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ABSTRACT

Lymph Node Imaging Using ®*Cu—labeled Exosomes via Click

Reaction in Mouse

Kim Do Hee
Advisor : Prof. Seung Rim Hwang
Depar tment of Pharmacy,

Graduate School of Chosun University

Exosomes are double—layered lipid vesicles which are generated from endosomes
and released outside cells. Recently, drug delivery and development of biomarker
using exosomes are actively studied by many researchers. Although establishment
of biodistribution of exosomes is required for clinical use of exosomes,
difficulty in bioimaging of exosomes and damage to exosome viability remain
challenges in pharmacokinetic evaluation of exosomes. For biomedical application
of exosomes, we need safer and more accurate method monitoring biodistribution

of exosomes.

Meanwhile, tumor—derived exosomes can present antigen to immune cells, which
are localized to Ilymph node. Dendritic cells are activated to antigen—presenting
cells, when they meet tumor—associated antigens. Antigen—presenting cells induce
formation of cytotoxic CD8+ T cells. Thus, visualizing distribution of exosomes

to lymphatic system is important to research on immunotherapy.

In this study, we performed |ymph node imaging using exosomes labeled with
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radioisotope via click reaction in mouse.
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|-1-(1). Strain-promoted azide-alkyne cycloaddition (SPAAC)

SPAAC BFS2 CuMAC BHE 1=
Ch. 1041 CupAC BrS2 Relo =402 oIah M

T2 =00F AFREX 2| [E

E MEE ZRI gl EXZOol
o

2 Ol S&o L0l =of a90|moowrm1m
BIS2 CubAC BtS0l M0l= ZE alkyneldle UIAECZ SFEHXIH Z2AE 243
HUXIE JIXE2Z2 204 =IHE ZRZIZ otk 2= HEE cyclooctyne2S AI=Z&t
CH.M WM2tA, azide® BHE S cyclooctyneOl click chemistry2 Z&Hatdt SAO S
AZJ| MOl erE Xl 1,2,3-triazole0l A& L. SPAAC BHES=2 A 0t/JAE= HIEQ
Crenz b XA glycan? HAXI, ZZ2HIQUAE <Ist YCHME 23, CHeiEn el
D2 LE0IES HE L XA reengineeringll ZHRAGHH |&6iCtD 20EN
UCH. M1 D101 0l BHSOl AF2EIE cyclooctyne2 HILME L@l B8 £Z2 0l
L2 2O AUl ER3tD BtES Al2H0l 2l SHEO0l AU L, HEE cyclooctyne

10
=
nt
HU
r
010
0x
]

(o]
Ela0]  SACACH Y HE = cyclooctyne =2
Azadibenzylcyclooctyne@ 2, DBCO, ADIBO, DIBO S92 0|2z =2¢glll. SPACC Bt
CUAAC BtSE2CH 2N W=M, dual-labeling0l Jisottie &&

|-2. Positron emission tomography/computed tomography
(PET/CT) imaging

MU 2ZE &0lck= Z4& JIgol= el JHX 2180l UCH. O =5 82 o
MH W2 ME = 2Ao 2220 AR0M ZAMEE=E SE MES €= S=at
O Ool=El = SAMZEN 2 &S = A If Oldde €&2 2= ZAlotH
Sdstots YYo=z, 22 4 W A== 85822 WENH A32EotnA &
M HEY = U= LHOICH. SEHIS A0 TetMd=s s MHEZ K 2Z =2
= SAOl ZUEBEGs AT Jtsotke, st d5e ¥2 FF 20 H=20 8%
A W 22X ZEe gettlls 8O AL
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= positron emission
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Making functionalized exosomes
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Il . Materials and Methods

