, 10 pum. (b)
Quantification of apical extrusion of RasV12 cells. Data are mean + SD from three independent

experiments. *P<0.005, two-tailed Student’s t-test.

WIZ, ZEMIRORE Y 20 AT ERHIEICE T D NF«B {EHE L ORI Z iR T 5729, p6b
2 &k Bt 217> 7=, MDCK fif &, MDCK-Ras Z8 Bl & OIRAR#EIZH VT, MDCK
Ha & 5% Ras 5N D p65 D R[IFEIL MGG EIE L £ 577, p6d OEBITIIEE S vk
Mmool (K427, o 7o, HABRELERELTH, [FERICEGETE N TO p6d DEBAITIZA
E722ho7e (M4.2-7,0) o ZOfRELY, ZREMILE DIRAEEESM T2V T ADAMDECL O
FEELNFHE S5 IEFIIC 3T NF«B R OIEMALITE Z > Ty, 20 Z &iX, NF«B

/XA = A 3 ADAMDEC1 DFBI0Z BAMAL D Apical extrusion (43 Tdh 5 A%, NF-xB #& LAk
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Wz, BIORZAT 24 MEOHI b ZIT TWAEZ EERrTHEDEEZ HND, ADAMDECL @

FREHMER 2O TE, A% I BICHERLETH D,

425 ZEMBEOBRIZEHITS ADAMDEC1 D&RE|

IEH A & 28 AR & OIRAHRICIBWTC, AR QAR HETAN A~ LBl 523, =
DHLEIZ ADAMDECL % L %7 R ED X H I LT\ DO EREE LT,

WRED 7212, recombinant ADANDECL Z{F#fd L7=, & F ADAMDECL (3AZn7 77—
IEEEFFOREETH Y, ADAM consensus sequence D HIZdH D 353 FHH D/ V4 I Uk (E353)°
EEICEETH D Z ERHE SN TWAHY, 1 X ADAMIDECL %, Protease active site 238 0, Z®
HIZTFES % ADAM consensus sequence @ E353 [3fR7F ST 7z (X 4.2-8a), & ZC, E353A O
A%t > ADAMDECL HERIL, FuT 7 —BiEtk L OEMIC OV THRFEE T - 72,

R O E353A ZEHAID ADAMIDECL ZH58IL, 207 a7 7 —BisEEHlE Lz, EE
L LT, b F7T A= LR L7~ a2-macroglobulina (e2M)Z FVY, JEETHEEE 0.9 pgmL-1 (2% L,
PERIREE 100 ©g mL-1 2% T 37°C T 65 RfEl s S ¥ 72, [S%IT SDS-PAGE 1TV, «a2M
XV US54 85 kDa OWrHF DNy Raefitid 52 & Tl L7z, TOfEE, EFHO
ADAMDEC1 T 85kDa fiT1Z 2 KD a2M DIE{LET 23 HH S 717223, E353A DAFRTIIHR &
niginodz (X 42-8b) ., ZDOZ L XV, ADAMDECL 34 X HKDESNZI VT HEERIENES
oz bk, BEEHICIIEETRESNIZa B U AESINEETHD 2 NGRS T,

ZD2OoDF LRI EEFGT, ADAMDECL # /X7 B NS BRI apical extrusion % 75 %
FTEMNE I D EHAZ, Biko@Y, ADAMDECL / v 7 # 7 MDCK #ifiil & Rasv12 75 Bl

EERIRAEET DL, IEH MDCK Mg & DIREEE TR LN HERMIED Apicak i~ By 5,

7 Lund, Jacob, et al. "ADAMDEC1 is a metzincin metalloprotease with dampened proteolytic activity." Journal of Biological
Chemistry 288.29 (2013): 21367-21375.
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LTI SN D, ZORERICBOTESR ADAMDECL 245 &, il & 7Bl B 5
NERSYEINCIRE T 5 2 L AR SN (K 42-8¢) . £/, FuT 7 —BEEDRWERA
ADAMDEC1 Z /% T, [AFREIZHEMELG 3 E14E L7 (X 4.2-8¢), & H1Z, ADAMDECL control-
shRNA (Luciferase-shRNA) %7819 5 MDCK fifiax W\ /=2 CT%, 1IEFH ADAMDECL & 5\
I3 E335A A HAY ADAMDEC1 Z Nz CTHZ kT ero7 (¥ 428d), UEoZ & XD,

ADAMDECL (Z7' a7 7 —E &/ W REIOERBEF C apical extrusion Z75E 425 Z & ARIE X

Nz,
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Active site
Ser351-Asn366
ADAM consensus XxHEBGHXxBGBxHDXxxx
Hiiman ADAMDEC1-WT SHELGHVLGMPDVPFN
ADAMDEC1-E353A SHALGHVLGMPDVPFN
D ADAMDEC1-WT SHELGHVLGMPDIPYY
°9  ADAMDEC1-E353A SHALGHVLGMPDIPYY
b c *
: *
PR
180 [ —~ 60 - * N.S. * N.S.
130 | P-- — o2M g ] —
o, b d c
100 s .% 40 4
75— = B
*
@
- - = 20 4
L)
48 2'
0 : . : : . :
— ADAMDEC1 ) ) Q& A &
35 - 0‘9 0\9 "7 06:;1 0\9 ") x?%v
00\9 %, 6:;% MDCK ADAMDEC1-shi  ADAMDEC1-sh2
.4 : pTR-RasV12=50: 1
dog ADAMDEC1-
MycHis
d
—~ 60
£
s H
5 40
2
%
[
= 20
2
=5
<
0 Py 2, &
0@ 0@ "7‘ ‘5‘\%
MDCK Control-shRNA
: pTR-RasV12=50: 1
4.2-8

The metalloproteinase activity of ADAMDECL1 is dispensable for the

regulation of apical extrusion

(a) The amino acid sequence alignment of the predicted active site (Ser351-Asn366) in human and
dog ADAMDECL1. Red letters indicate E353A substitution. X: less conserved residue; B: bulky
hydrophobic residue. (b) In vitro proteolytic activity assay for ADAMDEC1-WT and -E353A. The
substrate a2M protein was incubated with ADAMDEC1-WT or -E353A, followed by SDS-PAGE and
Coomassie brilliant blue protein staining. The arrows indicate cleaved a2M. (c, d) Effect of addition
of ADAMDEC1-WT or -E353A on apical extrusion of RasV12-transformed cells surrounded by
ADAMDEC1-knockdown cells or control-shRNA cells. MDCK-pTR GFP-RasV12 cells were
cultured with MDCK, MDCK ADAMDEC1-shRNA1, -shRNA2 or scramble shRNA cells in the
absence or presence of ADAMDEC1-WT or -E353A recombinant proteins, and apical extrusion of
RasV12 cells was quantified after 24 h of tetracycline addition. Data are mean + SD from two
independent experiments. *P<0.05, unpaired Student’s t-test. N.S.; not significant.
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4.2.6 ADAMDECL1 A filamin [T & [X 3 E2£&

