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A novel neural protein, thrombospondin type | daomeontaining 7A (THSD7A), is
found to be expressed in neural tube and affecoteetial cell migration during
developmental stage of zebrafish. To further sttty effect THSD7A involved in
endothelial cell migration, we focus on the poansiational modification and the
underlying mechanisms. We constructed the full[dengHSD7A with a FLAG-tag
and overexpressed it in human embryonic kidney 2@8K293T) cells. We found
that THSD7A is a membrane associated. N-glycoproteid can release a soluble
THSD7A into the cultured medium. After harvested soluble THSD7A in cultured
medium and performed angiogenic-assays, we foustdstiiluble THSD7A promotes
human umbilical vein endothelial cell (HUVEC) migoam and tube formation.
HUVEC sprouts in collagen matrix were increasedthe presence of soluble
THSD7A. The number of branching points of new vissge zebrafish subintestinal
vessel (SIV) was also increased after soluble THSjection. Interestingly, the
filopodia formation and the distribution patterrfsvionculin and phosphorylated focal
adhesion kinase (FAK) were affected in the presesfceoluble THSD7A. These
results implied that soluble THSD7A involved in tfeeal adhesion assembly. The

phosphorylation level of FAK in HUVEC was also iaased by addition of soluble



THSD7A. Taken together, THSD7A was demonstratedet@ membrane-associated
N-glycoprotein that can be released a soluble fdrom cell surface. Soluble
THSD7A promotes endothelial cell migration and tédr@nation during angiogenesis

via a FAK-involved manner and may be a novel nengasgenic factor.
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Thrombospondin type | domain containing 7A (THSD?ZA) & $fr7]s§ B0 B o
BT AREARINA G N PEN L e B2 A3 iR Y o A
AT S AR (T LRSI AT hT 5] 3F 3 THSD7A Zx
FATA A Ao B g AL o AP Western blot4 47 Full-length
THSD7A-transfected human embryonic kidney 293T cells (RHEKT) % R
THSD7A #_- 7 membrane associated N-glycoproteind % cultured medium
¢ 5 I - B THSDTA ¢ soluble forme 2% 4z & 7 soluble THSD7AT i& {7
angiogenic assaysf 7. soluble THSD7A#¢ i#:& human umbilical vein endothelial

mE GEFFTRY 0 FR

F_L

cell (HUVEC) s # ~ g2 S fofr5 4 = o @
soluble THSD7Aj: 43 5 »x<4 4 subintestinal vessel (SIVjT4 n ¢ s L #ic
BooAys 3 & e F R 0§ ARGE > AP R Y BLE TG soluble THSD7A
% P > HUVEC ¢ 7 #& % ¢ filopodia - vinculin 12 2 phosphorylated focal
adhesion kinase (FAK)Y:. HUVEC * &4 i F $k+ % 3| soluble THSD7A8>
#> %77 soluble THSD7A¢ focal adhesion assembly i -HUVEC ¢ FAK &
FRpe v F2 B F # 4 4 soluble THSD7A% ¥ » @ 7= soluble THSD7A¥ i ¥ 8w
e EE e o FE N Y RBEESE s N PEE T THSD7A - i membrane

associated N-glycoprotein ¢ < soluble form 1 ‘m*s *t - Soluble THSD7A:
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= ¥ A72 (Angiogenesis)

48 (antibody)

< 48 (receptor)

A 5w g #72 F]F  (neuroangiogenic factor)
= g 4;= (Vasculogenesis)

v iz k e (mesodermal cell)

= & g ‘w2 (hemangioblast)

itw § A74 F]F  (pro-angiogenic factors)
Frila g #74 %15 (anti-angiogenic factors)
n A & (endothelium)

N A a2 (endothelial cell)

fnz ¢k JLET (extracellular matrix, ECM)

N 5 % (endocytosis)

#75  (sprouts)

%t (loop)

= ¥ 4 % (branch)

dmre 38 (cell fate)



= mre (tip cell)

S: ok iz & (filopodia)

® & (assembly)

235 12 4 (T *  (post-translational modification)

AP B 3-v  (membrane-associated protein)

#1175 = (tube formation)

7% 4 & (sprout formation)

4% (titer)

= Xg A+ (two-dimensional tube formation assay)

kB e (insect cell)
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DMEM Dulbecco's Modified Eagle's Medium
ECM extracellular matrix

ECL enhanced chemiluminescent substrates
FAK focal adhesion kinase

FBS fetal bovine serum

HEK293T human embryonic kidney cell line 293T
Hpf hours post fertilization

HRP horseradish peroxidase

HUVEC human umbilical vein endothelial cell
LSGS low serum growth supplement

MMP  matrix metalloproteinase

PCR polymerase chain reaction

PVDF polyvinylidene difluoride

SIV  subintestinal vessel

VEGF vascular endothelial growth factor



(Vasculogenesis)¥_dy s # & F| § ¢97) 2642 > i ¥ 5 4309008 T enk B
i F #74  (Angiogenesis)f| £k © 3§ fechid B P B 4 AT B chiBAr o ¥ F 4
WAL T ALY S LG R B S AR e bk F A BE T AW

¥,

v iz wre (mesodermal cell)g s 2 it % 2 & ¥ oz (hemangioblast) 2} =
blood island- i+** blood island-# & ¢ hemangioblastg 4 it & hematopoietic
stem cell> % =5 & 3% * % £ 48 @ 5 =3 blood island ¥ B
hemangioblast!] ¢ 4 it = angioblast % & ¥ p A fmfe chmAglmiz o p 4 fo¥e &
FiE-@ e PR B E e ¢34 dhn g B L5 vascular plexusvascular
plexus £ £ 2= 5 2w F 0 R F AR EAR o RipE A F AT &
i AR BIALE S FATE [12] P oW AT 0 ow FATA A4 ks
#r24 F]+ (pro-angiogenic factorsy #r4|i ¥ 724 ]+ (anti-angiogenic factors)
2 e BT Rk F BUR S F AT F)F A RIS o Blde B 4 B

B gk g g § AT (angiogenic switch) i AT 3 ehi FF R i

WA < T g A [3] e
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# #74 F]+ (4 vascular endothelial growth factor, VEGEy{| jcp* » i g ¢ 4F
# bk & (quiescentstate)? € F AT® L A 4 o ApF o F L F AT F]F AP
Rt ¥ RS g ek R R 1* galdend ¥ATA o fn g ATA uEARY 0 F
A AT AGEHI I E LD F P AL e §E Tl B AT B Pk B g
tip cell ehp £ sz (tip cell selectiony tip cell ¢ ]* Dll4-Notch pathway#r
WiTenp 4 mre ) A tip cell 3t F AT s Lz i § 5 tipcell 2
@4 stalk cell @ 87 F &8 chimie o 14 L pF tip cell % Flo pericyte € 47
iRk $F tip cell g s 32 dae ek 2L BT (extracellular matrix, ECM)A 2 *%
f& > i tip cell i * =z 1 filopodia #£ Bl % Btk 8t - AT HHn? S Hip

cell shut ¥ ¢ < Flu ¢ A74 F]F+ 2124 3% 5 guidance molecular (4= semaphorin

il

{e ephrin) 31 % > @t pEid i tip cell 28 % @ n § cgF it e > stalk cell> B
g0 ENAFHIRE tipeell 2t & 7% chiEdE s @ § tipcell &% - ifn g # )
e tip cell 4p 3=/ i - tip cell Rz %'rii&g A oiEA e A - LG lumen
Rt F o0 T f A K F]F R pericyte m LRTA) S i ek A A 0
s ¢ RGERTHT cop A mve 25 8 fEF i % (junction)> 11 2 % Bl ehim e ¢

AFE e =n g ATE AR [2,4-6] -




b B ATA DEARY P L B EREARE ER LT o )L e
B 7 g7 R A S = 24 (1) Chemotaxis AR 1) » 4p twie L7 34
iR me # 6 4 +  (]4c VEGF 2 2 basic fibroblast growth factebFGF) &
K% 02w ## (2) Haptotaxis 4 fw i ehff & EAL B i s F B F (e
integrin & ECM g £) 5 (3) Mechanotaxis 4p km#e e} - L 8 it 2 cnd £ 258
(b4 $ 5nd ch P 4 ) [1] - Chemotaxis & - 8 2 = » {4 #  (directional
migration) § i & fwPe 4% 4 2 cytokine 11> &]4- VEGF basic fibroblast growth
factor (bFGF)angiopoietin platelet-derived growth factor (PDGHpidermal growth
factor (EGF)’ transforming growth- factor(TGF)ephrin 2 €_ soluble adhesion
molecular % > 7‘}“? 514 wre il Ag 6l DB B T UL AT B REHR e
2 41 filopodia #£ iR % %k B ¢ 1 cytokine (4~ VEGF gradient) 2} =
protruding lamellipodiaji i+ _# # 77> w2t @ » 3 ¥ 12 focal adhesiong? iz ¢
AFTSE > Ryt @ g L3 p A, stress fiber % 51 % [ cytokine

> e A RS wfciw® {4 &h adhesion moleculag  signal component [1,7]

= ~ Filopodia ¥ focal adhesion

blwre £ o i A2 ¢ o filopodia w07 & E_BE 412 cidz 4 3% - Filopodia 2.
&%m%ﬁ%ﬁm%i%%ﬁﬁ(ﬁOLQ&myﬂmiﬁiFE%%@%ﬁ

actin filament 4 actin ® £ (polarization) * i34 (retrograde flow) = i *



%21 4+ filopodia ek % w2 o ¢ filopodia #£ 8] % Bl & A2 62
w {¢ » 7 filopodia % :#f,fjk.g A5 AT £ BRY dne b JLETIE S 0 1 e L
0 [7-8] o wRTA) = ek £ B o integrin &2 mfe b AAFT S £ S Bf % e “sticky
fingers” %4 > 2= initial adhesion site *x 31 focal adhesion complexeg i& -
# = B & (assembly) [9-13}