I1-1. Materials

A549 lung cancer cell (Korean cell line bank, Seoul, Korea), RPMI-1640 medium
with L-glutamine (1x) (Hyclone laboratory Inc., Logan, UT, USA), Gibco™ Dulbec
co’ s phosphate buffered saline (DPBS) 1x with calcium chloride and magnesium ¢
hloride (Thermo fisher scientific Inc., Waltham, MA, USA), X-VIVO 15 serum—free
medium with gentamicin and phenol red (Lonza Inc., Basel, Switzerland), Premium
fetal bovine serum (Biowest, Nuaillé, France), Gibco™ 0.5% Trypsin-ethylenedia
minetetraacetic acid (EDTA) (10x) (Thermo fisher scientific Inc., Waltham, MA,
USA), cell culture dishes (Thermo fisher scientific Inc., Waltham, MA, USA), Pen
icillin/streptomycin solution (100x) (Capricorn scientific GmbH, Ebsdorfergrun
d, Germany), Corning® 500 mL vacuum filter/storage bottle system, 0.22 um PES m
embrane, sterile, 12/case (Corning Inc., Corning, NY, USA), PD-10 column (GE Hea
|thcare, Chicago, IL, USA), AcsManNAz (o, B mixture (a:B=3:1), Future chem C
0., Ltd., Seoul, Korea), Fmoc-Lys(Dde)—-OH (Anaspec Inc., Frenont, CA, USA), 1.4,
7,10-tetraazacyclododecane-1,4,7-tris-( t~butyl acetate)-10-acetic acid (DOTA-tri
s (#Bu ester)) (Macrocyclics Inc., Dallas, TX, USA), DBCO-PEG,NHS ester (Click
chemistry tools, Scottsdale, AZ, USA), ®CuCl, (cyclotron at Korea institute of r
adiological and medical sciences, Seoul, Korea), Ifran liquid (Hana Pharm. Co.,
Seoul, Korea), BD Ultra-Fine™ 11 Insulin Syringe (BD Inc., Franlin Lakes, New J
ersey, USA)

I1-2. Cell culture

2 AANAMNE L ME | AASS A2l HRE &SI X lung cancer
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cellQl AB49 MNIZE HHOIRACE. RPMI-1640 media & &2 10%2 FBSSt & 2
1% penicillin/streptomycing &JIot0d MIZUHMH AFZOIIYCH. A549 HIZE 100 mm
cell culture dishOl 1x10°JH2 seeding (2t dish2l volume 10 mL)StAS 0, 37 C,
5% C0, &2 (0, incubator (Thermo fisher scientific, Waltham, MA, USA)OIA BH
2ACH. 100 mm cell culture dish2l 70-80%2t2 SAIZIUS M HHBHLS XS
O, HUHHEES & e dishol EHUE JIES| mediaE HMIHGHI| ?IoH suctio
£ mediaE S& S PBSZ 100 mm cell culture dishE MHEGIALCEH. 1
Trypsin-EDTA= PBSZ 1xJt EI&= 3|&s C+S 100 mm cell culture dishOl =&
o NEZE HOLHACH. HHBHLS otH ME2 JHM=E SItAIFHA, mediall & 21
JF 200 mLOl ©IAS e cel S 1x10°H2 seedingdtd) CHES SHHE XSS,

2

=)

o S
X

I1-3. Triacetylated A-azidoacetylmannosamine (AcsManNAz)

treatment

12

A

Opt
el

Hg 24617 <foH cell culture WE T 2AIES HOH Us
sialylated glycan0fl azide 10| Z&ZH U= AcManNAzE X 2lotA L. AcsManNAz
10 mg= OMSO 500 plLE AMESIH =%t 50 mMOl &5 Solictl 100 plL2 24
micro tubelil A=otH -20 T YWsOWA E20tACH. Hs 22 S0/ 50 mM
AcsManNAzE GH=3H0d 50 puLE RPMI 1640 (10% FBS, 1% penicillin streptomycin)
medialil EItot) 2LoHH AL = UEZ pipettingdttd, AcManNAzel =& =50t
50 uMOl &&= SIAGHUCH. MZEIE seeding=l O A= 100 mm cell culture dish&
PBS 10 mLE AIE5t0 & & MASH =, 50 uMOl &&= medialll /A3t =HIHE
AcsManNAzE 100 mm cell culture dishOfl 10 mt& €3 37 T, 5% C0, &&HS
incubator A 32 =0t BHFSHACY.