MRRBEAIZBW T, filamin 2O CEE/R X L RV BETh D, TIF U ERX VI EThHD
filamin %, RasVv12 %8 SLffifim & Bl L T 5 IER MDCK AMIEIZ B\ T, ZO5MmICERL,
Vimentin D b 22T 25 Z &I KV MIROPERRAZ 5 & 238, -2 DGHAID, FEkrEn s
FERMNDIZIBWTIE, 77 FUabE % X7 Th 5 EPLIN (Epithelial protein lost in neoplasm) 73
BEREICESL, IFRIAT T ar A o3 —8 ANEE LSS Z Lok BN D
DOBENLMEE S 538, Z o filamin X° EPLIN O5EFEIZx3 5 ADAMDECL % o /X7 E D5 % 1%
AIE L7, Ras 28 Bilfa 2 B v PHTe 1R MDCK MfRiZ X, 28 BAmfaE I filamin OEFE R S 11
%7, ADAMDEC1-shl #ifi A3 Be v PHETe A1, filamin O Z8 SANNR OB FE 0 ~OEFITMZ 5
iz, (K4.2-9a) Z D& & filamin OHEICHEZ ERE L7z L 25, ADAMDECI-shl fifiiZHz v
P E 7254, MDCK fEDHA & T filamin O EHE IR0 LCunie (1K 4.2-9
b) . ZOfERIE, ADAMIDECL I3 filamin OB E~DOERZ T 2 LKA+ Th 5 Z & &R
B3 5LDTHhD, S HICERMRMAIZIEWTE, ADAMDECL-shl #ifid THLY FH £ 725 A1,

E% MDCK Hifa Ti% &5 EPLIN 0oEfEITmz o (K429 ¢ ) .

% Kajita, Mihoko, et al. "Filamin acts as a key regulator in epithelial defence against transformed cells." Nature
communications 5 (2014): 4428.

39 Ohoka, Atsuko, et al. "EPLIN is a crucial regulator for extrusion of RasV12-transformed cells." J Cell Sci 128.4 (2015):
781-789.
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4.2-9 Knockdown of ADAMDEC1 suppresses filamin accumulation in

normal cells at the interface with RasV12-transformed cells.

(a, b) MDCK-pTR GFP-RasV12 cells were co-cultured with MDCK or MDCK ADAMDECL1-
shRNAZ1 cells. Cells were fixed after 16 h incubation with tetracycline and stained with anti-filamin
antibody (red). (a) Confocal microscopic immunofluorescence images of filamin. Scale bars, 10 um.
(b) Quantification of the filamin accumulation. Data are mean + SD from five independent
experiments. (¢, d) MDCK-pTR GFP-RasV12 cells were co-cultured with MDCK or MDCK
ADAMDEC1-shRNAL cells. Cells were fixed after 24 h incubation with tetracycline and stained with
anti-EPLIN antibody (red) and Hoechst (blue). (c) Confocal microscopic immunofluorescence images
of EPLIN. Scale bars, 10 um. (d) Quantification of the EPLIN intensity. Data are mean + SD from
three independent experiments. Values are expressed as a ratio relative to MDCK: RasV12 = 50:1.
*P<0.05, two-tailed Student’s t-test.
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4.3 ZEXED/INME

IEH A & 28 B & DRI A T 2 MilaBi 6 R RIZ B W TE G 2R IERFORR D720
SILAC iE%& FIWNToHm & o 23 7 B OMEFERIFNT 21T o 7o, T ORER, EFML & 2R L DR
AEEREM T TR BT W4 X7 B & LC ADAMDECL % hLiti L7z, ADAMDEC1 O %
VRZBE ORI, EEHVE BT M O Western blotting (2 & > THER &7z, ADAMDECL / v
7 &0 oilaz W L0, IREEZESM TIZ8 T ADAMDECT (ZIEF AN\ T
BEFL-LVTEIAN EF L THWAZ ERH LN o2, £70, EFHIRICI T 5 Filamin O4E
FE M OV EAMAIZ 31T % EPLIN OFEFEIC 27223 5 LR+ ThH Z & BT o7, BLEX
Y, ADAMDECI [F1EHlild 234 Siia 2 HEbRr9 % 2 & 2R+ %5 EDAC filHIA 1 ThH 5 Z &
R E T,

TaE— 4 —fEROMITIC LY, ADAMDECL 34k % 725 N1 O FlHES 2 Lo b D TH -
oo TNETOWELY, v avYa vRTZBWT NFB /32 7 = o ASHIRE A 1B 5 A3 R
ENTWDTD, IRERFICE L TIENFkBIZOWTHFAFT 5 Z &Lz, LL, NF«B OF
FHHIToH 5 CAPE #INZ T ADAMDECL OF BTG S D b DD, HRUHA 12360 CIER i
T NF-kB DIFVEALIZ A RN & 26, EDAC it 212515 5 ADAMDECL D5 %
NF-kB L IR 2BEENMANTNDHDEEX HND, L LERRN D, ARIFFETIEZ DR
RS HIZITE B o7, ADAMDECY OREHIENIE LTI, £7' vt — & —fEO M
Mo 6% < OIEERF ORGP /RE S, SHERHIERENME < & Od Liteu,

ADAMDECL (ZA# a7 a7 7 —EBThodn, a7 7 —BIGMHORWER Y X7 8 %
723BRIC &Y, EDAC HliNCiZe o7 v 7 —BiGtEEa 5 L 2 E RSN o 72, Mo
ADAM protein family I8\ Ti, A ¥ a7 v7 7 —BitE L I TE B EARE SN TWVDHHD
b5, Bz, ADAM22 1T Lgll & U Ay R-Lv 7% —EEaRERET 5 2 & T AMPA Z &K

EN LTV T T AREEART D LN RESNTNDEY, ZDOX I REZFIRICHTDHI H R

40 Fukata, Yuko, et al. "Epilepsy-related ligand/receptor complex LGI1 and ADAM22 regulate synaptic transmission." Science
313.5794 (2006): 1792-1795.
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E L TOEEE S SAREM S 2%, ADAMDECL @ EDAC #I#IZH 1T A0 TERETFDO S 570 %

MENLETHDL EBEZLND,
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5 H4F ESEBEICELEHRS FRITEZORE

EEEM ORI SRS RN TEE L, £ O/ EAERIC X 0 @ CHEMEREMBLISN
BT D, TOAN=ALERPATHFEL LT, IO FAI=ALENETHA B hrDE
BRRIZEBWTIE, H— R ML CHE LIZET L CTHIT ATV, & 2 TH LIV ) b M
RAEMIRDBRA I = XA LT DL 0D FERZ VLN TEZ, LrL, H—OFEM
ol T3 BT F L2 T, S B RER L~V TOBEMERBIG A 60T 2 Z LITFRARH Y,
F7p Dl & EEAN A DR TC S ERERROTENESE > TV D,