Focal adhesion complexe®_ i = focal adhesion:i= f » ¢ 7 3% 5 v F
(if # % focal adhesion components):|4= FAK (Focal adhesion kinase)vinculin
fe paxilin % -FAK #_ focal adhesion® 2% & & - B » 4 FAK } ¢ FERM
homology domaing? integrin & growth factor<X 8% &% > € @ FAK &2 #
Woppe v (L2 ghpeis =% 5 Y397)y i&m 42 ¥ # ¢ ¢ focal adhesion
componentsif]4- vinculin f- paxillin) - .= {4& = focal adhesions [14-17]
Vinculin & 'w?e 5 ¢ & ~ & head domainZ tail domain 4p 4%+ inactive form:
% ® B 1 focal adhesion sités - head domaing tail domain ¢ 4= B i & % =

active form> & 1 { 7 2 &£ =% » & £ % focal adhesion components|g- talin
¥

i

paxillin) £ actinif % - { 4 £ % focal adhesion [18-19]

r ~ wmi b aip A S 84

B e b g Bl e BB w § 472 F|F (bl4c VEGF > bFGF

v PDGF % cytokine) P » ' 7 5% FAK &1t 2 { % focal adhesion
P T



componentsk & © focal adhesionk i w2 # 6 > » ¥ it 5 MAPK (H]4c
Erk1/2 2 P38) 4p b 4] > Birmie Hd o @ hlwie i) B a2 > actin
AR kb4 hk b ooactin HH B o0 Fepe 308 > PR RFS 4 @R
#RiTE %A - Small GTPase?_ Rho family ¢ = B > i ##° actin eh% & ;
4 CDCA42 #im®e B3 # & pF %22 filopodia 7= »Raclp| it lamellipodia
75 > fmre g 5 # 2 w 8 > RhoA R4 focal adhesiong = %  stress fiber
2,8 [7,20] imie A EpF o actin € F 4 AL B AR L RS - A
actin-related protein-2/3 (ARP2/3}- 2 573 % en actin filament F 25 = & £ 8L @
#7235 = a0 actin filament st A7 fen> st @ 5 F - P21 * & & & actin
filament plus end!  formins (--# " multiple domain proteinst st f) 2= & »
&£ en actin filament I 7 3t plus-end capping proteianit & - i actin filament i¢
g [7] 0

wEpp Ao R AREF ECM> 5 L wreit 7o § 3724 PF > matrix
metalloproteinase (MMP);*I&#;,\ WE A fRme Lk d o MMP E_- #

Zn-dependent proteasetl ¥ 1 MMP-2 ~ MMP-9 ~ MMP-13 ¢ MMP-16 #% it ~

f# type | collagen MMP-2 [ p#+ i 4 f% type IV collagery &% s ¥ 74 ehig
7 [21-22]- K,f 7 MMP z_¢t > plasminogen activator heparanase” 2 chymase

BT s S8 AT R [21]



I WiEe I (e

WAL T AR O L e € FIRE B2 K TS it i 2 tip cell
a4 filopodia FRIBRF L AT @5 A4 L gATE Y N EERL F D
FFERL AL LRY g neurons € f1* growth cone i BT3B P 4 £
FF oA EHE e AFTEYP L RN G IRNFRFF I AR

G54 TS LA BRI A % 2 B o E s A R RS A

=\

g FAT24 ¥+ (neuroangiogenic factor) [28]p # ¢ fregd Sa F AT F]S

A . . . . s

¢ z VEGF > semaphorin ephrin> netrin 2 slit & » ¥ %4 autocrine &

F_&

paracrine$; 4] neurovascular coordination [24-25]p = %7 3 M 230 5
RPAPEHPA G Sl T R g kM [26-27]e Flpt A S BT (ER
ABFT ARG AR B hEs 0 g BN L FATA TSR E A

A gt e 4 K

a4
3

TR EATA TR R RS RS o T R

fRRIEaE g Y o FER S8 A G R TR K [27-28]¢

2 BT

Az gty oo @pr iz THSD7A £ avsdis 0 L v + £ 4

F_L

ﬁLm%”‘r;TE F-0 F-THSDT7A  Cx & £ (carboxyl-terminal fragment)g £2 aVp3
integrin 2 paxillin £ = (co-localize)> * THSD7A = overexpressionfr

knockdown ;’fig # % human umbilical vein endothelial cell (HUVEG}> mobility



% tube formation [29] & P ¥ - T ¢ o FME T FH S 4 WP o thsd7a
mRNA 1 & % 3 & neural tube "L ] ¥ % (ventral edge) # ¥ B A%
intersegmental vessels (ISVspr ¥ 2 & [30] - iz & & % 354gr 1 THSD7A &

£ F A4 edp A > v THSD7A e sl 3 45 (e % 2 B3 b 4 272 o410

LN
Bk APLRFE G 2 K235 (1) THSDTA i 318 i3 45 it

# (post-translational modificatiort) (2) THSD7A &_% 3 % Ik 7 isoform; (3)
THSD7A fesi 474 ¢ “rifcnd & 2% s

—dp ey e s APEP T £ THSD7A ¢ £+ 3R & HUVEC #
SH-SY5Y neuroblastoma cellsi- 2 e flims 31 ¢ f 1 - £ 210 kDa soluble
form 3 fmre ¢henIp B P o A “f 1L THSD7A &_ N-glycoportein’ 5 d in
vitro £ in vivo angiogenic assays # % soluble THSD7A¢ itie HUVEC #
o FALA XERTT A o g BEEL P AT PE* E 5 d B 4 filopodia
formation 2 focal adhesion assembly: it = » & ¥ ¥ 5 ¥ FAK-dependent
signaling pathwaytp B - 5% & » + 87 7 > AP daip| soluble THSD7AE - B+
o ISR FRTA F]F 0 AR AN P mNmE b L Py g% [30] 0 42

soluble THSD7A® ic > # 4 5o g A72 F]F hdk 4 o



N E

- B AP %2 EEEP (Ethics Statement)
BAFE Y 0 A0 i A4 S 3 d  thelnstitutional Animal Care and Use

Committee of National Tsing Hua University (IRB Appal NO. 09507)#% ¥ -

S D g RS AT
AEG R chm B 485 To(kdrEGEPY transgenic strain 3 s § 5 % ¢ ¥ %

A A [31] e it & g Y A3 286°C AR T IF R R A5y [32]

= ~ 5 4 ¢h angiogenic assay

F 2% % 4% [33-34]- 2 ¢ £ #- 50hours post fertilization (hpfse 5 4 %277

% 65 mM tricaine 2 65 mM isoflurane® Jf:ps [35] > X121 % 9.2 nl soluble
THSD7A (~ 0.69 ng)& ¥_ control medium® |z 8 4. ch%F§ § ¢ o A 50X 1t
T B bR TR . AW 24 ) PR A 2 15 AR F 2 N F sk
Mg p s 4 %7 &5 ] subintestinal vessel (SIV) network i ¢ 4

X e



r - HUVEC 2z 43

HUVEC 4 32 ;2 54 the Institutional Review Board of Human Subjects
Research Ethics Committee of Mackay Memorial H@$p{ttOMMHIS135 and
MMH-I-S-137), Taipei City, Taiwan% ¥ o 5 2 » Vi & B @ ATH 2 2 5 4434 &

v 4] % RS [29]. 0 1 10 ml PBS 3 it e R R N s F 0 R (8 0
Fir o~ 2§ 44 PBS L1~ collagenases * i 5 44 #-5FA A = & RE

* 37°C PBS*® 7445 - pt pF 3 ke HUVEC sheets¢ 44 collagenase> = - &
- 50 ml @ @Fde g o 2 aiEmA T S 0 ARBERF A R L M0 7
10% Fetal Bovine Serum (FBS)~ Dulbecco's Modified Eagle's Medium (DMEM)
R 7 HUVEC i ¢ {v. collagenasess/s 14 o #-F it e die v 200
xg enfgiE dpes 5 A4 0 £ - cell pelletw 7% ** supplemented M200 (M20@
%g 4~ Low Serum Growth SupplementSGS: p 2 2% FBS 3 ng/ml bFGF
10 pg/ml heparirr 1 pg/ml hydrocortisone 10 ng/ml epidermal growth facteiM200

22 LSGS ¥ pp Invitrogen): 3 % & 0.2% gelatin-coated flask

I ~wmietkz: Hpp £iEe
Human embryonic kidney cell line 293T (HEK293T, CR1268) P p
GenDiscovery Biotechnology Ine. SH-SY5Y human neuroblastoma cell line

(CRL-2266) r-p American Type Culture Collection, Manassas, VAAUSH 1 #



R 3 Been HH Shen® L pg i - HEK293T cells 22 SH-SY5Y cells % 2 %
z 7 10% FBS: 100 pg/ml penicillin > 100 pg/ml streptomycinz 2.5 pg/ml
amphotericin Bsn DMEM *¢ -5 HEK293T cells#t & 4 (transfect)THSD7A &

empty vector plasmids - B|:z#2 % *> serum-free DMEM

+ ~ Human full-length THSD7A plasmid mﬁ.%

Full-lengthTHSD7A coding sequencei_d * #5745 cDNA & @ ko 242k
7 % g cloning primers: 5-AAA CCG CGG ATG GGG CTG CAA GCC
AGG-3' & 5-AAACTC GAGTTTGTC GGC ATC TCC ATC ATA G-3" & 3
k') 5 Sacll ¥ Xhol 7 i< % d - polymerase chain reaction (PCR3 =

s » £ # PCR & # #&7 pCMVTag4 expression vector (Stratagene, La JQR)

|~

7 3] ¢ & full-length THSD7A - C = % 3. FLAG-tag «h€ =3¢ 5 (Bl 1)