I1-4. |solation of exosomes

AcaManNAz= XMe2l8dt Xl 320l XL 100 mm cell culture dishOl QU= AcsManNAzJ}
4901 mediaZ suction@2 E26t MHSHHLCEH. =, PBS 10 mLE AIE3dIH 23 Al

_8_
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et L3 serum free mediagE cell culture dishOl XHR=11 37 C, 5% C0, S0 A
overnight incubationdtQiCt. overnight incubation MAEO| 2LIH Z2& cell culture
dish@l serum free media® Z20tAl, & cell debrisE HMHGII| <IoH 2,000 x g, 4
CTOHlM 202 =2 Srovall ST 16R (Thermo fisher scientific, Waltham, MA, USA)2
AMESHH & ZelotCt. I = microvesicleg HMAHGHII 2IdH 10,000 x g, 4 CTOHA
45

2l OIS =M £ A= microvesicle EZ22 HMIHGH| 2ol 0.22 um syringe

S0t Supra R22 (Hanil scientific Inc., Gimpo, Korea)2 A Ec|ot, A2

H[[

filter2 ot CH. (1t HEHO| EH Ol=0 AAES 22| <o 100,000 x g, 4
TOHAM 1502 S¢QF Optima L-100 XP centrifuge (Beckman coulter Inc., Brea, CA,
USA)Z2 RAASE2IoUCH. centrifuge tube BIEOl 201 U= pellet= PBSHI MHEAFAI
Il StLEQl centrifuge tubedl CHAl 22 08 AAE HAEZ <ol 100,000 x g, 4

TOHAM 1502 =0t A2t |AZ2JF Y = centrifuge tubelil 201 AlA

[ W oo

=

&= PBS 1 mL2 MHEZAHAIZIZD OI232 micro tubeOl 250 pl® Lt A Bicinchoninic
acid assay (BCA assay) 2 NanoDrop (Thermo fisher scientific, Waltham, MA, USA)

S & F -80 T =M =100 S20tACH. L&, A
AEL AJNE =FHGtAA sHZAet (dynamic light scattering, OLS (ELSZ-2000
Otsuka elctronics Co., Ltd., Osaka, Japan)) % E}HEXS0lA (transmission
electron microscopy, TEM (JEM-2100F, Jeol Ltd., Tokyo, Japan)) =4&& £85I

1, 9AEO [HEXHOQ HBHAIOl (D9, (CD81 S92 tetraspanins 2 =0t <ol

—
I'\)

western blot2 +=&otULCt.

II-5. Characterization of exosomes

Il1-5-(1). BCA assayS & &8t AASFO CHHHA Nzt

HH fAE AAFO| A & SHZ2 2ol BCA assayE A &otACH. 24, -80
C NS WS B2 JAY AdAS SEH A\l2= 30| AHJU=E S0l €2

MNMA3l SHEAI2I &, Pierce™ BCA protein assay kit (Thermo fisher scientific
Inc., Waltham, MA, USA)Sl BCA reagent A2} BCA reagent BE 50:129| HIE2 &&6t0d
BCA AI%S HMIEGHSCH. BCA AIZS MZES Fol=s 2 mg/mlel sE2 D& Pierce™

=

_9_
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Bovine serum albumin standards (BSA) (Thermo fisher scientific Inc., Waltham,
MA, USA)S AtEot0d 0, 0.125, 0.25, 0.5, 1 mg/mLe &=X&Ql s&o HEEHES =
HISIRCEH. Ol 2t 2 s&9 HE
20 pLA 96 well plateOll JtotHCH. ol
Z06tH 20 pL2 96 well platelll HF=10 HMZEoH=UE BCA AIXS 1

SEAY BAS SHEN AZ2 wel 10l €10 HS0l HIIX HEF ZHAE

o
S
-
-
=
N ﬂJ|0

T 9

El

pipettingottd A0 Z=JLCH. Pipetting A0l 2LIH 37 T2 &AHUA 30 ol

HI
O
°
r

S AI2110, SpectraMax M3 Multi-Mode Microplate Reader (Molecular devices L
San Jose, CA, USA)E AlZ0l0 562 nmOlA SEZ2TE SHOIQUL. 2A&AE Z=EH9|
C|

= o
s&E0 2 SZ% UO0lIEe2 standard curveE gl & AAE SHEW A|SO| THEHA
=4

=

II-5-(2). NanoDropS & &8t AAF2 old Fg

HO 2AE AAFO| CHHAl =2 =XFgt)| 2ol BCA assay= A&st & Hl0|E
O dZHdS =0/12A NanoDrop=2 0|23t WA S SHEW AZ2 HHME SEE =3
oIt E82E 0|25+ NanoDropll BlankE =&oll, 2380 EAHUAE= ES0A ol
sE AAE HEHM AIZE micropipette2 AFE0IH 1.5 uyLE ZHFSHH NanoDrop2l
=X 2EIHU S22t § SHOIQU. & 12819 =H0| O|RFHFCH, AAS S EHH
AZO LA =Sc= 1280 =XE gt B2 WO PolALCH.

