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3 Al A
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(a) MAQ HANEE F55= A,

e

(b)) A7) EANE2RY JF5E FHlE(Ficoll gradient)oll o8] W3 A E (buffy coat)=S ¢ % 53
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o) el 2 W,
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A1gol oA, A7l (c)EAY w9S EGF(epidermal growth factor), <% ® (insulin), 3lo|=2F2EE
(hydrocortisone), ©l&F2-o}%l(ethanolamine), ¥~ ol €017 (phosphoethanolamine), BPE(bovine pituitary
extract), EWAHH(transferrin), EF L QE=E|Z(triiodothyronine), o}AAWMAI}EH (sodium selenite)
9 FBS(fetal bovine serum) &= o] £l oA Mg o= 3hu} o] & Egtaete wixlol ot 3, 5
AaEe] w8 E .

ALl glolA, 7] (aAlel ke AxRaelA weslel 1x10° WA 1x10° cells/200ule] RER

A1sFe] oA, A7 (c)EAY wjFe 30 WA 40T €%, 1 WA 10% CO, ZAoA 19 x| 2147F viek

st AR, Al el oui g

A13bol] 9ol A7) (c)eAe] wike sl LA (PBMC) 429 74 tiv] g%
7

21 FHEE) Fo) Z)
9 Wi wjel o) welTAE o G3baEe vgo e Hi A E

= [e
A, dTdAE L # v

AT 7

Aedo dojA, A7l uwA= Auul# (epithelial markers), ZFAvl#A  (mesenchymal markers), be-ta-
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catenin, cadherin-11, GSK-3 beta, MMP2, SUMO2, Twist-1, ZEB1 % CD45= o]Fo|x Fo|A HElxE o= &}
U olakel Al dFogAFe Be] 2 oujekuy .

Aol el # wgd dFPAEE EAskE dAE Tsks, HEe AdS A7 AR A

OH

e

AT 10

Ao  dojM, Ar] dFUAEe] EHL (TCY F=; %L eCIC (epithelial CTIC), emCTC
(epithelial/mesenchyma 1 CTC) X+ mCTC (mesenchymal CTC)9] 45 FHAsHE Wil o3k A, #Hge
S 9ek gro] AT

A3 11

9B Sl 7] ABGAL A4 CTe, LI, @lIC, WIS $58 SAsks el T2 (10
o Gelsta $Ae EFetel ol oAt A9, AL Awe A% Gl A

o
n:E

AT 12
A9ske] doiA, A7 HYL 2AEHY, HAMAEYS B EFAH dAAEYe] Ao, Hode IS ¢ A

A3 13
Agde] ¥ 2 vy AFAAEE BAseE dAS Tes, Age] A £E AolE == WY

7] & & of
Bodge WEehdzel B W olu; @ ) Rel L e Fel 25d ATAEE o8 o
ore dekshs Wl wa solvh

I B

HZoFA|¥E (circulating tumor cells, CICs):= U=} 9 (primary tumor cells
wE AAE FFetE MER o] B FVIE Zo|H=E

TR BG4S XU o] FAAMEY AT B4 9 I A5d ERS F AR oEn.
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dTAE F7], 4=, A7H B4 5 =AY 4 Aolg ol &ste WHY A9 FYHEY 5] o

= wAFe] Y. dE Eof, ¥ dAxe FIAME @i%l}(Eplthellal cell adhesion molecule :
EpCAM "CD326")°ll wigt @& FAE aAse A7|H=sE olgstal, A5 o C1Ce AyjAx At
(EpCA) & FHo=2Aq AFAA FASHH CICE HEse oY, U= FEaAE o] &3 #3FTSAEY

28 R (FWETANEY Al 10-2013-00107665 )] e A

weia], B dExEe skxle] i AR dIFEsEh

(buffy coat)E 394 wiFe Tal, do) o] vFon EAsh: FIANEE
3}

=
platelets T)Z5E ZEldte] 585 T7MAZ T A& Idstar, & B g8,

Wl (ficoll gradient)S B3l E2d WIAIZE
A3 (leukocytes,

wowe] shte] BAe A BANRZYEH AZEE Pl (Ficoll gradient)l o8] W3 mE (butty
coat) 3¢ #el 2 F5ete] AF B AYTE AASE WA L 349 NG B FEAANLE Bejehe
AE Tete, FFPAZ Bel L MPPUE AFHE Aol

gl b shite A4S A7) B 2 g deAEE E4ee dAE 2deks wcke dds 9
3 AR AeUYS Alsets Aot

w T vE sl 542 A7) Ee 2 odE dFAAEE BYshe dAE 2Eeke, dde Al B
Hol& dFsh= W& Awsts Aot