= ~ THSD7A-specific antibodies % #

B BREAT Y o anti-IDS2: anti-IDS9 2 anti-CTE #4¥ " RS A L=

B O(BLl) MPE 2l KEd PRBERGFT AP &2 AP ER S IDS2> IDSI

2 CTE P25 ¥ B B iAst T 4+ P Xjgf LA o - 2 P4 ¥ # IDS20IDS9

% CTE #3475 ¥ g 27 cyanogen bromide-activated sepharose (Sigma)
coupling buffer (0.2 M sodium carbonat®.5 M sodium chloride pH 8.3) ¥ i® %

10



4°C FEaL o AR & Gkt o L4 F hf B w4 ik sepharose
e 4°C - ot - * = & sepharosetf f# > coupling buffer ;% sepharose
s » & 4°C 12 elution buffer (0.1 M sodium acetat®.5 M sodium chloride pH 4)
#-% & { sepharose! shFiggie™ > I = %2 1 M Tris-HCI (pH 7.5) ¢ 4= pH

B oo end § (titer) 2% - f2 4 W * enzyme-linked immunosorbent assay
(ELISA) £ Western blotk Bl 2 - 2 7 { &2 *F % 7 @ # 7 THSD7A-specific
antibodies sFx & — e THSD7A AP ¥ vh g % 1 ¥ #53n¢ 7 IDS2 9475
PR 116 BEAR 9 anti-STHSD7A F#48 (HPAO00923,ptp  Sigma): %

Wit — HhhizzE (Bl 1)-

A~ Cell transfection £ soluble THSD7A &3z &

e+ jetPEl reagent (Polyplus)#-if fi 4+ < THSD7A expression vectogt
empty vector#ipF 4 #& 4 7] HEK293T cells: = ;2 %/ jetPEl reagentii *
S oo fj B p o i 2x10 HEK293T cells 8 & 10 cm culture dish' »37°C 32
% iF & - Plasmid ¥ jetPEIl ;& £ {4 » 22 serum-free DMEM- 4= 4c » ¢ 12 % 47
HEK293T cells 7 10 cm culture dish?® - I 3t 8 /| pF{s { 3% #78 = serum-free
DMEM - %% =32 % 48 -] prié » Jc & serum-free DMEMY gt 3 # 5 5
HEK293T cells> 2% {5 #-+ 5% 2 100 kDa cutoff Amicon;k fﬁg (Millipore) k&
1 100 & > e E 5 soluble THSD7A: &_ vector control medium % d
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ELISA il % > ik #51s ch soluble THSD7AK & % 5 75.5 ng/ml-

14~ Subcellular fractionation

4 *  CNM compartment protein extraction kit (BioChainstitute Inc.,
Hayward, CA) ~» w| % 2~ 11 THSD7A-transfected HEK293T cellsi» cytosolic (C),
nuclear (N) 2 2 membrane (M) fractions f§ ¥ #.p 4o - 5 24z & 1x10
THSD7A-transfected HEK293T cells pellet* PBS jEx{s 4 ~ 1 ml buffer C ¢

3 protease inhibitors) 14 27.5 gaugesigtEE ki@ e B4 0 B 4°C dEdE
% 20 #4815 0 £ 2 16000 xgengdi & 4°C 3ps 20 A dd o B b i o

T % cytosolic fractiorr Pellet %4 2 2 mlbuffer W ;&% » w2 >% 500ul buffer
N # & 4°C #5% 20 ~45 > 5d 216000 xg i 4°C #ro 20 ~ 458 0 B~
3 b iR 0 2t 5 nuclear fraction Pellet £ 12 500ul buffer M w 7% » & 4°C 4=
R 20 & 41 0 £ 2 16000 xg g & 4°C e 20 A 4d o B b iR o

ST

% membrane fraction &~ F % ¢ - 2 P:F * calnexin § ¥ plasma
membrane marker GAPDH 7§ i® cytoplasm marker annexin V P FF 4_

cytoplasm 2 plasma membrane marker

-+ ~ Tunicamycin treatment
5 7 %7 THSDTA &% 7 4% N-glycosylation # i & transfected HEK293T cells

12



2 &% ¢ 4o~ 5 ug/ml tunicamycin (Sigma) & 4c » tunicamycin shkm e B
TPl - & 37°C 2% 48 /| pFis > Jc & cell lysates¥? cultured mediumiz

7 Western blotsra 47 o

-+ - ~ Soluble THSD7A treatment

B ¥ HUVEC & % type | collagen-coated flask - @ % /% & ¥ 80-90% 3 -]
Pris L HB AR5 7 0.1% BSAH M200- #4f32 & 2 1k » ¥ #ik{7 soluble
THSD7A treatment ¢ * 2_ @ 4cit e 2 g & 7k %4 soluble THSD7AZ
control mediumz_ {4 » #-im¥e 32 & ;2 & 3 2 20% soluble THSD7A (~71.8 nM}

control medium (# z 3 0.1% BSA ¢ M200 @) £ & 15 ~ 4t > 232 B %

m\b

1z 7 Protease Inhibitor. Cocktail - (Roche)Sodium Fluoride 2 Sodium

Orthovanadate:» RIPA buffer (Pierce)s jzm¥®z » £ 2 {7 Western blot=s 47 o

-+ - -~ SDS-PAGE #& Western blot

A * NUPAGE 0% & %t (Invitrogen) ¥ MES running buffer * 4-12%
Bis-Tris gradient gelsk 4~ &t HEK293T cell lysatef- cultured medium® =3-v
B o Soluble THSD7A4- control medium/3® % 7 HUVEC lysatesp|#_i¢ *
8% separation gebk 4 Z v F o S A S E MM T AL @ e 1 polyvinylidene
difluoride (PVDF) } » £ * 7 3% BSA 5 TBST buffer (10 mM Tris-HCI50 mM

13



NaCl> 0.5% Tween-20 pH7.4) &2 T &%k 1 | ¢ frdiflv o 2 24
ZEEh - L2 Eu o r - ARl B 4°C d % - FFk o 1R < 1 TBST buffer
% PVDF4 =% 10 ~ 45 » £ # PVDF /&j¢>* 4 » Horseradish Peroxidase
(HRP)-conjugated= 3248 5 3% BSA/TBST buffer %8 Tized i 1 /)
P o & TBST buffer ;77 PVDF 4 =t & 10 4 4{ - i& » 5 % 2 enhanced
chemiluminescent substrates (ECIZ) PVDF e L2 414k > £ g P o

@ * - BB RO 4o ! anti-FAK pY397 fu%8 FE A Invitrogen; anti-Akt
pS473> P38 pT180/R182 Erkl1l/2 pT202/Y204+w %8 p p Cell Signaling;
anti-glyceraldehyde 3-phosphate dehydrogenase (GBAPBR42 rLp Santa Cruz

anti-FLAG-tag M2 .48 pLp Sigmae

+ = ~ HUVEC adhesion » filopodia formation » 2 2 vinculin/FAK pY397
distribution assays

% 37°C * typelcollagen (1Qg/ml) REsmyEg ® 1 B T2 9%EPM A
w#e 7 ECM ; Poly-L-lysine (PLL, 30ug/ml) ] & _§ F2time oF JLE et pe e o
& PBS % collagen & PLL g2z gL 5 & > # 3000 HUVEC £
20% soluble THSD7A (~71.8 nM}: control medium (4 z 3 0.1% BSA i+
M200 fie#l) R & > 4c e E g ¥+ o & 37°C B % 50 A48 > &2 A pbren
HUVEC {s { 4. » 4% paraformaldehydess pt*ter HUVEC H oz e 2 3 1+ o

14



AR e B § kR andgs > Blwmre 4 2 Hoechstqr phalloidin & & %]
B pLs e HUVEC #&c& 22 8 # ) filopodia =& ;anti-vinculin 244 (Sigma)
2 anti-FAK pY397 342 (Invitrogen) ] * % g% vinculin £ phospho-FAK
% HUVEC ® s i 535 - HUVEC Rhftendic® 2 % 100x 3c+ & F erjp®f
g 2N kB 4t (Nikon TE2000E) g % - Filopodia#ic £ @ vinculin &
phospho-FAK % HUVEC * w4 & 5358 % * & = & & dcét (LSM510 Meta,

Zeiss) & 630X 2 B F LI TR o U P AT A b oo

-+ » - Migration Assay

i *  Transwell polycarbonate-filter inserts & pore size BD Biosciences)
iR HUVEC e &+ 42 - 7 5L & filter surface= & ™~ 10 ug/ml type | collagen
BE o 37°CH%E 1 pFis > £12 PBSE. - & lowerwell # 2 % % 3
3% (~10.8 nM) 2 15% (~53.9 nM) soluble THSD7A* control medium (¢ 7 7
0.1% BSA ¢ M200 #=#l) 500 pl > upper well BJ4c » 5x10" HUVEC (%3 **
200ul %z 3 0.1% BSA 1 M200)- % 37°C % 4 - p¥is > 12 methanol H &
e o ?':T{séll“,/f filter * plenimre » 1 F T # & 3| filter ™ gl HUVEC -
# * Hoechst#-im?e 724 + ¥ % > A& 100X %+ & F R IF T 12 (] = ;% F L Bg

Hest (Nikon TE2000E)@ % - = 3 filter LR RRE = 31T B AR W3t o

15



L3I~z ®mEHA;F (two-dimensional tube formation assay)