Il-5-(3). Western blot2 S8t A AZFO| tetraspanins 2=
F2lst WASE A2 tetraspanins®@! CD91F CD81 A== <5t western blot=S &

HOLACH. T, 15% resolving gelt 15% stacking gelS HMZESIACH. SF =, 30%
acrylamide mix, 1.5 M Tris (pH 8.8), 10% SDS, 10% ammonium persulfate, TEMEDS
4.0, 3.3, 2.5, 0.1, 0.1, 0.004 mL2 Y resolving gel= MZEGIH gel M8 &
cl20l 54 811, resolving gel <0l EF+5 HEY JIGIH gelo HES WL
H BHSOH=RULCH. resolving gel0Ol 210 UH ZS7JF=, 30% acrylamide mix, 1.0 M

Tris (pH 6.8), 10% SDS, 10% ammonium persulfate, TEMEDE 2.7, 0.67, 0.5, 0.04,

_']0_
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0.04, 0.004 mL2! ZO{ stacking gel= HIESHLD, resolving gel 20 U
Moot 2 20l stacking gelE MA EACH. 1O =, comb=S JIZIt MI|IX &LAH
21 sampleS MXEZOIRUCH €30l SHU= SHAM MASI sl AAS AEE 4%
S0S d=2 3:19 HIEx A0=F1 100 T Ze S0M 38 S BtSAIZ S
vortexingdotdd €S0l E€HJU= SOl E20IACE. stacking gelOl Ct 21 UH NHF
HOA gel HZEE RS 2ol 2ot S2= 20 ZAAYH AEHA
comb= HMHGIALCH. 2IIE MHE Fl gel MEE = )
OlINsS HMIIZSEXIN €2 F 1x S0S buffers <
EHEOZ, sample= A 20 2F 30 pg = A
D HMINFSEINE HESHH 60V2 1AIE S &D
stacking gel Ol ladder2t sampleOl Ct LA™ 80VZ2 tOd ladder 2t sampleOl
resolving gelo ZNXl WHAS MK MIIFsS oIQUCH. HIIFES0l Z2ULH gelS
Zclolitt T2, gel methanol Ol &Jt= membrane2S EFAIZ2I =, AHX|, 3M paper,
gel, membrane, 3M paper, ATX| =MZ DAGIN ice pack, transfer buffer2 &M
MIIESEX0 €10 100V2 1AI2E 302 =02 transfer AIZICH. transfer &0l 2Lt
S 0l= 5% skim dry milkJt &2 & tris-buffered salinedt Tween 20 E&H (TBST)2
membrane0l EAHJU= S0l €2 CO=2 1022 38 membrane=S blockingdtRALt.
blocking &0l £2LIH TBSTZ 5=4 281 MIAoH==1 primary antibodyE TBSTOI 3
SAIHA 4 COIM overnight shakingGtRACt. overnight DHEO|l ZLIEH 1024 381 TBST
&£ ANIEotl secondary antibodyE TBSTOl SIAAIHA &20AM 1AIZ2H 302 =02
shakingdtd BHSAIZICH BFS0l Z2UHE TBSTZ 10=4 3 MESH = membrane2 N
LA JHMIEN DEAIZILD ECL bufferE A= LA0AM developeret fixerg Ol
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s, LE SAaolQC. SaeE 2HEZ2 & HZXAIHA western blot bandl A0 20E
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I1-6. Radioisotope labeling of exosomes