A9 HE S5
% FAAw Aol vE @
W A4 FeHeE 488 5 9
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%?‘&D‘r. T, 8] 7l FAAA Azl ofste] el WErt AdEna & %iﬁ‘r.
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(a) A2 Forg=z 2

(b) A7) dAXNNgZRE ¥ZF5E T (Ficoll gradient)d] &l W3 ZE (buffy coat)ZFS £
o g4 9 AYFE AAs= @A,

() A7) (DBANA F58 g 3349 wPAE w); 2

W,
4
By
Q,E

() A7) wgs ANsg23e g9 E(circulating tumor cells: CTC)E B stE WAS Edsls, U4
xo] # 9 gy,

S wE 29 4 3

=

B odgo]l go] "dZAE(circulating tumor cells, CTCs)"®Ey £FZUANIE Ax} 29 (primary tumor
) o2 HE EyEo] daS uwil AAE £3slE AEE st Aoz oko] B FAV|E HolH T
1

A%e e Aow AeA

=
E odbgof] glojA Al HEoAFEE eCTC (epithelial CTC), emCTC (epithelial/mesenchymal CTC) T mCTC
(mesenchymal CTC)Y = Sloi} olof] AIghs]= 212 ofyr},

AF7] eCTC (epithelial CIC)+= ¥ AMEY EAS 71A)+= CTC, mCTC(mesenchymal CTC)E= ZFAAIXS EAS 7}
A+ CTC, emCTC (epithelial/mesenchymal CIC)+= A7) F AlEe] EAS EF 7[R+ (ICE 9 }‘C A d
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& ek,
ool QolA, 47] FEGATY wel R el oF W 34 MRS Fahel YFYALY PEES
Z7HA) 3, AU EE WA g FRNPORA, B FEER AFPALE 5 5 o

e

dhgol A AAde A=, Ay w#E 2 oagd dTUAME 5 eCIC (epithelial CTC), emCTC
(epithelial/mesenchymal CTC) T+ mCTIC (mesenchymal CTC)9] A& 3o A4S =& #H e o] 7%
sk FQlslglon, ke Mol W Ajtel o Fo] sheds AT 4 Uit

2 o] 8of, "JA"= o] e JheAde]l IAY e wE

uk
. = =
- — =

FAoIF 5& AT glol =g 5 At

2 dgof QlojA, AV (heAle dAAEEEH 4 D HAYFE AASe dAe GINEE AT 5L F
X (Ficoll gradient)ol 9l&] W9 ZE (buffy coat)Z< #g sk A
A HieE AL ofya, FAANA ALEE £ A BYIE)

ol A AAdelA=, 7] ¥

o s Epael o8 FA9 Y WH AAEF ol g Wy EE
AT AFAZ A7), A%, ANH BY F BAY A9 Aol ol&d Felww o] wwy 1w ¥
el ols) FEGAL Bt FsHS HAF 5 AT

ek, B odio)] gloj Ar] (c)erAle] 3x wi-S EGF(epidermal growth factor), <1€®(insulin), 3}9]
2 32 E <= (hydrocortisone), of| E+-2-o}l (ethanolamine) , X~ ¥ o gk2-o}H (phosphoethanolamine) ,

BPE(bovine pituitary extract),

>

EdAyH(transferrin), EZLLE=EZU(triiodothyronine), oFAAAIEH (sodium selenite) 2L
FBS(fetal bovine serum) 2.2 o] FojZ oAl AElEl o= 3li} oS Egsl= wiXo] ost A 7 o,
olof Agt H= AL oty m T M wge AMEEHE EES 23T F A5 AHEE.

A7) wiRE EWE ol AT Fort, A =4, DMEM(Dulbecco's modified Eagle medium) %W

Keratinocyte-SFM (Keratinocyte serum free medium)< AF& 4= a1, Y& o &4, D-media(Gibco)E A&

5 Pt
g = .

A7) Al vde TR HIHAE FUtE 238 5 dedl, 4 dEA, 39 Fo T4 SEA(Adg Q)
A /R aFE FERRRD, 9id R (dE £ g€, oAdd FBS, ¥4 dAE, ¢8¥Y, = IF
obul A4k B wjE 4 ofnAb, G SFERRD), (AT, FE2EHE, @39 HL E=E L FEE), 7]
B AE(AY ded £ Edadd, FEYoAE e FEUHE, RN, 9ol o3 Iy &
v Al 29, d7d 2R3, Addy, SFIIZEIE, oY J=ERIEEE W/EE F9A4, o
B-mEREdEE T& HIMAEA AMEE & vk, of&H, MEe §F T WA sk, FEHA
(anti-clumping agent)& H7MAIZA] A8 +& 9t