#- Basement membrane matrix (Matrigel, BD Biosciehcgs® 4°C j#if & » B~
200 pl #4v » g4 B e 48-well plater £ 2z » 37°C & Matrigel 25 = ¥k F ik -
%% 30 4~ 45 Matrigel 5% & » & Matrigel F 4 ~ 7 25% soluble THSD7A
(~89.8 nM) & control medium# HUVEC ;& & ;% (5.5x1d cells/100 ul » 12

supplemented M20@ie #]) - & 37°C © 32 % 3 /] PF{s » & 40X = & F el Iy

<5
B

T o 2 N ¥ Sk B kst (Nikon TE2000E)# % » + 2 Image-pro plus AMS

Jir

software (MediaCybernetics, Bethesda, MB)j7 ¢ tr& & o 1+ % E£45 1 °

,

K ©

L~z Ay 4 & (three-dimensional sprout formation assay)

atklan® g b feeding mediaz 2.5 mg/ml type | collagen matrices % P& 2.
e j [36]- F 4 0 4+ HUVEC pellet w3 * feeding media® - 1x10 &
HUVEC +4: ~ 96 well plates 37°C # 2% 3 /| fFo Fime B3 (5 » H "R A
feeding media it & & % # well 4 » 58ul 3 2.5 mg/ml type 1 collagers /% >
2w 37°C ¢ 4% 30 445 % type 1 collaged; = ¥k B AL - 3% % 4 » 200
ul 1 25% soluble THSD7A: control medium (¢ feeding mediapz %) » £ *xw
37°C ¢ % 24 ] pr - HUVEC £ £ 4%+ sprouts 4 4% paraformaldehydes)

16



30 4 ]S % 1% toluidine blue ¢ > £ 1@ Fiind g3 ok F R
Zoo i A 100X *x & B adl B T o g 2 N ¥ R B 4t (Nikon TE2000E) g
23 Sproutsﬁﬁ;-& » & B well 3 Kiéfﬁ‘iiﬁﬁg"i T AL /F':L;‘L-E? > 1k '? %v—é——’?ﬁi

- .
’/,:ko

R LR E

» 1 B soluble THSD7A$ g ¢ A74 chlk — 2> AP * anti-sSTHSD7A
88 k¢ {r soluble THSD7A»c sk > F o2& 3= 240k o & P e
R4 > g LA P k- soluble THSD7AZ: 80 ng/ml anti-sTHSD7AFRAE R £ » &
% 37°C: 1 /] pEts >+ soluble THSD7AZ: +id8 R £ 4 25 migration
assay filopodia formation 12 2 vinculin distribution assayd 2% = /2 oo & it o
A 4v » FuB 1 soluble THSD7A2: control medium~ - # % % 37°C>1 /| FF#s

RN

- A~ Protease inhibitor treatment

508 e s & 2 full-length THSD7A @ # soluble THSD7A §# i o
protease # i & THSD7A-transfected HEK293T cellsis: & & » 4 W 4c » 1X
complete protease inhibitorfi(p Roche 7 3 EDTA > ¥ fr BF#r4] serine-
cysteine metallo-protease)l ug/ml leupeptin £+ serine and cysteine proteases)
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1 pg/ml pepstatin A§r#| aspartic proteases)l mM benzamidinei+#] trypsin:
trypsin-like enzymes serine proteases20 UM hirudin (#r+] thrombin) & ¥_ 20
UM caspase 1 inhibitord &J2 i 14 chimie 12 £ 3 37°CP » & 12 o] pFA B4 4
% #& protease inhibitor- =% » % 32 & 24 | p¥ - Cultured medium* 3 kDa cutoff
Amicon ki5E JkHFH 100 & - £ & cell lysates- 4=i& 7 Western blots4
17 o 2 F HE P 7 o £+ full-length THSD7A 1 protease &4 EXPASy %

¢ e “PeptideCutter” #73g jp| o

-+ 4 -~ Statistical analysis
AP EEF LR antY > £ student’s ttestir it o 1 g0 P ovalues ¥ o
S b R kA Kk o P<O05 TR LB G P EF LR

F Sk ¥y )1 mean £ SD& T o
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2L
Zk AN L

- ~HUVEC #& SH-SY5Y cells ¢ f#*x THSD7A soluble form

578 % THSD7A ehigFis B A 2 fp R # 50 > it 7 2@
THSD7A-specific antibodies (anti-IDS2, anti-IDS9daanti-CTE)> I £ » Sigmaki
f eh anti-STHSD7ARUAE 2 anti-FLAG-taghafd s & ez (B 1)-1293 NCBI

dbEST databasg¢t humanTHSD7A expression profile (UniGene number Hs. 120855)

L

SER] 0 kT Biadia f 0 THSD7TA 2 X2 2 M a2 4 g hied o A
£ 7 HUVEC % SH-SY5Y neuroblastoma cellsm cell lysates¥ cultured
medium i& = Western blotsha 47758 > @ fw % 6 cell lysates 3t ic 4
anti-sTHSD7A+48 i ]3| - 1 260 kDa th3-9 5 > & & cultured medium® -

anti-sTHSD7A+A8 o | 3| chd-9 B 4rE_ 210 kDa @ 2)c iz 5 %P 7 e ¢ §

2z— B 210 kDa THSD7A soluble formg w?s ¢t T 5

= ~ Membrane-associated N-glycosylated THSD74# #x ! soluble THSD7A
R soluble THSD7A: 7 &fs » # FHF T H @ FL B F* o 54

# i #- recombinant FLAG-tagged full-lengfHSD7A # 4 3] HEK293T cell> £

* Western blot4 7 # subcellular distribution § 3) - § s & % &1 > #7175
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THSD7A-specific antibodies” 2 anti-FLAG-tag#u# % ¢ &= membrane fraction
eI - B 260 kDahi-v F > ¥ 4 plie & THSD7A < full-length form:
¥ 2 full-length THSD7A &% 4p B 3-v (membrane-associated proteif) 3° M
lanes)- % subcellular distributionss 47 # > 2 F:E * 5 calnexin § 17 plasma
membrane marker GAPDH 4 it cytoplasmic marker @ annexin V p| &_
cytoplasmic ¥ plasma membrane markée#] (3 > right panel)-

*‘,f 7 260 kDa 7 full-length THSD7A anti-CTE and anti-FLAG-tag antibodies
+ e P & membrane fractiosind| - % ~17 kDa3d-¢ 5 (% 3> M lanes #
5.k 0 v A anti-IDS2 and anti-IDS9 antibodie® i § #2IiE B kv B oo F L
anti-CTE and anti-FLAG-tag -antibodiesz & = = % #_  THSD7A =
carboxyl-terminal region ® & 1 ~17kD & + 8 &5 > pt B & 2 7 THSD7A
1 transmembrane domainst E 24 i 42 p] full-length THSD7A ¢ w2 30k A
£ > facd soluble THSD7A i § ™ - i 17 kDa v % £ flm?e 5+ o
Ay B 7 THSD7A-transfected HEK293T cellsm cultured medium :& =
Western blotis # .~ % ~210 kDah3d-d (B 4A) o iz @ A i cdashn e o »
LB 2% o

& EXPASY e xbchdf Bl P A S iE 0 3815 3 4 o0 THSDTA A3 £.9 %
186 kDa- iz p? &g vt 3\ i F % R % ¥ 0 260 kDa & £ o] o v £ P R
THSD7A #imre @ ¥ 5p 5 d  N-glycosylation iz 4F o 5 7 S B ER - AP A
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THSD7A-transfected HEK293T cellsi & % ¢ 4 » tunicamycin ¢ f& 44
N-glycosylation :E 42 * & & fi¥ % GICcNAc phosphotransferasedr | #|) » B %
THSD7A & &+ & ens it (B 4B> upper paneh) & A 4 » tunicamycin =% %32 >
A w2 A Western blot @ i Bl 3 cell lysates ® 7 260 kDa full-length
THSD7A 2 cultured medium® v 210 kDa soluble THSD7A # @ 4v »
tunicamycin {$ - cell lysates ® ¢ full-length THSD7A » 3 & & "4 2 ~190 kDa-
cultured medium® = soluble THSD7AR| & id B2 3] - & PNGase: § % ¥
< B F AP i % (B 4B - lower panel): # % THSD7A 1} 5
N-glycosylation i2 4 o

K,f 7 210 kDa soluble THSD7A#v 4 1. & cultured medium® 3 ¥ -
~33 kDa 1 THSD7A = N =3 -] % £lvs w24t -anti-sTHSD7AH 785 (18] 4C,
left panel % £ /&) - & 33 kDa enN = & £ & 4t 3 kDa cutoff Amicon ik 45
¥ %% T & > 4t 100 kDa cutoff Amicon;k % ¢ & ju#- (W 4C - right panel): s

gt B 5% o gl full-length THSD7A ¢ tm gk 827 5 A1 211 soluble

THSD7A: - & % CTE 4r IDS9 epitopesz. & » ¥ - Z_# anti-STHSD7A#4Y
FRLEE L oo L BFMIRLEE G LR L
Az g g B or 0 THSD7TA 22w g 372 3 B [30] > iz pAm g @ 20

¢ {3 e b kg e 210 kDa soluble THSD7A o 4 fm¥e chi®* L7 57
%o 2R * 100 kDa cutoff Amiconik g% # cultured medium®
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210 kDa soluble THSDYA;%.%FF- » ¥ ¥ ym3 33 kDa N = & > * 210 kDa

soluble THSD7A:& {7 {4 4 «+F % (B 4C - right panel % &%) -

= ~ Soluble THSD7A f#igp & fm® chf$ #s > = @ ¥ 4353 (two-dimensional
tube formation) % = & #7% 4 = (three-dimensional sprout formation)

2% Ft g [29] 2 W2k & 0 HUVEC ¢ & & THSD7A- 3 7 % i
endogenous soluble THSD7A& & # & @ % - AP * enzyme-linked
immunosorbent assayk ©# i HUVEC # *c 3] cultured medium ¥ >
endogenous soluble THSD74 & & HUVEC 3 % 48 /] p*{s > cultured
medium ¥ 1 endogenous soluble THSD7# & -] >t 0.1 ng/ml> 3% 1 B ek
o NP pr¥e R 7 vector-transfected HEK293T cells cultured mediumjk
451 > endogenous soluble THSD7AE R » 4+ ®3 0.1 ng/mle 2@ >
THSD7A-transfected HEK293T cells® cultured medium % jk %5 t - soluble
THSD7A i & B % i£ ~75.5 ng/ml (=360 NM) #7121 f 3% 8 2% 32 e Bh i 2 ¢ o
endogenous soluble THSD7& " % € i S 8255 > 2 & g Pl g § £ 74 i
soluble THSD7A*7:¢ = » @ 2t endogenous soluble THSD7Ar3 1 4= i+ 3 & &)
2 o