M HIRE N CAFAET D 2N ROMIICB N T, DX ) R FinEsd 5O ATt
HToOITIE, BRZICENENOMIAZ HEET 208X H 5, LL, ZOFEREINEITITIR
RRHY, FZZERHABPMET, 81 - BRIZHEL LT WE XV EEZRVE S e T
A3 7 AR EECH 5 72,

ABFFETIE, EICH—MORER THOON TE R SILACIEZISH L, s v 7BV
VIS R B OB EfENT L, EDACICBIE-T 50T OB ETo7- (F2%E, H3H) ,
IO OO IEFEMINE ZRMEE OMBFERICEES oW X7 EE LT
ADAMDEC1 Z[AliE L7, SbIZ, U VLD ZEET 55+ & LTIE, AHNAK2 ZiZCHET5
%< O FaFE LI, L LRARD, SILACIEIZ K DT, 570 25 5538 M T i3l RETS
23, [A] CEE a2 N o BFRAR A COHBIIARFRETH D, &> T SILAC M THRWE S 7=
R ii &\ BT DM 1%, BRI COELIR DN, B DV MIE R T O R DH
M7 — 2 OB THRIT D Z LT TE R0,

W, Bz IRE LIERERICBWT, ¥ Uy T EEEBZ RN 28 LWaOHnER N <o
MR S L2, AENE, 0TS CTAPIE 28R L CEBRROMSL A A, EF & 28R

M & DIREREERRHOTEB D F2FET D2 L2 HE LI

4l Stone, Shannon E., et al. "Cell-selective proteomics for biological discovery." Current opinion in chemical biology 36
(2017): 50-57.
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51 FERAERVHER

511 HAEROMRE

CTAP (X, 7 VERIBMMEEZMZ D & TH VR I B 7 VT HHTHD, BEHz b
TIVBIV DU THLN, AT I /BTHL Y P NIMOWENLMNTERT 5 Z &1
T&ER, TDH CTAP AT, WFBICIIAAE LRV VU alilER 2 AV, FEORTEEY
Ero ) DU EMBNTERL, X7 BIZRVAEFEDLZ 21T

ZOERTHWONDEERIL, TNENRRDAIDENS Y P 2EY 7 2 HHORET
H%, —DOlF Lysine Racemase T ¥, D-Lysine % L-Lysine ~LZAHa4 HEFR TH S, Lysine
Racemase (Lyr)Z 89 5 #lilaiX L-Lysine D> Y I1Z D-Lysine Z ki35 Z & THAF LIGHT %
ZEMWTED, Fz, D-Lysine IFTEARENRIE SN TS0, #ilx1X d4-D-Lysine % Lysine
Racemase ZBLAIALIZIRINT 5 &, d4-L-Lysine & L CTH > X7 BARKRICMHpI, ZERNIKT ~ L
R 5 (X51-1) . b9 —>DEEFE T Daminopimerate decarboxylase (DDC) T& ¥, meso-2,6-
Diaminopimeric acid (DAP) % L-Lysine (ZEHAd %R CTh 5, Z DEER 2 F8 BT D MIIE, L-Lysine
DR VI DAP ZIRINT 2 Z L TEFT L2 ZLRARETH L (M 5.1-1) , Lyr FEHML & DDC
FEBUAE & L-Lysine D1t ¥ |2 d4-D-Lysine & DAP Z 2 =55 CIRAR:ZE T 5 &, Lyr 381
ML D BN ERNAR T~V S D,

CTAP T FELR S, RV VU amllERZRET 5 2 LI L0 BT ~ b2 o
A b & BRI OIRGIEE DS WHEIC /e o 7242, B CTAP {£ T, Lysine Racemase [ZI 7 U A
ERHE R OBS 2 5z, V—& —FFlakRE L, CARMI/IMuzEE > 7 VS0 KDEL Blb|
AT M7z @ (LyrM3TKOEL) 23~ 5415, Diaminopimerate decarboxylase (%, #&k%E KD
BeHIT, CRhilZ KDEL B8z fHF Nz 72 0> (DDCMWO-KDEL) 73 vy 541 % , KDEL B4l % £+ 17
MAT2Z LI K0 B~ OBER WA IR SN D720, B TORERIZ L 5 U ¥ v MBS

PG E, MIaRrRINR T NARROE EpREIFETE L LS TS

42 Tape, Christopher J., et al. "Cell-specific labeling enzymes for analysis of cell-cell communication in continuous co-
culture.” Molecular & Cellular Proteomics 13.7 (2014): 1866-1876.
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Q

b
4 N )

d4-D-Lysine (+4Da) \ meso-Z,G-Dia(iE)n;r;():inmeric acid
Lysine racemase Diaminopimerate decarboxylase
(Lyr) (DDC)
d4-L-Lysine (+4Da) L-Lysine
5.1-1 73/ BARMEIC L S0 S N)LE

CTAP IRl SN D U P URIBMIE &, Tha U Vo~ BT oMHRE R LT, T
NOBERIIWILEMIIIIFE L2V L O TH Y, b 2 FEOREE BT 2 Miax
RAERPTOHRBEEINIC ) o~ BT 5 2 LR FEETH 5. a. D-Lysine & U ¥
CHIBRE L U CRIT 5854, Ml Lysine racemase (Lyr) #3881 &H 5 Z & T L-Lysine
~NEBEI, XU EERRICHIA SRS, Z D& &, D-Lysine &2 E RN A D-Lysine (i
Z 1L d4-D-Lysine) 2RI % &, Z /NI E DR ERNAR T /LD AIREIZ 72 5. b. meso-2,6-
Diaminpopimeric acid (DAP) % 7~ X / FRRIIERME & L CTEM 9 25354, Ml Diaminopimerate
decarboxylase (DDC) % F&Hl S % Z & C L-Lysine ~& BHi S, ¥ 7 BABRIZHA S
%. 723, BUEATAIHEZ: DAP O ERNAILAR .

CTAP k% = 1Ewfifn & 22 Bin & o EERICBEE 3 590 D REHFFEOMNE 27~ LT-

(X 5.1-2) , CTAP [T L 2E:5IF 2 TV, — DX IEFME L Z 8 M L OREREEZIT).,

b O —ODFIEFEMIDZ, 25 WITEEMILDO 21T 9,

H72 2 MR OIE A B4 Tld d4-D-Lysine

R, [F—ROMIE O EM LS X d8-D-Lysine Z V5, Z D 2 >OEENLELNTZ T

IVEIRAL,

REERLHEMER BV TEVWOAE L2 T, EFMlOLE 2 ik L

T2WEAE, BRI Lyr ZREASES 2 ENMLETHY, BRMAICOLEZ R i-0EE

(IR BRI Lyr 2B SR T NIER 570, 2D XL 52 CTAP ZHWA AT, £656

MD— OB EH L2 oWmic7e 5, IEEMRANCEH U2 S8k %~ (X 5.1-2) (2L,

Z D4, MDCK-Lyr & MDCK-Ras-DDC # jR& 152 L, £5H112 1% d4-D-Lysine & DAP #/1x %,

#, 9 — 5 Tld MDCK-Lyr & MDCK-DDC #% d8-D-Lysine & DAP # il x 7= 55 CHi %5, AR
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M Z3HE U C D EIFR%IC Z 37 B A2 B L, SILAC i & FREEDSHTiEIC CE® % v R0 8
T D, dd TV ENTZZ R TE L d8 TN N X VRV B R ERETH Z LT &

v, ZRHE OMAAEM L > TEEBT 20 F52 10T 5,

67



Cell A CellB Cell C CellD

MDCK-Lyr MDCK-rasV12-DDC MDCK-Lyr MDCK-DDC
D-Lys (+4Da)™, /s~ DAP D-Lys (+8Da)™, 7/~ DAP
Lyr DAP Lyr DAP
L-Lys (+4Da) L-Lys L-Lys (+8Da) L-lys
== =
| ]
Extract Protein
Trypsin Digestion
LC-MS/MS
Cell-B  cell-A  Cell-C
Cell-D
+4Da +4Da
@rrnnanan S I >
X 5.1-2 CTAP AZRUVWEEME ZREMEEDHEERICEBEYT 55
FDRER