I1-6-(1). DOTA-Lys—-PEG,—DBCOS| & &

AAS AMBO ZEXE ofJ] ?lot X2 L0 0F & DOTA-Lys-PEG,-DBCO=
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standard solid phase Fmoc strategy &t8iS = &56t0 Peptron Inc. (Daejeon, Korea)
A SHEZIAJCH. Fmoc-Lys(Dde)-0-Resin2l Fmoc & HMHE FHOl Boc protection
O822 UHAMEIACH. DMFOl =92l 2% hydrazine2 AIE0t0 Dde1&2 HMAHSH TS DO
TA-tris (#Bu ester)E (Boc)-Lys(H)-0-Resinlt Z&otUC. 1 =, trifluoroacetic
acid (TFA)2t triisopropylsilane (TIS), deionized waterE 22 95:2.5:2.52 42
ZEMOZ2 Xclotd DOTA-Lys= UL L H & DOTA-Lys= DBCO-PEG,-NHS2F Z&Hot(d
ZEXO 2 DOTA-Lys-PEG,—DBCOS M ABHALCH (Figure 3). Crude ArEHS| DOTA-Lys-PEG
+DBCOZS (A) capcell pak C18 column, OlS4l 0.1% TFA/ water 22l (B) 0.1% TFA/
acetonitrileZ G0 gradient conditionS 2& =S¢t 0-10% (B), OIF 10& =S¢+ 10-4
0% (B), CHAl 22 S©F 40-70% (B) flow rate 1 mL/min2 X2A22 HFE 1290 Infin
ity LC system (Agilent, Santa clara, CA, USA)S AtE6t0H 245 Z 1, DOTA-Lys-P
EG-DBCO= 7.0620 ELIACH. HHME DOTA-Lys-PEG,~0BCO= LC/MS (HP 1100)2 Al
25l 2AE/USD, = LC/MSS ion peak= M+ (m/z): 1111 for DOTA-Lys—PEG,—DBCO
(calculated: 1111.27)0ICt.

(o] (o] 0}
4 H 2% hydrazine in DMF
Dde” O—-- — e O._- — o_-
HN HN HN
“Fmoc “Boc “Boc
Fmoc-Lys(Dde)-O-Resin Boc-Lys(Dde)-O-Resin Boc-Lys(H)-O-Resin
DOTA-tris
+Bu0,C f_\N/CO?‘-BU +BuOC /—\ _COzt-Bu

HOC CO;H
j [ j N N
BUG,E" \_}\l‘“COzH R [
) — \_/ _- TAF(95%), TIS(2.5%), DI26%) M\ )< /7’ \/\/\‘)L

HATU, HOAt, DIPEA, DMF

+ oo MM%\/VLM?J DIFEA D QL DA/JLNMJ\NIM% e

a

DBCO-PEG,-NHS DBCO-PEG,-Lys-DOTA E\‘
HO,C” \_/ 'CO,H

Figure 3. DOTA-Lys-PEG,~DBC0O2| &4
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I

ol

I1-6-(2). %Cu2t DOTA-Lys—PEG,~DBCO2| Z

N A= DOTA-Lys-PEG-DBCOZE ZF2=0 =0 10° M (10° mol/mL)2 S&E2 =
HIGHSQUCH. 0 2ME CHAl DOTA-Lys—PEG,~DBCOJH 107 molOl TI== 100 pl, 50 mM
ST O sodium acetate buffer (pH 5.5)2F &&AIII2 CyclotronOIAl AALE S4CuCl,
H (H& ZH: 0.01 N HCI 50 uldll 5 mCi)2t BHESIRICE. O M, =B s&=
.5 mCi/10® mol of DOTA-Lys—PEG,~DBCO in 100 uL)OI04, 40 TS EA0iA
3022t BH26IYCH (Figure 4). 1 =, 222 0l %Cu-DOTA-Lys-PEG,~DBCOZ E X
g AdAEO HI OHEL} £ =02lot)|l ol TLC silica gel 60 Fass (Merck
millipore, Burlington, MA, USA)OI &X
acetate/methanol  (1:1, v/v)& 0OIS&22  AIE6t0  radio-thin  layer

chromatography (radio-TLC)Z =456}

st %, 0.1 M citrate2 10% ammonium

4%
O

=
l o o 0 P o
pN}/_/\Nk/\/‘LN{/\/O?\‘)LN/I\/\/\N/M—\N’CO;H DW, Conc. 10*M
o H H H H j E——