A e+ transwell assayk gz soluble THSD7AE_E ¢ # 3 HUVEC #
B0 ¥ F%EBEY 73 3% soluble THSD7A £k i@ 5. % Jk £ ~10.8 nM)>
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HUVEC 4 #1427 4c » vector-only medium¥fpe =2 ¥ & £ B - 2§ soluble

THSD7A k&4 2 15% (% si? &% kR ~53.9 nM)> HUVEC 4 # |+

€ '“ 4 » vector-only mediumi$t e = 3 +c 59% (B 5A) -

AP ¥ 5 soluble THSD7A#% HUVEC # 41 & th

B, 83 VIl
,g/—gls ° ‘;'\' IFE

F_L

Matrigel *+ 4c » 25% soluble THSD7A# s st @ & k&R ~89.8 nM) {4 % I 4p

#>r vector-only mediumii ¥t B8 2 > soluble THSD7AH v ¢ 412 = ek R 5|

57% (® 5B) -
» 7 L 4z T soluble THSD7A¥txw ¢ A72 2 58 » A4 A collagen

matrix ® i&{7 7 = BiTT 4 & P % [37-38]- § soluble THSD7A 5 &pF > &

T

74 2R ¢ vector-only 'mediumsnit g &% 11 50% (® 6A > collagen

matrices FEcE]) o J Bl o BT LR T] fute x ~soluble THSD7A ¢ » 37

K% g p g5t vector-only mediumi e e { 5 (B 6B-C) 7 & 1 &

% 184> soluble THSD7A & BEEP L e cnf e > g8 2 375 4 & > § -~

i angiogenic factor

z -~ Soluble THSD7A #4328 4 72%5¥ the § A £ 24 0 ¥ & ¥ $ps &

= i - % # 7 soluble THSD7A ¥t n ¥ &7 24 h @ 5 » 0 i F *

TQ(KDR:EGFP) 3.5 %7 (i % 4L g %% ¢ ¥ kehpr d 4) k7 5 440
T hHEN 4 4 [33-34,39]0 A - 9.2 nl soluble THSD7A (~0.69 ng)
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vector-only medium;z &+ 50 hpfsa 5 4 F5 & » £33 24 ] FFis % SIV
network 7 7 k0w (B 7TA > 21=4& 7 BT 5 SIV network)e & 51z fr /i 8¢ chza
5 & (normal) ¥ ;1 &+ vector-only mediumsn$t e et % 4p e > SIV & L ehd {2
* % 1 (B 7B; B 7C - left and middle panels) @ ;3 #+ soluble THSD7A ez
54 SIV 24 ad gpi+ed 3 (B 7B; B 7C> right panel) izt soluble
THSD7A #7ig = 3 4ven SIV » L & SIV network £t § chsa § 4 (B 7C) -
LR AR BB R A AP Awe % 5 T % > soluble THSD7A

Fr R E ’g ¥4 e

I ~Soluble THSD7A 54 FAK 4p R ei3 248 4] » iz 3 filopodia formation #2

focal adhesion assembly

‘—\m'

EATA e FIF I HRRApIDE B [9-10]- 5 7 { - B & soluble
THSD7A $tp £ ‘w2 §2 580k & » A 7% 3+ 7 adhesion assayk# 3t soluble
THSD7A 2_F B 5 A e chplbig o 4 2 *  type | collagen®k ¥ HUVEC Rk
ek e ¢b ZK T > poly-L-lysine (PLL) RIE_F 2 ECM eh¥t R 2 o ‘o fe pL5 i
FoEFEFR 2T HUVECS504 451 > soluble THSD7A ¥ 7 23 HUVEC
dpkrt o @ 2 g LR L type | collagenst PLL & B (B 8A)e st Py @

¢ 4 soluble THSD7A ¢ 3 4c o L fmPe cnfb dofd ~ gt KB ATT A5 oy 4

- F AP daip) > soluble THSD7A ¥ HUVEC g2 B7¥ iy &% w2 §5 & chde 409
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,‘5}? o

> F ek 444 HUVEC - filopodia formation iz (= % - % HUVEC %
75 %= 20% soluble THSD7A £ % s2¢ & % BB ~71.8 nM) 504 4% - filopodia
shficP ¢ ¢ vector-only mediumsn¥tpe e § Ji it - & (B 8B)e % 7 filopodia
formation- focal adhesion assembly X% % # & € & # 2 - & focal
adhesionsn#ic p v~ /] R B~;&-*t 2 assembly disassemblyz turnover rates
[1,7] > »> E_ 2 i & F LR soluble THSD7A % vinculin (- # % &>t focal
adhesion sitesn€ & adapter proteinic ¥ 2 4% z_ filopodia [40]) <82 58 o § 4r »
20% soluble THSD7A 50~ 43¢ » % HUVEC % [l well-distributed vinculin
plaques (w7 % [ & AR A 245 " 03)k [40]) #<£ ¢ v vector-only
medium ¥ Be i 4o iT - B (B] 8C) - 8 —1# & & 7 focal adhesion protein
FAK > %r’jgd L 1 K 3 ooz 4% 5 pF en focal adhesion assembly [1,461]a #¢ i
9 B %% ¢ 4 @ > soluble THSD7A ¢ @ HUVEC % [l well-distributed
FAK pY397 plaques#ic P 3 4 % & (%] 8D) -

BT kAP EEFE soluble THSD7A tim®e #% & el 42 ¢ #7 %88 2l 55
Byfis T o & Western blotens 457 5 4ol A P anig ) o Ate 0 20% soluble
THSD7A 154 45 ¢4 » FAK (pY397) ewifis i 42 & ¢ vector-only mediumsr¥t i
EH 41 93%; Erkl/2 (pT202/R204)% P38 (pT180/R182)F#hfs i f2./ + 1
vector-only mediums it g ‘e 4 w3 4r 7 35% 22 33%- 3 *t Akt (pS473) ek

25



pait 2 & P| 7 X soluble THSD7A 8 8-GAPDH 4§ % ¢ R &_% ¥ loading

control (B 9) - 5= & 14 F 7 Bk

it

% #7 7 soluble THSD7A ¢ 5d FAK 4p B
gL EL B R T kA w4 $0iE 42 ¢ o0 filopodia formation 2 focal adhesion

assembly

+ ~JI* anti-sTHSD7A $4f ih¢ fr > #8351 soluble THSD7A $i@ig s ¢ #72
IR

Fls *F %7 & * h soluble THSD7AZ vector-only medium® - 7 3
HEK293T cell #f4 jxehf & v F> 50 B@2 w § &% ¥ #rq I angiogenic
effects c7#x £_d soluble THSDZA# 75142 5 25 B 30 i A B ik it ¢ § oh 40 » Fo
%8 ¢ {r soluble THSD7A:FE 40 w2z P soluble THSD7AR 8.8 v g 72 chgr
B odoRl- vrm o AP TIE Y chipu ¢ $EEA Sigma ¢ anti-STHSD7A$AY
R AP Bk R R T Mg anti-IDS2 -~ anti-IDS9 2 anti-CTE <48 -
Anti-STHSD7A Fufl chygiti= ¥ =30 317 THSD7A N =3¢ 116 Br=iifs > @
anti-IDS2~ anti-IDS9 % anti-CTE = chisn =B Rl &2 2 ¢ 7 58 20 Bi=i
fa s @ e 3 functional domains g 3 a 2 > A PEH anti-STHSD7AFLEY »
KBF T f Y fof B oo

B A A4~ anti-STHSD7ARAR &2 E <0 transwell assayk L% 3 £ %
%t soluble THSD7AG A= enif e im?e # do g 2 F2 48 - AP > § soluble
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THSD7A ¢ anti-sSTHSD7A+ut e P 33 % » HUVEC h# &+ 14 € v+ £ 5 soluble
THSD7A e w] T % 39% (B 10A > soluble THSD7A %k %@ &% kR ~71.8
nM) - i % %#%F 7 soluble THSD7A %t ii:2 HUVEC e & & 5 45 &
H oo 2\ k%)% filopodia formation £.F » € % | anti-STHSD7AfuAd %
B o Ap#*t E 3 soluble THSD7A: e %] » |+ pF 7 5 soluble THSD7A ¢
anti-sTHSD7A <% sn e w » # HUVEC #® I & filopodia #c P j%_ soluble
THSD7A e en 17427 ' 5 1242 (B 10B)e @ 4c » anti-sSTHSD7A}L%g {3 »
» ¢ & HUVEC % Rl well-distributed vinculin plaquedic b /> (Bl 10C)- %
LRSS A PES T soluble THSD7A BAE s ¥ 4724 65 it crFe &

R

27



B RAAEY O APEF P AL e B G e ;rra v f# 2 It soluble
THSD7A- im¥® § 2% » > soluble THSD7A & - B Hiep A fwmre #5860 > § 47)
= 2 375 4 =7 N-glycoproteirr 84 9 % » > soluble THSD7A} 4r 5.5 4 "¢
'5? SIVnetwork s £ 827 & F 5 F 2 2 od igd soluble THSD7A e
& g ATA hiEr > ¥ g £35:3 FAK-dependent signaling pathwaysk 3 4 b A tn
*z filopodia formation 2 focal adhesion assembly: 7 i& - # %% soluble
THSD7A # Rig s § A74 ehiF B4 (specificity)> 24 i ¥ «F &5 B @ 4o »
anti-sTHSD7A antibody P soluble THSD7A #:& HUVEC # # -~ filopodia
formation 2 focal adhesion assemblfic # - ¢ 4% anti-sTHSD7A42 (Sigma)

e frolFE U P F g% AP AL soluble THSD7A s ¢ A72 B4R ¢

st gt i ]2 Bt i F) > 4R 11957 -

— ~ THSD7A g4 i3 4% it * ¥7 functional domain

4

St

Bt FFMnIFR P > THSDTA chB 5|¢ & 57 3% 57 i s &
domains{r motifse 4> THSD7A & 5 % > -+ & thrombospondin type 1 repeats
(TSRs)» @ §&_ thrombospondin-1, thrombospondin-2, semaphorinSCt$ £
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o