CTAP 1E4 HW o Bl & 28 Bifa & oF EAERNCRE G- 2 5 FERB OB 2~ L7,
ZOMTIE, EFMBEAICIE T DES T OREHERET DA %R Lz, MDCK-Lyr &
MDCK-Ras-DDC % AR L, BT d4-D-Lysine & DAP #/1x 5. &9 —J Tl
MDCK-Lyr & MDCK-DDC % d8-D-Lysine & DAP % N z 7= TR 4%, £ D%, SILAC
5 L ARRD GRS CER Z R B afRITT 5. dd TNV ENTZ LRI E d8 FL
ENTH R EEMRERT HZ IR0, ZRMINE OMAEERIZE > TEET 55
T2/ 5.
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5.1.2 fARa
ARBTHOWAMIIILL TO®mY Th b

1)  MDCK, MDCK-Lyr
2) MDCK-DDC

3) MDCK-pTR-GFP-RasV12-DDC (#9)

5.1.3  Diaminopimelic acid D% #t

ABHICTHND T 2 7 AV VBT LR % 3 Z — ¥ (Diaminopimelate decarboxylase) i meso-
2.6-Diaminopimelic acid % L-Lysine |ZZ#13 53 CTh 5, meso-2.6-Diaminopimelic acid 1% /& %H72
RETHDLID, ZOREZEMHEERICHVILEOZEIER LT b7, ERaX o
ERMEES N, 2D, ZAfiZ: LL-, DD-K A Y BAEAKOIREY TH 5 2,6-Diaminopimelic
acid Z#fXH T 5 Z L 2R AT, ETHIOIZ, BMEEREEY 2,6-Diaminopimelic acid # D meso-2.6-
Diaminopimelic acid ? & AR 2 HlE L=,

LL-, DD-} O ¥V BMARDIREM TH % 2,6-Diaminopimelic acid (33240, sigma), } O* meso-2.6-
Diaminopimelic acid (07036, sigma)% X U Q /KIZTHEM L, Imgiml {Ek %= ZNEh/ER L=, Z o

YAig % HPLC 734t L, 2,6-Diaminopimelic acid {25 £41% LL-, DD-, meso-D&f tb#E % 7 v~ b
77 LOmREE L Y k7=, HPLC Z3#71%, Sumichiral OA-5000 # 7 A (4.6mmid X 150mm, 5um,
Sumika Chemical Analysis Service)Z fV>, 2 mM CuSO4 (H20 : 2-propanol = 95:5) % Jiti# 1 ml/min C
BKT DT AT TT 4 7 W TT o 728, AT EIZiE 50pg &2 VY, FEHIE 254 nm O
FECHIE Lz,

HPLC At B — 7 Hf&E L v, 2,6-Diaminopimelic acid #'¢ meso-2.6-Diaminopimelic acid & A
RIIHK 52% CThH->72, ZDOfEIZ LY, 2,6-Diaminopimelic acid (Z& F 415 meso-2.6-Diaminopimelic

acid DEAHHE L CTAROKFERERICHNL Z L5 (X 5.1-3) .

43 https://www.scas.co.jp/insrtuments-products-synthesis/hplc-column/sumichiral-database/pdf/G-28.pdf
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LEE= e B TR e T

<@ meso-2.6-Diaminopimelic acid «fm meso-2.6-Diaminopimelic acid

H O B B F E B B 8

o8 B8 @ &

LS

I IME T T T T T T T T T T T 1 & 3§ % % & % % & & & = = = = = = =
T mm

5.1-3 HPLC analysis of 2,6-Diaminopimelic acid

2,6-Diaminopimelic acid |25 415 meso-2,6-diaminopimelic acid D&% E&T 57~
HPLC % F 7= BAYEIR 9y By #T 247 - 7=.  a. 2,6-diaminopimelic acid b. meso-2,6-
diaminopimelic acid

2,6-diaminopimelic acid D3 #77>5H 3 KD E— 7 R &= Z & XL 0, 2,6-diaminopimelic
acid (213 3 A DBERN NN G F v, KOS THBERFRETH D Z LaVRR S vz, 1%
RO DHTHRER L BEORELIY, 8 SIS D E— 71 meso-2,6-diaminopimelic
acid THY (RKRH) , Zox) 7EzicaAEezRE L.

I, A DAP % T MDCK-DDC #ila’ 538 nl e Td 5 = & g8 L 7=, SILAC medium
\Z L-Arginine, Dialized FBS Z i1 2. 7= & MIZ, meso-DAP J#/E % 5 mM, 10 mM, 25 mM D& FE T 72
REfAIE 28 L 7o IR O Ba IE LTz, JRA DAP Z HW 235618, meso-DAP B LV REZFHHE
L7ze L2, WRRENRAUCELZ72%, meso-DAP AR 25 mM OE:iZIRA D A P K
L OERIT 2 Z i3tk o 72, 5mM ROV 10 mM 2B W T, A DAP & H W 7= T
BB E /D 72 WMEF A A BT, MO RE: SisE B s o7 (K 5.14) , 2

NOEDOFRERKE N A FEbEE L, CTAP iITIIZIES DAP A Hnwap 2 & & L,
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MDCK-DDC

DAP

150000 - Mix-DAP
= ./\. == Meso-DAP
-g 100000+ o-"‘""!
-
=
% 500004
o

C L} L}
1 10 100
DAP (mM)
5.1-4 MDCK-DDC #ifaDEFEIZx1 3 5B E DAP DL

MDCK-DDC #flifiel D HIFiE & 5\ MEHERFIZ X9 % meso-2,6-diaminopimelic acid (Meso-DAP) &
% 2,6-diaminopimelic acid (Mix-DAP) D 5248 % fifg#d L 7=. meso-2,6-diaminopimelic acid %
&e 2,6-diaminopimelic acid Z iV T % MDCK-DDC M-+ 5 Z LN A[RETH D = &
MR ST, 7 — 2 1% 3 RIOMSL U7 EER ) H 15 D7 FHfE+SD THR L 7=,