%

N
HO,C” \__/ COH

i

CH,COONa buffer(pH 5.5)
100 pL, 50 mM
——

—
+ 40°C, 30 min @CD
— o,
Final Conc. 5 mCilmL }—/\NJ\/\)LW\/ VLNW“N/E/_\% § 5
HO,G7 N/ COH

54CuCl; solution in
0.01N HCI 50 L
5mCi

Figure 4. %Cu® DOTA-Lys—-PEG,-DBCOSl Z &t
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I1-6-(3). %Cu-DOTA-Lys—PEG,~DBCOE 0|88t AAZO HX
%ol £ BB JE Bols ALB0 YAS ENS B 4 UL 0T ©

®Cu2t DOTA-Lys—-PEG,DBCOZS Z &5t %Cu-DOTA-Lys—PEG,—DBCOZ
[w]

ACH. A
SPPAC B2 S B 2EE =

(oz]
5t 98102 %0y-DOTA-Lys—PEG,—DBCORF Z&HAIZ

(Figure 5). 5Cu-DOTA-Lys-PEG,~DBCO (0.5 mCi/10 mol of DOTA-Lys-PEG,~DBCO in 100
o

L

A3 M 3022t 40 T X222 BrSAIRLH BS
PD-10 coulmnE ALE5tH HHMGHD, ¥Cu2 EXE ALEQ HI KL

-0

ot
OTA-Lys-PEG,~DBCOXM & radio-TLCE AIEotH =AU

)0 Y

MJ\/\/”\N(»\/ )\)LN/\/‘\/\N/‘g/‘\.COZH
SRR 2
HO,C" N/ COsH
40 °C, 30 min

Exosome
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I-7. Analysis of radio—thin layer chromatography
(radio-TLC)

o A Z |

Hl

A R HX =22 otJl ?IoHAl radio-TLCE X EMGIRULE. TLC s
ilica gel 60 Fossll EF=0A 1.5 cm E0H& 2 start point2, BHHE £ EHO
N 1cnm EHE 222 end point2 XIESHQUCH. Start pointl = 220 %Cu-D0T
A-Lys-PEG4,-DBCO2H  %4Cu-DOTA-Lys-PEG,-DBCOZ EXIE AMAZ AIRZ spottingdty
0.1 M citrate? 10% ammonium acetate, methanol2 1:1 21 HIEZ 42 N (10%
ammonium acetate/methanol (1:1))2 22 0IS&2Z AIESHN FIHAIZACH. A0l e
nd pointOl SEotH OIS&0MAM TLC silica gel 60 Fas= =2l AlZ4 AR-2000 Radio-TL
C imaging scanner (Eckert & Ziegler radiopharma Inc., Hopkinton, MA, USA)S A=
ot 42 NESIALH. S0t SIS0l 0S8 Helel 2& A= (Ry) %2 (58
Mot olsst Hel)/ (20 HL0A 0lsSst Hel)2 HAHGHALE.

o
e

roh

II1-8. /n vivo PET/CT imaging

622 &= nude mouseE isoflurane EUS ALESIH 52 st & OHFAIZ!
Holderff D& AIZILD, PET/CT imagingES <IoH 30 plL? insulin syringeOl loadingdt
E Yuz EXNE AAZES QEZE footpad2t mousell W2I0 Us FoH
2AOtUCH. =8t K 1AI2E 2 12A128 = nude mouseE CHAl isoflurane EXH2 2
2 OHFAIZ] S MY &S PET/CT (Simens, Erlangen, Germany)E EIGHALE.

s9l b
A=l image data= Inveon multimodality system (Simens, Erlangen, Germany)S AI=2

Ut
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Results and Discussion

Characterization of exosomes
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Standard Exosome Protein

0 0.0716 0.7576 1.1300 mg/mL
0.125 0.1673 0.6969 1.0282 mg/mL
0.25 0.2446 0.7088 1.0481 mg/mL
0.5 0.3738
1 0.6802

g.,l:

