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()*+,-./0 1123)456789:(2;<=>�?@ABCDE

EF+GHIJ2K-LMLNO.-P9QR+S�TPLMFUV2;WX

NYBZ[48\].,^/2008 _2;`a 18000 bcdBefLSg7.-

P9QLM;hi-jk;lm^gnLopW-8q/�rXW].stuv/

,wBxy>z{E-]8gnL2Pm2S|2rWs]89}ptBgnL

|tpP~�;����rWLM2/T2+��4�].-PW\��LM2

lP��L�-9��LMB��;��2���B�_���; 90%��2l

PL/��LytpP��LM;��LM+��.��;��+�XW^ 20%

��+��TP97s7/��2;b� ¡¢2B£¤¥¦§B¨©>/ªB

«¬2 CTLEtpP­=LNO/c�®^;hi-¯°2|±sP®j+W]

.r897s7WLt/b� ¡¢> CT;�-²³´/¦µ¶�B·i/¸¹

XºB�»+®^¼½+¾µ2rP¿À2;W-9��S|4$�T+;ÁÂ

�2�ÃÄ�WµÅ¿À/TWÆkuÇ¦§+,ÈPzÉÊËÌËLÍ&EW

].XP97s7/QLM+Î7.;oÏÐÑWuÒzÉÊËÌË;�Ï7W

-9QLM+Ó7.�FÑÔ�WÕ³¿À;Ö×��2lP9Z¿/QØÙL

M;D�³À>ÚÛÜ³À+ÝÞLß-8q/��BlPQLM+Ó7.;à

á³ÀLâã�WÕ³¿ÀEW].-P9�FZä�+�Æp.-Pàá³À

;åæçËèéêæ-αEåæçËêåëæ-2 +®PìåíÌåæ³À2lP9

it+�_2;î�â��+®PÕ³LïSip.r.,^/:(2;ðêñ

æëòËóôõö2lP÷øèéùúEûùðùú/mTOR ôõ�2lPüý

ñêþýûE��êþýûL��ip.-P9}pt��³À+®PefB�

���+FzÉÊËÌË;Í&Eip.,^/	�ÒBLMB
h/F7X;

��W\4uÒÊËÌË2�ùçþæ
TP}E2�Ñ��4�j}EL2r

P9it+/�S4��+S|TP8q+F�&EW].XP9(��2;/

}pm2�Ï7.-Ws]8QLMuÒzÉÊËÌË4��TP}EE789

uÇÊËÌË4��TP8q+;/LM��4��TPñ
ò���+Î�T

Pçæ�¢�ByWt�/LMDB�ÔE7.SoCDTPçæ�¢�F� 

EWP9±m^/LMØÙ+!"�+�So7.-Pçæ�¢�2lp¹uÇ

zÉÊËÌËEW^jP98#7/uÇ4Ó$E7.¦§TP8q/%ptL

ØÙV&Ú×ip.'(um2)�7/u*++P}ELÍ&,-EWP9(
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��2;/QLM./2�So7.-Pçæ�¢�40êü1Ëý232û¢

þËùæ
7.r./%ptQLM�Soçæ�¢�4çË4¡í+/QLM

efE5�fst6uip8u7ÒB8�49aTP}E+®].QLMµÅ

ÊËÌË4��TP}E+789 

0 2 10 1 :2;/QLM./4�-.0êü1Ëý234�]892DE >

SELDI-TOF MS E��./!aB;<=>4?a@ABâCTP}E+®^�

Dî3EF2GÓaDTP¿À;HIÞE@aJ�BK¿+,-.�-23L

MLlP}ELNtp.-P9%}2/OP;/?a@ABâCQ�2lP

2-nitrobenezenefulfenyl (NBS)Q�4�-80êü1Ëý23¿À4�-./QL

MefstÖ×ip8QLM./E%p+RSTPT�./BUVèWXæñ

Y�234�]89%B�Ô/QLM./ET�./2ÐZ+So[Bl]8

çæ�¢�L 92\]^NYçæ�¢� 34\]/_`çæ�¢� 58\]a@a

ip89%ptBÒ+;/bcdBQLMÎeçæ�¢�Ffmp.-89Q

LM2Sodg7.-8çæ�¢�BÒ+;/ØÙ�+hÏTPijkBçæ

�¢�/±m^2lk+ÎÆPmnLKX|±s^/QLM2So��7.-

8çæ�¢�BÒ2;/<íoæ þ;+hÏTPçæ�¢�/±m^ TCAp

q+ÎÆPmnLKs]89}B}Est/2lkmnBSodgE TCApq

+ÎÆPmnBr?ÞD+Î�TP HIF L�s+tuip.-P}ELvOt

p890êü1Ëý23;çæ�¢�BCw4HI�+î3TP8qBÐMW

�¯2lPL/xtp8çæ�¢�CwB�ÔLy+T7-s\js;ªB�

À4�-.¦z7WÈp¹WtW-9 

0 210 2:2;/0êü1Ëý232|±s]8Sodgçæ�¢�B{þ

UËñ|æ4�]89QLM./ET�./st}×ip8�~Þ�îÒB

galectin-1,®� CNDP24/�éûçæúê¡íÀ4�-.çæ�¢�X��2

BSo��4�]89%B�Ô/-�pBgU+,-.FQLM./B¿2

galectin-1E CNDP2L�-}EL��ip89it+/galectin-1+,ÈP mRNA

X��2BSo4þ;�çåý RT-PCR À29a789%B�Ô/galectin-1 

mRNA D;T�./®^FQLM./2ÐZ+NY7.,^/pT1 E pT3 Bû

üË��+,ÈP�rW�-;�s]89}}m2;/�íB./+,ÈPT

�EQLMEBçæ�¢�SoB�-4237.r897s7/uÒzÉÊË

ÌËE7.��TP8q+;/}ptLuÇÒ&��ipP}E/%7.QL

M./2Bçæ�¢�SoD4��7.uÇÒ2B8�FCDTP}E/}B 2
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±4¦zTPÍ&LlP9 

0 310�:2;/QLMefE5�fst6u78u7ÒBQLMÊËÌË

� çæ�¢�8�4aD��237890 2 12@aip8QLM�Soç

æ�¢�Bjk/8 \]Bçæ�¢�(α-enolase, calnexin, CNDP dipeptidase 2, 

galectin-1, galectin-3, lectin mannose-binding 2, MHC class I antigen A and 

triosephosphate isomerase)+ÓTPìæ å¡ð ELISA 4��789}ptB

ELISA 4�-.QLMef 15 gUE5�f 51 gUBu7Ò8�49a78�

Ô/α-enolaseE calnexin/galectin-1/galectin-3/lectin mannose-binding 2Bu7

Ò8�L5�f®^FQLMefB¿2���ÐZ+�s]89}pt�±B

çæ�¢�B ROC�Ü4�-8E}�/ROC�Üc�B�û AUCa; calnexin

E galectin-1/galectin-3/lectin mannose-binding 22 0.7cdE�s]897s7

WLt/calnexinE lectin mannose-binding 2;5�fBÒ2F�-8�4�78

gUFl^/µÅÊËÌËE7.;��ÞLK-E�OP9Z¿/galectin-1 E

galectin-3; 80-100%B!"�B��+,-. calnexinE lectin mannose-binding 2

®^F�-��4�78}Est/galectin-1E galectin-3;QLMefE5�f

4��TP8qBµÅÊËÌËE7.®^��2lP}ELÆs]89

galectin-1E galectin-3BÌ¡í1è�^galectin-1�48.4 ng/mL/galectin-3�18.4 

ng/mLa4aq8E}�/galectin-1E galectin-3B!"�;%p�p 82%(42/51)

E 92%(47/51)2/��; 53%(8/15)E 60%(9/15)#]89it+/galectin-1 E

galectin-34.y�Æ�PE/!"�; 98%(50/51)2��; 47%(7/15)2l^��

+�-!"�4�78978L]./galectin-1E galectin-3;%BK¿4�-P

}E2�-!"Þ2QLM4µÅ2rP �µÅÊËÌËE7.��2rP�

LÞ4�789V��Ö×����BQLMef+,ÈPu7çæ�¢�8�

BCD4¡�PE/α-enolase 8�ByL�� 4 ¢��2���ÐZ+_`7.

,^/%B�8�n£L 12¢$F¤-.-89}B}Est/��efB�S

BS|>/�BÕ³ÑÔ��B$�2efBLMBn£4�ùçþæ
TP8

qB�����ÊËÌËE7.��2rP�LÞLlP9 

0 310 2:2;/¥¦ØÙ§4�-./ÊËÌË� çæ�¢�LQLMØ

ÙstØÙV&î¨ipP}E4¦z789�í©»ªT� 2 «BÜ¬­ØÙ

WI-38/�í®¯QØÙ»ªØÙ§ 293E 4¢êËæB�íQRLM»ªØÙ§

^VMRC-RCW/OS-RC-2/TUHR4TKB/RCC10RGBaBØÙ~2Çst�éû

çæúê¡í2 6\]Bçæ�¢�So4¡�89QRB�LMØÙ2lP 293
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ØÙE 4\]BQLMØÙ§4��TPE/4\]BQLMØÙ§°.+,-.

galectin-1;�So7.,^/galectin-32; 3\]BQLMØÙ§2SoL�s

]89QLMØÙ§2�So7.-8 galectin-1LØÙV&î¨ip./¥¦d

±+�8�2�Ï7.-Ps\js4¡�P8q+/ìæ å¡ð ELISA2²

ØÙ§B¥¦d±B galectin-18�423789293ØÙ®^F 4\]BQLM

ØÙB°.+,-. galectin-1î¨DLNY7.-P}EL�ip897s7W

Lt/galectin-3+Î7.;/³p2378°.BØÙ§+,-. ELISA9a´

µc�2l^¦z2rWs]89 

0 412;(��B¶�·)4�]89(��+®^/QLM./2�So7

.-Pçæ�¢�4 34\]@a789}ptBjk 5\]Bçæ�¢�;/5

�f®^FQLMefBu7Ò2�8�+�Ï7.-P}E4�789!+/

galectin-1E galectin-3B.y�Æ�+®PµÅ¿À;QLM4fq8¸¹WLM

B �µÅ+�7.,^/α-enolase ;Ö×���B����+Ð�WuÒÊË

ÌËEW^jP�LÞ4�789}ptBçæ�¢�LQLMefBuÒ2�

8�EWP­3BZºE7./¥¦ØÙ§4�-. galectin-1LØÙV&î¨i

pP}EFz»789QLMB��S|>�Ñ�ùçþæ
B8qBuÒzÉ

ÊËÌËïS&¼È./Ð�WÊËÌË� 4½^¾q8}E4�789 
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¿ÀÁ 

2-DE two-dimensional gel electrophoresis 

ACT antichymotrypsin 

AMG macroglobulin 

AP alkaline phosphatase 

AUC area under the curve 

CDR complementary determining region 

CEA carcinoembryonic antigen 

CRD carbohydrate recognition domain 

CT computed tomography 

DNA deoxyribonucleic acid 

EDTA ethylenediaminetetraacetic acid 

ELISA enzyme-linked immunosorbent assay 

ERK extracellular signal-regulated kinase 

FBS fetal bovine serum 

FDA food and drug administration 

HAMA human anti mouse antibody 

HIF hypoxia inducible factor 

HNBA  hydroxynitrobenzoic acid 

HRP horseradish peroxidase 

ICAT isotope-coded affinity tag 

IQR interquartile range 

IgG immunoglobulin G 

MALDI-TOF MS matrix-assisted laser desorption ionization-time of flight mass 

spectrometry 

MEK MAP kinase kinase 

MRI magnetic resonance imaging 

MS/MS tandem mass spectrometry 

NBS 2-nitrobenzenesulfenyl 

NHS N-hydroxysuccinimide 

PDGF platelet-derived growth factor 
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PI3K phosphatidylinositol 3-kinase 

PSA prostate-specific antigen 

PVDF polyvinylidene difluoride 

RCC renal cell carcinoma 

RNA ribonucleic acid 

ROC receiver operatorating characteristic curve 

RP-LC reversed phase liquid chromatography 

RT-PCR reverse transcriptase-polymerase chain reaction 

SDS sodium dodecyl sulfate 

SDS sodium dodecyl sulfate 

SELDI-TOF MS surface-enhanced laser desorption ionization time-of-flight mass 

spectrometry 

TBST tris-buffered saline Tween-20 

TCA tricarboxylic acid 

TCEP tris(2-carboxyethyl)phosphine Hydrochloride 

TFA trifluoroacetic acid 

TGF-α transforming growth factor alpha 

VEGF vascular endothelial growth factor 

VHL von Hippel-Lindau 

iTRAQ isobaric tags for relative and absolute quantitation 

mAb monoclonal antibody 

mTOR mammalian target of rapamycin 

pAb polyclonal antibody 
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QR+S�TPLM̂ QRLMa;/vØÂBdÃØÙstS�TPQLM̂ Q

ØÙLMa>vqBdÃØÙstS�TPvqdÃÄ^QÅÄa/ª+FQ­z

>ÆÇÈÉzW\LlP9QLMEQØÙLM;@ZÀ2lP8q/()*2

�-PÊË;QLM+�ZTP9QLM;/LMØÙB�>%BÌm^¿+®

].ÍPW«�./Îî]+îÈtp/%p�pB./Î;Õ³E��+ÏÐ

4�OP9QLMBÒ2�FK-./Î;Ñ»ØÙLM^clear cell carcinomaa

2/Ò 70Ó4ÔqP9ÕÖ×2|PE»P-zÉØÙL�n+ØM2-P}E

stÊÙÈtp89QLMB 10Ú15%4Ôq.-P]ÎLÛÜnQLM2/L

MØÙLÛÜnB�Ý4E].ØM2,^Zä+Ñ»ØÙLM®^F��;�

�2lP9%Bª/ÞßnØÙLM>àáØÙLMW\lPL/àáØÙLM

;QLMBÒ2�F��B�-./Î2lP9 

QLM;vØÂØÙstS�TPLM2lP9hi-jk;lm^gnL2W

-8q/c�;��S|Lâ7X/�rXW].stuv>wx/,wBz{

E-]8gnLopPm2S|2rWs]897s7/��2;b� ¡¢2

B£¤¥¦§B¨©>/ªB«¬2 CTûëYæLEtpP­=LNO/c�®

^;hi-¯°2|±sP®j+W].r897s7WLt/b� ¡¢> CT

4¾ÈP­=;¼½+lPFB2;W-9ÁÂ�2�ÃÄ�WµÅ¿ÀB¿L

¾µ�ãLä-8q��S|+��±X9��LMB��;��2���B�

_���; 90%��2lPL/��LytpP��LM;��LM+��.»

ts+��;�XW^ 20%��+��TP(Frank et al., 2005)978L]./QL

M4��+S|TP}EL2rp¹/QLMefB���+�rXåæ2rP9

��BQLMef;gnLçEM\opW-9gnLop.-W-b+Ó7./

QLM4S|TP8q+;/¸XJèL¾µ2rP®jWÁÂ�2?�W¦§

LÍ&2l^/%BZ±LuÇ¦§2lP9oÏ/uÇ¦§+é�ipPzÉ

ÊËÌË;�êÄ>ëLM/©LMW\KXB./BLM+Ó7.��ip.