2o oA, A7) ()9Ale] ke AER A HjF&le] 1x10 WA 1x10° cells/200ule] REZ 3
Zalo] wlksls AU £ Ak, ®owdo] ol Ay (o)wAle) wldEALS 30 WA 40T &%, 1 UyX
10% CO, 2704 19 W% 21247k wjeksts A 5 glor}, old A 5 AL oy},

1t
4

[}

A7) g Ae FPHo R Adeds Fsl AF
(spheroid)W] Aolgli= AES v &S S/ A dF
2 oo lojA, A7l (b)eAle] v ST S A dib] &8
e g Ule] A E giu] S IA 2L HlEo] FUIEH HE A

el Axel A E(debris)E AT AFRol=
o} =

247 5 9.

FopEe] ol Sk w339 u)
[e))]
=

B

2 odhg o]l gof " LA X (peripheral blood mononuclear cell,PBMC)"E S S 7 E% ol A X=2
X G(T M2, BAXE | NKM2Z)9 del32 49 4 glom, HXJ7F PBMC Je] diF-&S& F+A3HhY, o
>

Boae] o AAldeA= 33k vl Sske] wiF 0ol mla] ik 14l IFUAZE(CTIO Y 7t 57
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e Y 5 9, FATALEBIOY S Fastel wleF 0% 14209) CICPBIC gkol S7HES Fa 5
AT 2)
7] AneA Fel W) rlFon B FFGAL YEES /AL B ohiet FFAAZ wE F

7t AT IAE7E 2R o] Foixl 3akd wjgE AdEeol=

o,
n
J

So] h3he sk,

frorke

wo] glojA, A7) (DeAle dTdAEe Reles dFAAZY FH vlAd 9 4 9dow, 47| uiA
Ari]mk7 (epithelial markers), 7FQ"F# (mesenchymal markers), be-ta—catenin, cadherin-11, GSK-3
beta, MMP2, SUMO2, Twist-1, ZEB1 R (D45% o]Fof3l oAl MElw= o= s} o]l AU = glor}, o
of AlgEE AL ol

olwj, A7) Adu}AE Collage IV alpha 1, CK(pan-cytokeratin), E-cadherin, Laminin, Desmoflein-3,
MUCO1 % Syndecan-12 o] Folxl oM e == o sh ol dd 4= 9lar, 47 ivk7= EpC(EpCAM),
VI(vimentin), alpha-SMA, Fibronectin, N-cadherin, Snail, Slug % S100A4% o]Fo]R oA A EH= o=
St o]l § ot oAl AgtEE AL oyt

e A7 dedAze] 2l ® kel o -, 3 vl (Spheroid culture)S S8kl HF Al
o AEES FIMATIAL, ex vivool A vty 1%k HAH o AE wjgds o] ST omM, AEES wiFHES
o el et Z2 dRkAlxe] g2 AT dFPAEIE diFEoR oFofxl Adrol=

2~
(spheroid)®] @Aol 7bsdtAl FozA, AFAATY 54 BAACE F/HQ F Avks o] 54o]

A7) BAE DA A 2 2ol & 08 st gEle, AV By 2 uidE SR E #MeeE o
Ag xdete, A9 Ads gk R ATHEE ATt

2 o] go], "' B AW e Ak digh ¢ A A (susceptibility) & A= A, g
A7 54 AW E=x ZES dA A2 JdeA 55 dgee 3, 54 ZH e Zdd ZAs AA <
o % (prognosis) S FAsE A, B HIWEZ A(therametrics) (A, X8 &%l 3 FRZ A¥3}7]
st A9 s EUEH sk 3 S E2§sit

5
WAsh7E Ak Azrel whel ol gk At F-9I7F Xelate] ¢hol
= 4 v R
g. Hge a4 F FF
= 2 cell lung cancer; SCLC)¥} H]ZA&
Z 9% (non-small cell lung cancer; NSCLC)eo|W, o] F 7}x|9] EAS B%F 713 ALE Z9A daAZE

(mixed small cell/large cell cancer)o]d} 3tc}.

oF
=

B ool A7) Agke £AE MAMEY EE R dadEdd & .