514 HEEROEERODLE

KN DMK DI RIIEVNNE T D &, Z o7 BB A iy 5 TR E

L%, 2%V, BER&TRIZRE

EWNEL L EH N TERBOEBZR AL Z BRI D720ThHD, £ 2T, FHEMa

DA % FERRT LT,

HEDE EF oV E T 2720, s ISl

Hr38 25113, DDC 8 (MDCK-DDC } Of MDCK-Ras-DDC) i SILAC medium (Z L-Arginine,

Dialized FBS, X O'DAP Z Mz 7=t D& E LCTHW=, —J5, Lyr 284k (MDCK-Lyr) 13,

ILAC medium (Z L-Arginine, Dialized FBS, KX fD-Lysine Z/lx 7= b Oz & LCTH =, DAP

J2 Of D-Lysine DI EE 1T 10 mM {ZHE—

TR L7,

L, 6wellplate |Z 1.5 x 10%cell/well & 7225 X 5 IZHifE %

FERETR 24, 48, 72 FE#ZICMla 2 EE L, Yz 1T 7%\ Cell insight (2 THlilats o v

FL7z (K5.1-5) , AflldiL, £AZNOREHIIIV TR 2 LRI o 8 )s
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b7 &LV, L-Lysine BREEFHITRAGAICAS LT 2 Z L3R STz, E£72, MifafH

TOHIER|ZBHE 7E WA Lo T,

250000~

—= MDCK-DDC
200000~ (10mM DAP)
= === MDCK-Lyl
-g 150000+ (10mM D-Lys)
2 —~ Ras-DDC #9
= 100000+ (10mM DAP)
(&)
50000+
0 L} L L} 1
0 20 40 60 80
Time (hours)
5.1-5 MDCK-Lyr, MDCK-DDC % U* MDCK-Ras-DDC M #fi i 15 %=

MDCK-DDC #fifiid, MDCK-Lyr #lfi 2 O MDCK-Ras-DDC HlifiE DA FE (361 T 5 728 %
RRRE L7z, SR & b, E 2N OIS TR BHKFR SO B O AN A fEsE S 47z,
F7-, MRM COMREROBEWVHIEEE RO TIERL, ABRETRD N2 - T,

MDCK-DDC iffiffis (MDCK-DDC)}, {} MDCK-Ras-DDC #lil (Ras-DDC #9)(% 10mM DAP %
AN L 7= SILAC B2l CH#E L7=. MDCK-Lyr #ilid (MDCK-Lyr) (%, 10mM D-Lysine % #fs
U 7= SILAC B5HIC THEE L7z, 7 — & 1% 3 [BOMNT U7 B D 515 5 7= ¥ fE+SD ©
£LT-.

515 RERGLA D-Lisine 012 & %5 MDCK-Lyr #if2m 5 X )L1t

MDCK-Lyr #}1% L-Lysine & £ 72\ E5HIIZ D-Lysine Z ¥4 % Z & THFEFHETH 573,
D-Lysine 23 AFRIFE I i TUVUE, ZEEIFIALIR D-Lysine % W7o & 2 3 7 B OWIE RN 7
UV AIRETCTH D, T D Z L EMERT D72, FEERIZEERNLIR T ~L D-Lysine & TR
FEBRAEA1T 572, L-Lysine &5 £ 2V EHIICEKFE T ~L S 417z D-Lysine (d4-D-Lysine)Z s L,
e RIS LS EOMIB A B LT H o B R EI Lz, FiEE, R ok
IZ LC-MS/MS 7341 % 4T\, %27 F KD Precursorion D~ A7 a~ 77 5O TEZJE L,
[F—ELH D~ 7F R do-Lysine &4 ~27F K (d0-peptide) & d4-lysine & 4527 F K (d4-peptide)
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D= Y TEE AV CEE LTz, B

Area (d4-peptide) + [Area(dO-peptide) + Area(d4-peptide)]
WZRVEHE LT,

M ORGSR, MDCK-Lyr #ilfild Z L-Lysine FRZE=E#1lZ d4-D-Lysine Z N 2 7= Es i CTRER 45 &, B

R OFE & HA\THIFN D Z 237 B D Lysine A% d4-L-Lysine I[CE# SN D Z L BNER ST

(K5.1-6a) , 7z, MRAEFENRD ZLIT D4 TV P UCEBPES, 5 ICITEHRED
S3AIE, T 99.8% % R Lz, —J7, E#M O MDCK #liZ, Lysine BRZEEFHIIC d4-L-Lysine
& %\ d8-L-Lysine & i x THEEE 32 —MAY72 SILAC 7 ~L TOEHFRAZFIE L7z (K 5.1-6b,
c) , d4-L-lysine Z 7= & #A T 5 kU H O EHLERIT, F 94l T 99.9% & 72 - Ty 7z, d8-L-Lysine
w WIS EE, SAMUE TOE#RIL6.3% Thole, 2D Linb, CTAPIEICL 27T X/
EHLRIX, SILAC 1 & [RIFEE OEHHHENH D b D LR S iLiz, 72, SILAC £I12 X % d8-Lysine
DEHENR, D 2 DI TEFRWER E o7, HBHMEIRER TH YRR ARHTH D

N, 4t d8-L-Lysine #2572 SILAC EBROBRICITEHRBIRTICHET HZ L & T 5,
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0 Replacement Ratio o Replacement Ratio o

Replacement Ratio

24 hr 48 hr Passagel | Passage2 | Passage3 | Passaged | PassagesS
T ®mE 8%
v E i T Y A
al e S
50% ,‘-‘\-.\‘ .3 O R I _ :
ey P -t
@' % | A
. ~
0% L. x5 ] O
Day 6 Day$s Day12
100%j o SRR o]
50%
0% =—t— - : o d
1000 —» —
20hr Day3 Day6 Days ///’\
100% T 75
- | T | == S — K4 (SILAQ)
; ity 50 ==K8 [SILAC)
K4 (CTAP)
50%{ i z
" o . ‘
e g v » Al 9 ©
) ) e o & ()
P I
0% - - - : &
R R R R <

5.1-6 ZERBL{K D-Lysine 2 & %5 MDCK-Lyr #2805 X )L1E

2 E [RNLR D-Lysine % V72 MDCK-Lyr fifld D 7 ~ ) b & fFt L7-.  a. Lysine BrZERGH
|2 d4-D-Lysine Z¥#shN L 7= vy, MDCK-Lyr il 5538 U 7=, —E ORI o Fam
T EICE AR L, MiaNZ o E e MU ok L, LC-MSIZ XY Lysine & & e
NTF N EFE LR AR Z TR Lz, BN EZRDICON TN 7 85
LEFIERT LS TND 2 L AR S L2, b, . MDCK fifa% SILAC 75T 7~k
L7zB D, 7 2 FRE R ORI L Z 7R LT-. d4-L-Lysine T7 L L7254 & (b), ds-
L-Lysine T~k L7256 () T T ~/MERIRIZENR 7 B, dB-L-Lysine D 7 ~/LERLR
DEFE-T2. d JF T VROPIEOHEE % 7T 7k L7-. K4 1% d4-L-lysine, K8 I
d8-L-lysine #39". SILAC 7~ L¥EIC L D K4 & CTAP 7-~-ULEIC L D K4 1@V EHRE L
B L7223, SILAC 7VHEIZ X D K8 IZHETHERVMETH 1V, MkIFHYIC SR T DA 23 7
LT,

a,b,c O dot IXERDF T EEFRL, T —F D E 4 M X DFH N TR
L7z, F70, APk U IRBRITFEM L Tuhiau.
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5.1.6 MDCK-lyr U DMCK-DDC #fii2 MDCK #i2IZxt 9 2 HIERAZ >/ BDLLE