-P97s7/QLM+ÓTPÐÑWzÉÊËÌË;/}pm2+Z±F�Ï

7.-W-9}B}Est/gnB�-KXBb4Ó$+7.QLM4S|2

rP/1%û¢þËùæ
E7.��2rP �µÅ�ÊËÌËLìqtp.-

P9 

QLMB!íBZ±LKSÞ2lP9lPQR+ 1îBQLML|±s]8¶
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+/%BªBZ|T�%j+|OPïî+F/�ð¦§2;|±stW-hi

WLMLñp.-P}ELlP9}p4òó«CEôõ9�ö 4cm cdB�r

WLM2;Ò 10-20%+òó«CLytpPEip.-PL/hiWQLM2F

÷�2;W-97s7oÏ2;hi-QLM2F 5mmlp¹øî+�ðµÅ2

|±sP8q/ZïBhi-QLM+Ó7.;LM./E%BùúBT�./

#È4û^üXQïîýü�L�Æp/QR4mPmPZ±û^üXþÕ�Q

Öü�E@ºBÕ³��4l�.-P9%B}Est/��Bhi-QLMB

¶+S|TP}EL/T�WQRB��B8q+FÐÑ2lP9 

ÆL:(+,-.;oÏ/<=>�?@ABCD+®^/QLM/���LM/

©LM/�êLMW\/GHIJ2K-LMLNOP�¼+lP9J�LM�

��æçËB��UËç4FE+78_��BQLM	e
+®PEQR+S

�TPLM;NYBZ[48\^/2008 _+;`a 18000 bcdBefLSg

7.-PESÁip.-P9QLMLNY78��+;/b
B��D/µÅ


�B��+®].S|ipPLMBNY/�?@AE��BCDLvOtp

P9QLM+	]8�íBWs2/�Þ;�Þ+��.Ò 2-3«B¼�2QLM

+ss^>T-}ELÆs].-P9 

�678®j+/�_/b� ¡¢W\B¦µ/lP-;ª�eB¦§¶+�

�S|ipP/�gnBQLM^�SQLMaLNY7.-P9�SQLMB

��;QLM°BB,®% 7 �2/�tsBgn4�T}E+®].S|ip

PQLM^g�QLMa®^KXW].-P9QLM+;!"�WuÇ¦§Ê

ËÌËLW-8q/��+QLM4S|TP8q+;/¦µ>b� ¡¢2u

��+wïB£¤¥¦§> CT W\BÅ��ð¦§4¾µ7WÈp¹WtW-9

Z¿/QLM2;���W 3 �íEipP/uv/��ïx/wïz{�NW

\Bgn4�j}ELlPL/}ptBgnL|tpP~�;����rWL

M2/T2+��4�].-PW\��78QLMLKXW].-P9 

�SQLMBKX;��LM2lP8q/Q­LB��E-j� st×ªP

#ÈT�BQ4!T®j+/ù�BT�./4fq8LMïABy4ýüTP

Qïîýü�4v"TP97s7/LMLS�78~#>�ri+®].;/

LM4fq.QR°ï4Ö×TPQÖü�4$%TP9Õ³ÀB&ãE7.;

zÉöL 4cm c�Bhi-LMgU;Qïîýü�m8;QÖü�/zÉöL

4cm cdB�rWLM;QÖü�EWP9�_/ö 4cm c�BhiWQLM+

ÓTPQïîýü�EQÖü�2;/LMBÕ³��+[LW-}ELîs^/
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Q­L4!TE-j� stF/�LW~�;Qïîýü�Lu��+$%i

p.-P97s7/Qïîýü�FQÖü�F/���+�STP~�LlP9

Qïîýü�B¶+��7.,-8QRïî>/QÖü�2!7.,-8Fj

Z±BQR+�STP9�STP¶�;ef+®]."WP9oÏ/���B

����+;Xæí4æ>£¤¥/CTW\2¦§ip.-P9QLML�ST

P~�+F��+S|TP}ELefB��+E].�ý2lP8q/¦§�

ã4äX'(2rP¿ÀL�m7-8q/ÁÂ�WuÇ¦§;�78¿À#E

�OP978L]./���B�S4S|TP}EL2rP�����ÊËÌ

ËFÍ&Eip.-P9 

QLM+Ó7.�FÑÔ�WÕ³¿À;Ö×��2l^/QLM�S)+ÓT

PâãÕ³ÀEW].-P9(Amato, 2005)9Z¿/QØÙLM;D�³À>ÚÛ

Ü³À+ÝÞLß-8q/��BlPQLM+Ó7.;àá³ÀLâã�WÕ

³¿ÀEW].-P9�FZä�+�Æp.-Pàá³À;åæçËèéêæ

EåæçËêåëæ-2 +®PìåíÌåæ³À2lP9* /}BìåíÌå

æ³À;�rW�+4F].,qtp8L/zÉL 50%c�+
hTPÑÔ;/

-. 10-20%BgU+´tpP}EL»ts+W^/%B�/st/ìåíÌå

æ³ÀL����B0·+1�TPs2s+±-.;345TP¼rFl]89

7s7/�¼r�67DQ82����B0·ÑÔLlP}EL»ts+ip/

:(+,-.;��LM+ÓTPâã�WÕ³ÀE7.�-tp.-P9it

+�_/��4ÐTPQLMgU+Ó7./î�â��+®PÕ³L�Æp.

r.-P9:(2;/ðêñæëòËóôõö2lP÷øèéùúEûùðù

ú/mTOR ôõ�2lPüýñêþýûE��êþýûL9�:;/+��i

p.-P9ìåíÌåæ³À>î�â��;/ef+®].ÑÔBÐ�LlP9

m8/<¿ip,q8* ;�ÑLl].F/LMØÙL%0+ÝÞ4=x7

.-X~�FlP9�ÑBÐ�>ÝÞB=x;/LM./BN�>
h4�ù

çþæ
7WLt��ipP9QLMB~�/£¤¥¦§> CT¦§W\B�ð

+®].��ipP9ìåíÌåæ³À>î�â��B~�;>6�FlP8

q/�ÑL�-¶+;efB?@4A_i�P8q+/	�4TB+ÒC7W

Èp¹WtW-97s7/�ðµÅB~�;µÅ�ãL���·-8q/®^

ä-�ã2¦§�LWuÇµÅB¿LDE+�ùçþæ
2rP978L]./

	�ÒBQLMefBLM./B�ùçþæ
B8qB�����ÊËÌËF

Í&Eip.-P9 
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QLMBS�+ÎTPî�­�B}pm2BN|+±-.F»TP9��BG

����B��+®^/�íBQLM;/LMDB��2HßB 3 IBäJB

Kº+lP 1 ±BG��B­LLWXWP}EL»ts+W^/%pLQLM

SgB�&W��B 1±2lPEvOtp.-P9%BG��; VHL«LML

MG��2/VHL G��B6Pçæ�¢�;�íBQRBØÙLLM+WP}

E4LO.-P8q/LMLMG��EÊNÈtp.-P(D. J. George & Kaelin, 

2003)9Zä+/LMØÙLS�TP��2;/T�ØÙBG��4��TP DNA

+D���>ÚÛÜW\L6�7.O4±È/%BOL 6-7îtu7./LMØ

ÙLP�TPEvOtp.,^/VHL G��;%BQ+� +â�EWPG�

�BZ±2lP9QLMBÒR
2/VHL G��+OL±Xs/m8;ST7

.­LL�XW].-P(Kaelin, 2009)978L]./QLM4Sgi�PUV�

�;/}BG��4fWG��+O4±ÈP�LÞL�-EvOtp.-P9 

}B VHL G��LX�TP VHL çæ�¢�^pVHLa;�>n�S��;�

èW^HIFa4MYTP­L4Z±9T�W>n8�BØÙ2;/pVHL L HIF

E�S��7/}B�[��B6�4?aDi�P9it+/pVHL; HIF4\

]ëðæD7/0êü;^ËýB�q2Bî24_�TP9Z¿/�>nn£

BØÙ2; pVHLBX�L��7/HIFB?ÞLNßipP9%B�Ô/uÂ`

ÃØÙNa��^VEGFa/uhb»ª�·��^PDGFa/lP-;ØÙNa+

Î�TPíøæûècË<æ
�·��^TGF-αaLX�ip/ØÙ,®�dØ

uÂB�·L_�ipP}E+®^/�>nn£BØÙLØÙe4àpP}E

+WP9QLM2;/VHLG��B"�B8q pVHLL HIF4î22rWXW

^/-Æ¹f��+�>nn£Lg¤7.-Pn£+WP9%B�Ô HIF L�

s+tuTP}E+W^/ØÙNa/uÂ��+Î�TP�·��F�s+X

�ipP}E+WP(Kaelin, 2009)9�sSo78 VEGF/PDGF/lP-; TGF-α

;/¾hBðêñæëòËóE��7/LMØÙlP-;uÂ`ÃØÙBñ


ò���k4?ÞDTP9}Bjk/Na>��Bñ
ò���+Î�TP

RAF/MEK/ERK�q,®� PI3K�qL�&2lPEip.-P9 

÷øèéùú; VEGF¾hB/PDGF¾hB/RAFëòËóB6�4ôõTP

}E2ØÙNa4LMTP(Wilhelm et al., 2004)9ûùðùúF¾hBðêñæë

òËó2lP VEGF/PDGFB6�4LM7/zÉuÂ+,ÈPuÂi�4ôõ

TP(Rini & Small, 2005)9÷øèéùú/ûùðùúj+ìåíÌåæklÞB

��ÞQLM+»tsWmnÑÔ4�T}ELcdip.-P(Motzer et al., 
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2007)9	 Z¿/��êþýû>üýñêþýû; mTOR4ôõTPî�â��

2lP9mTOR ; PI3K/AKT �qB�*+�Ï7.-P�þæoûX1ùæë

òËó2l^(Brugarolas, Vazquez, Reddy, Sellers, & Kaelin, 2003; Majumder et al., 

2004)/VEGF +®PuÂ`ÃØÙBNa6�+;}B PI3K/AKT �qB?ÞD

LÍ&Eip.-P9m8/HIF Bd*+�ÏTP?ÞD��E7.F6�7/

HIF ?ÞNß+Î�7.-P9}B mTOR 4ôõTPE/ØÙBNa>uÂi

�4LM2rP}EL��2»ts+W]89VHL G��W\BQLMBS�

­3+ÎTP&p���BqML/®j>XÕ³�BïS+�'78E-OP9 

7s7WLt/Õ³â��B6�ôõâ�î�EuÇµÅÊËÌË4ïSTP

8qB��¿r;îÈ.vO.-sWÈp¹WtW-9�fBÕ³�â�ÊË

ÌË;LM��+ÎÆPñ
ò���+ÎÆPëòËóçæ�¢�>/ØÙs

+�ÏTP¾hBçæ�¢�L/LMØÙBNa4LMTPjO2�m7-ç

Ë4¡í2lP9Z¿/uÇÊËÌË+Ó7.;/%ptLM��4��TP

ñ
ò���+Î�TPçæ�¢�ByWt�/LMD+�-CDTPçæ�

¢�L� EWP9±m^/LMØÙ+!"�+�So7.-Pçæ�¢�2

lp¹uÇzÉÊËÌËEW^jP98#7/uÇ4Ó$E7.¦§TP8q/

%ptLØÙV&Ú×ipuÇm2��TP}ELÍ&,-EWP9�678

VEGF¾hB/PDGF¾hB/RAFëòËó> mTOR/HIF;î�â��BçË

4¡íE7.��+tiÆ7-çæ�¢�2lPL/}ptñ
ò���+Î

ÆPçæ�¢�;�+ØÙs>ØÙ`2­LTP8q/ØÙV+î¨ipP}

E;W-9%B8quÇµÅÊËÌËE7.;r�2lP978L]./Õ³

â�î�B����E;"WP/uÇÊËÌËE7.ïSTP� 2i8+�

�4.y�.WÈp¹WtW-9 

²³o~+,ÈPuÒzÉÊËÌËB�[;�+%Bu±+mEqP}EL

2rP9Z±;/��µÅ�ÊËÌË2/bvwLWX°XBgnLÁp.-

W-bL5xµÅW\2'(ip/ÊËÌËB&ã�4£O8~�+/®^T

�WJy¦§4'(TPE-]8/Z%û¢þËùæ
E7.�-tpP9F

jZ±;/�����ÊËÌË2lP9���+8�L�s]8ÊËÌË�L

��+�L]8~�+/%Bef+,-.LMB�âE7.ÐÑ2lPEzÅ

7/%B�B�SB�ùçþæ
/�Ñ��BzÅ+�-tpP9oÏ/9�

:;/+��ip.-PzÉÊËÌËBZU4{|TP9CEA ;�+(D}k

BR}BzÉÊËÌËE7.é�ipP97s7/ÛLM>~�LM2FNY
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TP}ELlP(Perkins, Slater, Sanders, & Prichard, 2003)9m8/LMcV+F�

�>(DÂ�ÉW\2FNYTP9CA19-9F�LM/��LM/�êLM/�

�LMW\/�+(D}kBLM2NYTPL/��/��C2FNYTP}

ELNtp.-P9AFP;�+�RLMW\/CA-125;�+�)LMW\2N

YTP9}ptBÊËÌË;/�����BÊËÌËE7.ÐÑ+��ip.

-P9m8/Z±BR}BLM+By!"�+NYTP�����ÊËÌË;/

çEM\W-9Z¿/��µÅ�ÊËÌËE7.øîWÑÔ4S�TPÊËÌ

Ë; PSABy2l^/PSA;���LMBµÅ+��ipP!"ÞB�-ÊË

ÌË2lP9}B®j+KXBLM+Ó7.zÉÊËÌËLé�ip.-PL/

o¶ 2QLM+ÓTPzÉÊËÌË;Z±F�Ï7.-W-978L]./

QLMcVB�ÞzÉ2NYTPs2s+ÎÆt�/m�;QLM2uÒ8�

LNYTPÊËÌË4��TP}EL�&2lP9%}2(��2;/QLM

+ÓTPuÒµÅÊËÌË4��TP}E4$�E7.��4,q89 

(��2;/QLM./2�So7.-Pçæ�¢�40êü1Ëý232û

¢þËùæ
7.r./%ptQLM�Soçæ�¢�4Ó$E7./QLM

efE5�fst6uip8u7ÒB8�49aTP}E+®].QLMµÅ

ÊËÌË4|±ÈP}E4$�E7890 2 12/QLMefstÖ×��+

®].û^×ip8QLM./E%p+RS7.-PT�./4�~D78ì

æ0�+Ó7.?a@ABâCip8 NBSQ�4íþ0íèWæ!&&��i

�P}E+®^ø�þæ
4�-/�Dî3EF2UVèWXæñY�234

�]89%B�Ô/QLM./2�So7.-Pçæ�¢�4 36\]@aTP

}EL2r890 3 12;QLM./2�So7.-8çæ�¢�LuÇµÅ

ÊËÌËE7.��2rPs\js4¦·789u7ÒBQLMÊËÌË� 

çæ�¢�B8�49aTP8q+ìæ å¡ð ELISA B��4Qy./8 \

]Bçæ�¢�+ÓTP ELISA9akB��+��789}ptB ELISA4é

�7.QLMefE5�fstxtp8u749a78E}�/α-enolase E

calnexin/galectin-1/galectin-3/lectin mannose-binding 2B8�L5�f®^FQ

LMefB¿2�s]89!+/galectin-1 E galectin-3 LQLMµÅ+ÓTP

SensitivityE SpecificictyL�X/it+ galectin-1E galectin-34.y�Æ�.y

PEQLMµÅBJ�/!+ SpecificictyB 2��ip89galectin-1E galectin-3

;5�fEQLMef4��TP!ÞL�-}Est/QLMB �µÅÊË

ÌËE7.B���LÞ4�789it+/efBQLMÖ×���E���



16 

 

2 8\]Bçæ�¢�8�4¡�8E}�/α-enolase8�L�� 4¢$E 12¢

$2�rX_`7.-89}B}Est/α-enolase ;QLMefB�����

��BÊËÌËE7.
�2rP�LÞ4|×T}EL2r89galectin-1 LQ

LMØÙst�8�2î¨ip.-P}E4¦zTP8q+/in vitroBk+,

-.QR»ªB�LMØÙ§ELMØÙ§4��789%B�Ô/galectin-1 ;

QLMØÙ§B¿2ÐZ+�8�2î¨ip.-P}ELz»ip89��+/

0 412(��B¶�·)4�]89 
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0 21	 QLM./4�-8 NBS0êü1Ëý23	

 

� 1� NBS�����	
��
�������������������� 

 

�� 

uÇ¦§BzÉÊËÌËE7.��2rPçæ�¢�B,-E7./LM./

2�So7.-Pçæ�¢�2lP}ELÍ&EW].XP9%7./LM.

/�Soçæ�¢�LØÙV+×./K�u&��TP}E+®^uÇÒBÊ

ËÌË8�LdgTP9%B8�NY4��78µÅLuÒzÉÊËÌË2l

P978L]./OP;m�QLM./2�So7.-Pçæ�¢�4��T

P}Est��4,qP}E+789çæ�¢�BSo4HI�+��23T

P8q+;/0êü1Ëý23
�LÍ&EW].XP9 

�_B0êü1Ëý23
�BS�+®^/i8WµÅÊËÌË>�9ÊËÌ

ËL@aip.r.-P(Roessler et al., 2006; Sarkissian et al., 2008)9YO./0

êü1Ëý23;i�â�î�4S|TP}E+Ó7.FßMW�Ë�EW^

jP9}pm2+/�rXîÈ.u±B0êü1Ëý
�/TWÆk 2 %��

¬�w(2-DE)E SELDI-TOF MSLmn�W��+�-tp.r892-DEE;ç

æ�¢�44�`2º� Eî�DB�-2î�TP¿À2lP9çæ�¢�

BHI�WaD23;/çæ�¢�Bî�<�+,-.�-î2L4ÐTP

2-DEEMSW\B23À4.y�Æ�.�ÆpP9SELDI-TOF MS;{å1Ê

ËÌË4|±ÈP8q+ïSip8i7-23À2/ÍPWD���4(78

ð¡0d+Q�4S�i�P}E2ð¡0Á�+��ÞB�-çæ�¢�4�

�i�.�Dî34�j¿À2l^/�åû�Ë0¡íÞ4Z].-P97s

7/}ptB0êü1<¢û23¿À+;-X±sB 2
��W´µLlP9

2-DE2; 10 kDac�/150 DacdBçæ�¢�>ß�&ÞF7X;ß>Þç

æ�¢�/%7.��ÞBß-çæ�¢�+Ó7.;¦×Lâ7-(Gygi, 

Corthals, Zhang, Rochon, & Aebersold, 2000; Kyte & Doolittle, 1982; Rabilloud, 2002)9

SELDI-TOF MS +,-.;/�DB�r-çæ�¢�B¦×>¦× Ë¢B@

aL¡â2lP978L]./0êü1ËýBHIÞ4��i�P8q+;�

B23�ÀLÍ&2lP}E;»¢2lP9 

�_2;/d5B SELDI-TOF MSBS 42(TP¿ÀE7./!aB;<=
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>4?a@ABâCTP}E+®].�D[4�£i�/�Dî3EF2çæ

�¢�DBHI�WGÓaD4�LETP¿À^aD0êü1<¢ûaLïS

ip89¤ñæíæ��B Aebersold��t+®].ïSip8 ICATÀ;/�

-T�Þ2çæ�¢�B0êèWåþæ
4�LE7.-P(Gygi et al., 1999; 