B ouygel gol "2AEAGIe A4 AAe] 10 WA 156F AAFE AOR "FALAEYE e 1AL 1
BarErolgaE dr. §% F%ol fAakt ABAdA AGEE A9o) Wk SAEE 4A% W F
Asjel Walew Holwol & L WAL 4 vk AAMEIte] AL Foka Amel WEE wol: W
& vhehile welfo] 60 WX B0%E WA Ea FE8Wol HEFl B mvkel Wol 9nA & AAY
A9 SRa TR YA eMS o g YA And WEesls ddh. ey, Funsens uy
Moz sttt uyl QAL Y FAAN HFE WL 27 Ho] FEE EhhA Rae A7t TG
oeld A, thE FEE uFe] Folspl Hrt. metd, BBF NARCE Folu B AP FEE
A7) flekel Ba HolHel ok Aely el e,
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%125 7 A e aMERS B30 BEUME olmA B Avjelt),
%138 7w e aMERS B34 BEAME oA B Avjelt),

% 14E A 7](extensive disease(ED)) % A3+7](limited disease (LD)) AAEYZAe] HFUAE o|n %

4] Ao},

}7] (extensive disease(ED)) @ #|g-7](limited disease (LD)) ZA|EStsExte] oM E o]n] A
T 16E aAxSEAte] FAMEY 9 sty Eol nfE A& B4 Aol

gy e Al et AL Y&

o, sh7] AAelel oste] ¥ W@ wok FASA AP @, 5] AAdE B o2ge A 9%
A B R el W9k ol EE PEE AL ohth,

AAd 1. A FE (buffy coat)d] ¥

FTUYRIPAOZHE A A A5 (10 mhHe RS FAS7] el &-§2A1Q1 EDTAZE 2350 U+
vacutainerdl NS, shakerol =8 flowE A3 A& A7MA] §X3F 0. clean benchZ 9 A8 &
%71 5 709l 15ml conical tubeol ¥ wokth. swing bucket rotor”} F&¥ tabletop centrifugeZE o]
of ¥ d4=2 ZEesdtt (500 rpm, 20 &), #2l¥ % F 3 ml2 WE o} -70T deep freezerol] H¥t
3 dFS AL yrXA /\]Eb 2% FBS in DPBS®} 1:1&2 AHUtt. A2 15 ml conical tube 279l
Ficoll-Paque PLUS €& 3 mlE YL 2% FBS in DPBS®} 1:1% 42 & A= Ficoll-Paque PLUS &9 ¢
of Holx] =& MA3] =¥ YUtk. o] F, swing bucket rotor’} 2 tabletop centrifuged ©]-&3}o]
buffy coatZ #3238ttt (4000 rpm, 30 ). 2% FBS in DPBS 7} &3 A5 NS A|A38}aL buffy coatZFS 15
ml conical tubeol| &ZTh. 3 ml 2% FBS in DPBSE F7}gt # 10 W pipetting 3. % =2 buffy coat
S 47 fs8 5 #37F 2000 rpmeE @A EEE ST, e AASIL palletol]l 4 ml serum-free

ulo &

cryopreservation media® 22 & pipettingdle] palletS ZEAvt. Zo|A AEE 47019 cryoviald] EF3F

9 Mr. Frosty Freezing Containerd] @o] -707C deep freezerol] 857 H#EAT LN, tank® o]Eake] T}
o A¥ A7A A7) skt

AANd 2. BZIAE( Circulating tumor cells)®] ®lYg

LNl BB cryovialE 7ol 37C water bathol] 2ol wrEA 53 F, cryoviale HELES 15 nl
conical tubee] ¥ol 200 Xgo & 5% <t ¥4l HEsth. e AE AAT F 1 nl] sFAS Fof pallet
2 ZoF 9, Countess 11 automated cell counter< o] &3}to] PBMCs9] & A5, 9 mle] 5 UAE

kol s H7}3E H pipetting 8t suspension AE|E YFEATF. 96 wells ultra-low attachment plateol
well & 200 pl® dAsHA 93k 5, 37C, 5% CO; incubatorol A 14 Lzt wiekalich. vl 7 € 5 1 ml

ut

=)

pipettes ©]83}o] 96 wells ultra—low attachment plateo] TFH celld} medias E5F 5% F 200 Xgo
& 5 st HA Bt Aeds AAT F 9.6 mlo] mMYNS Fol suspension FHE REEI AEE
96 wells ultra-low attachment platecl] well@ 200 pl1® #U3A A, v 149 3, 1 ml pipette
S o] 83l 96 wells ultra-low attachment plateo] A|tH3t celld} medias EF 53 H 200 Xgo& 5&
BoF 94 Bttt A NS AAs palletol] 1 ml serum—free cryopreservation media® @] pallet<

Z2t}. cell suspensions 1709 cryovialol %71 F Mr. FrostyTM Freezing Containero] o] -70C deep
freezerol 35 &< B#ASIY T LN, tank= o]F3to] ofs A3 A7MA] 7] BASIY. 2 0 AdA=
A dfeFe) wEkS 3o 19, 5 23] wAFE Y. a8 dAv|ES o] &sle] AXEe wYd HAHS #AESA
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3wk 09 1492 #Jslo] = 1o ZAISFSIT.