F-spondinizt & 5 TSR thj-9 & > < 3 Jlgrsg FRAEF TV o g ks T
g Sz 2> 51 & growth conesnfs & [42] - ¥ b > THSD7A 75 =
WSXW > iz WSXW ‘Ffs = TSR ® » T 4Rdp i % & %1 latent TGFB
[43-44] > 12 2 A g fibronectin [45] & &_ heparin{- heparin sulfate [46]- %
LAR M chik 2o A BB e E  WSXW e e §_RE w2 ph Y (S 3 3R

(spreading) ¥¥ FAK mips it e & & domain [47]- iz THSD7A p 3

domains/motifs3t§ ¥ av £ H & 3l ATE R F] o

Full-length THSD7A#3E Pl €. membrane proteinst e g 2% 2 % FF 7 &
- B (B13)- i - Hdk IEP > full-length THSD7A € 42 £ 27 & f# 32— £
soluble THSD7A 3| w %2 ¢t a3k 8 (Bl 4A) %A 4 » tunicamycin Fr |
N-glycosylation & - cultured medium¥ = soluble THSD7AP & > (B8] 4B >
upper panel) &+ it . %15 THSD7A _} = N-glycosylation £2 soluble THSD7A
il FEEATABARM o

e g g % baculovirus expression syster .- & ¥z (insect cell ~ ¢ =%
iz * High Five cell) # % 3 THSD7A» 3#%¥ ¥ it 1} THSD7A 3-¢ F o 2V i %
3 eng B2 i THSD7A j€_ amino-terminusi transmembrane domait:®
Al MIEREMAGALS TR IAAEENAR S I A PR A LB
(truncated fragmentTF) » ~ ] é & 5 TF1~TF2 2 TF3 (8] 13A)- & f & TF1
2 TF3 eh# R~ Wit B i dfsd > TF2 Bld S aeig e F f § o
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~

vt By e R TFL 2 TF3 3ov TR #RHE A £ 400§ 15 &
multiplicity of infection (MOI) 52 5 ¢hif = * » & DD chr e F o 2 & 4
vl pg Fechg-d Foy MOlL 21 1045 2 € FH e ho Fhid & o 14
Biviien TFL 2 TF3 3ed Fie A d )+ chf s s # > % TFLenk R 2 5
2.5ug/ml (~34uM) P& > ¢ PBSmwnlfpst » 7 103 40 4 43% 7 HUVEC 4 414
R T oo kR MR RE & (B 13B)e 23§ TR3 ak A3 2.5 pg/ml
(=53 uM) pF > gE R 2T PBS fejpit 3 BpehiRGE D FATA IFF o e FL X5 A
¥4 4 (W13C)-

* kB e 4 7 THSD7A i truncated fragments i& {7 § 4175 & F % {5 eh
2% » &8 THSD7A-transfected HEK293T celb# < soluble THSD7A% %%
AR AP R - AR ()7 3% £ A HEK293T cell ¢ 4 meh
THSD7A» & & & 5 § fmz ¢ % 30 THSD7A truncated fragment 3-v 5 % 31
Eirieii ¥y F15 THSD7A 2 BRE ¥ g4 ERAR > 2 A<~ 4R
(2) 5 flwre itk RhF-0 F o B EE AL AR R S mammalian celli_7 [k o
(#14- N-glycosylation i 4% ¥ 7 sialic acid modification) [48-49] § =% ¢ # F
THSD7A #_ N-glycoprotein- #r2 i¢ * % @B 'wm® % I THSD7A truncated
fragment: ¥ i § F1 5 pEit 172 o B THSDTA dhitsgs § 472 5% | (3)
HEK293T cell f#x < soluble THSD7A®Z nM % s » F¥ g3 § 374 iF*
(Bl 5-9)> @k fimre 2R TRL RIF @ % 3] pM F s 5 HEEF B2 = g9k
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%5TF3 L £@* 3 uM 25 g FLE (B 13B-C): w4 7 &> (4
THSD7A truncated fragmentii& x ¥ #7724 2t % ¥ % 4F » ¥ & J Wwie &7
HEK293T cell shpgi- £ B » 7 &t S & TFL &2 TF3 tigw F 4724 E147 3

pA Ry ¢ s THSD7A £ e f835 58 3R " 7 full-length THSD7A
(260 kDa: B 3) > i3 functional soluble THSD7A (210 kDa®] 4C + 5L/) °
amino-terminal form (33 kDa ] 4C % # /&) ° ™ %2 membrane-anchored form (17
kDa; B 3 % %iw) o # i 4a:p] full-length THSD7A %5 N-glycosylation g
4 {6 > 4% transmembrane domaifif 4t T Jw e b o @ b @ Bt e HCeh ih
THSD7A amino-terminal regiom] s & > 4 # > : - £ & CTE {r IDS9
epitopesz ¥ » ¥ — #_4 anti-sTHSD7ZAFRAE #==% 1+ 5+t §_ functional soluble
THSD7A (210 kDa)¥: amino-terminal form (33 kDajt ff 3 7| m*e *t k5 »
(B 11) - 3 4&1E_> amino-terminal formsfs & £ « 3220 & * 4 5 T2 ekl 3
B ts 17 7ven THSDTA signal peptides + £ (=3t amino-terminus@ 47 i "=
# s > % 13 kDa)> ¥ amino-terminal form¢ functional soluble THSD7Ag" i
PF A imre hIRB P AL MR F] 0 £ amino-terminal form#? soluble THSD7Az
e > v a4 b kB P o 2> F A P dp amino-terminal form:n
#£*74 F{c soluble THSD7AE 1 5 B - + )’I*L»{Eﬁa A e ¢t IR B4 > soluble
THSD7A » 73 pro-form £ mature functional formz_ 4 -
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p A 5 -0 %"quﬁd v F# - (proteolysis) k34 4 H E 2 &
# v o B kI > VEGF-C precursors g 5 d #£* {5 = & mature VEGF-CG -
i BN A e e 6 [50] - Latent TGF-b» Z & 5d #52;4 TGF-b» i&a
RELAE e R 2 T e [B1]e i p e 5 F&%EM soluble THSD7A 5

# = &_ protease-dependeri](12) » v H Xmig ] v A f i o

= ~ THSD7A $#p A ‘wm% 4 & R 5 er 841

NRmrr e E E € R P 4FseaiEde Y 2 20 % filopodia #5 R mre
¥ Elenflg o Al »at @ protrusions: | * focal adhesion assembly-
protrusions F #_txm?z ¢t L o e ie hAS A stress fibers i w oA #5184
% & v adhesive{r signaling components [1,6-7,20} izt :E427 >3 & F.d tip
cell k¥ =FPIfIjpend & [10] > @ tip cell = 40375 (sprouts) i+ 2% 7
filopodia 3384 [10,52]c ey P > R 7 soluble THSD7A: 3 4r p
Rlme chfh b~ 4175 - ATF 4 & (8] 5-6)% filopodia h4 = (§] 8B); Azt
B A 2rs@ o soluble THSD7Ax e 4k de 3 sv o g Hecna L (B 7) o 12k 5 5% 40
% dp ) telm e £ 60 chif 42 ¢ o soluble THSD7A & 354 # #c filopodia «h2 = &
#§ pro-angiogenic proteinid & o

Soluble THSD7A# P A ‘m# e B8 4w %e 45 6 erdz 4o B > Bdodf 4
filopodia formation @@ 8B) - @ #* % angiogenic proteins { z VEGF-A %
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VEGF-C %) + § F #:eh# it [52-53]- Soluble THSD7A =+ iti& FAK/vinculin
assembly §]8C-D): iz ¢+ focal adhesion complex(z FAK:-vinculin:paxillin %)
1 assembly ¥ >+ #- filopodia B & teim® ¢t A FFF LA E & > T ¥4 K
integrins ¥# cytoskeleton:ig %% > 3% Ewme B B pEF s 4 [1] o % 7 FAK
assembly soluble THSD7Af fF» 3 4c 7 p L imPe @ FAK BifL 1 chiz & ()

O) EH T AT @ E & o [41] § FAK ARERR 7 1 £ vineulin s

n\\—

¢ % & 1 FAK carboxyl-terminal focal adhesion targetinges(FAT) 34 & ‘w ¥
## > actin en® & 11 2 T 50 mitogen-activated protein kinase (MAPKes 2
Erk1/2 & P38) [15]- MAPK ¢ # VEGF: FGF - epidermal growth factorx
platelet-derived growth factof 4 £ 513 fligm 314 (& § e 5 @ L8 2

[54-56]- iz 4 & F]+ % :iF Ras-Raf-MEK1/2-Erk signaling modulék = i+ Erk >

R i$ mEpa v myosin light chain kinase (MLCK): FAK 2 # & membrane

%

protrusion ¥# focal adhesion dynamics [54,57] m P38 i& B 4 3% 2
inflammation- apoptosis{- cell differentiation 4p & 7 MAPK = R [58] > » 4%

#F i 54 A ¥ heat shock protein 27 (HSP2#h#4 e i+ [59-60]