Han, Eng, Zhou, & Aebersold, 2001)9ICATQ�B�Ý;/3±B�&Wïîst

��ip.-P9;<=>Bñûüåæ¥¦E��TP�
&/�-�nB@

AB(d8)sA-�nB@AB(d0)B-�ps2ø��ip8þæÌËïA/ICAT

Q�2ø��ip8§0ð 4¨�o¦×TP8qB]1ðæ;èVùüVË

ç
2lP9A- ICATQ�E�- ICATQ�2/"WPQ�Ò+fmpPñû

üåæ!&4fWçæ�¢�4ø��7/%pt4©�TP}E2/K¿BQ

�Ò+fmp.-8çæ�¢�4@aTPE@¶+GÓaDF�j9Zä�W

î3¿ÀE7.;m�/��78- 2 ±BQ�ÒBçæ�¢�4}×TP9K

¿BQ�Bçæ�¢�4/�- ICATQ�sA- ICATQ�2âCTP9%7./

ICAT2âCip8çæ�¢�Q�4©�TP9íþ0ñæ+®^K¿BQ�Ò

Bçæ�¢�4(D7/§0ð Åª+TP9¤-./;]�æ+®P;èV

ùüVËJ«4�j9}p+®]./ICATQ�2ø��ip8§0ð 4/ø

��ip.-W-§0ð stî�2rP9ñûüåæ!&By4fW§0ð

 423TP}E2/23L¨¬DipP97s7WLt/;]�æ-]1ðæ

��;��+ß-8q/}B
�+,-.;]�æÌøýstBp­�L�-

}EL4®E7.¯�tp.-P9;èVùüVËJ«2p­ip8§0ð 

Åª;�Dî3EF2¦×TP9�Dû§¢í�+; 2 ±B§; Ë¢Lop

PL/%B�D[LQ�B@ABB�-+®PFB2l^/}B Ë¢L 2 ±

BQ�+fmp.-8@ZB§0ð 4ÁT9§;EWP Ë¢ß�B�4�

°TP}E2/²Q�ÒB§0ð ÅªBGÓ�W�ÏD4±aTP9}B�

;/§0ð B�EWPçæ�¢�B�ÏD4ÁT9§0ð Åªst�çæ

�¢�4@aTP8q+;/MS/MSUËçstxtpP§0ð ²³´c4é

].UËç�ËûB¦�4�j9 

HJB;0øå {å1ñûüýµ<(Applied Biosystems Incorporation/ABI)

LïS78 iTRAQ B
�;/4 \]BQ�B¶ÓaDEGÓaD4@¶+�j

}EB2rP¿À2lP9N Kº;<=&,®�þ�æ¥¦E��TP}EB

2rP iTRAQQ�;/"WP@ABâCBX·ËçË
�Ë0E{øæû
�

Ë0st��ipP9"WP@ABâCBX·ËçË
�Ë0+Ó7./iTRAQ
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Q�°BE7.@£�DEWP®j+{øæû
�Ë04��TP9}B}E

+®^/"WP@ABâCB iTRAQQ�L��78§0ð ;°.@£�D4

Z±8q/ñ
ò�ß�4�XTP}EL2rP9%7./"WP iTRAQQ�

;çæUý�Dî3BÒ2/X·ËçË
�Ë0Bå1æñ
ò�4"WP�

D�¸�̂ 114Ú117aB Ë¢E7.Á�TP}EL2rP9%}2 Ë¢B�

i,®��u+&Ùr/"WPQ�»ªBçæ�¢�BaD´c4xP}EL

2rP9 

�_/12
C6 (light) or 

13
C6 (heavy)2âCip8 NBSQ�4�-.aD�W0êü

1Ëý23
�LïSip8(Kuyama et al., 2003; E.-I. Matsuo, Toda, Watanabe, 

Iida, et al., 2006; E.-I. Matsuo, Toda, Watanabe, Ojima, et al., 2006)9NBSQ�;íþ

0íèWæ!&&$%�+�¹ip./%B�Ô 6 Da B�D[L�mpP

^Figure 1a9}B¿À;/K\]Bçæ�¢�4mEq.mn(DTP}E+®

].�£Pº�W
B§0ð BÒstèéù�Ìøý+®]. NBSâC§0

ð 4î�TP»L2rP9ICAT À; ICAT Q�+��ip.-P]1ðæ;

èVùüVËç
4;]�æÌøý2��i�P}E+®^âC§0ð 4J

«TPL/;]�æ-]1ðæ��;��+ß-8q;]�æÌøýstBp­

�L�-}EL4®E7.¯�tp.-8L/NBS À2;èéù�ÌøýB�

�ÞG¼6�+®^NBSQ�E��i�P8qNBSâC§0ð 4p­��X

J«TP»L2rP97s7WLt/NBS âC§0ð Bèéù�Ìøý&B

��!"Þ;�XW-8q/èéù�Ìøý#È2; NBS2âCip.-W-

§0ð °.4ü½7rpW-9%}2/NBS 2âCip.-W-§0ð ®

^FNBSâC§0ð 4ÑÔ�+å1æDi�PÊíþ¡¢ûHNBA4�-P

}E+®^/$%�+ NBSâC§0ð 49aTP}E4�LE789Êíþ

¡¢û+®].$%�+âC§0ð 4å1æDTP¿À; MALDI !ÐB�

 2l^/}B}E+®^ MS 2¦×ipPr&W§0ð  Ë¢
4_`i

�P}EL2rP9øæ¾ýWçæ�¢�BÌm^4(DTPEr/²çæ�

¢�L 30st 40B§0ð +î2TPE|uFPE/1000\]Bçæ�¢�

B©��st/3¿st 4¿B§0ð LxtpP9}B
;º�2l^/}B

§0ð ©��stâCip8§0ð 4î�7/âC§0ð By4$%�

+å1æDTP}E+®]./©��BÀÁi4_tT}EL2rP9%pÂ

O/9aB¾åò<¡¢Xæ�L¸L^/}p+®^çæ�¢�SoB�-4

���+¦×TP}EL2rPE�+ipP9it+/NBS À4fq8/?a
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@ABâC4�-8�Dî3À+®P0êü1Ëý23;çæ�¢�4íþ0

ñæ2(D78�B§0ð Åª4MS2��7.-P8q/degradation7.-

Pçæ�¢�2F9a2rPE-j� FlP9m8/íþ0íèWæ!&;

Zçæ�¢�*^+fmpP!&
L�F`W-;<=>2l^/s±/%p

+FÎt��í4=ý+oË ip.-P°çæ�¢�B 92%2/`WXEF

Z±;íþ0íèWæ4fÐ7.-P8q/HIÞF�ÃTP}EL2rP

(Cagney, Amiri, Premawaradena, Lindo, & Emili, 2003)9NBSÀB��W�oÞ>Ä

ÅÞ;T2+'zip.-P(Iida et al., 2006; Kuyama et al., 2003; E.-I. Matsuo, 

Toda, Watanabe, Iida, et al., 2006; Watanabe et al., 2008)978L]./}B¿À;�

4�çå0BaD�0êèWåþæ
+ÐÑ2lP9it+}BNBSÀ;/ICAT

À+,ÈPñûüåæ!&> iTRAQÀ+,ÈPþ�æ!&lP-;NKº;<

=&4çË4¡íE78âCÀ2;WX/íþ0íèWæ4âCçË4¡í+

7.-P9ñûüåæ!&>þ�æ!&;ÆÇ���ipP}ELlP8q/

âCLúê¡¢ipP}ELlP9Z¿/íþ0íèWæ;ÆÇ���ipP

}E;W-8q/�'+âCTP}EL2rP}EF NBSÀB� E7.¯�

tpP9m8/iTRAQ À;þ�æ!&4ÆÇ���TP8q/²Q�stçæ

�¢�4}×78�%p�pÈ�o;�ë�D7.íþ0ñæ2(D78�+

iTRAQ 2âC7/²Q�4©�i�P978L]./²Q�4©�i�P�B

íþ0ñæ(D>%B�<�B¹t±rL²Q��B�ÔB¹t±r+��i

p.7mj9%B8q/�oÞLÉ7X}EL4®2l]89Z¿/NBS À2

;²Q�stçæ�¢�4}×78�TB+ NBS âC7/²Q�4©�TP9

%B�/È�o;�ë�D7.íþ0ñæ2(DTP8q/�oÞ4Ã±}E

L2rP9(��2;}B NBSÀ4�-80êü1Ëý234QLMìæ0�

&��7/{å1ÊËÌË� >Õ³â�î�4��TP}E+789 
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mnìæ0� 

QLM./E%p+RSTPT�./Bìæ0�;ÊË��²�ïNÌ«�

2��L�Æp8ef 29gUstxtp89åæècËý oæ�æí;°.

Befstxtp89ef; 29-81Í^ÆÎ±SD = 60±12a/�Þ 18Ê/�Þ 11

Ê9°.Bìæ0�L mRNASo23+�-tp8929gUBjk 14ef̂ �

Þ 7Ê/�Þ 7ÊaL0êü1Ëý23+é�ip8^Table 1a9QÖ×�/Q

LM./ET�./+îÈtp/TB+Ï�i�.-80Ð2Ã�789T�.B

QLMìæ0�; clear cellçå02l]89²gUBmn´c; Table 1+þû

íD7890êíoË�;ÊË��²�ïNÌ«�BÑ�Ò�=2Ó�4¾È

89 

 

MALDI-TOF MSB8qBìæ0��<� 

Ò 20 mgBQLM.//m8;T�./+ buffer A (50 mM Tris/HCl, 100 mM 

NaCl, 100 mM PMSF, and 1% protease inhibitor cocktail, adjusted to pH 8.8)4YO./

<ëìË<� (MM300, Retch, Haan, Germany)2Ô��òåµ789%p4

20,000 × g2 15î�ÕÖ78�Bd±4�~Þ�îE789§X¡í; buffer A

2 2p×Ø78�/buffer B (6 M urea, 2 M thiourea, 3% CHAPS, 1% Triton X-100, 

and 1% protease inhibitor cocktail)2�~Di�/}p4â~Þ�îE789�~

Þ�îEâ~Þ�î4 2-D Cleanup Kit (BioRad, Hercules, CA) 4é].çæ�¢

�cVBr¬�4û^ür/×Ø�B§X¡í; 5 mM EDTA 4fW 6 M 

guanidine hydrochloride2�~D789çæ�¢�8�; BCA Protein Assay Kit 

(Pierce, Lockford, IL)4�-.aD7/25 μLÒ+ 100 μgBçæ�¢�4fW®j

+T�.Bìæ0�4ÙO89 

NBSQ�BâC; 13
CNBS

®
 Stable Isotope Labeling Kit-N(Shimadzu, Kyoto)4�

-.�]890.17 mgB(
13

C)NBSF7X;(
12

C)NBS 4 25 μLBÚ>+~2789

14gUBef+,-./QLM./ET�./Bçæ�¢�}×Ç 25 μL+%

p�p 25 μLB(
13

C)NBSE(
12

C)NBS4YO.Û#2Ü�/1¶�åæëÝ�Ë

ñ|æTP}E+®^ NBSâC789%B�/%p�pâCip8ìæ0�;

@Zef»ªBQLM./ìæ0�ET�./ìæ0�@�2©�ip89
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Sephadex LH-20(GE Healthcare)2Þ�
 NBS4ü½78�/ÕÖßài�8948 

μLB 50 mM Tris-HCl, 8 M Urea, pH8.82~2�/1 μLB 200 mM TCEP4YO.

37Ð/30î�åæëÝ�Ëñ|æTP}E+®^�û�èV ��4È�789

it+/1 μLB 500 mM iodoacetamide4YO.Ü�/45î�åæëÝ�Ëñ|

æTP}E+®^ð1Ë�&4;�ë�D78920 μgBíþ0ñæ4fW 900 

μLB(D~Ç^50 mM Tris-HCl, 5 mM CaCl2, pH7.8a4YO. 37Ð/1Ë{Ë

òåí2(D78950 μLB 1% TFA4YO.íþ0ñæ(D�
4áCi�8

�/NBSâC§0ð 4èéù��èWêËû(GE Healthcare)28
oî�789

î�¿À;/0.1% TFA4fW 10, 15, 20, 25, 30, 35, 40, 50% ;�íùíþ�4 1 

mL�±âI+ãT}E2î�~×78910%,®,� 15%B;�íùíþ�8

�2~×ip8²�î40Ë�7.ßà8
­2ßài�8�/0.1% TFA 20 μL

2~278920 E 25%/30 E 35%/40 E 50%B;�íùíþ�8�2~×i

p8²�îF@ÍB¿À2<�ip890Ë�ip8 4 ±Bìæ0�;äG¢

êÊí
øèVË^RP-LCåLC-10ADvp μHPLC System, shimadzua+æip89

�wG;~ç A^5%;�íùíþ�/0.1 % TFAaE~ç B^90%;�íùíþ

�/0.1 % TFAa4�-89*E; 10 μL/min2/B:A�; 0.14:0.86st 0.80:0.20

m2 30î�4&7.
ø��æíÀ+®^~×789¦×¥·; 220nmE 340 

nmBèa2�]89340 nm; NBSQ�B��¥·2lP9~×Ç; LC spotting 

system (AccuSpot, Shimadzu)4�-.éw�+Êíþ¡¢ûÇE©�ip8�

MALDIçË4¡í0XËíd+êëip89Êíþ¡¢û; 80%;�íùíþ

�/0.1 % TFA+ 10 mg/mL CHCAE 10 mg/mL HNBA4fWÊíþ¡¢ûÇ4�

-89 

 

MALDI-TOF MS 

MALDI çË4¡í0XËíd+êëip8ìæ0�; MALDI-TOF MS 

(AXIMA-CFR Plus; Shimadzu/Kratos, Manchester, UK)+®].éw9aip89%

p�pB NBSâC§0ð §;BGÓaD; TWIP version 1.0 (Dynacom, Kobe, 

Japan)4�-.�Æp89(��+,-./§0ð §;B��L 2«cd#]

8~�4SoNY//0.5 «c�#]8~�4So_`Bì�E7.aq89`

WXEF°efB 60%2jã+SoNY/F7X;So_`E�9ip8 Ë

¢4$�/MS/MS23^AXIMA-QIT-TOF; Shimadzu/Kratosa+æ789xtp

8MS/MSû§¢í�stMascot Distiller software Version 1.1.2 (Matrix Science, 
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Boston, MA)4�-.MS/MS Ë¢þûí;6�ip/Mascot software Version 

2.0 (Matrix Science)223ip89Mascot searchB²�øíËçË;�5Bã^

2lP�1 missed cleavagem2Bíþ0ñæ(D/(
13

C)NBŜ F7X;(
12

CaNBSa

EÌ�{< íð�(C)B fixed modification/1ëñUËñ|æ(M)B variable 

modification/0.3 DaB peptide tolerance/0.5 DaBMS/MS tolerance9P�<0.05B

ìËð�Ô#]8~�+@a2r8EzÅ789 
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îï�ï�	 MSUVèWXæñY�23 

@Zef+,ÈPQLMïAE%BRSTPT�ïAB0êü1Ëý23;

NBS À4�-.�Æp89./+�ÏTPçæ�¢�4?a@ABâCÀE�

Dî34.y�Æ�.HI�+237®jETPE/KXBçæ�¢�4mn

(DTP}E+®].�mpPº�W
B§0ð 4¦×TP}E+W^/2

3LðÁ+WP978L]./MS223TP�+%ptBçæ�¢�4~2Ç

>¢êÊí
øèVË4�-.î�7WÈp¹WtW-9m�/Ô��òåµ

ip8./st Tris ñòÇ2}×ipP�î^�~Þ�îaE/CÞö^urea, 

thioureaaEµ�?Þö^CHAPS, Triton X-100a4fWñòÇ2}×ipP�î

^â~Þ�îa+î�789%pt+fmpPçæ�¢�4 NBS2âC7.í

þ0ñæ2(D�/§0ð Åª4èéù��èWêËû2J«Eóî�4�

]89it+äG HPLC2î�7WLtMALDI0XËí+ôY7./MS9a

4�]89NBSÀ+®P0êü1Ëý230êíoË�B-&4 Figure 2+�

789 

Figure 3; NBSÀ+®PGÓaDBiÁ�WÊûû§¢í�U4�7.-P9

(
12

C)NBSE(
13

C)NBS2âCipPE@£;<=>²³B§0ð »ªB Ë¢

Lî(¦×ip/%B�D[; 6Da EWP9}Bî(B Ë¢4§; Ë¢E

ôõ9LM./ìæ0�+Ó7. (
13

C)NBS4âC7/T�./ìæ0�+Ó7

.(
12

C)NBS4âC78~�/LM./2_`7.-PE(
12

C)NBS âC§0ð 

B Ë¢ß�+��.(
13

C)NBS âC§0ð B Ë¢ß�L�XW^/ä+L

M./2NY7.-PE(
13

C)NBS âC§0ð B Ë¢ß�L�X¦×ipP9

Z¿/T�.//F7X;LM./By2So7.-Pçæ�¢�;ñæ
�

 Ë¢7s¦×ipW-L/(
12

C)NBSE(
13

C)NBSBâC4ä+TP}E2 6Da

[BAF+ñæ
� Ë¢LopP9íþ0íèWæBfmp.-W-§0ð

 ;âCipW-8q/(
12

C)NBSE(
13

C)NBSBâC4ä+7.F Ë¢AF;

Cw7W-9}B®jW MS û§¢í�´c4FE+0êü1Ëý234�]

8�Ô/Ò 6000-7000B§; Ë¢L¦×ip89¦×ip8§; Ë¢BRî

cdLQLM./ET�./�+,-.î«cdBñ
ò�ß�[/TWÆk

0.5«c�/F7X; 2«cd4�78923ip8efBjk 60%cd2î«
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cdBñ
ò�ß�[4�78§0ð ;�� 225î2l]89 

 

îï�ïî	 MS/MS23+®PQLMÎeçæ�¢�B@a 

}ptQLM./ET�./2ñ
ò�ß�[Ll]8§0ð ; CID +®

^MS/MSû§¢í�4ûx789Mascot search4��7.UËç�Ëûst;

<=>²³4±a7/%B²³4fWçæ�¢�4@a789;<=>²³±

a+Q7/NBSÀB� E7.Mascot search2þûí;¡0ip8;<=>²

³+,-.íþ0íèWæLfmp.-Ps\js2@aBT�Þ4zÅTP

}EL2rP9MS/MS2xtp8èø
íæíå1æstZaB;�õþµý

2;<=>²³� Lö÷�B�-âI2Mascot+®^ø�ipPL/ù+}

ptBÒ+íþ0íèWæ4fmW-;<=>²³L�Fö÷��Xø�ip

P¶LlP9}B~�;»ts+ú]8;<=>²³2lP}ELz�2rP9

}p+®^/çæ�¢�@aBT�ÞL¼dTP9@aip8§0ð ²³E

%p+Ó
TPçæ�¢�4 Table 2+�T9Fibrinogen gamma chain precursor

E Phosphoglycerate mutase 1/Pyruvate kinase isozymes M1/M2/Triosephosphate 

isomerase ;%p�pBçæ�¢�»ªB§0ð 4 2 ±�±@aTP}EL2

r89 

QLM./2ñ
ò�ß�Bßs]8§0ð L 38 \]@a2r/%p+Ó


TPçæ�¢�L 34\]2l]89%Bjk/�~Þ�î2|±s]8çæ

�¢�; 18 \]/â~Þ�î; 16 \]#]89ä+/QLM./2ñ
ò�

ß�L_`7.-8§0ð ; 70\]@a2r/%p+Ó
TPçæ�¢�;

58\]#]89%Bjk/�~Þ�î2|±s]8çæ�¢�; 29\]/â~

Þ�î; 29\]#]89 

@aip8çæ�¢�BÞ�4 Uniprot +&Ù-./%p�pB­LEØÙ`

hÏ2î]7/û
øè2Á�78^Figure 4a9m�/­L�î]2;LM./

+.SoLdg7.-8çæ�¢�;�ü�ýËij+Î�TPçæ�¢�

^MetabolismaL 34Ó4Ôq.�FKs]89¤-./çæ�¢�B��>î

2+ÎÆP­L4Z±çæ�¢�̂ Protein metabolismaL 2I$2 18%/ØÙN

a+ÎÆPçæ�¢�^Cell growtha; 15Ó#]8^Figure 4Aa9Z¿/LM.