MDCK HHfi@iZ lysine racemase (Lyr)& %\ E, Diaminopimelate decarboxylase (DDC) % Bl S+ 2% =
CIZ&Y, MENOZ N7 EIEBRICED X D e BN C o EHGE T 572, iITRAQ Z MW
T R BT 24T o 72,

MDCK #fiifidi%, SILAC (ZHE U7 KM TIT > 72, 37295, SILAC medium (Z Dialized FCS,
L-Arginine, L-Lysine, L-Proline Z /1 X 72 55112 THE#E L7z, MDCK-Lyr #ifidi, CTAP 553 O5HY

(SILAC medium (Z Dialized FCS, L-Arginine, D-Lysine, L-Proline) |2 CTHs#& L7-, [FARIZ, MDCK-
DDC #ifa 1, CTAP & O (SILAC medium |Z Dialized FCS, L-Arginine, DAP, L-Proline) (2 Ck%
B LT, BEBICHZEIRL, & o7 EERH LT, BCAZ BT AT vEAITTH R
7B E R, Akt 2 X 7 YR KV 100 pg MM B X X7 B AV, DTT iR T
e 12 iodoacetamide IRIK TT /L UL L, R U AT L LTz, THIELZ DT F K% 4-plex
iTRAQ i3 (AB Sciex) (ZTT7-~UL L7z, VTN b TULREK E DAL DOEITLLFO®EY
Th b,

MDCK: iTRAQ-115

MDCK-Lyr: iTRAQ-116

MDCK-DDC: iTRAQ-117
TRXNVBEOY TNV EETHEAG L, AFF300 pg FHYEOTTF RiEiR e Lz, RIZ, HPLCIZ X
HRTF ROy ME AT > 7=, 432l hSAX chromatography* (Hydrophilic Strong Anion Exchange
chromatography) (ZTAT\, 15 Wy DOXT7'F FERZ 1372, RIZ, ZHHOTF REsr% LC-
MS/MS (2 CTH#T L7z, MS 23471 Orbitrap Fusion % F V>, Synchronous Precursor Selection % FJf L

72 SPS -MS3 (2 TT — & % Huf%: L 7=, Orbitrap Fusion OF%EFXLL Foi@ by Th s (3 5.1-1)

4 Ritorto, Maria Stella, et al. "Hydrophilic strong anion exchange (hSAX) chromatography for highly orthogonal peptide
separation of complex proteomes.” Journal of proteome research 12.6 (2013): 2449-2457.

4 McAlister, Graeme C., et al. "MultiNotch MS3 enables accurate, sensitive, and multiplexed detection of differential
expression across cancer cell line proteomes." Analytical chemistry 86.14 (2014): 7150-7158.
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Nano Spray Tonization
Ion Source Properties Spray Veltage: 1800 (V), positive
Ton Transfer Tube Temp: 250°C

Orbitrap, resolution: 120000
MS Scan Properties Scan Range: 400 - 1500
RF Lens (%): 60

Quadrupole Tsolation Window (m/z): 2
MS2 Scan Properties Activation: CID, CID Collision Energy: 35 (%)

Detector type: Ton Trap, scan rate: rapid

Data dependent mode: Top Speed
Data dependent decision Charge State: 2 -7
properties (MS2) Dynamic Exclusion: Exclude after 1 time, 70 sec duration

Intensity Threshold: 5.0e3

Synchronous Precursor Selection, Number of precursor: 10
Activation: HCD, HCD Collision Energy: 65 (%)

MS3 Scan Properties
Detector type: Orbitrap, Resclution: 60000

Scan range (m/z): 100-500

Data dependent mode: Top N
Data dependent decision

properties (MS3) Precursor selection range (m/z): 400-2000

Isobaric Tag Loss Exclusion Properties: iTRAQ

% 5.1-1 iTRAQ 2 #T (AU 1= Orbitrap Fusion D&E R TEEH

T — X fEHTIX Proteome discoverer 2.1 % vy, X X7 E[EIEIT Mascot ZfFEVy, 4 X Uniprot
proteome 7 — & ~X— A%t L THREBEE 1T - 72,

iTRAQ A W= Z & T, 3 FFHOMR O E RN —EDOHT CTHRT Lic, # L /"\7ED
EENE, iTRAQ LAR—¥—A A OMELLEZ AWV THMMICIERERT 22 LICL Vbbb,
At 2055 fH D & R 7 EBFE S, FNZENOZEENT-OUT Scatter Plot X2 T L7z (¥ 5.1-
7) o MDCK-lyr #ifa T 2 5 LA ERBN EFH L THWD L OIX 3, 200 1LLFIZED LTnD
DL 5, F7= MDCK-DDC i THELA LA LTV D DX 9, B LT b0 7T
& > 7=, MDCK il & bl U T & 38 BLA N E & o237 1T, MDCK-Lyr #lild Tl Lysine Racemase
(Lyr) T& v, MDCK-DDC #fifiil Ci Diaminopimerate decarboxylase (DDC) T -7z, L, =

D2ODELINTEDR LRI EIMO L R EOEB LY BEESL S Tom VW EZ R LTz,
DDC & %\ X Lyr (TR TEBR IRV, MB8T5 2 o 7B LRS-, Zhb
DH NI EOEED, VO UBRERMICY O U RIERE 2N 2 T B & SRR TR SRR
HLOD, HHWEIDDC b L X Lyr X U RV ENRRB LT Z L IC K DEERODT NS0,
Diad b, VOURZIZEDT IV BIMEI CRBEeZ I BEAOND X /7 RS

OEACITHER TE oo T~ BEZ 37 BOHR T, COX2 O L5 L ALOX15B DO 034 5
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oo TD2ODF U NRIEIXT 7% RUVBHIIED IR TH LD, ZiUuIMToroOfFER
B E R T b ONE Ly, LinL, SRIOSHOY T ridley hTHY, T—2D
FBMED 2 WITREESEBRITIAT > TWO RN, ZhbDX VX EOEENRAEER SO RH
Tho, IoT, TN6DF U RIEOEE ZHm T 5121, S DITHGENLETH D,

ENR L EEN S X7 DY S5, CTAP it F OMERIZER D MDCK e & A7
LOEEZOND, £, SEIOHNT TH LN IERIT, BAERIC L D EBIRTOER ORI,
Ny 7 7T RTORBLEH Y A & LTHRIAT D ZLBAHET, Tt ™7 B

Mz RS T Z LI L TAMNTH 2,
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Lyr -

IGF2BP1.