1%

MAPK-activated protein kinase 2/87% it [61] k# w84 o AP a3 F
Mo Bt~ soluble THSD7A: HUVEC # » 7 FAK Bifik i iz i 41 5 5
svz_vh > P38 ¥ Erkl/2 chgipe it AR~ § e 2 (B9) %ot F P38 &2

Erk1/2 ¥ it 422 7 %4 soluble THSD7A 13 ¥y enlm ™ £ § e P58 J5 o
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= ~ THSD7A %%

Aty %P 0 soluble THSD7A Mg s # #74 chwt iy > e &8 ¥ iy ¢h

o

RER W B R F - &8P audaipl? o integrins § 7 it 7}“{ soluble THSD7A % %% »
F]% soluble THSD7A¥ M & ke g < ch2 58> & integrins 314 chu ¢ 272 %
¥ F B fp LR o Integrins £ - B R < 0pE -0 7% 0 s B B focal adhesion
components ¥ i@ 2% F| m e F & + kA wre B # [62-63] - Collagen:

fibronectin- vitronectin-> thrombospondin-1 thrombin {- angiostatin3®4x 45 1! 4_

% integrins k34 ke 5 - 7 wog 374 [63-64]0 . THSDT7A =3t e *F 3k

5

F 71

|+ 25 - B Arg-Gly-Asp (RGD) motif @l1) > iz~ &_ integrins * & 5%
@ . adhesion proteins?( z fibronectin: vitronectin: thrombospondin laminin

v % fibrinogen %) =% [65]; # i 4aip] THSD7A + &t i&{."z RGD ¥

integrins (¢ # ¥ ic €_ endothelial-specifievf3 integrin) % & o *2 7

,T:

integrins z_
b s VEGFR2 #7314z ) & %% F Ju+ 2 soluble THSD7A % 4pi5 [66-67]° #+
- VEGFR2 » Fe #: &3\ 73 ¢ e soluble THSD7A % %8 - & :#5% integrins £
VEGFR2 #_% ##r ¥_ soluble THSD7AX % » ¥ 12 & soluble THSD7A & {7
angiogenic assayw > “r » integrins & VEGFR2 ¢ {riif8 » L% soluble
THSD7A #fi ¥ #74 chii e £ 3 F)ptf 4 ;» ¥ 11 & 3 THSD7A + ¢ 7 RGD

%17 eh peptider BL% % RGD-containing THSD7A specific peptidé #p# >
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soluble THSD7A#i& & g 724 1£% H_F "1 o

z » THSD7A &2 g 25 (E%

A Ty P FIR o THSDTA A SF € 2 AP n F 0 &% 7 ¢ e
B AP Bl & £ IR & neural tube [29-30] THSD7A &% 4 8¢ & & 4
PomrFeRhe Fr 7 PPl esy > BF A Fahdd o3 Dot
F15 THSD7A @ g R EAE > 272 o d B (B 2-3) i P RN Ll
BB R 2 B enfp 3 TR o gRy FiE- gy [29-30]0 B2 Rt g
P AT - BEGR C THSD7A $HGE R A ke g b ot a0 L5 @4 5 % Ak
7] im¥e *t B o0 soluble THSD7A R & [30] ;@ A {E A7 &k e k 5
NA G b SRR % %’Ki#ﬁi%%iﬁ’%;‘#o p ARRY N FhAF LA AT R
Fuk s & 2 eh axon guidance moleculest (7 netrins: slits » semaphorinsZ
ephrins) it 3 fe P 4 A dw Pz B 45 2 F LA & o p il Fod FR RAH
neuroangiogenic factors [23F & k 3> netrin-1 2_— f&4% ¢ t&4! 5§ % a0 ventral
midline A 4 jx & % > * k51H axon éhi-v F [24]> @ ¥ - 2 & netrin-1+ §
@2 A e o filopodia i\"fﬁ @A E L B ATA chd 4 [68] - Slit-2 ¥
- AR AR g kA midline kg o g # axon i35 [24] 0 & e g
ML dmEe A5 B0l 2 B Y chi F ATA [69] % & A P § o AP THSD7A
G

e £ - ¥ &7¢0 neuroangiogenic factor
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Tz~ AKREY

THSD7A> — B# i &2 iv* B4 FLE-H *ﬁ,ﬁ-m)——?‘rﬁ}n R - -

ATy £ B o THSDTA A R B Pe L g P A ? X AR @ 43N

ok

A - BEL FAA PN L e B O[29]0 ¥ - 2 G 0 AE T Y
B og ¢ o A grgE g THSD7A 4 & 4 3Rt neural tubes g plif g » & &R E

Wi Fend £ [30]c @ LAKAT Y 02— HEF T AW S B2

2z $k (SH-SY5Y neuroblastoma  cells§ A wm*e (HUVEC) I #+# 17 £ R

THSD7A - i ® 12 soluble form=5 8 g w F 3724 o & A F %3 P 7 hFF

I > soluble THSD7A %7 i 2 FAdRal g 2 3 (8% thd & » @ igy A3
P2iEamy 2 w2 - o pARAET P THSDTA g i g e fa ki 5 & :
full-length form (260 kDa) soluble form (210 kDa)amino-terminal form (33 kDa)
r1 2 membrane-anchored form (17 kDa) = ¢ 5 4ig soluble form it :E 5 &
#74 > w2 full-length THSD7A: proteasesy AP ¥ » H s ch P E# i »
R ESErCE £ B

Aipz % Rt 3 % neural tube# Feh THSD7A 4rfe B dis # 474 - & )
% #& 3K 1 (1) neural tube} 5 membrane-anchored full-length THSD7A % &
FPOA e R A & 5 (2) neural tubelt o full-length THSD7A 2 )
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soluble fragment 2} = )k R & KB B g 0 L w2 [B0] A 3 L5 - AR
KT E iR %Y 4 soluble THSD7A 3 »civ* £ 27 & i » F WY

-~ =

53.9-89.8 nM soluble THSD7Ar# $tp A mfeid = B F Pl v ¥ AT2 M %

ad

B abtfF ke 18> yolk ¢ rsoluble THSD7A % 0.69 ng o #

2

258 SIV network st 7] o szt %P 7 soluble THSD7A % E?,’—%Z%‘itil_f]ﬁﬁé

APFE TR LG TR A2 P T EAY AR KL g IR

=\

£ 4 o

HEEFIT e A4 5 b T AT HER IR T S g
s H AR T FA L2 S BPH IS Kk o4 BRI P ¥
4 K hk & [24-2528]c THSD7A 474t 3o 5 ) 4 fm % o £ I &b
membrane-anchored glycoproteirs ‘&9 8 % 13 v s § 4 [30] % )
& (data not shown)nv fgil (& k 5t > 12 A fFentd (54 e liw iz 0 2 4R

THSD7A th# > 744 405 5% £ 4 a2 4 THSD7A promoters: I enig 45 7]

%+ (transcription factors)i$ 113 5 THSD7A # Bendg4x %3 2 2 2 & promoter
P A g 0 BE - B ARSI

R e gy soluble THSD7A G 43 Tl & w2 ¥ FAK 4p B 93
BLdiiip T o A WaEe FATA o L 4R soluble THSD7AGX R & A
¥ - 4345 soluble THSD7A#73ldzchr i » 3% i fFipl 2 A 5L @ R+ a0 £55 d
integrin [62-64] & ¥ ¥ VEGFR2 [66-67] et F ¥ % o 2 {5 ¥ >% soluble
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THSD7A X Rt > #F 2530 { 4o finl (F% 5100 2 &2 RPN R 5 o
AP E R s L EATE AR 0 g3 T tip cell sprout 2 = s tip cell

selection molecular £2 31 #3474 & ¥ 2 £ = » ¢ guidance molecular ¥ 12 £_7

e e [5,70] § & ¢ chp 4 Mw¥e MfiTH B Jk A ¢h exogenous angiogenic factor

gradient ¢1]4- VEGFA > VEGFC ™ 2 angiopoietin 2y p A Mm% [ ¢ & {7 “tip

cell selection™ A $4:E I chp 4 e M g Fit A tipeell 2 ¢ 0 g AIRDF

£ DIl4d > 2 prd % ehp 4 e ) dren tip cell MAEFRE § 22D B3k

K angiogenic factorsp £ sn¥e ¢ 2§70 g 72 o Tip cell 4%3% ¢ ™ sprout ! i

filopodia #£ /B % B3k 5 0 ¢ 35 angiogenic factor gradienfr guidance molecular

(%]4- semaphorins? 2 ephring)- k&% tipcell z£ ¥ &= » [5,11,52] » 1*&

# 0 guidance molecular: & § fdp5latipicell # = - @ angiogenic factorﬂf 1w

MApal A e o pES g REP L wrecndEie o g L tip cell & £

stalk cello r 2% i 7 5 55 % 5 % > soluble THSD7A 53 2 ¢ 3 4c p R Jw 72 2 =

sprouts f§ 6A-C) % filopodia (B 8B) - = iz¥ sproutss 3 4p 2 filopodia if

it

Rl g v F iR 7 % 2= irregular vessel networki#{ 5B : B 7) o #7r4 3¢
4] soluble THSD7AX - i #747 <h angiogenic factor { ¥ it £ - B jid’ &5
& %A IOk e neuroangiogenic factor @ A B FTenF s % R B o 0 Y
morpholino #r#]%# ¥ ¥ ehs § 4« Thsd7a# 3 > 3 W ISV i ¥ 4 £ >
F P+ 1% = motor neuron&n projection % ¥ uf ¥& 22 A f s % (data not
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shown): i&44 soluble THSD7A$ /4! (g u § #74 ¥+ a0 7 iy (3% !

WA ¢ #%3E THSDTA e 34 1 5 3 ABenA A3 B -
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Extracellular | Intracellular

Amino acid STHSD?A FLAG

TN e

NN

N N N N NN N_N
: MEERR B : | N J‘u_
IDS2 IDS9 CTE

. Signal peptide l TSR (thrombospondin type-1 repeats)
‘ LLJ Antibody recognized site J RGD motif '
N Predicted N-glycosylated site I Tryptophan-rich sequence (WSXW)

. Predicted transmembrane domain

...........................................................................................................................