Table 1. BCA assayE &E&t AAEO| CHHA

04

=Xt Sample Type Protein Unit
1 BSA 0.966 mg/mL
2 BSA 1.004 mg/mL
3 BSA 0.912 mg/mL
4 BSA 1.133  mg/mL
5 BSA 0.986 mg/mL
6 BSA 1.008 mg/mL
7 BSA 1.100 mg/mL
8 BSA 1.066 mg/mL
9 BSA 1.071 mg/mL
10 BSA 1.015 mg/mL
11 BSA 0.999 mg/mL
12 BSA 1.067 mg/mL
Table 2. NanoDrop=S & &8t AAEQ| HWA HEk
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CHOSUN UNIVERSITY

Distribution Results {Contin)
ity Di Volume Distribution Number Distribution Cumulants Results
Peak Diameter (nm) Std. Dev. Pesk Diameter (nm) Std.Dev.  Peak Diameter (nm) Std. Dev.
1 1161 604 1 574 270 1 09 17
2 13486 2715 2 12479 2302 2 11452 1852 : .
3 00 0.0 3 00 0.0 3 0.0 00 Diameter (d) :165.6 (nm)
4 0.0 0.0 4 00 0o 4 00 00 . )
5 00 0.0 5 00 0.0 5 00 00 Polydispersity Index (P.I.) :0.125
Average 186.1 295.4 Average 4133 559.8 Average 41.0 129
Volume Distribution Number Distribution

Differerial Number (%)

Figure 7. DLSE 0|88t HASE Az HE 5F

(a)
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(b)

'3 e
I b _;.r-'-""‘
. .
w ' B T
¥ . -y ”‘
- N7 ’ Ry
- y : “I
3
e .

Figure 8. TEM O|0IX| &Y
(a) AAZE AZ22 TEM OIOIXl , (b) EH A" AMAZE A2 TEM O|0|X]

(a) CD9 (b) CDBT
36kDa

25kDa
3bkDa

15kDa 2bkDa

Figure 9. Western blot2 S8t A S| tetraspanins 2=
(a) AAZT A2 CD9 2E , (b) AAFT NS (D81 AHE
- 19 -
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I11-2. Radio—TLC

EXE AA=O HX G2 HEX £88 201517 6H %Cu-DOTA-Lys—PEG,~DBCO 2t
%4Cu-DOTA-Lys—PEG,—DBCOZ HEX|E AAZEZS 2t2+ A5 20 %0u-DOTA-Lys-PEG,~DBCO

O Rigf2 0.1 M citrateE 0ls&oz A2 0.10I1A D 10% ammonium
acetate/methanol (1:1)2 0lSAMCZ A2 AR 0.22  UEIGCEH.
®4Cu-DOTA-Lys—PEG,DBCOZ EXIE AAZ Al2= 0.1 M citrate? 10% ammonium
acetate/methanol (1:1)2 0OlS&AC=Z AIERS R 22 Ry 2t0] 0.022 LIEIHS
O, EX =22 99% 0|&A2Z EHOIZ UL (Figure 10). Oleist ZUE HIgES=zZ A4
SO HEXJI dB8&E2Z 0IR0H[/S=S &g £ YU
(a) 10600 /I N T Y T SN . S U N VO S T I T B000 TETRN FS T FEA S ST T TN N ! S ) SO N PO LY TR S
0.1 M Citrate |- 10% NH.Ac/ MeOH (1:1) |-
8000 [ P | n
2 0 R, 0.1 R 0.2
3 5 4000
Y an00 -
2000 2000
¢ _F—'E — L i s——
(1] 0 100 150 Q 50 100 150
Posdion (mm) Posation (mm)
(b) 6000 bl 10000 I
0.1 M Citrate | ;'. 10% NHéA::fMeOH (1:1) |
e | 8000 i
4000 |
2 R; 0.0 o I P R; 0.0
§ om0 i 2 1
(5] 4000
2000
1000 ?WJ
0T ————————————— °S—m:a— -
(V] 50 100 150 4} 50 100 150
Pasition (mm) Position (mm)

Jov
e

Figure 10. Radio-TLCE & &8t dA S Al22 X 68 & =8
(a) ®*Cu-DOTA-Lys—-PEG,~DBCOSl Z 1} ,
(b) %Cu-DOTA-Lys—PEG,-DBCOZ EXIE MAZE AlE9 2
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V. Conclusion
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