/+.SoL_`7.-8çæ�¢�;/Sodgçæ�¢�B~�E@£X

�ü�ýËijkçæ�¢�^MetabolismaL 63Ó2ZIKs]89%7./

ØÙNaEþ�+ÎÆPçæ�¢�^Cell growthE TransportaL%p�p 12%
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4Ôq8^Figure 4Ca9hÏ�+î]TPE/LM./+.Sodg7.-8ç

æ�¢�;/ØÙ�+�Ï7.-Pçæ�¢�^CytoplasmaLKX^49%a/¤

-.ØÙVE�+hÏ7.-Pçæ�¢�^Extracellular E NucleusaL%p�

p 12%�±#]8^Figure 4Ba9LM./2So��7.-8çæ�¢�;<í

oæ þ;hÏ^MitochondrionaL�K^45%a2/ØÙ�+hÏ7.-Pçæ

�¢�^CytoplasmaLîI$#]8^Figure 4Da9 
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Table 1 

0êü1Ëý23,®� mRNASo232�-8QLMefB!í 

29gUBQLMefstQÖ×�+®^û^×78QLM./ET�./L

mRNASoB23+�-tp./%Bjk 14gUL0êü1Ëý23+æip

89 

 

Patient ID Gender Age 
Histological 

Subtype 
pT class 

Proteome 

Analysis 

mRNA 

Expression 

3 Male 54 Clear cell pT3a Yes Yes 

9 Male 65 Clear cell pT3b No Yes 

10 Female 70 Clear cell pT3b Yes Yes 

11 Male 65 Clear cell pT3b No Yes 

12 Male 72 Clear cell pT1a No Yes 

13 Female 81 Clear cell pT3a Yes Yes 

14 Female 69 Clear cell pT1a No Yes 

15 Female 52 Clear cell pT3b No Yes 

16 Male 77 Clear cell pT3a No Yes 

18 Male 75 Clear cell pT1a No Yes 

19 Male 54 Clear cell pT1a No Yes 

20 Male 54 Clear cell pT3b No Yes 

21 Female 71 Clear cell pT1a No Yes 

23 Female 51 Clear cell pT3b No Yes 

25 Male 29 Clear cell pT1a No Yes 

27 Male 64 Clear cell pT1b No Yes 

28 Female 49 Clear cell pT3a Yes Yes 

29 Male 51 Clear cell pT1a No Yes 

31 Male 72 Clear cell pT3b Yes Yes 

33 Male 65 Clear cell pT1a Yes Yes 

35 Male 67 Clear cell pT1b Yes Yes 

36 Male 63 Clear cell pT3a Yes Yes 

37 Male 47 Clear cell pT1a Yes Yes 

38 Male 58 Clear cell pT3b No Yes 

39 Female 33 Clear cell pT3b Yes Yes 

41 Female 50 Clear cell pT1b Yes Yes 

42 Female 58 Clear cell pT1b Yes Yes 

43 Male 66 Clear cell pT1a Yes Yes 

44 Female 50 Clear cell pT3a Yes Yes 
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Figure 2 

NBSÀ+®P0êü1Ëý230êíoË�B-& 
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Figure 3 

NBSâC78§0ð BÊûû§¢í�U 

QLM./ET�./»ªBìæ0�4(
12

C)NBS/F7X;(
13

C)NBS2âC7

8Er+¦×ip8§0ð  Ë¢BU9LM./2_`7.-Pçæ�¢�

2;(
12

C)NBS ®^F(
13

C)NBS2âCip8§0ð B¿Lñ
ò�;�-(A)9

LM./2NY7.-Pçæ�¢�;ä+(
12

C)NBS ®^F(
13

C)NBS 2âCi

p8§0ð B¿L�-(B)9T�.//F7X;LM./By2¦×ipP§

0ð ;ñæ
� Ë¢E7.¦×ipPL/QLM./ET�./&Bø�

þæ
4(
12

C)NBSE(
13

C)NBS2ä+âCTPE 6Da[Bñæ
� Ë¢L¦×

ipP(C, D)9�âC§0ð L¦×ipP~�;/(
12

C)NBS E(
13

C)NBS 2ä

+âC7.F@£ m/z+ Ë¢L¦×ipP(E)9 
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Table 2 

0êü1Ëý232@aip8QLMÎeçæ�¢� 

MS/MS2@aip8§0ð ²³E%B²³4ÐTPçæ�¢�ÊE

Accession No./Mascto search2�ip8Mascot scoreEExpected value4�789

Frequency;/%p�pB§0ð  Ë¢L¦×ip8gU
Bjk/2«cd

BNY/F7X; 0.5«cdB_`L��ip8gU
B��4�7.-P9 

 

 Protein name Accession 

No. 

Peptide sequence identified Mascot 

Score 

Expected  

score    (p 

value) 

Frequenc

y 

Up-regulation more than two-fold     

 6-phosphofructokinase type C Q01813 EWSGLLEELAR 35 0.034 8/9 

 6-phosphofructokinase, liver type P17858 GQVQEVGWHDVAGWLGR 77 3.40E-06 7/8 

 Alpha-crystallin B chain  P02511 APSWFDTGLSEMR 28 0.012 8/14 

 Alpha-enolase  P06733 LAQANGWGVMVSHR 60 0.00019 10/13 

 Annexin A4  P09525 KWGTDEVK 25 0.014 11/13 

 Apolipoprotein A-I precursor  P02647 LLDNWDSVTSTFSK 63 0.00011 8/8 

 Calnexin precursor  P27824 IVDDWANDGWGLK 38 0.036 8/11 

 Cytosolic non-specific dipeptidase (CNDP dipeptidase 2) Q96KP4 WVAIQSVSAWPEKR 27 0.011 9/9 

 Ezrin P15311 IQVWHAEHR 26 0.016 8/12 

 Fibrinogen gamma chain precursor  P02679  NWIQYK 23 0.018 8/9 

  P02679  VELEDWNGR 29 0.0058 8/8 

 Fibronectin precursor  P02751 FLATTPNSLLVSWQPPR 57 0.00025 9/11 

 Four and a half LIM domains protein 1 Q13642 FWHDTCFR 34 0.0018 12/14 

 Fructose-bisphosphate aldolase A  P04075 CPLLKPWALTFSYGR 50 0.00098 11/13 

 Galectin-1 P09382 DGGAWGTEQR 53 0.0015 11/14 

 Galectin-3 P17931 LDNNWGR 24 0.014 7/10 

 Glucosidase 2 subunit beta precursor P14314 YEQGTGCWQGPNR 49 0.0022 10/14 

 Glyceraldehyde-3-phosphate dehydrogenase (GAPDH) P04406 LISWYDNEFGYSNR 43 0.002 10/14 

 Heat shock protein beta-1 (HspB1) (Heat shock 27 kDa protein)  P04792 GPSWDPFR 19 0.012 9/12 

 Heterogeneous nuclear ribonucleoproteins A2/B1  P22626 NYYEQWGK 27 0.012 9/14 

 HLA class I histocompatibility antigen, A-25 alpha chain precursor P18462  WASVVVPSGQEQR 39 0.00068 10/10 

 HLA class I histocompatibility antigen, B-7 alpha chain precursor P01889 WAAVVVPSGEEQR 36 0.035 10/10 

 Lamin-A/C P02545 AQNTWGCGNSLR 28 0.0088 8/10 

 L-lactate dehydrogenase A chain  P00338 SADTLWGIQK 24 0.025 9/9 

 Phosphoglycerate mutase 1 P18669 HGESAWNLENR 46 0.0059 10/12 

  ALPFWNEEIVPQIK 27 0.0094 9/11 

 Plectin-1 Q15149 ESADPLGAWLQDAR 20 0.035 10/13 

 PRA1 family protein 3 O75915 AWDDFFPGSDR 36 0.0012 9/10 

 Prostaglandin E synthase 3  Q15185 KGESGQSWPR 42 0.014 10/10 

 Pyruvate kinase isozymes M1/M2  P14618 DPVQEAWAEDVDLR 72 1.30E-05 10/13 

  CDENILWLDYK 43 0.014 9/11 

 Reticulocalbin-1 precursor Q15293 HWILPQDYDHAQAEAR 56 0.00015 9/11 

 Retinal dehydrogenase 1 P00352 QAFQIGSPWR 27 0.014 10/13 

 Triosephosphate isomerase (TIM) P60174 DCGATWVVLGHSER 56 0.0004 9/14 

  VVLAYEPVWAIGTGK 40 0.022 9/12 

 Tripeptidyl-peptidase 1 precursor  O14773 AYPDVAALSDGYWVVSNR 43 0.025 6/9 

 Vesicular integral-membrane protein VIP36 precursor  Q12907 NLHGDGIALWYTR 22 0.015 9/14 

 Vimentin P08670 NLQEAEEWYK 50 0.00026 12/14 

Down-regulation more than two-fold     
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 4-aminobutyrate aminotransferase, mitochondrial precursor P80404 IDIPSFDWPIAPFPR 94 6.90E-08 9/9 

 Abhydrolase domain-containing protein 14B  Q96IU4 FSSETWQNLGTLHR 38 0.035 7/10 

 Aconitate hydratase, mitochondrial precursor  Q99798 WVVIGDENYGEGSSR 53 0.001 9/9 

 Acyl-coenzyme A thioesterase 2, mitochondrial precursor  P49753  ASLHALVGSPIIWGGEPR 53 0.00095 11/11 

 Adenylate kinase isoenzyme 4, mitochondrial  P27144 GQHWLLDGFPR 44 0.0092 11/12 

 ADP/ATP translocase 2  P05141 EQGVLSFWR 62 0.00014 14/14 

 ADP/ATP translocase 3 P12236 EQGVLSFWR 62 0.00014 14/14 

 Aldehyde dehydrogenase, mitochondrial precursor  P05091 AAFQLGSPWR 32 0.0033 12/12 

 Aldose 1-epimerase  Q96C23 FPPVLLRPGEEYDHTTWFK 23 0.03 9/10 

 Alpha-actinin-4 O43707 LASDLLEWIR 51 0.0036 9/9 

 Aminoacylase-1 Q03154 SPWWVR 23 0.025 10/10 

 Aminopeptidase N  P15144 ELWILNR 20 0.016 13/13 

 Apolipoprotein A-I precursor  P02647 LLDNWDSVTSTFSK 58 0.00032 8/9 

  P02647 WQEEMELYR 42 0.012 9/12 

 Aquaporin-1 P29972 VWTSGQVEEYDLDADDINS 37 0.038 10/10 

 ATP synthase D chain, mitochondrial O75947 LAALPENPPAIDWAYYK 56 0.0002 12/13 

 Basement membrane-specific heparan sulfate proteoglycan core P98160 AAGVPSATITWR 37 0.023 11/12 

  CQVSGSPPHYFYWSR 47 0.0023 9/9 

  LLSGPYFWSLPSR 42 0.014 13/13 

 Beta-enolase  P13929 AAVPSGASTGIYEALELR 83 9.00E-07 11/11 

 Betaine--homocysteine S-methyltransferase 1 Q93088 AGPWTPEAAVEHPEAVR 71 1.40E-05 12/12 

 Carbonyl reductase [NADPH] 1 P16152 ILLNACCPGWVR 21 0.053 10/10 

 Choline dehydrogenase Q8NE62 YNWCYHTEVQR 34 0.002 8/8 

 Collagen alpha-1(XIV) chain precursor  Q05707 VSEEWYNR 18 0.024 9/9 

 Collagen alpha-1(XVIII) chain precursor  P39060 SVWHGSDPNGR 31 0.0035 13/13 

  P39060 LTESYCETWR 33 0.0027 14/14 

 Complement component C9 precursor  P02748 RPWNVASLIYETK 26 0.036 10/10 

 Creatine kinase B-type  P12277 TFLVWVNEEDHLR 27 0.011 8/9 

 Cytochrome c oxidase subunit VIb isoform 1 (COX VIb-1) P14854 GGDISVCEWYQR 52 0.0014 9/9 

  P14854 NCWQNYLDFHR 35 0.044 12/12 

 Enoyl-CoA hydratase, mitochondrial precursor  P30084 HWDHLTQVK 42 0.011 14/14 

 Fibrinogen beta chain precursor  P02675 EDGGGWWYNR 22 0.006 11/12 

 Fructose-bisphosphate aldolase B (Liver-type aldolase) P05062 ALQASALAAWGGK 47 0.0047 12/12 

 Gamma-glutamyltranspeptidase 1 precursor  P19440 TAGGWAAASDSR 39 0.022 13/13 

 Glycine amidinotransferase, mitochondrial precursor  P50440 YWPFYQK 21 0.029 10/10 

  P50440 RPDPIDWSLK 21 0.035 13/13 

  P50440 NANSLGGGFHCWTCDVR 32 0.0039 10/10 

 Glycine N-acyltransferase  Q6IB77 FWHFGGNER 38 0.00071 12/12 

 Isocitrate dehydrogenase [NADP] cytoplasmic  O75874 LVSGWVKPIIIGR 43 0.0028 10/10 

 Isocitrate dehydrogenase [NADP], mitochondrial precursor  P48735 GRPTSTNPIASIFAWTR 26 0.015 10/10 

 L-lactate dehydrogenase B chain  P07195 SADTLWDIQK 35 0.0018 9/9 

 Methylmalonate-semialdehyde dehydrogenase [acylating], Q02252 AFPAWADTSVLSR 48 0.0018 14/14 

  Q02252 SDKWIDIHNPATNEVIGR 109 1.10E-09 11/11 

 Moesin P26038 IQVWHEEHR 23 0.015 12/13 

 NADH dehydrogenase [ubiquinone] 1 alpha subcomplex subunit 4  O00483 LALFNPDVCWDR 34 0.027 14/14 

 NADH dehydrogenase [ubiquinone] 1 beta subcomplex subunit 8, O95169 DPWYSWDQPGLR 32 0.0043 12/12 

 NADH dehydrogenase [ubiquinone] 1 beta subcomplex subunit 9  Q9Y6M9 HLESWCVQR 22 0.033 10/10 

 NADH dehydrogenase [ubiquinone] iron-sulfur protein 3, O75489 FDLNSPWEAFPVYR 46 0.0009 10/10 

  O75489 KFDLNSPWEAFPVYR 83 2.60E-06 11/11 

 NADH-ubiquinone oxidoreductase 75 kDa subunit, mitochondrial P28331 GLLTYTSWEDALSR 24 0.021 9/9 

 Nidogen-1 precursor  P14543 NIFWTDSNLDR 29 0.0084 8/9 

 Phosphatidylethanolamine-binding protein 1  P30086 NRPTSISWDGLDSGK 39 0.027 12/12 

  APVAGTCYQAEWDDYVPK 47 0.0025 10/10 

  YVWLVYEQDRPLK 45 0.0057 10/11 

 Phosphoenolpyruvate carboxykinase [GTP], mitochondrial Q16822 DEAGHFLWPGFGENAR 48 0.0025 10/10 

  Q16822 GQLGNWMSPADFQR 70 1.80E-05 11/11 

 Phosphoenolpyruvate carboxykinase, cytosolic  P35558 IFHVNWFR 33 0.096 13/13 
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 Retinol Binding Protein P02753 GNDDHWIVDTDYDTYAVQY 86 7.30E-08 12/12 

 Sodium/potassium-transporting ATPase subunit alpha-1 precursor P05023 TSATWLALSR 21 0.0088 14/14 

 Sorting and assembly machinery component 50 homolog  Q9Y512 VTGQFPWSSLR 26 0.017 10/10 

 Succinate dehydrogenase [ubiquinone] flavoprotein subunit, P31040 KPFEEHWR 41 0.019 12/13 

 Sulfite oxidase, mitochondrial precursor P51687 VSVQPEESYSHWQR 40 0.012 11/11 

 Thiosulfate sulfurtransferase  Q16762 VLDASWYSPGTR 33 0.0029 9/9 

 Trifunctional enzyme subunit beta, mitochondrial precursor  P55084 FNNWGGSLSLGHPFGATGC 54 0.00051 8/8 

 Tubulointerstitial nephritis antigen-like precursor  Q9GZM7 ITGWGEETLPDGR 36 0.041 13/13 

 Ubiquinol-cytochrome c reductase complex 14 kDa protein  P14927 KWYYNAAGFNK 55 0.0015 10/10 