® 1. Full-length THSD7A & 7|t e 'domain/motif 12 2 i fEni=§

% domain/motif c3g @] @ - full-length THSD7A &7 amino terminus}t 3 — &£+
+ 4 THSDTA % 1) 'wr2 % e signal peptide -+ # thrombospondin type 1
repeats = B WSXW motifs: — i RGD motif- — B .17 carboxyl terminus
transmembrane domainz 2 - = i N-glycosylated sites ¢ i* ¥ ¢t & THSD7A
&1 carboxyl terminusfﬁé‘si 7 - 1 FLAG-tag - THSD7A-specific antibodies

(STHSD7A> IDS2> IDS9 v CTE) 22 FLAG-tag chi=% % 2 U 47 -
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lysate medium

S H S H kba

- J

W 2. HUVEC #& SH-SY5Y # THSD7A & 3R -

* Western blot % » 7 HUVEC (H) ¥¥ SH-SY5Y (S) -+ cell lysates{r

cultured medium# > THSD7A s 3R - i * a4l £ anti-sTHSD7A antibody
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MNCMNCMNCMNC

kDa
260-
160-
110-
80-
60-
50-
a-Annexin V
a-GAPDH

a-IDS2 a-IDS9 o-CTE  a-FLAG

¥ 3. THSD7A #_- # membrane-associated proteir
i * subcellular fractionation#-= ;# » # THD7A-transfected HEK293T cell

lysates %~ = cytosolic (C)» nucIear-:;(__@l_)é;;membrane (M) fractions 7= Western

anti-THSD7A (IDS2 IDS9 + CTE) -
anti-FLAG-tag anti-calnexin (plasﬁa

e
G

ﬁ"raﬂe marketi-annexin V (cytoplasm
#2 plasma membrane marker) 2 anti-GAPDH (cytoplasm marker) antibodies

P4 4 THSD7A F tim?e %t eh— | B carboxyl-terminal fragment
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A B

lysate  medium __lysate medium
transfect V T V T \Da tunicamycin - - + - - +
ekeoT Ny [
160 Da

C cutoff size
3kDa 100 kDa 260

-260
-110
Iysate medium
PNGase -

a-sTHSDT7A

d \\:}'f.i,q 1::!,‘-. ,f
W 4. THSD7A & - ® i # %= qu - soluble form ¥| iwm % ¢ % B

N-glycoprotein -

A.* Western blot % 4 47 Empty vector (V)- andHSD7A (T)-transfected HEK293T
cell lysates2 2 cultured medium GAPDH * % 4 i¥ cytoplasm marker B.
(Upper panel) % Transfected HEK293T cells & 35 @ 4c » (+) & R4~ (9)
tunicamycin & » 12 Western blot4 157 cell lysatesrz 2 cultured mediumsni
% o (Lower panel)#- transfected HEK293T cell lysate& cultured medium
PNGase i@ (+) & &7 /w3 (-) 2 & & Western blot% % - C. Jc &

transfected HEK293T cell cultured mediuféd > 7 3 kDa & 100 kDa cutoff
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Amicon k5§ JkdF > £ * Western blot4 5 - 4 5Likom A&kf 7 210 kDa soluble
THSD7A ¢ 4 3 kDa ¥ 100 kDa cutoﬁ;;&fﬁ% g A0 @ % Ep A 33 kDa
THSD7A amino-terminal fragment: ¢ 2138 & 3 kDa cutoff k353 ¢ - 18 4

angiogenic assays # * 100 kDa cutoff jk %5 # k%5 s ¢ 210 kDa soluble

THSD7A -

44



n
15% Vector %
A - (&) 20 mm THSD7A
B =" ™ Vector *
- O
© o015
, D o
' > 1
3% THOD7AM .15% THOD Al = 1.0) s
: _ - B
5 205
=
= 073% 15%
=

(concentration)

N
=

sk

—
i,

O
L

=

Vector THSD7A

Tube length (relative fold)
o

W 5. Soluble THSD7A g3 p A e chfp d i 2 E 41353 o

A. & * transwell &k # % lower well » 3% 2 15% soluble THSD7A% *t
upper well * HUVEC # # i 4 0§25 - B. & * Matrigel X #% HUVEC &
soluble THSD7A 5 & T ez ¥ » Aj = g g 4 o P F v 5= % 5 10

um - *P<0.05 vs. vector
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LA 0 AT e < B o v )% 5 10um » *P<0.05 vs. vector

4 2 ple B (KRS

I
o

-
(&)

Y
o

Number of tube
(relative fold)
o
o

0
Vector THSD7A

FLEIRE) o BELEE T ATY 4 ko v B ®

46

Y

I

B-C. #7%

100um -



Hk

> %1

N 5

E4 7

8 3

g 2

§ 1

m 0 [
Normal Vector THSD7A
n=42 n=30 n=44

G

Normal THSD7A

#*

B 7. Soluble THSD7A it s § 4 H P SIV networks A & #17 3P| 5 3

zl;é- °

A. 74 hpf Tg(KDR:EGFP) zebrafisb SIV network # £ 75 o =4=4&x ! SIV

network 1% 3 - B. /3 4+ soluble THSD7A control medium s §_& 5573 &+e0 74

a7



hpf 25 4 SIV network # >4 & gLe? = Hciit o** P<0.01 vs. vectorC. 74 hpf

s g 4 SIVnetwork sic+ B o * &7 e L gho b p) 2 5 100um e
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>

) 3
S, == THSD7A ] «
© - ' == \/ector Q r
= & 20!
5 2
L10; c
>
w & il
E g 10
=05 g
= & 0
3 =  Vector THSD7A
=
E PLL collagen
[4b]

£ o

= £ 20

=) S

= =20 S =45

o 0@

& O 5 O

S5 — g @10

o 010 oo |

= v 5

T

e 0 ‘ !

S Vector THSD7A = Vector THSD7A

® 8. Soluble THSD7A i if i#_i& . filopodia formation # focal adhesion
assembly % 3 4c m%e a7 #4414 »

A. % type | collagens £ PLL _F ipl3# soluble THSD7AE_% #% HUVEC gt
e B, i * dmie LA F kR4 B HUVEC # actin filaments £4 ) - £4 3
fmie P o HR Bl A F B iwie TR ) o filopodia #c® L3t o Cl o w4
k2§ gz HUVEC i# % ¢ vinculin plaque § ¢ ) & i 452; o 4 5 mre s o
1B 5 = B e % [l vinculin plaque#ic g et - D, # % e LR ¥ kG
B2 HUVEC if %+ p-FAK plaque ¢ ) A G535 £4 2 me o R B 5
& B fmre % Bl p-FAK plaque #ic & %zt o 2 it = ¥ 5 10um - *P<0.05 vs.
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vectore
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Vector THSD7A mean+SD
p-FAK 1.93+0.62

total FAK
p-Erk1/2  1.35+0.07
total Erk1/2

p-P38 1.33+0.23
total P38

B oAkt 1.02+0.04
I total Akt

GAPDH  1.04+0.08

W 9. Soluble THSD7A # 4 p & sm®2 ¢ FAK eghphic o

.........

2 Western blot4 47 HUVEC ﬁ,_,s;glublg-:T,HSD?Az‘{ control medium /&2

. "~.L\; By sy i
% loading controb #c iz 12 meén:__\:tfg@ w?““‘“z'éf%@’&fr;w 1 FAK » Erk1/2- P38 {r

Akt 2 B ¥ A £ PP o
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* * %
250, ©
%)
.. - THSD7A | THSD7A+antibody hRTieull _
SRR IETRDNN G © 150
gﬂﬁ
€ gmo
Z =
g 50
0 |
medium V T T

antibody - -

20 — i~

THSD7A § THSD7A+antibody

Filopodia number

. THSD7A f THSD7A+antibody

inculin plague numbe
per cell
— — N

g o w O W

medium V T T
antibody - -

® 10. Soluble THSD7A$t s g #72 £ % hig g 4 anti-STHSD7A 4 @ fro
A. & * transwell X 2% 4>+ lower well # 7 soluble THSD7A (T) # * 4¢
anti-STHSD7AFu88(+) & & (-) sk m™ > %3t upper well * HUVEC # & i
4 e 8 F 3 B8 - Control medium (V) 5 ¥ e o vt )2 5 100pm- B.

* o o ¥ B R ¢ L% HUVEC v filopodia ® ) #ic & £ F 4
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anti-STHSD7AFAg ca4e » ¥ {r o iz ¢ 5 actin filaments &£¢ % v % o {1k R

LA Bamre Tion d o filopodia #icB st o C. it * me LR KR I R

"

WA E_E 4k anti-STHSD7A Fi88 chde »

HUVEC ¢ vinculin plaque & ¢ ) 4 i
L 5wy o {1k Bl 5 F B % Fla vinculin plaquedic & 53t o vt
H] % % 10pm - *P<0.05 vs. vector ** P<0.01 vs. vector
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Full-length THSD7A =i, _ 17 kDa
v Protein cleavage

Soluble THSD7A v

Receptor for /,' _ _
soluble THSD7A ? Y~ & Filopodia
P}

FAK
@\ Focal adhesion

l assembly

B T I .

Angiogenesis
Endothelial cell

B 11. Soluble THSD7A { = 7; FTAEARY Or R il ] BRI o
sz 4 3 full-length THSD7A 4 » full-length THSD7A ¢ ’i;‘fq';i e N b > TAR

£+ @ 24 soluble THSD7A Soluble THSD7A ¢ £ p 4 kn¥e b et B

i

£
v
kx#> filopodia formation 2 focal adhesion assembiy:& @ %ﬁd FAK-involved

manner k g v £ Fs 0 F A S eRTH & A o
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