ek, E W] Ficoll density gradient centrifugation ®HE o]-&3le] < 3kxle] oo gHE AEIE
et &, 149t mYgst 2945 g 04 1499 GFLAME(CTC)S; T3 F-H| L (PBMC: peripheral blood
mononuclear cell)?] H]&S vt CTCY enrichment HEZS Zelsle] 71 A2 Lk 20| =AY T},

A7) MR Ay = 1 B = 2004 E1E 4= gl%ol, 32k widEE Foke] wik 0Ll sl wieF 14del &
TUAECIO 7 S7Hs 2T 5 U, SIFAEPBIC S = Aaske] wg 09F 1499
CTC:PBMC #kol S7Ha& A& &+ AU

AAd 3, A9EF A (Immunofluorescence assay)

Hd3dAxel A WwaE BA35l7] 9ste]  buffy coat ¥ A F (Wi 0¥ P 14Y9)
Immunof luorescence assays 3&Fth. 4714 Bl dFdAMx+= 371 & 19 YERH marker ZE o] &3}
grelslodtt. 3}7)] E 19 CKE pan—cytokeratin, EpCE EpCAM, VI+ vimenting YERdTE.

x 1

Table 2. Definitions of eCTC, mCTC, and emCTC. .

CTC types cK EpC VT DAPI CD45
eCTC (CK™) + - " +
Epithelial CTC
eCTC [EpCT) - + - %
Mesenchymal CTC mCTC (VT ) - - * ¥
Epithelial-Mesenchymal CTC emCTC (EpC™, VT7) - ‘ + ‘ + ¥

ok 2417 39} vk 14l 96 wells ultra-low attachment plate % 12 wellel 3WE% celld mediaZs 5
sto] 200 Xgo= 5% B 94 EEEATE. FTAS AASFAL palletd 2.4 mle] 10% FBS in PBSE Yo

) . ) - ol ) ) )
pipettingdl®] suspension AE|Z THEATF. 4709] Superfrost Plus glass slideso] Hettich cytospin

chambers®} cytospin reservoirS LAs}e] 3 1 200 pl* cell suspensions ¥Ith. SuperfrostTM Plus
glass slidesel|l A¥E F&3}7] 98l Hettich Rotofix 32A Benchtop Centrifuged ©]-83Fo] 1400 rpm©. = 10
B7F cytospindtATh. S-EE AL 9ol 100 pl PBSSH 1:12 3|49 BD cytofix  fixation bufferE 71814
k. 10 = %, 300 w19 PBST (0.01% Tween 20 in PBS)E 3W wkE A2 3}Sth. EpC+CD45, VI+CD45, EpC+VTe]
Z3+9] glass slideo] 200 pl19 blocking buffer (10% FBS and 5% BSA in PBST)Z CK+CD459] glass slidecl
= 200 pl9 blocking and permeabililzation buffer (0.2% Trition X-100, 10% FBS and 5% BSA in PBST)Z
o] &-3te] 1417t Bt Aol A blockinge 3FITE. 300 u1e] PBSTR 3W WHE AlH3 | 1A]ZF B¢k Aol A
conjugated primary A€} incubation 3} Th. 300 pl1e] PBST=E 3¥H ¥HE A3 3 glass slideol DAPI
mount ing medium BT il microscope cover glassE HITh. ©E <, microscope cover glass’} &% o]X]
FrE i fuyffolz uAHI F fluorescence AMAE o] st AEXE BT, F 2+ Conjugated
primary@A el 54 Hl&S YERH Zolt).
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* 2
Green (FITC or Alexa-488) Red (Alexa-554)
CK 1:100 CD45 1:40
EpC 1:40 CD45 1:40
VT 1:40 CD45 1:40
VT 1:40 EpC 1:40

AN 4. EZEAT WE gy

Buffy coat ] & % (u]F 0¥ 2b) < wid 149 % 27 dAnAS o]&ste FUA
X200) & &rslglon, ol &8sl dFUAMEE WY WHoz FAsle] dFdMEe {55 HEsS]
o (dF9AE EH marker: EpCAM, Vimentin, Pan-cytokeratin - positive; leukocyte FEWw}A: (D45 -

negative).

bl
o
=
R
=
o

AAd 5. FHAE ojux] 4 9 FAAE

g okslxio]l ol AW (o Exe] A/ Ho] 5 AHB, CRF, clinical research form)9} ¢ o wWio=w &