1 HMG»Q2;

-/
—

-1 fALOX15E
FDLIMZ

*SULTZ2EL1

Ratio (log2): MDCK-Lyr / MDCK
[=]

IDO1

0 500 1000 1500 2000 2500
Proteins Index

DDC

PDE1A

CKB*

DSG3!

‘ALOX15B

Ratio (log2): MDCK-DDC / MDCK

-4
-5
o 500 1000 1500 2000 2500
Proteins Index
5.1-7 Lyr 3 % LMZ DDC $38I1Z & %5 MDCK #Hifa~ D a2

CTAP fIBHT O 7= DIZHT T HISE U7 AR RR O RIS, CTAP 5551 L 2 W BORE &+
PRD T, X EORB RN 21T > 72, SILAC §5#&(281F 5 MDCK #lfid & b,
CTAP 52 F T?D MDCK-Lyr (a), & %\ % MDCK-DDC (b) (23 CHAZIZAE 95 ¥ 23
71 Lyr KUYDDC Th otz £Dfth, EE)T L5 X7 EHRWL Dt Sz, Koy
Bz TS, 0 IK USEBRIT SN L TV,
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5.1.7 MDCK-Lyr % Uf MDCK-RasV12-DDC # AU \-#lam SRR DR

1E% MDCK i &, MDCK-rasV12 filfd 2 IR E w25 &, B ras ¥ v /37 B ORBHE Ik
VY, B MDCK i fE 7> 528 5 ras BBV &5 K5 il BR8N E L 5 Z L vm b
nTns, AEVER L7, MDCK-lyr f#fifiil &, MDCK-rasvV12-DDC #ifiil & O TH, Z OHIfEE S
REMEESNTWENE ) 2R LT, GFP 238 S 7-Z5 L Ras ZE BN apical extrusion
% NS CRIZR L7Z & 2 %, MDCK-rasV12-DDC il (clone #9) T & i & BL 5 A HeRR
7= (X 5.1-8a) , Z @ apical extrusion OE| &% E&E L7 & Z 5, MDCK #iilid & MDCK-Ras i
& DOMAAERIZEBNTIL 55.2% TH 72Dk L, MDCK-Ras #lifdz MDCK-Lyr #HifEA3H v
Tel A OBERLIX 52.3% CTH 7= (K 5.1-8b) ., Tk, MDCK #ljE & [AA£IZ, MDCK-Lyr fifiat
BhpE T 5 AR 2385 U, SETEANC PR 2R R E SN TS 2 L 2RI T 55D TH D,
F 7=, MDCK-Ras-DDC il 2 MDCK-Lyr fifa23E ) AT e 5 A13 55.7% T~ 7= (X 5.1-8 b) ,
ZOZENDL, TRETHHLIL TV MDCK #lild & MDCK-Ras 28 B #fifid & D EIZ A U 2 Mifu i
HBSR)Y, MDCK-Lyr il & MDCK-Ras-DDC #fiffd & O# T & [RIFREEICHE 2 5 Z & iR Sz,
ZOFER XY, MDCK-lyr #ifi & MDCK-rasV12-DDC il Z Fv THEFEE & B A 7 248 5% T 5

LIV TH DL LEERADND,
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o

$

552% 52%% 257% N=3

Apical extrution (%)

surrounded surrounded
by by
MDCK MDCK-Lyl
5.1-8 CTAP fifgIc &k 2 Hifasi SRR DHEER

a. CTAP OB FIZH T, ERM S 2R s OMAAEHROFE 4 /el L.
MDCK-Ras-DDC #fifid 2 MDCK-Lyr A28 He v PHA7ZBEIC, MDCK-Ras-DDC #lifd o> - Bk
FIRLE 2> & BETE M ~DBEDL 2 feR8 S Fu7=. MDCK-Ras-DDC 2363145 GFP % fkth, #a
th, F-actin Z7R CR/R L7z, b, BATAMI~EENLS 2 2 B OFIA 2 BEE L 72, MDCK i
25 MDCK-Ras #ifid (GFP-Ras) % Hu v FHETeBRIZHfENL 92 28 BAIIL D $1% 55.2% Toh - 72 DI
%f L, MDCK-Ras #ifidaZ MDCK-Lyr ffifcl 23 B » PR35 OBELIX 52.3%, MDCK-Ras-DDC
#ifiel (GFP-Ras-DDC-#9)% MDCK-Lyr #fid 23 B¢ ) FHTe35513 55.7% T > 72. 7 —Z 1% 3 [H]
DRNE U T EER D B 15 BT EIELSD 2R T

518 REEEIZHSTHHEERNS NILIEDRHER
MDCK-DDC #fifd & % \ MZ MDCK-rasV12-DDC #lifE i, DAP % & de L-Lysine FRZ<55 1 CHIzifHE

FENA[RETH » 72, F72, MDCK-lyr flifiix, D-Lysine Z & e L-Lysine BRZSE: M CHIZH ATRE CTH
0, ZOFRICEKTE D-Lysine Z W5 Z & THIRIN S VX7 ED T XNALBAIEETH DH Z & &R
L7z, I, ZHb0 2 FEOREEZIRARIETIT o 725G, ZIERNARZ ~L )3 SR &
ROMEIMERGE LT, ZOZ L ERFEET D721, FHBISRIRIZIEBLL T\ D % 37

DT ~)VIRILZ 58T L=, MDCK-Lyr #iiiii & MDCK-Ras-DDC #lfiiZiRAE# L& &, Lyr
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(Lysine Racemase)ix MDCK-Lyr fifidic D AT L T Y, MDCK-Ras-DDC #ifld TITESL7auy,
[F4£(Z, MDCK-Ras-DDC 4 BANICIHL L T\ 5 % > 37 1%, Ras, DDC (diaminopimerate
decarboxylase), GFP ™ 3 ffi¥H T & %, MDCK-Lyr J& & 554 DDC ZEBLMIfE 2 DAP 7> 5 O Zx L-Lysine
AL, Z® L-Lysine O A%~ THIfIN &% v /87 B & AE DRI 72 > TWiuiE, DDC 4 > X
7 G 1X Light 7L (dO-lysine) D & 72 > TV AT Th 5, F72FERIZ, Lyr i< MDCK-Lyr #fifd
XV EA I TUW S Lysine Racemase (21 W D-lysine FH3K D L-Lysine D& &> TIESIL TV S
R THIIE, Medium 7L (d4-lysine) & 5\ ik Heavy 7~ (d8-lysine) & 72> TWAHIX9 T
bbH, FLHDHE, Lyt ITLERNART ~IVFEY DT, Ras, DDC, GFP ILIET ~IVEM DI L 7
UL, ISR 7 ~ AL ERR SV TWD Z &2 D,