 Ubiquinol-cytochrome-c reductase complex core protein 1, P31930 RIPLAEWESR 39 0.016 11/11 

 Uromodulin precursor  P07911 DWVSVVTPAR 52 0.00092 11/11 

 Vitronectin, precursor P04004 DVWGIEGPIDAAFTR 41 0.014 10/11 

 Voltage-dependent anion-selective channel protein 1 P21796 YRWTEYGLTFTEK 37 0.04 7/8 
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Figure 4 

0êü1Ëý232@aip8çæ�¢�B­L�EØÙ`hÏ�Bî] 

UniProt B´c4�+0êü1Ëý232@aip8çæ�¢�4­L�^A, 

CaEØÙ`hÏ�^B, Da2î]789 

 

A
B

C D
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Figure 5 

LMEBÎeL�½+cdip.-Pçæ�¢�Bî] 

(��2�SoL�ip8çæ�¢�BÒ2/LMEBÎeL�½+cdip

.-Pçæ�¢�4î]îÈ789 

 

 

 

6-phosphofructokinase type C, Alpha-crystallin B chain , Apolipoprotein A-I , Calnexin precursor , Ezrin, Fibrinogen 

gamma chain , Fibronectin , Galectin-3 , Heat shock protein beta-1, Heterogeneous nuclear ribonucleoproteins A2/B1 , 

HLA-A , HLA-B , Lamin-A/C, Plectin-1 , Prostaglandin E synthase 3 , Reticulocalbin-1 , Retinal dehydrogenase 1, 

Triosephosphate isomerase , Tripeptidyl-peptidase 1

α-enolase , Annexin A4 , aldolase A , Galectin-1, GAPDH, LDH, Phosphoglycerate mutase 1, 

Pyruvate kinase isozymes M1/M2 , Vimentin
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6-phosphofructokinase, liver type �������Cytoplasm	
CNDP dipeptidase 2 �
��
�����Cytoplasm	
Four and a half LIM domains protein 1 ������������������Cytoplasm	
PRA1 family protein 3 �� !"#$�%&'()���Cytoplasm 	

lectin, mannose-binding 2 ��*+,)-.�/&012�3�Golgi apparatus 	
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() 

Ö×��;/D�³À>ÚÛÜÕ³+ÝÞBlP}ELNtp.-PQLMB

Zä�WÕ³�¯2lP9��ûüË�2S|TP}EL2rp¹/QLM;

��W��4�TÈp\F/Õã��BlP��ûüË�2; 5_���L 10%

c�EWP(Amato, 2005)978L]./QLMB��S|4�LETPÐMWu

ÒÊËÌËBS|LÍ&Eip.-P9LMÎeñ
ò����qBî���

W��BS�+®]./l VEGF �íDlBB�{ñµÊú>ëòËóôõö

2lP÷øèéùú/ûùðùú4fW/FDA +��ip8��ûüË�QL

M�Bi�LïSip.r8(Garcia & Rini, 2007)9}ptBi�;���4��

i�PL/�îWÕ³;2rW-9�í4=ý0ê�é¢íB��E MS 
�

BS�+®^/0êü1Ëý23
�;{å1ÊËÌË>Õ³â�î�4S|

TP8qB¿ÀE7.�$4��.-P9}pm2+ 2-DE > SELDI-TOF MS

4fW-X±sB0êü1Ëý23¿ÀLLM./>u±W\Bmnìæ0�

4Ó$+éÆp.r897s7/}ptB;0þ�Ëñ|æ;I)26�8®

j+
��+´µLlP9%}2OP;HI�+GÓaD�LW0êü1Ëý

23¿À2lP NBSÀ4�-./QLMB{å1ÊËÌË4ïSTP}E+7

89(:2;/QLM./ET�./2ÐZ+So[Ll]8çæ�¢�4û

¢þËùæ
7. 92 \]Bçæ�¢�^NYçæ�¢� 34 \]/_`çæ�

¢� 58\]a4@a789%BÒ+;/c�+cdip.-8çæ�¢�Fl

]8(Perroud et al., 2006; Unwin et al., 2003)9bcd)*B�ÔEZ	7.-P}

Est23�ÀE7.BT�ÞF��2lP}E4�7.-P9UO¹/2l

k + Î Æ P ç æ � ¢ � ^ glyceraldehyde-3-phosphate dehydrogenase > 

fructose-bisphosphate aldolase AW\aLSodg7.,^/Unwint> Perroud

tBcdEZ	7.-P9 

T�./E��.QLM./2CwBlP»L�ip8QLMÎeçæ�¢

�BÒ2/�Soçæ�¢�E�Soçæ�¢�j+ij+ÎÆPçæ�¢�

LKX@aip89Z¿/ØÙ`hÏ�+î3TPE�Soçæ�¢�;ØÙ

�+hÏ7.-Pçæ�¢�LKX/�Soçæ�¢�;<íoæ þ;+h

Ï7.-Pçæ�¢�LKs]89}B}Est/ØÙ�+hÏTPijkB

çæ�¢�/±m^2lk+ÎÆPmn^6-phosphofructokinase type C/,®�

liver type > Alpha-enolase / Fructose-bisphosphate aldolase A /
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Glyceraldehyde-3-phosphate dehydrogenase/L-lactate dehydrogenase A chainW\ 9

\]åTable 2aLQLM2Sodg7.-P}E/%7./<íoæ þ;+

hÏTPçæ�¢�/±m^ TCA pq+ÎÆPmn^ 4-aminobutyrate 

aminotransferase, mitochondrial precursor > Aconitate hydratase, mitochondrial 

precursor/Adenylate kinase isoenzyme 4, mitochondrial/ADP/ATP translocase 2/

Aldehyde dehydrogenase, mitochondrial precursorW\ 23\]åTable 2aLQLM

2So��7.-P}ELîsP9QLM+!í�WG��C"E7./VHL

G��B
�C"Ll^/QLMBRîcd2 VHLG��B"�LS|ip.

-P9FEFE VHL; HIFBî2+Î�TPçæ�¢�2lP9ØÙL�>n

,-�+FspPE VHLçæ�¢�BSoL_`7/%B}E+®^ HIFLî

2ip�+�stuipP9HIF;�·��>2lkmnW\B�>n
�G�

�BSo4��i�P9LM./`ï2;/LMØÙB"�Na+®^uÂi

�L�+�Æ�/>nL�r
r+X-�>nn£+WPL/%B��+Ó


TP8q+2lkmnL��7/<íoæ þ;Bmn;LMipPEvOt

p,^/}Bo$4¤Ë�ú�¢ÑÔEôõ(Dang & Semenza, 1999)9�_B�

�2;2lkmnB��LLMØÙBreD+Í&2lP}E4�7.-P

(Kondoh, 2008)9ØÙNa+�juÂi�B��E2lkmnB��; HIF-1+

®].�r�}ipP(Semenza, 1998)9HIF;2lkmnBçEM\+ÎÆPG

���4�SSodgi�P9m8/HIF ; acetyl CoA B��4LMi�/

pyruvate dehydrogenase4ôõTP pyruvate dehydrogenase kinase4So��i�

P}E+®^/TCA pq&B&�æ�4_`i�P(Godinot, de Laplanche, 

Hervouet, & Simonnet, 2007)9}B}Est/0êü1Ëý232�ip8QLM

./+,ÈP2lkmnBNYE/TCA+ÎÆPmnB_`; VHLG��BC

"/F7X;/�>nn£+®^��ip8E`9ipP9 

0 21B��+/(��2�SoL�ip8çæ�¢�BÒ2/LMEBÎe

Lcdip.-Pçæ�¢�4UËç�Ëû̂ GeneCardsa>�½B)*2¡�/

Figure 5+�T®j+î]78(Dissemond et al., 2004; Watanabe et al., 2008)90ê

ü1Ëý23+®].�ip8° 34\]Ò/�½+QLM2�So7.-P}

EL�ip.-Pçæ�¢�; 9 \]l]89(��+,-.QLM2�So

7.-P}ELi�+�ip8çæ�¢�/±m^�½+QLM2�So7.

-P}EL�ip.-W-çæ�¢�; 19\]l]89°.BR}4fq8L

MBÒ2�So7.-P}ELi�+�ip8çæ�¢�/±m^�½+LM
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2�So7.-P}EL�ip.-W-çæ�¢�; 1 \]l]89it+/

LMEQ�e4fq.F/�e./2�So7.-P}E4i�+�78çæ

�¢�/±m^�½+LM2F/Q�e+,-.F�So7.-P}EL�i

p.-W-çæ�¢�4 5\]|±È89}pt 34\]Bçæ�¢�;zÉÊ

ËÌËEW^OP�LÞ4�7.,^/it+LMEQ�e4fq.�e./

2�So7.-P}E4i�+�78çæ�¢� 5 \]Bçæ�¢�;QLM

!"�WÊËÌË+W^OP�LÞ4�7.-P9 
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� 2�* �����	
�&'�+�,�-.� 

 

�� 

0êü1Ëý23;«¬Bn£>���/�ö+ÓTP�
W\B�D��W

0ê�û+,ÈPçæ�¢�BCw4HI�+¡§TP8qBÐMW�¯2l

PL/xtp8çæ�¢�CwB�ÔB{þUËñ|æ4ªB�À4�-.¦

z7WÈp¹WtW-9 

?a@ABâCÀ+®P0êü1Ëý23+,-.�Dî3EF4�-.G

ÓaD/F7X;¶ÓaD4�]8�Ô;/?a@ABâCip8§0ð +

´aip8aD�ÔEWP9±m^/¦×ip8§0ð B�EWPçæ�¢

�B°B�WÆÇ���L\B®jWn£+lPBs;�Dî3B�Ôst;

z�2r�/0ê�ñæ
4¾È8çæ�¢�WBs/%pEFçæ�¢�î

24¾È.Rîç\+î2ip8çæ�¢�WBs/m8;/KXBïîLm

nýÅ4¾È.�P+W]8·þ§0ð 4¦×78Bs/0êü1Ëý23

2¦×78§0ð B�EWPçæ�¢�Bn£;r»2lP9Haqqani t;/

ø¡íB�dÃØÙB0êü1Ëý234 2-DEE ICATÀ4�-.237.-

PL/u±B¿À2SoBN_L"WPçæ�¢�Ffmp.-8(Haqqani et al., 

2007)92DE;çæ�¢�°B4¦×7.-P¿À2lPB+Ó7./ICATÀ;

çæ�¢�stb7�+mnî2i�8§0ð Åª4237.-P8q/}

B®jW["L�£8B2l�j97s7WLt/çæ�¢�23BHIÞ+

Î7.; ICATÀB¿L¦×2r8çæ�¢�
;KX/2DEBÒ 6«2l]89

Rene´ Frydensbjerg Andersent; iTRAQÀ4�-.|±È8çæ�¢�4ELISA

2¦z7.-P(Andersen, Palmfeldt, Jespersen, Gregersen, & Rittig, 2012)9üèê

Ëóg�+lP
�Ë0EÕ³+®P�2n£B
�Ë02/MS+®P0êü

1Ëý23+®^[L|±s].r8çæ�¢�Bjk/E-cadherin >

hemopexinLELISAB9a�ÔFMSB�ÔEZ	7.-8Z¿/antithrombin III

+,-.; ELISAB9a�Ô;MSB�Ôç\[L�-}E4�7.-89 

çæ�¢�BSoEG��(RNA)BSoBN_;�øX�2;W-}EL
K

Xcdip.-P(Fu et al., 2007; Griffin et al., 2002; Tian et al., 2004)9Yet-Ran 

Chen t; ICAT ÀEÊå¢ê;Xå+,ÈPCwLZ	7W-}E4cd7.

,^/mRNASoEçæ�¢�SoBGÎ�
; r
2
=0.2872E�-GÎ4�7.
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-89%B��E7./çæ�¢�B��EçËæ1Ë{ËBE�+®PMY

>/G��!"�W¢êÊðæ�Ý> �çæ�¢�B��W\BÏÐLvO

tp.-P9UO¹ galectin-1 ; ICAT À2;NY7.-PB+Ó7./Êå¢

ê;Xå2;CwL�s]89LMDB��;G��C"2lPL/����

W­L4Ô8T(B;çæ�¢�2lP9%7./oÏuÒzÉÊËÌËE7

.��ip.-P��BçEM\;çæ�¢�2lP9çæ�¢�BSoEG

��(RNA)BSoBN_LZ	7W-}EL»ts+W].-P}Est/uÒ

zÉÊËÌËB��+;/Êå¢ê;XåW\4�-. mRNA423TP}E

®^F/çæ�¢�4çË4¡íE7.0êü1Ëý234'(78¿L��

�¿E7.���2lP9 
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�éûçæúê¡í23 

0 1:2xtp80êü1<¢û23B�Ô;�éûçæúê¡í2��ip

89,®% 20mgBQLM.//F7X;T�./;0 210 1:B�MALDI-TOF 

MSB8qBìæ0��<��E@ÍB<�2Ô��òåµip89Ô��òå

µip8ìæ0�; 20,000 × g2 15î�ÕÖ78�/%Bd±/±m^/0 1

:B0êü1Ëý23+,ÈP�~Þ�î4çæ�¢�D 20 μg îEêËUV

æ
ìæ0�{¡èWË(0.125 M Tris-HCl (pH 6.8), 10% 2-mercaptoethanol, 4% 

SDS, 10% sucrose, and 0.004% Bromophenol blue)4ºD2©��Æ�/95°C2 5

î�åæëÝ�Ëí7/4�&æ789çæ�¢�4 12.5% SDS-polyacrylamide 

gel2 150VZa2�w789PVDFs(GE Healthcare)4íç=Ë�+�78�/

Milli Q�2×-/A2{¡èWË^25 mM Tris, 10% íç=Ë�a+�789�

wL��784�4 PVDF s+S�i�./�< øå�úê¡üVæ
EF

^BioRada4�-. 120 mAZa2 50î�ã�TP}E+®]. PVDFs&�

[7891 %lB;�ìýl�í galectin-1 ·þ¢êËò�lB (Abcam, 

Cambridge, UK)E�ìýl�í cytosolic nonspecific dipeptidase 2 (CNDP2) ·þ

¢êËò�lB4�-89�ìýl�í cytosolic nonspecific dipeptidase 2 

(CNDP2) ·þ¢êËò�lB; GenBank+��ip.-P CNDP2 diopeptidase

²³ (accession no. AAH03176)B;<=>!& 364-376 B��§0ð 

CKFAELRSPNEFKV 4�ìý&àáTP}E+®^6«ip89�[ip8

PVDFs; TBS-0.1% Tween 20^20 mM Tris-HCl, 150 mM NaCl, 0.1% Tween 20, 

pH7.6aÒ2 5î� Ej7/}B!64FjZp�]8�/TBSM-0.1% Tween 

20̂ 20 mM Tris-HCl, 150 mM NaCl, 0.1% Tween 20, 5% skim milk, pH7.6aÒ2Z"

åæëÝ�ËíTP}E+®^úê¡ëæ
4�]89%B�/TBSM-0.1% 

Tween 202#$ip8 galectin-1F7X; CNDP2lB~ÇÒ2Ü�/2¶�å

æëÝ�Ëí789�%lB+ÓTP0êË]æ
; Vectastain ABC kit (Vector 

Laboratories, Burlingame, CA)2�Æp89ñ
ò�Boð+; Immunostain 

HRP-1000 (Konica, Tokyo, Japan)4é�789it+}Bs; TBSM-0.1% Tween 

20 2#$ip8Ê�ûl�íβ-actin ·þ¢êËò�lB(Abcam)B~ÇÒ2Ü

�/�¶�åæëÝ�Ëí789%B�/TBSM-0.1% Tween 202#$ip8�
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��lÊ�û IgGlB-HRP (GE Healthcare) B~ÇÒ2Ü�/�¶�åæëÝ�

Ëí789%B�/ECL Plus detection reagents (GE Healthcare)+®].oð789

lBB#$�;l galectin-1 (1:200)/l CNDP2 (1:500)/lβ-actin (1:10,000)/l

Ê�û IgG (1:5000)2�]89 

 

aD�þ;�çåý RT-PCR 

Galectin-1 mRNA D;aD�þ;�çåý PCR À+®].9aip89Total 

RNA ; RNeasy Mini kit (Qiagen, Hilden, Germany)E RNase-Free DNase Set 

(Qiagen)4�-../st}×789Poly(A)
+
 mRNA ; Oligotex-dT30 (Takara 

Shuzo, Kyoto, Japan)+®^J«ip89ä�[�
; 4 μLB}×ip8 Poly(A)
+
 

mRNAk 1× TaqMan reverse transcription buffer/5.5 mmol/L magnesium chloride, 

500-μmol/L deoxyadenosine triphosphate/500 μmol/L deoxyguanosine triphosphate/

500 μmol/L deoxycytidine triphosphate/500 μmol/L deoxyuridine triphosphate, 2.5 

μmol/L random hexamer/0.4 U/μl ribonuclease inhibitor/1.25 U/μl MultiScribe ä�

[mn (Applied Biosystems, Foster City, Calif)4fW 20 μLB Two-step RT reaction 

mix BÒ2�Æp89}B©�Ç4 25Ð2 10 î�B�/48Ð2 30 î�åæë

Ý�Ëñ|æ78995Ð2 5î�%TP}E+®^ä�[�
4Cq./4Ð2

5î�&'789 

Forward primerE Reverse primerE TaqMan probeB²³; Table 3+5(789

TaqMan probe; 5’Kº+,ÈPX·ËçËßn^6-carboxy-fluoresceinaE 3’K

º+,ÈP¢�æðYËßn̂ 6-carboxy-tetramethyl-rhodaminea2ø��ip89

1× TaqMan buffer A/5.5 mmol/L magnesium chloride/400 μmol/L deoxyuridine 

triphosphate/200 μmol/L deoxyadenosine triphosphate/200 μmol/L deoxycytidine 

triphosphate/ 200 μmol/L deoxyguanosine triphosphate/ 0.01 U/μl AmpErase 

uracil-N-glycosylase/0.025 U/μl AmpliTaq Gold deoxyribonucleic acid (DNA) ·þí

øËó/200 nmol/L of each forward and reverse primer/100-nmol/L TaqMan probe 

(Applied Biosystems)E 1 μlBä�[�
���4fW 25 μLB�
Ç4�Z789

�
;%p�pB�[�
�+Ó7./íþ0X¡í2�Æp89PCR B)·

�2;/� BCÞ�+. 95Ð2 10î�E7/%B� 95Ð2 10î�E 60Ð2

1î�B 40ìå¢�2�-/DNA·þíøËó20êËú42�i�89X·

ËçË*+ßnB*+BGÓNY; Sequence Detector^ABI prism 7700 Sequence 

Detector; Applied Biosystemsa2þ;�çåý+�ùçþæ
789*+ßnB
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*+; Sequence Detector software (Applied Biosystems)2aDip. PCRN,L