By @A omA] 7|dk A2 HRE FAT —‘li Hlal FA 5T, AR E AL ou A= AA F

Zpe] gl Jurt opug FAAQ] F4 WHE E4iste] ol& n&EHom nAgsiglon 717t Fxle] A&
[e]

X
A2 dFAze guvkA 2 e we dgolHE BRI, H5E dolHE &43 dTAAE Hre}
A AR AFRE vgor AA At A H Holeke] #HAS rHEEIGT. dedor d AR F
gxpe] fAA Wl ArIF xFEO e A, B seto R RS N BASIGIT. Y] B4 Axe
T 5 YA 159 E=AE% T

T 5% H]AAMEZEHG(NSCLC) HAolAd (MO: ik, 122.2; 43k, 115.2) A9 & CIC & Ao)A nAAE
Hob s (M1: Ha, 385.1; =943k, 115.2)0] Hl&) o we-S 3eld Ao M A Hy £ Hodo FF
22} (SEZ gZAIEHATH . A4 feode HES HZ2E (5 2§ 7He] HaE 93¢k Mann-whitney u El2=
E)E Abgste] 2AE A 2FolE p g <0.05, <0.01 HE <0.00104 #93F Ao k53Tt = 68 o)
4 = el d Bl A eCTC E mCICY] & Mg A 7] & 58 dA| st dadS gelasivt

Lk = 7 oA B 5 5ol HAAXEH S (Non-small-cell lung carcinoma) ¥} oAoA 53 dF
o] HE A3, v|HolA uiH] HeolA A oA eCTC % mCTCY FAZF +43A F7HEE

Aol Ao} ujdoelyd A} zhe] EMT CIC 3k9l /3 ®XE vustry] $18] F CIClA 7+ 3k¢ #3 <
TE A A9, 187 Hold #Ae} 31™e] njHeld #AE xIEte] F CIC7F U= AHEHE &
SEAI AT, EMT ®-FollA eCTC (EpC +) % mCTCe H Aol ZFolA 27 49.7 2 46,2591 ¥bd eCIC
+)9} mCTCe] Hte oA aFA ZhHzt 236.49F 137.96 & 21819},

L8 QA A7 = 78 FARE ARE BoFe AoE eCIC ® nCICY FA  F CIC & Aol 2 vl
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[0120]

[0122]

[0123]

[0124]

[0125]

[0127]
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ghajoll 4 vl 3k Aola, = 9& F CIC & HolA L njdolA shxjolA vjmw3t ZAuolt},

T 102 "Nz 33t 7F dAuit A CTCoe] 33 #AAE YEhd Ae=, &A1, 11, 111 ¥ IV
w2 NSCLC 3kt Hit AF 7%= g9 4l F 96.7, 105.6, 180.6 2 385.1=% el drt. & 11 WA 13
= HaAEH Y 31e] ZF dAmg HEH F CIC, eCTC ¥ mCICE YERH Ao,

T 14 9 158 2AM3E2(Small- Cell Lung Cancer(SCLC))3A}oll Al &-47] (extensive disease(ED)) 2 A 3l7]
(limited disease (LD))ZFe] CICE &3 Ao},

T 1594 & CIC & Fdgkol 6.4 (F$), 1.6-11.2; p = 0.0051)¢! LD AR} =gk 124.0 (B, 1.6-
184.0)& ®<l ED SCLC Al A o =S Fsk3lar, LD ED @7 $&F Alelo] EMT CIC 39 38 =% &
Hlwsly] f8l & CTColA 2+ 319l f3e] 45 BA3% A3, 6 W LD @7 29} 4 o] D @7 A5 X
gelo] F CTcﬂ AE AHHE Ao 3

- -
St ZTE. 1 A3, EMT /oA eCTC (EpC +) 2 mCTCe Ho< LD o
A 2FA Z+zF 3.2 2 12.8 WbH eCTC (EpC +) % mCTCe H& ED wA 1&FolA zZtz 227.2 2 1762 =
7HEE g = AT,

% 16914 emCTC, eCTC, mitotic emCTC, mitotic mCTC, apoptotic eCTC, intact-elongated eCTC, intact-
elongated eCIC, intact-round emCTC, intact-round mCTC, intact-round eCTCS] W7 ES} Eol=gd A4lshe]

AEAE 2o =4 ofwAe] 7 2 intact-round CTC, emCIC £Oo.2 HAPHOl #&3& & & 3
Ak,

TAHOZ, e(TColHA T FuE A CTColA AEFA o|st WAool 0.8542 7FF F83 HAIHA S gl
3k L, mCTCO]m‘H T2 PEQl CICE 0.896, emCTColWA &+ HENQD 22 0.8332.2 I3}, eCTCOH
A cluster® o] F+= CTCY 79 0.81322 Zelxo] cluster®s o|& CTCY FE dEd S #9035 Axz &