AR BRI 7 ~ L OFRGESERRIL, LLTFOm@ Y Fh L7z, £3°, MDCK-Lyr #lifidi% d4-D-Lysine %
Erie L-Lysine BRERFHIC T 5 kRIS L, MIRND ¥ X0 BEZERNKE T~V LiZ, KIZ,
MDCK-Lyr #ifid & MDCK-rasV12-DDC #ifi % [F] U CHERE L, €/ LA Y — kR A% T
oW A7 YN KD Ras BEY RV EOFHEEEIT T, T DORE#EIX d4-D-Lysine & DAP ¥
LU 7= L-Lysine BREREHIZ TIT o 7=, F5EBRMA D 12 BRI L 0 iSRG I ASHA L, 2 0% 0
12 R ORI R IC 0 S v d Z X7 B R Ol 2 B Uz, EUX L2 N7 HIZ R Y 7
¥ UTHBRAIZ LC-MS IZTHMT L7z, LC-MS IZ X 5371, SILAC W DOSIFICHE LT, flilask
RENZHH L TWD 45D 378 (Lyr, DDC, GFP, RAS) @ F7~JLARWIE, ISR
T XJWRPLERRGEE LT, fiH Lo 2 X7 BTl O L TETL T VX L& B Y 7o U TE b
L, LC-MS/MS |z Tt L7=,

ST OREZK 51-9 lR LT, £, Lyr #2232 ElE MDCK-Lyr ICDORFEE T 5 %2 0 E
T, MDCK-Ras-DDC [ZIZFEH L TV e, K- T, MDCK-Lyr filfapN o # > 37 B iE Lyr I k-
TEW ST dd-L-Lysine DAEZHWTHK SN DILT TH D, LrL, Lyr & /X7 EDK) 40%
RETRERMIEEZEERNEDOTHo7 (X 51-9a) , £72iiZ, DDC, RAS, CFP |3 MDCK-
Lyr IZIFRBLL TV W H U RXIETh D0, b0 X R EIFLERNMKT L End
ZEERWETTH DL, LvL, TRHDOX LRI EEREOSTTF RITiE 20~30%FRE D22 E R
MR ComEEN T (¥ 519D, ¢, d) . [AERDOFEERZ% d8-D-Lysine % JHWTIT > 7273, [
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BORERTCh-oT-, ULEXY, KREBRTOLZERNMNKIZE DMIED T <AL, FIEERIEMEK
WHEDTHDHEEZD, ZOWRWMTIE, HPatE L7z EFMEE 2R E oMAE/ERICEI Y E

B9 52 T EORRIZANATRETH D & il L7z,
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a b

(X1017) Lyr (X1047) DDC
30 250
200 I
1
20 150 '
100
10
50 T
KO (normal) K4 (+4Da) KO (normal) K4 (+4Da)
c d
(X10A7) GFP (X10°7) RAS
100 1500
75 l
1000
50
500
. . [
0 T T 0 T
KO (normal) K4 (+4Da) KO (normal) K4 (+4Da)
5.1-9 CTAP [Z & HflifaEIRR S N UL R R D FERR

CTAP BT K 2 MIIIEIRE 7~V OREE 21T - 72, Lysine Z & £ 72\ 5112 d4-D-
Lysine & Y DAP ¥ L, MDCK-Lyr & () MDCK-Ras-DDC % R4 L CHEfE L 7=, 12 I
%12 tetracycline Z Mz, &0 12 FEFZ IR BRI AHL LT D 12 FREEZ IS % [F]
I L7z, KO (normal)iZid s o U > 2 &teXT7F R, K4 (+4Da)lt d4-V 2o &G Te_XT7F K
Thd. EREIL LC-MS IZTHLNZRTF RO~vRI7ua~ v/ T A0 TiEZE AV
T —H X 3 BIOMSE U7 ER D B 15 6 7o S ELSD 2 R T

a. Lyr (lysine racemase) HH 2k -~ 7" F K CIGVTNNQELK b. DDC (diaminopimelate
decarboxylase) 1 2k D ~~7"F K DVVGEFGPEK c. GFP (green fluorescent protein)Hi 2D ~7"5F
F GEELFTGCCPILVELDGDVNGHK d.RAS HED~X7'J K TGEGFLCVFAINNTK

a. K4 (+4Da) DEAFAEEINAY = ~L, KO(normal) 3 FEEINA) 7 ~ )LD 4% 7. b, ¢, d
KO (normal) 23 HIEER ) 7 ~UL, K4 (+4Da) B IEBEIRK) 7 ~ L D& F# T
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52 XED/IME

B DRI 2 kR LA O CIFT 5 &, MLPOMEERANEL S, ZOBIZ, 0
Loy b L, TOSFIERAEFRED X ICRoTWHDNEHLMNICT 5 LIEEmR
BEREDMRINITIEE CTH D, # o ™I ERITIZRB W T, BEEOIER ORI X0 MR 22 it
W& LATOND LT ), HEROT 7 a—F TIRIBE O B 2 MM O R E a2k
ZIRADZEIFIAMETH D, £OTOIE, MIERI 2T FEN N OB S, Wl
EHOH ORFEDOHMEN TOE(LZIZ D Z ENAREIL /R 572, ZDOHTH CTAPIEIZEH L,

HAG S A RMRORGEERIICHT L2 L TCEBIS FARETHZ L2 AfE LT,

HINABE B BA 0 RS S LTV D MDCK M D SEERR 2 50iC, CTAP IZWL B AR IESR 2 FE B3 2l
fakk A BN U7z, BN L7ofieiE, U & U R EIC &0 Ml o R fERf s s Z &, BEO
BERNART DY ¥ RBEEIC L AN L X7 O ) VU NRERNER Y ¥ @ &
W2 T LAMER LTz, TROOMETORRE, MIEIRA 7~V 23E C & IR A REE ST T

DoHFAZ V—= FRAREIZ 7 D Ll LT,

2T, EBICEEMIAOIRAERICHT D CTAP fjHT & % L7225, HIMERA 72 T ~L )
TR, BERE Y OFREEBBT SN0 o7, TOMBLY, MR Y Ry BT I
ST EHET L, BRI E ZRMERORBGREESNE T COLE S FARET D Z &I Th RN
STy FORRIZOWTEZE LTV,

AIEINAY 7~ s EFRS WDRWERIE, KAIL T2 o008 mnH L5 L Bbivd, — D23
JAFTOT IV BROBENIET L L THD, MEETOT I/ BROBEEEIL, Mg
17 % Gap junction Zili> THEIT5Z L nNFE 2 b 5%, LoL GapJunction Zif > CTRKEDT
LB (VYY) BELTHWDDONIOWTIARHATHY, £z CTAP OJFRERCICH 1 #HH
DEMIEZRTOBER L LTOABEINTWSD, F72, Gaplunction DFHEFEAIZHRMNT 22 &b

FHIESR & LCTHEZ HLDH A, Gaplunction BLEDMA~DRELZEET S L, [LERORA TG E L

4 Hervé, Jean-Claude, and Mickagél Derangeon. "Gap-junction-mediated cell-to-cell communication." Cell and tissue research
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