ÐZWì�+�78ìå¢�
^CTaL±m]89CTB�;4=ý DNA DB

Ó
�4�Ü�WGÎ4�789galectin-1 mRNAB8�;β-actinD+ÓTPG

ÓDE7.Á789ÆÎ�B���WÐZ[; Paired t-test2¦aip/P < 0.05

2lp¹ÐZ2lPEzÅ789 
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îïîï�	 �éûçæúê¡í 

0êü1Ëý23+®^/QLM./B Galectin-1 E CNDP2 BSodgL�

�ip89}B�Ô4¦zTP8q+/}pt 2 \]Bçæ�¢�+±-.B

�éûçæúê¡í4�-QLM./ET�./B²SoX��4��789

0êü1Ëý23B NBSÀ+,-./Galectin-1E CNDP2;�~Þ�î2¦×

ip.-88q/²./stB�~Þ�î4�éûçæúê¡í223789

m8/NBSÀ2;²ìæ0�B°çæ�¢�D4Za+7.��2378B2/

�éûçæúê¡í2F@Í+²ìæ0�B°çæ�¢�D4ÙO.23789

-v��+/@£ìæ0�Bβ-actinSoX��FlB2¦×789Figure 62�

ip8®j+/Galectin-1 E CNDP2 B{æ 4��TPEçæ�¢�SoD;

-�pBgU+,-.FQLM./B¿2�-}EL��ip89Galectin-1E

CNDP222378¦B;@£ìæ0�2lP¿L�m7s]8L/232rP

²ìæ0�DL`Ws]88q/%p�p"WP¦B423789 

 

îïîïî	 aD�þ;�çåý RT-PCR 

Galectin-1 B mRNA D;aD�þ;�çåý RT-PCR À29aip/β-actin 

mRNADEBGÓ�2��789³p2378 29gU°B2��TPE/T�

./B galectin-1/ β-actinBÆÎ�; 0.01512/QLM./BÆÎ�; 0.09984

�7.,^/QLM./+,ÈP galectin-1B mRNADLÐZ+�-^p<0.001a

}EL��ip8^Figure 7Aa9m8/ûüË��2��TPE pT1ef2;T

�./B galectin-1/ β-actin BÆÎ�; 0.0196 2/QLM./BÆÎ�; 0.0983

4�7.,^/pT3 ef2;T�./BÆÎ�; 0.0102 2/QLM./BÆÎ

�; 0.1024�7.-8^Figure 7Ba9Galectin-1 mRNAD; pT1E pT3j+Q

LM./2ÐZ+NY7.,^^pT1: P < 0.001/pT3: P = 0.003a/ûüË��2

�-;|tpWs]89±m^/QLMB��^pT1ast galectin-1 mRNAD

;dg7.-P}EL�ip89 
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Table 3 

þ;�çåý PCR2�-tp80øåÊË,®� TaqMan0êËú 

 

 

 

 

 

 

 

Target Gene Accesion No Probes

Forward AGGCTGTCTTTCCCTTCCA

Reverse AGGTTGGCCTGGTCGAA

Forward TCGTCATACTCCTGCTTGCTGAT

Reverse GGCACCCAGCACAATGAAG

Primers

Galectin 1 NM_002305 CCTGGAAGTGTTGCAGAGGTGTGC

AGTACTTGCGCTCAGGAGGAGCAATGATCβ-actin NM_001101
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Figure 6 

Galectin-1,®� CNDP2B�éûçæúê¡í23 
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Figure 7 

þ;�çåý PCR+®PQLM./ET�./B galectin-1 mRNASo23 

%p�pB ; 1gU4�7.,^/�¹p.-P L@ZgUBQLM./

ET�./4Á7.-P9./;ÆÎ�±SD4�7.-P9 
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() 

(:+./QLM./2Sodg7.-8çæ�¢�LµÅÊËÌË
�B�

LÞLlPEvOtpP8q/QLM�Soçæ�¢�+�$789(��2

|±s]8Sodgçæ�¢�BÒ2/(:B23¶2;/galectin-1E CNDP2

;QLMEBÎe;cdip.W-E-j!í4Ð7.-88q/}pt 2 \

]Bçæ�¢�+ë$7/0êü1Ëý23�ÔB{þUËñ|æ4�]89

}ptKçæ�¢�EFKXBQLMef+,-.QLM./2�So4�7

.-89%B��;/galectin-1; 14efÒ 11gU/CNDP2; 9efBÒ2°

.BgU+,-.QLM./2Sodg7.-89 

galectin-1 ;β-0ø¢íñ +��Þ4Z±l��çæ�¢�èW<þËBZ

±2lP9galectin-1 ; p27 > Ras/Raf/PI-3K EG¼6�TPEvOtp.-

P(André et al., 2005; Camby, Le Mercier, Lefranc, & Kiss, 2006; Elad-Sfadia, Haklai, 

Ballan, Gabius, & Kloog, 2002; Fischer et al., 2005; Ingrassia et al., 2006)9galectin-1

;/KXB./BT�¶E«£¶BK¿Bn£+,-.ØÙV+So7.,^/

%BSoD;�êLM/�LM/�hØÙ©LM2�XWP}EL�ip.-

P(Gabius et al., 2002; Grützmann et al., 2004; Shen, Person, Zhu, Abbruzzese, & Li, 

2004; Szoke et al., 2005)97s7/galectin-1EQLMEBÎe4�78cd;}

pm2+Ws]89%B8q(��2;/0êü1Ëý23>�éûçæúê

¡íÀ2QLM./+,-.�So4�78 galectin-1+�$789it+þ;

�çåý RT-PCR; galectin-1 mRNAFQLM./B��st�So7.-P}

E4�7.-89LMB��+Îe7.�[�+Sodg7.-PG��;

RNAiB®jWG��Õ³BçË4¡í+W^jP978L]./o¶ +,-

. galectin-1;µÅÊËÌËByWt�G��Õ³BçË4¡í&B
�F�L

ÞLlP9 

CNDP2 ;íçê0êü;ËóBZ\2lPÌ�=ñòËó2lP9Ì�=ñ

òËó; 2±B;å÷ècËýL�ÏTP9CNDP2;�R>QR/1R2So

7.,^/CNDP1 ;u±>�/23Ç2|±s].-P(Teufel et al., 2003)9

CNDP1;QgEÎeLl^(Janssen et al., 2005)/%B_`LØÙNa>�LMB

��+ÎÆ].-PE-jcdFlP(P. Zhang et al., 2006)97s7/CNDP2B

­L+±-.;2»ip.,t�/-�pB\]BLM+,-.FÎeÞ4�

T�Ô;�ip.-W-9OP;QLM./+,ÈP CNDP2B�So4»ts
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+7/gU
;`W-Èp\F q.QLMEBÎeÞ4�78}E+WP9

4ª�+;/®^KXBT�./ELM./Bìæ0��¡í+Ó7./àá

HßW\ªB�À2QLMEBÎe4��TPÍ&LlP9YO./µÅÊË

ÌËE7.B�LÞ4¦zTP8q+/CNDP2LuÇÒ&î¨ip.-Ps\

js4¡�./5�fE��.QLMef+,-.ÐZ+�8�2�ÏTP}

E4��7WÈp¹WtW-9 
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� 3/* ��������0123����456789:; 

 

� 1�* ������������01<=
��
�>? 

 

�� 

QLMB	e
;°�ÞzÉ	ef
Bjk 2-4%4ÔqP(Chow, Devesa, 

Warren, & Fraumeni, 1999)9pT1aE pT1bBefB�_���;%p�p 97%E

87%2lPL/Z¿ pT4Bef; 20%+WP(Frank et al., 2005)9���4��T

P8q+;/QLM4��S|2rP¿À4ïSTP}ELÍ&EWP9oÏ/

QLMµÅ; CT > MRI W\B�ðµÅ2By'(ip.-P9%pÂO/Q

LM;b� ¡¢>ªB�eB¦§2��S|ipPs/uv>wx/S%W

\Bgn2S|ipP}ELK-97s7WLt/}ptBgnLop8¶+

;��LM2lP}ELK-978L]./uÇµÅB®j+ÁÂ�2�ÃÄ

�WµÅ¿ÀLQLMB��S|+;Í&Eip.-P97s7oÏ/QLM

+��ip.-PuÇµÅ;�Ï7W-9 

V��ýü;h#QLMB�FÐÑWÕ³¿À2lP9��BlPQLM+Ó

7.;åæçËèéêæ-α>åæçËêåëæ-2 B®jWìåíÌåæ4�-

8àá³ÀLéÆpPL/%B5��; 11-26%7sW-(Garcia & Rini, 2007)9

ûùðùú>üýñêþýûW\Bî�â��L��ÞQLMBÕ³ÀE7.

�� FDA +��ip8L/ûùðùúEüýñêþýû%p�pB5��;

31%E 8.6%2lP9}B®j+QLM+ÓTPi7-�L6P+ïSip./

QLMBÕ³+é�ip.-P(Bullock, McDermott, & Atkins, 2010)9%pÂO/

	�ÒBefBLM./B
h>N�4�ùçþæ
TP�����ÊËÌË

BïSF�&EW].XP9'Q/mno~2'�Dip.-PçEM\Bz

ÉÊËÌË;}B$�8q+é�ip.-P(Coussy et al., 2011; Yakabe et al., 

2010; Yamamoto et al., 2010)9 

}pm2+QLMB{å1ÊËÌË��4$�E78��L�Æp.r8L

(Eichelberg, Junker, Ljungberg, & Moch, 2009; Semenza, 1998)/QLMB �µÅ>

����B8q+�-tpPmnÊËÌË;�Ï7Ws]890 2 1+,-.

NBSÀ(E. Matsuo, Watanabe, Kuyama, & Nishimura, 2009) 4�-.QLM./B

0êü1Ëý234�-/KXBQLMÎeçæ�¢�4@a7.r89F7
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QLM2�So7.-Pçæ�¢�LuÇ&7×7.-8t/%p;uÒzÉ

ÊËÌËEW^jP9NBSÀ+®].QLM2B�SoL��2r8 aldolase A

> pyruvate kinase isozymes M1/M2;QLMefBuÇÒ2�8�+�Ï7.-

P}ELcdip.-P(Nisman et al., 2010; Roigas et al., 2001; Takashi, Zhu, 

Nakano, Miyake, & Kato, 1992a)9%}2OP;/ªBQLM./�Soçæ�¢

�2FQLMefBuÒ2�8�+�ÏTp¹/%BjkB-X±s;zÉÊ

ËÌËBÐMW� EW^jPEvO89(��2;/QLM./2�So7

.-8çæ�¢�BuÒ8�49a7./QLMB �µÅ�ÊËÌË>/�

S/�ÑºB�ùçþæ
B8qB�����ÊËÌËE7.éOP�LÞL

lPs\js4¡�P}E+789 

�½+QLM4fq8T�.BR}BLM./+,-.FQ�e./+,-

.F�So7.-P}EL��ip.-W-çæ�¢�LQLM!"�WÊË

ÌËEW^OP90 2 1B0êü1Ëý23+®^�ip8QLM�Soçæ

�¢�BÒ2;/6-phosphofructokinase, liver type	 ^2lkmn/Cytoplasma/

CNDP dipeptidase 2	^§0ð î2mn/Cytoplasma/Four and a half LIM domains 

protein 1	^ÈÉS�&BÎ�L�8ip.-P/Cytoplasma/PRA1 family protein 

3	 ^õ��BstBhÙ��+Î�/Cytoplasm a/lectin, mannose-binding 2	 	

^î¨�q+,ÈPØÙ`X¢ðæ/Golgi apparatus aB 5\]Bçæ�¢�L/

�½+T�.BR}BLM./+,-.FQ�e./+,-.F�So7.-

P}EL��ip.-W-çæ�¢�2l]88q/}ptB 5 \]Bçæ�

¢�L/F7QLMefBu72�8�+�Ï7.-8Wt¹/QLM!"�

WÊËÌËEW^jP97s7/}pt 5 \]Bçæ�¢�#ÈuÒ8�23

4�].F/QLM+ÓTPµÅÊËÌËE7.Ð�W!Þ4�iW-þû¢

FlP9zÉÊËÌËL�Ï7W-QLMBuÒzÉÊËÌË4Z±2F�7

×TE-j� st/QLM!"�ByWt�/ªBLMFfq8¸¹WzÉ

ÊËÌËB�LÞFfq./�LW´^¸X/ÊËÌËEW^OPçæ�¢�

4�7×T8q+/�½+QLMef+,-.uÒ8�LNY7.-8Ecd

ip.-8 Fibronectin, aldolase A , Pyruvate kinase isozymes M1/M2(Oremek, 

Teigelkamp, Kramer, Eigenbrodt, & Usadel, 1999a; Takashi, Zhu, Nakano, Miyake, & 

Kato, 1992b; Yokomizo et al., 2012a)4üV78 31\]Bçæ�¢�BÒ2 ELISA

9akB��4QyP}Est,q89 
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mnìæ0� 

K�uìæ0�; EDTA-2KB¹]8y9Â+Ìq./3,000 rpm2 10î�Õ

Ö789d±Bu7;9a�m2-80°C2Ã�789mnUËç; Table 4+m

Eq89oæíêË�ìæ0�;�ÞzÉB�-}EL��ip8 51ÊB5�

:øæüV;st6u789QLMu7ìæ0�;��B 15efE���^n=

�;a/î^n=�;a/;^n=�<a/�î^n==a¢$Befstxtp89%

Bjk/��Ò+Õã��Ll]8ef; 4 gU2l]895�fEQLMe

fBÞ�B��E_��;ç>@X��2l]89}B��;/?@A���

�/B@C�DE«�/FG«�/HqIJ��BÑ�Ò�=stÓ�ip/

ef>5�fst@ZK4x.'(ip89 

 

ìæ å¡ð ELISA+®Pu7Òçæ�¢�B9a 

γ-enolase B9a;LMB ELISA ë¡í (‘CanAg NSE EIA’; FUJIREBIO 

Diagnostics, Malvern, PA)4�-./%B�âKã^+'(789ªBçæ�¢�

+±-.;�5Bã^2lP9 

galectin-1E galectin-3BNOlBBPGD; IMMUNO-TEK ELISA Construction 

System (ZeptoMetrix, Buffalo, NY )4�-./%B�âKã^+'(789NOl

B; Table 5+5(B8�m2#$7/%p4 1�é�+±r 100 μL¹pP}E

2PGD789Z¿/ α-enolase/ calnexin/ CNDP dipeptidase 2/ lectin 

mannose-binding 2/MHC class I antigen A/triosephosphate isomerase+Î7.;/

m�NOlB4Q>{¡èWË(16 mM Na2CO3, 34 mM NaHCO3, pH 9.6)2 Table 

5+5(B8�m2#$78~Ç4 96�é�0XËí^maxisorpa+ 100 μL�

±¹p.0XËíñË�2R47894°C1Ë{Ëòåí2åæëÝ�Ëñ|æ

78�/10% bovine serum albumin (Wako Pure Chemical Industries, Osaka, Japan) 4

fWQ>{¡èWË4²�é�+ 200 μL�±¹p./Ü� 2¶�2úê¡ëæ


4�j}E2ìæ å¡ð ELISA�BlB0XËí46«789 

u7ìæ0�; ELISA reaction buffer (20 mM Tris-HCl (pH 7.4), 400 mM NaCl, 

0.1% Tween-20)4�-. Table 5+5(B#$�m2#$789âãçæ�¢�

; ELISA reaction buffer2¯°#$789#$ip8u7ìæ0�Eâãçæ�
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¢�; 1�é�+±r 100 μL�±lB0XËí+¹p./Ü� 1¶�åæëÝ

�Ëí789ELISA reaction buffer 200 μL2�é�4 6p×Ø78�/HRPâC

ip8¦×lB̂ α-enolaseE galectin-3a/APâCip8¦×lB̂ galectin-1a/

F7X; HRP âC7.-W-¦×lB^calnexin/CNDP dipeptidase 2/lectin 

mannose-binding 2/MHC class I antigen A/triosephosphate isomerasea4 100 μL�

±0XËí+¹p.Ü� 1¶�åæëÝ�Ëñ|æ789α-enolaseE galectin-3

2�-8¦×lBB HRP âC;ë¡í(Peroxidase Labeling Kit-SH, Dojindo 

Molecular Technologies, Kumamoto, Japan)4�-.�]89galectin-12�-8¦

×lBB AP âC;ë¡í(Alkaline Phosphatase Labeling Kit – NH2, Dojindo 

Molecular Technologies, Kumamoto, Japan)4�-.�]89mnâC7.-W-¦

×lBB ELISA!62;/it+ ELISA reaction buffer 200 μL2 6p×Ø�/

HRPâCip8 2%lB4 100 μL�±0XËí+¹p.Ü� 1¶�åæëÝ�

Ëñ|æ789ELISA reaction buffer 200 μL2 6p�é�4×Ø78�/âCm

nB\]+
£.Sß4�]89HRP +Î7.;/HRP SßQ�(TMB Two 

Component HRP Microwell Substrate; BioFX Laboratories, Owing Mills, MD) 100 μL

40XËí+¹p./Ü� 15î�Sßi�891 N �>4 100 μLYOP}E+

®^Sß�
4Cq8�/MTP-450Lab (CORONA ELECTRIC, Ibaraki, Japan)4�

-. 450 nmE/þèWXæûE7. 595 nmBS+�49a789AP+Î7.