A& 4 A},

eCTColH A EH3l= (mitosis) AES FE AEFA o]d WAoo 0.752 dF oS o3 dxz &l
Ao, eCTC =& nCTCoIHA] 71 HEelE YeERl = CTC AEFA o]t WAL 0.6252 T HEQ AW
o wekon), 0.5019 WAE velo] o] e Fo3t AAH o s £ STt

%, 4719 AFERDE MRAEAG] A Aol BAAA CIC D aCIC Fol FrhHe FFE AT
5 2t @At F74E W vhk CIC7) B AEEe Hest,

ek, A EA e S ED @Al ZEell A eCTC B nCICe] Fe] S7bshs AES elste], 29 ol <
3 el HoujekE CICol ojsf #HA ko) Mol 7Feds & 4 3.

Heo], dolduldhat el d dgddatel o] Thssta b wAle] i mdE Thesto] wiehe] Wkl 8

e, Bl el ol we R werE CIcel FEjshd 242 AAstgon, 1 @w CIce] EdviA¢] o
A A B3 Bl FEiety BAY ARE W8F AAbdel A AFE ASshs H F83e 29
seiet.

ol MPoERE, ¥ wgo] &3 s1&iere] FUA: ¥ wgol 1 /%A Ao} BEA 54 W
AeA @ad e FAG ez A" 5 dtks A olald & U Aol olg) #aste], ol4elA
%% A GBS BE RA dAH Roln] B Aol ofd ACEA olsfsiobnt ek, B wwel W
At 7] AAR dRnde FEeks 58 I ovl 2 Wel 2w o 5 AdoERE EEH:
BE WY EE WgE GEsk B oage) el TPEE Ae® dasolol at
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k1
N2

1
(g
~

B e

Roare CTLx .
Enrached CTCs cTos

Lymphocitss

i

w40 Hj g

k1
g
[\

gt 02! B2t 142

1 38 160 = 105 | 1:415x 10¢ 51 1.88 x 10¢ 1:3.67 x 102 112.92
2 1 111 =108 | 1:9.93 % 104 10 1.25 = (¥ 1:1.30 % 103 76.13
3 3 568 x 105 | 1:1.77x 10# i} 31 =108 1:4.86 x 102 365.22

R I miE WDE YE 4
CTC: drosdating tumar cell
PBMC: peripheral blood moncauclear call
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EH3
EpCAM E-Cadherin Cytokeratin Vimentin Fibronectin
Lvmphome - - - -
B - - - -
Epithelial phenotype markers Mesenchymal phenotype markers
Classification of circulating tumor cells
by Epithelial-mesenchymal transition markers
eCTC (epithelial CTC),
emCTC (epithelial/mesenchymal CTC),
mCTC (mesenchymal CTC)
| , \
Traditional Elongated Apoptotic s CTC-WBC
CTC Small CTC cic cTc Mitotic CTC elistar CTC cluster
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k1

F1

)
N

Epithelial cFrr.uIating tumar cells (E-CTCs)
Bright field  €O4 EpEAM  Compasite

lntar.t—elongared CTCs (non-existence)

Intact-
raund

Apoptotic
CTCs
Mitatic
CTes P
€Tc
clusters
Mesenchymal cir:ula'ting turnor cells (M-CTCs)
Eright fleld L2 Vimantin Compasite
Intact-
round
CTCs
Intact- |
elongated
CTCs

Apoptotic CTCs (non-existence)

Mitatic
CTCs

CTC clusters (non-existence)

Epithelial-mesenchymal circulalins w maor cells (EM-CTCs)
Bright fiald EpCam Vimentln  Composite

Iintact-elongated CTCs (non-existence)

Intact-
rnund

Apoptaotic CTCs (non-existence)

clusters

#H5

ZIHSd 10-2025-0071914

E-CTCs
un

20 e .

CTC count [x 10"#,.1.1

TaTw . . T

4 856 7T 881011121314

Patient No
#®  infactound CTC i

intac-morgah

*  CTC cuaters

M-CTCs

GTC count [x 10-3uL)

1234856 TE 31011121314

Patient No

CTC chmiens

& Intacound CTCs

8 | inael-snased STCS Y Mad

EM-CTCs

CTC count {x 10k}

12345678 831011121314

Patient Mo,
Apoplobic
Mitnbe G108

intactround CTCy A & CTC chalers

& inlactelongaied CTCs ¥

CTC count in NSCLC patients without metastasis and in patients with metastasis

n=18&

n=31

CTCs/4 ml blood

Metastasis

MNon-Metastasis

eCTOEpC+), eCTCCK+L mCTCWT+), emCTCEPCHNTHS &

1000+ n=31 n=18
8004 ™
© 6004
o L
2 400
F-]
E u
3
= 004
o L]
L] ]
-
Non M faei M

EpC+)l, eCTOICK=), mCTCNWT+) emCTCEpC+NT+)2] Ha
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k1
N2
()Y