;/APSßQ�^AP-Blue SpectraFX Microwell and/or Membrane Substrate; BioFX 

Laboratoriesa200 μL40XËí+¹p.Ü� 30î�Sßi�89BioFX AP Stop 

Solution ^BioFX Laboratoriesa4 50 μLYOP}E+®^Sß�
4Cq8�/

MTP-450Lab4�-. 595 nmBS+�49a789 

ELISA+�-8âãçæ�¢�ElBB8�,®�#$�; Table 5+mEq

89ELISA BT�Þ;ôYp­Q82��ip89}BQ8;bNBDBâã

çæ�¢�4u7ìæ0�+ôYTP}E+®].�Æp89p­�;�)�

+ÓTP'9�B��2�°ip89 

 

UËç23 

QLMefE5�f�B²çæ�¢�8�4��TP8q+ Mann-Whitney 

testL�-tp89}B¦a;K¥¦a2�-/ÐZ[4±aTP P�; P < 0.05

+èa789²çæ�¢�BµÅLMB��E/Ì¡í1è�4±qP8q+/

ROC �Ü^¾Äfw6!Þ�Üa40ê¡í789QLMBV��Ö×���
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EÖ×���BefB²çæ�¢�8�CD; Bonferroni  T Wilcoxon 

signed-rank test4�-.��789�
�Ë0�B��4TP8q+/ T7.

-W-~�B P < 0.05BÐZ[+G*TP P < 0.014 Bonferroni TBÐZ[E

789��23E
øè6«; JMP software version 8 (SAS Institute, Cary, NC)4

é].�Æp89 
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<ï�ï�	 ìæ å¡ð ELISAB�� 

uÒ8�9aBÓ$ETPçæ�¢�E7.;/m�/Figure 52�ip.-

P/LMEQ�e4fq.i�+�So7.-P}E4�78çæ�¢�B 5

\]4$M#9}ptB ELISA 9akB��4Qy8L/%Bjk CNDP 

dipeptidase 2E lectin, mannose-binding 2; ELISA9ak4��2r/s±/u7

29a�L#]88q/}pt 2 \]Bçæ�¢�Bu7Ò8�49aTP}

E+789it+/9aÓ$çæ�¢�4N>T8q/�½BuÒ8�23B

cd4¡�8^Figure 8a90êü1Ëý232�SoL�ip8 34\]Bçæ

�¢�BÒ2/LMef+,-.uÒ8�LNY7.-PEcdip.-Pç

æ�¢�; 9 \]l^/%BÒ2QLMef+,-.uÒ8�LNY7.-P

Ecdip.-Pçæ�¢�; 3\]l]8(Barrow, Rhodes, & Yu, 2013; Henry 

et al., 2013; Huang et al., 2010; Iurisci et al., 2000a; Liao, Wu, Wang, Tien, & Lin, 

2009; Limmahakhun et al., 2011; Lüftner et al., 2003; Oremek, Teigelkamp, Kramer, 

Eigenbrodt, & Usadel, 1999b; Ruiz-Garcia et al., 2010; Saussez, Lorfevre, et al., 2008a; 

Schneider, Morr, Velcovsky, Weisse, & Eigenbrodt, 2000; Takashi, Zhu, Nakano, 

Miyake, & Kato, 1992c; Watanabe et al., 2011; Wong & Luk, 2012; Xie et al., 2012; 

Yokomizo et al., 2012b; X. Zhang et al., 2009; Zimmermann et al., 2012)9%7./�

RB 23\]Bçæ�¢�L�½+LMef+,-.uÒ8�EBGÎLcdi

p.-W-çæ�¢�#]89cdL�-�»;/¡�tp.-W-/LME

BÎeÞL�-/F7X;/uÒ+�Ï7W-/9a¦×´µc�E-]8}

EL¯�tpPL/\kts;r»2lP9�½+LMef+,-.uÒ8�

EBGÎLcdip.-W-çæ�¢�ÂO/QLM!"�WÊËÌË+WP

�LÞ4Tq.-PL/ä+/ELISA 9ak4��7.Fu7Ò+�Ï7W-

E-jþû¢FUOP9zÉÊËÌËL�Ï7W-QLMBuÒzÉÊËÌË

4Z±2F�7×TE-j� st/QLM!"�ByWt�/ªBLMFf

q8¸¹WzÉÊËÌËB�LÞFfq./�LW´^/¸X/ÊËÌËEW

^OPçæ�¢�4�7×T8q+/T2+QLMef+,-.uÒ8�23

L�Æp.-8çæ�¢� 3 \]4üV78 31 \]Bçæ�¢�4Ó$+

ELISA9akB��4Qy89%B�Ô/8\]Bçæ�¢�(α-enolase, calnexin, 
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CNDP dipeptidase 2, galectin-1, galectin-3, lectin mannose-binding 2, MHC class I 

antigen A and triosephosphate isomerase)+ÓTPìæ å¡ð ELISAB6«+�

�789%p�pBçæ�¢�+ÓTP¦DÜ; Table 6+5(ip.-P��

+,-.u%Î
�Ü2�sp8^GÎ�
�R
2
 ≥0.998a9¦×´µB�´; 3

±Búøæ¢BÆÎ�+2VSD�Eèa7899a�L¦×´µc�2l]8~

�;/%Bìæ0��;”0”EaW789ôYp­Q8; Table 6+�7.lP#

$�2u74#$78ìæ0�2�]89² ELISA Bp­�; 81.0-108%B�

�2l]8}Est/}pt��78 ELISA;øîWT�ÞLlP}EL��

ip89XÛ]B enolase ; 3 \]B;å÷ècËý^α-enolase Eβ-enolase E

γ-enolaseaLl^/%pt;,¼-+G@ÞLlP9UO¹/α-enolaseEγ-enolase

B�2; 83.5%B;<=>²³2G@ÞLlP9%B8q/α-enolase ELISA2

;ªB 2 ±B;å÷ècËý+ÓTPY[Þ4¡�89%B�Ô/β-enolase E

BY[Þ; 0.00%2l^/γ-enolaseEBY[Þ; 1.41%2l]88q/çEM\

�52rPX��2lP}EL��ip89m8/galectin-1E galectin-3F@£

èW<þË+ÌTP8q/,¼-Bçæ�¢�+ÓTPìæ å¡ð ELISAB

Y[Þ4¡�89%B�Ô/galectin-1+ÓTP galectin-3 ELISABY[Þ; 0.00%

2/galectin-3+ÓTP galectin-1 ELISABY[ÞF 0.00%2lP}ELÆs]89

galectin-1 ,®� galectin-3Bìæ å¡ð ELISA;,¼-+Y[ÞLW-}E

L�ip89 

 

<ï�ïî	 QLMefE5�fB²çæ�¢�BuÒ8�B�� 

d5B ELISA4�-./8 ±Bçæ�¢�+±-.QLMef 15 gUE5�

f 51gUBu7Ò8�49a78̂ Figure 9a9α-enolaseE calnexin/galectin-1/

galectin-3/lectin mannose-binding 2Bu7Ò8�;5�f®^FQLMefB¿

2���ÐZ+�s]897s7/calnexin+Î7.;QLMef®^F5�f

B¿L calnexin8����;�s]89lectin mannose-binding 2+Î7.F/5

�f�2�8�efLÀ
�Ï789³p9a785�fBgU
LQLMe

f
+��. 3 «�XK-8q/5�f�B¿L���+�8�BgULKX

×.XP}E;lPL/%p4v"7.F}ptu±Bçæ�¢�;/QLM

µÅ+,ÈP!"ÞE-j 2ÐÑÞL�-EvOtpP9 

 

<ï�ï<	 QLMefE5�fB²çæ�¢�B¾Äfw6!Þ 
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QLMef�E5�f�EB�2����+ÐZW[Ll].F/%p#È2

;ÐÑWzÉÊËÌËE;)Z�OW-9��E!"ÞB��/±m^/5�

fEQLMefL©ÏTPÒ25�fB[�Þ4`WX7/s±/QLMef

B�Þ�L�-çæ�¢�4$�TP}ELÍ&2lP9QLMef4T7X

za2rPs\js4¡�P8q+/}pt�±Bçæ�¢�B ROC�Ü4�

-8̂ Figure 10a9ROC�Üc�B�û AUCa; calnexinE galectin-1/galectin-3/

lectin mannose-binding 2 2 0.7 cd#]897s7WLt/calnexin E lectin 

mannose-binding 2;Figure 92�ip8®j+-XtsB5�f2�-8�4�

7.-89}B 2 ±BÊËÌË;�-��2��Þ4¦×7.7mj9Z¿/

galectin-1 E galectin-3 ; 80-100%B Specificity B��+,-. calnexin E lectin 

mannose-binding 2 ®^F�- Sensitivity 4�789}B}Est/galectin-1 E

galectin-3 ;QLMefE5�f4��TP8qBµÅÊËÌËE7.®^��

2lP}ELÆs]89 

 

<ï�ï;	 galectin-1E galectin-3BµÅLM 

galectin-1E galectin-3BµÅÊËÌËE7.BÐ�Þ4¡�P8q+/Youden 

Index(YOUDEN, 1950)LZI�-�^galectin-1�48.4 ng/mL/galectin-3�18.4 

ng/mLa4²çæ�¢�BÌ¡í1è�+aq89}ptBÌ¡í1è�4�-

PE galectin-1E galectin-3B Specificity; 82%(42/51)E 92%(47/51)2/Sensitivity

; 53%(8/15)E 60%(9/15)#]8^Figure 9A, Ba9%+/galectin-1E galectin-3B

Îe4¡�P8q+\]^46�78^Figure 11a9}B^4|PE/QLMe

f; galectin-1E galectin-3BK¿L�8�4�7.-P}ELÆsP9galectin-1

E galectin-3 BK¿BÌ¡í1è�cdB¦B4�ÞEèaTPE/%B

Specificity ; 98%(50/51)2 Sensitivity ; 47%(7/15)2l]89}B}Est/

galectin-1 E galectin-3 4.y�Æ�P}E+®].QLMµÅBJ�/!+

SpecificityB 2/��ipP}ELÆs]89 

galectin-1E galectin-3B¨_/,®�%ptB.y�Æ�+®PµÅLM4 pT

¢øû�+îÈ.��TPE/ControlE��. pT1B�Þ�L�-}ELîs

]8^Figure 12a9%BÒ2F galectin-3¨_/,®� galectin-1E galectin-3B.

y�Æ�;[�Þ4LO±±/ �B pT1 stQLMef4µÅ2rPLML

�-}ELîs]89100%BµÅ�4Z±zÉÊËÌË;}pm2�Ï7.-

W-9pT1 B�Þ�; 33%> 56%2;lPL/oÏmn2é�ip.-P PSA
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B�Þ�L 36Ú50%2lP}Est(Bunting, 2002)/galectin-1E galectin-3; 

�µÅ�ÊËÌËE7.B��B�LÞ4�87.-P9 

 

<ï�ï�	 V��Ö×��+,ÈPQLMefBu7çæ�¢�BCD 

V��Ö×��BQLMef+,ÈPu7çæ�¢�8�B¶���4`]

89CNDP dipeptidase 2E lectin mannose-binding 2/triosephosphate isomeraseBu

7Ò8�;�� 1 ¢$> 4/12 ¢$2Z¶�2;lPL_`�¼L|tp8

^Table 7a9α-enolase8�ByL�� 4¢��2���ÐZ+_`7.,^/%

B�8�n£L 12¢$F¤-.-8^Table 7a9α-enolase;�678®j+o

æíêË�®^FQLMefB¿L���ÐZ+��4�7.,^/zÉÊË

ÌË
�B�LÞ4Ð7.-P^Figure 9a9}B}Est/OP;it+QLM

efBîPBα-enolase 8�BCD4¡�89Ì¡í1è�;�6BaËUæå

æU¡¢û4�-. 122 ng/mL Eèa78E}�/��BQLMef+Ó7.

88%(42/51)B Specificity E 47%(7/15)B Sensitivity4�78^Figure 13Aa9��

2Ì¡í1è�®^F�-�4�7.-8 7 gUBÒ2/��+6u2rWs

]8 1gU4üX 6gUBα-enolase8�L�� 4¢$E 12¢$2�rX_`7

89it+%B 6gUBjk 5gUBα-enolase8�;�� 4¢$2Ì¡í1è

�4�p].-89�½B*æ2/α-enolase E@£èW<þËBZ±2lP

γ-enolase LQLMBÊËÌË� E7.cdip.-P(Takashi et al., 1988)9

γ-enolase FQLMÊËÌË+W^jPs�sqP8q+/³pé�ip8¦B

Bγ-enolase 8�49a789QLMefE5�f2γ-enolase 8�+���ÐZ

W[;�s]8^Figure 9Ia97s7WLt/QLMefB��E�� 12¢$B

ìæ0�2;/���ÐZ[2;W-Èp\F_`�¼L|tp8̂ Figure 13B; 

P=0.0391a9 
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Table 4 

uÒ8�9a��29aip85�fEQLMefB!í9QLMef; pT

¢øû/Õã��/LMhÏ2î]789 

 

 

Healthy volunteers 

 Number 51 

   Female (%) 15 (29) 

   Male (%) 36 (71) 

 Age, Mean (range) 62.8 (40-82) 

RCC patients 

 Number 15 

   Female (%) 3 (20) 

   Male (%) 12 (80) 

 Age, Mean (range) 65.1 (39-79) 

pT classification  

 pT1 9 

 pT2 2 

 pT3 4 

Distant metastasis 

 w/o 11 

 w/ 4 

Tumor location 

 Left 6 

 Right 9 
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Table 5 

ELISA+�-8ûçæ¾Ë çæ�¢�ElB 

þoæ]òæíçæ�¢�;¦DÜ4�X8q+�-tp89NOlBE¦×

lB;²lBÊB�¯+5(ip.-P8�2é�ip89HRP F7X; AP

2âCip.-W-¦×lB+Î7.;/2%lB4%p�p�5+5(ip.

-P#$�2é�ip89 

 

 

������ �	�
���

����� 


��� ���� 2��� 

α-enolase 

Recombinant 

ENO1  

(Abnova) 

Mouse anti-human  α-enolase 

mAb  

(Abnova)  

3 μg/mL 

Rabbit anti-human  α-enolase pAb 

(Proteintech Group, Chicago, IL) 

0.2 μg/mL 

- 

Calnexin 

Recombinant 

Calnexin  

(assay designs, 

Ann Arbor, MI) 

Rabbit anti-human Calnexin pAb 

(GenScript USA Inc, Piscataway, 

NJ )  

5 μg/mL 

Mouse anti-human Calnexin mAb  

(BD, Franklin Lakes, NJ) 

4 μg/mL 

Anti-Mouse IgG HRP  

(Invitrogen, Carlsbad, 

CA)  

1/10000 

CNDP dipeptidase 

2 

Recombinant 

CNDP2  

(R&D Systems) 

Rabbit anti-human CNDP2 pAb  

5 μg/mL 

Sheep anti-human CNDP2 pAb  

(R&D Systems)  

0.5 μg/mL 

Anti-Sheep IgG HRP  

(Invitrogen)  

1/50000 

galectin-1 

Recombinant 

galectin-1 

(Abnova, 

Taiwan) 

Rabbit anti-human galectin-1 pAb  

( R&D Systems, Minneapolis, MN)  

5 μg/mL 

Mouse anti-human galectin-1 mAb 

(Abnova)  

0.5 μg/mL 

 

galectin-3 

Recombinant 

galectin-3  

(Abnova) 

Rabbit anti-human galectin-3 pAb  

(R&D Systems)  

5 μg/mL 

Mouse anti-human galectin-3 mAb 

( R&D Systems)  

0.1 μg/mL 

 

Lectin 

mannose-binding 

2 

Recombinant 

LMAN2  

(Abnova) 

Rabbit anti-human LMAN2 pAb  

(Aviva Systems Biology )  

5 μg/mL 

Mouse anti-human LMAN2 mAb  

(Abcam, Cambridge, UK)  

1 μg/mL 

Anti-Mouse IgG HRP  

(Invitrogen)  

1/10000 

MHC class I 

antigen A 

Recombinant 

HLA-A  

(Abnova) 

Rabbit anti-human HLA-A pAb  

(Proteintech Group)  

5 μg/mL 

Goat anti-human HLA-A pAb  

(Santa cruz biotechnology, Santa 

cruz, CA)  

0.5 μg/mL 

Anti-Goat IgG HRP  

(Invitrogen)  

1/50000 

Triosephosphate 

isomerase 

Recombinant 

TPI1 

(Abnova) 

Mouse anti-human TPI1 mAb 

(Abnova)  

3 μg/mL 

Rabbit anti-human TPI1 pAb  

(Proteintech Group)  

0.1 μg/mL 

Anti-Rabbit IgG HRP  

(Invitrogen)  

1/50000 
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Figure 8 

NBSÀ+®^�ip8�Soçæ�¢�BÒ2/�½B)*2LMefBuÒ

8�L23ip.-Pçæ�¢� 

0êü1Ëý232�SoL�ip8 34 \]Bçæ�¢�BÒ2/LMef

BuÒ8�23+ÎTP�½Bcd4¡�89bc2�78çæ�¢�;(�

�223�L#]8çæ�¢�4�T9 

 

�������	
��
����	�������	�����������
Galectin-1�������	
�����
���, Galectin-3������������������������	


�����
��������, Heat shock protein beta-1������������������,� LDH�����, 

Triosephosphate isomerase�����, Vimentin�����

��������	
��
����	�������	��������3��
Fibronectin, aldolase A , Pyruvate kinase isozymes M1/M2 

�������	
��
�� !�����	�"�����������
6-phosphofructokinase type C, 6-phosphofructokinase, liver type, Alpha-crystallin B chain, 

α-enolase, Annexin A4 , Apolipoprotein A-I precursor , Calnexin, CNDP dipeptidase 2, 

Ezrin , Fibrinogen gamma chain, Four and a half LIM domains protein 1, Glucosidase 2 

subunit beta, GAPDH, Heterogeneous nuclear ribonucleoproteins A2/B1 , Lamin-A/C, 

Phosphoglycerate mutase 1, Plectin-1, PRA1 family protein 3, Prostaglandin E synthase 

3 , Reticulocalbin-1, Retinal dehydrogenase 1, Tripeptidyl-peptidase 1, lectin, mannose-

binding 2

�������	
��
�#$�	�������	�����������
HLA-A�����, HLA-B�����
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Table 6 

��ip8 ELISAB&(�W9aÞL��B�Ô 

 

 

 

 

������ Swiss-Prot 

accession no. 