CTC count in NSCLC patients without metastasis and in patients with metastasis

50

=)
i

404

7
“
s
L}

304

204

5]
i
LN |

104

eCTC (EpC+)/mCTC (VT+) ratio
[ —
s
L]
]
mCTC (VT+)/eCTC (EpC+) ratio

Mon-me tastasis Metastasis Non-metastasis Metastasis

EH7

eCTC (EpC+) + MCTC counts correfate with metasiasis

B 2CTC (EpC+)
[ eCTC (CK+)
W mCTC (WT+)

600

O Meon-metasiasis

= Metastasis
2 . B Bl emCTC (EpC= VTH
= 400
a £
- £
= E
= =
E all} g
o [
[}
2 =) ™ 3 o
'@’éf "E"’F (_.'\i\‘t ‘D& 6“0&
G
A 5,‘.‘ éf‘é _gj‘{' Gh' Non-metastasis (n=31) Metastasis (n=18)
&
& D@Q
&
&
=58
Small eCTC (EpC+) +mCTC (WT+) counts small CTCs counts
correlate with the presence of metastasis correlate with the presence of metastasis
eCTC (EpC+} + mCTC (VT+) Total CTCs
600 - OO . . e
3m1 j 1 Mon-metastasis aml j 2 Mon-metastasis
o == N Netastasis ] =asy Hl Matasiasis
g 10 2 1
a o
z ] E B
o 6 = &
ol (")
(S | 2 4
(8] %]
2 2
L] e}
o] L C O ol A L L ] G S &
RN & & & & RN & & £ &
P - P T
T e g P
TEFEE & %@‘??@ L
A @ La dp A5 @ L tf‘(‘
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CTCs/ml blood

eCTC (EpC+)

P<D.05 for all stage

eCTC (CK+)

CTCs/ml blood

P<0.05 for stage LIl ws stage Il

H9
Total CTCs Total CTCs Tofal CTCs
1 4000 40
k- = -] n
1 . S 3000 9 3p
2 - ] -1
R . 2 2
2 E 2000 E 20
- . = =
2 2 2 . .
& " 1000 10
- —= e =, . un
T o . _
N Mom-Metastasis Metastasis Mom-Metastasis Metastasis
Tradifional CTC Small CTC Elongated CTC
Total CTCs Total CTCs Total CTCs Total CTCs
a 150 30- 2
L ]
& 2 E 2 =
= 2 gp =
= = !
E E E
3 3 i
o 0 o
2 G g was 5 s .
[ ] T
o N - N i i
Apoptotic CTC CTCWBC cluster CTC cluster
w10
Anatysis of CTC detection on NSCLC patients classified by different stages
Total CTCs Total CTCs Total CTCs
3400 n=9 n=18
300[]1
= x - =
1200
2 g 2
=1 a =1
E 8w E E
2 n=18  n=4 - E 3
o 5]
. =
S 00 L ak » o 'r__;

mCTC
1300

CTCs/ml blood

Combination eCTC (EpC+) and mCTC Total CTCs

emCTC
200 Sm]
» 3 Y
= 150 E ;
g S
£ =
E 100 £
L &
E 2
w50 - o
—ias n.- I
L1 1 v

P<BO5 for all siage
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w15
Small eCTC (EpC+) were significantly associated with ED stage in SCLC patients
eCTC (EpC+)
7S04 — LD %gi — LD
001 mm ED 100 & - ED
B 450+ g 100
-] <
o 004 ; l = 5'31 l I
E 1504 E 2
g 407 & 20
& 30 Hos
5 and 2o
10+ | 5
0- 0
2 2 < o & P SR U )
& il & ¢ &6? RO NI A
‘E" G\ & G{Q a @% o 5-@ o"\ ‘D‘E bc'
é'}c' & §° & & Qc:‘s' & @
Pl o <&

tiv

Sens

=+ EMCTC cluster

== ECTC clusies
Mitotic EMCTC
Mitotiec MCTC

M itatie ECTC

b 4

Apoptotic ECTC
Inmaer-elongated MCTC

Intact-clongated ECTC

Intace-round EMOCTC

Intact-round METEC

I O

Intact-reund ECTC

0.0* T T T T 1
.0 0.z .4 k.6 L% ] 1.0

I - Specilicity
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