����� (ng/mL) ���� 

(ng/mL) 

����� 

(%) 

� � (%)

α-enolase P06733 0.625-40 0.534 5 108 

Calnexin P27824 12.5-200 2.59 20 81.9 

CNDP dipeptidase 2 Q96KP4 6.25-800 4.83 2 94.1 

Galectin-1 P09382 1.95-125 0.0273 10 96.1 

Galectin-3 P17931 0.313-40 0.275 10 81.0 

Lectin mannose-binding 2 Q12907 23.4-3000 3.90 5 83.8 

MHC class I antigen A P18462 25-1600 20.0 20 81.2 

Triosephosphate isomerase Q14773 12.5-1600 0.617 5 89.7 
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Figure 9 

5�f�EQLMef��B²u7Òçæ�¢�8�B�� 

5�fEQLMefB galectin-1 (A)/galectin-3 (B)/α-enolase (C)/calnexin (D)/

lectin mannose-binding 2 (E)/CNDP dipeptidase 2 (F)/MHC class I antigen A (G)/

triosephosphate isomerase (H),®�γ-enolase (I)Bu7Ò8�40ê¡í789²

8��Bî];de�^2Á789dBdúE�ú;fîA��4�T9dB

Ò�Ü;Òg�4�T9e�BKº;dB�ú^F7X;dúastfîA�

�B 1.5 «c`B��+lP�h�^F7X;���a4�T9P �;

Mann-Whitney test 2�°7./��BQLMef�E5�f�EB²çæ�¢

�8�4��789galectin-1 (48.4 ng/mL)/galectin-3 (18.4 ng/mL),®�α-enolase 

(122 ng/mL)BÌ¡í1è�;hÜ2�ip89 
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Figure 10 

QLMef¦×��B8qBα-enolase/calnexin/galectin-1/galectin-3 ,®�

lectin mannose-binding 2B ROC23 

ROC �Ü;iB�ü�2�ip/ROC �Üc�B�u^AUCa;jB�ü�

+þûíD789 
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Figure 11 

u7Ò galectin-18�E galectin-38�BGÎ 

²¦B+,ÈP galectin-1 E galectin-3 B8�4 ¡í0ê¡í2Á789²

galectinBÌ¡í1è�;hÜ2�ip89Ì¡í1è�cdB�¹4kßBÜ

2�]89l;5�f4/m;QLMef4ÁT9 
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Figure 12 

pT¢øû�B galectin-1E galectin -3µÅLM�� 

5�f^controlaEQLMef^pT1,®� pT2, pT3aB galectin-18�/,®

� galectin-38�LÌ¡í1è�̂ galectin-1å48.4 ng/mL/galectin-3å18.4 ng/mLa

cd#]8gU4�ÞE78¶B�Þ�4/
øè2�789 
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Table 7 

QLMefB����+,ÈP ELISA9aE%ptB��23 

��^Before surgeryaE��^After surgerya+,ÈPQLMefBu7Ò8�

4Á+789²�B8��;Òg�EfîA��^IQRa2�789P �†;

Bonferroni-adjusted Wilcoxon signed-rank test2�°7./QLMef+,ÈP�

���BCD4¡�890.01c�B P�(P < 0.01);nc2Á789 

 

 

 

 

 

 

Protein Name 

Before 

surgery 

(n=15) 

After surgery 

1 week (n=14) 2 weeks (n=14) 4 weeks (n=13) 12 weeks (n=8) 

���; IQR ���; IQR 

P �†
 

(Before 

vs  

1 week) 

���; IQR

P �†
 

(Before 

vs  

2 weeks) 

���; IQR 

P �†
 

(Before 

vs  

4 weeks) 

���; IQR 

P �†
 

(Before 

vs  

12 

weeks) 

α-enolase (ng/mL) 
87.7; 

60.7-206 

77.6 ; 

57.8-245 
0.358 

134 ; 

64.7-315 
0.194 

68.2 ; 

53.7-87.6 
0.0034 

62.6 ; 

49.5-80.7 
0.0156 

Calnexin (ng/mL) 
70.9 ; 

51.2-104 

60.5 ; 

38.2-109 
0.104 

75.4 ; 

45.8-114 
0.851 

69.0 ; 

44.5-162 

0.685 
91.8 ; 

19.5-159 
0.945 

CNDP dipeptidase 

2 (μg/mL) 

2.88 ; 

1.82-3.48 

2.57 ; 

1.82-3.36 
0.0134 

2.83 ; 

2.30-3.40 
1.00 

2.85 ; 

1.15-3.34 
0.893 

2.40 ; 

1.49-3.27 
0.742 

Galectin-1 (ng/mL) 
48.5 ; 

39.1-64.6 

60.4 ; 

52.1-70.9 
0.194 

77.2 ; 

61.6-110 
0.0353 

67.1 ; 

54.1-92.2 
0.0942 

69.9 ; 

54.9-81.1 
0.250 

Galectin-3 (ng/mL) 
20.5 ; 

13.1-23.9 

18.6 ; 

13.2-22.4 
0.808 

20.3 ; 

15.1-27.7 

0.0295 
17.6 ; 

14.9-26.0 
0.893 

22.3 ; 

12.3-24.7 
0.547 

Lectin 

mannose-binding 2 

(μg/mL) 

1.34 ; 

0.860-2.71 

1.01 ; 

0.565-1.52 
0.0203 

1.15 ; 

0.744-1.70 
0.497 

1.27 ; 

0.848-1.71 
0.414 

1.00 ; 

0.672-2.11 
1.00 

MHC class I 

antigen A (ng/mL) 

170 ; 

114-534 

130 ; 

0.00-396 
0.151 

202 ; 

107-526 
0.695 

373 ; 

80.2-728 
0.520 

461 ; 

0.00-778 
1.00 

Triosephosphate 

isomerase (μg/mL) 

5.31 ; 

4.06-11.7 

5.11 ; 

3.32-10.9 
0.426 

6.66 ; 

5.09-12.7 
0.326 

4.20 ; 

3.09-6.24 
0.0266 

3.58 ; 

2.62-4.44 

0.0156 
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Figure 13 

QÖü���+,ÈPα-enolase8�Eγ-enolase8�BCD 

QÖü��E�� 4¢��/,®� 12¢��+,ÈPu7ÒBα-enolase8�

(A)Eγ-enolase8�(B)BCD4opÜ
øè2Á789�� 1/,®� 2¢��

BuÒ8�;�rX¹t±-.-88q/}}2;�ip.-W-9α-enolase

BÌ¡í1è�; 122 ng/mLE7/hÜ2�789 
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() 

(��B$�;QLMBi8WuÒÊËÌË4|±ÈP}E2lP9OP;h

i-ìæ0�ìåµstB�Ô2;lPL/������> �µÅ2���

LÞLlP 3\]BÐMWÊËÌËçæ�¢�4S|789 

QLMBµÅ¿ÀE7./uÒBzÉÊËÌË;oÏ�Ï7.-W-9ªBR

}BLM+Î7.;/}pm2+�êLM>ëLMW\2�-tpP CEA>�

��LM+!"�W PSA W\Lmn2é�ip.-P9oÏBmno~2é�

ip.-PzÉÊËÌËB��¿À;�+ 2 ã^�ÏTP9Z±;��¦µÊ

ËÌËE7.Bp�2/a�5xµÅº2'(ip/&ã�4£O8¸8f+

;/®^T�WqØ¦§4'(TP/E-]8/Z%û¢þËùæ
E7.�

-tpP9oÏ/��¦µÊËÌËE7.ÐÑWzÉÊËÌË;���LMB

PSA 8#Z±2lP9PSA ;R}!"�2l^/���LMB~�ByÐÑW

ÊËÌË2lP8q/LMLSg7.-PR}4!a7>T-!í4Z±9PSA

BÌ¡í1è�;�+ 4 ng/mL E 10 ng/mL B 2 \]�-tp.,^/4Ú10 

ng/mL B��;
Xå^ËæEô¹p.-P9PSA ;���LMcV+F��

�r�2FuÒ8�L�XWP}ELNtp.,^/4Ú10 ng/mLB
Xå^Ë

æ;���LME���r�L©Ï7.-P��EWP910 ng/mLcd2lp

¹���LMB�LÞL��+�-}E+WP9Ì¡í1è�4 4 ng/mL+78

~�/ÆÎ�W��E!"�;%p�p 71%/75%EW^/10 ng/mL2; 36Ú

50%B��E 93Ú96%B!"Þ4�7.-P(Bunting, 2002)9
Xå^Ëæ+Ó

<TP8q+mno~2®X�-tp.-P¿ÀE7./total PSAE free PSA

4�-8���LMû¢þËùæ
Ll^/Ñ��XLMefE�LMef4

C�7���LM��S|&Es�P�¯E7.¸X��ip.-P9uÒ2

B PSA;/�+α1ï;æðë�íþ0ñæ̂ ACTaE��78��Î PSÂ PSA

ïACTaEαï2 Ê¢ê
êúþæ^AMGaEB��Î PSA^PSAïAMGa,

®�t�Î PSA^free PSAaB 3çå0Î2�ÏTPEcdip.-P9PSAï

AMG;/PSAî�BÁ�L AMG+®^T�.uÆp.-P8q/àá��¿

À4�-P9a;r�L2lP978L]./uÒB total PSAE; PSAïACT

E free PSAB¶�EvO/free PSA/total PSAB8��L 25%c�B~�/��

�LM�ÞBefEzÅipP9 
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FjZ±;����ÊËÌËE7.Bp�2/LMBÖ×��B�E�2uÒ

ÊËÌË8�49a7/��+ÊËÌË�L_`78ef2;/%BÊËÌË

LLMB�âE7.ÐÑ2lPEvO/��BÊËÌË�BCw4�ùçþæ


TP}E+®^��>�S4-k�XS|TP}EL2rP9'Q+mno

~2�-tp.-PÊËÌË;�����ÊËÌËLK-9CEA;�êLM>

ëLMW\B(D}kBLM+é�ip.-P9CEABÌ¡í1è�4 2.5 

ng/mLE78~�B��;ûüË�v+"W^/�êLMB~�Dukes’ A; 28%/

Dukes’ B; 45%/Dukes’ C; 75%/%7. Dukes’ D; 84%E/��LM+Ó7

.;���+WP(Duffy, 2001)9m8/%BÌ¡í1è�+,ÈP!"�; 87%

2lP8q/��LM4S|TP8qBZ%û¢þËùæ
E7.BÐÑÞ;

�-97s7/�êLMÖ×���B�S+,ÈP��; 80%/���+,È

P��; 96%E��+�-¦×�4�7.-P8q/mno~2;�+���

B�S>��BuÒµÅÊËÌËE7.��ip.-P9 

³pB�&WS|;u7Òα-enolaseBQLM�����ÊËÌËE7.B�

��LÞ4�78}E2lP9�����ÊËÌË;��efBLM��>�

SBS|>/�BÕ³ÑÔ��B$�2	�ÒBefBLMBn£4�ùçþ

æ
TP8q+Í&2lP9LM+®P�We�;��>�S2lP8q/L

MÕ³�BïS;�&2lP9%pEj+/LMB��nw4�ùçË2rP

zÉÊËÌË4|±ÈP}EF�ý2lP9����B8q+é�ipPÊË

ÌË;LMB��>x
EØ�7.8�LCwTPî�2lP9α-enolase�Þ

BQLMefBçEM\2/��+%Bu7Ò8�LÌ¡í1è�c�+_]

.-89α-enolase8�LQÖü�+
£._`788q/%B8�LLMB�

S>��+�].dgTP}EL`9ipP9}p+Î7.;/³�B��2

�sqWÈp¹WtW-9CEA> CA15-3/CA125B®jWc�stmn2�-

tp.-PzÉÊËÌË;���+ÐZW8���4�7.,^/%j-]8

ÊËÌË;��>�SByWt�/D�³ÀBÑÔ4�ùçþæ
TP8q+

FéÆp.-P(Finek J et al., 2005)9%B}Est/u7ÒBα-enolase;i8+

ïSipPÕ³�^sunitinib/sorafenib/temsirolimusW\aBlzÉÑÔ4��

TP8qBÐÑW�âEWPsF7pW-9 

Enolase;KXB��\2Soip.,^/2-phospho-D-glycerate4

phosphoenolpyruvate&y�Czi�P2lkBmn2lP9XÛ]+,-.;/

3\]B;å÷ècËý^α-/β- /γ-enolaseaLl^/{üê¾åÊË/F7X
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;Ô�¾åÊË^αα/αβ/ββ/αγ/γγaE7.­L7.-P9%ptBSoD

;./!"�+MYip.-P9α-enolase;�R>�Ê�/1R/|}/%7

.QRW\B./+¸X�Ï7.-P9β-enolase;È./2/γ-enolase;Ê�

./2�+So7.-P9}pm2+/Ü~ïLM>�LM2α-enolaseL�S

o7.-P}EL�ip.-8(Tsai et al., 2010)(Hamaguchi et al., 2008)9hÏ+

� 4*.PE/ÛLM>©LM/�RLM+,-.LMØÙBÁ�+�Ï7

.-P}E>/íø=ËÊØÙ>�hØÙ©LM2;�¢÷÷Ëý+®].î

¨ipP}ELcdip.-P(Capello, Ferri-Borgogno, Cappello, & Novelli, 

2011)9}ptBcd;/@ÍBî¨ñûüýLQLM2�So7.-Pα-enolase

4ØÙV&��i�./�ÔE7.QLMefBu7α-enolase8�4NYi�

.-P}E4�87.-P9 

��t;/QLMefu±ÒBγ-enolase8�L5�fB8�®^F�X/Ö×

���+;%B8�L_`78}E4cd78(Takashi et al., 1988)9OPBUË

ç2;/QLMefBu7Òγ-enolase8�;5�fE��.FÐZW�-;y

tpWs]89}B��B��;r»2lPL/Z±B�LÞE7.;uÇì

æ0�B\]B�-/±m^OP;u749a7/��t;u±49a78}

EL&�E7.vOtpP9u7ìæ0�E��./u±ìæ0�;uhbs

t7×ipP`h�4KXfÐ7.,^(J. N. George, Thoi, McManus, & Reimann, 

1982)/%BÒ+;α-enolase>γ-enolaseFfmpP(Marangos, Campbell, Schmechel, 

Murphy, & Goodwin, 1980)978L]./α-enolase>γ-enolaseBuÒ8�49a

TP¶+;/uhb»ªB`h�BÏÐL`W-u74�-8¿L�m7-E

�OP9u±2;WXu7ìæ0�4é�78}EL/OPB'82α-enolase

8�+[Ll^/��tB'82;α-enolase8�+[L|tpWs]8�»#

EvOtpP9 

}B��BFjZ±B�&WS|; galectin-1E galectin-3BK¿4�-P}E

2�-!"Þ2QLM4µÅ2rP�LÞLlP 2lP9���LMB �

µÅ2mn�+�-tp.-P PSABµÅLM;/Ì¡í1è�4 10 μg/mLE

78~� 36-43%B��E 93-96%B!"Þ4�7.-P (Bunting, 2002)9

galectin-1E galectin-3B.y�Æ�;47%B��E98%B!"Þ4�78}Es

t/}Bu±B galectin BJ�; PSA ®^E@º/F7X;%p®^F�-�

Ô2l]89galectin ;β-0ø¢íñ +��ÞLlPl�C íåæ4Z±w

�ÞX¢ðæBèW<þËçæ�¢�2lP9}pm2+ 15 \]B galectin ;
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å÷ècËýL@aip.-P9%pt;/ØÙÁ�d>ØÙVÊíþ¡¢û

+lPlçæ�¢�EG¼6�TP}E+®]./ØÙSë>àá�
+1�

7.-P}ELNtp.-P9LMØÙ2;/NFκB L galectin-1 BSodg4

��7.-P}ELcdip.-P(Toscano et al., 2011)9��B��2;galectin

LØÙ`V2LM��>LMØÙB��/uÂi�/LM��4¡:7.-P

}EL�8ip.-P(Liu & Rabinovich, 2005)9Galectin-1> Galectin-3; RasB

?ÞD4_�i�P­L4Zk/LMØÙB"�WNa4_T9m8/Galectin-3

B�So;;·íËñû4�r�}7+XX7/lLMö+ÓTPÝÞ4ßX

TP9m8/LM��+FÎ�7.-PE�Æp/Galectin-1 > Galectin-3 ;Ø

ÙV&î¨ip./Integrin&��TP}E+®^ØÙ�Së>ØÙVÊíþ¡

¢ûEB��4ôõ7/LMØÙ4t�7ÂXTP9QLM+,ÈP0êüå

æð¡04�-8��2;/galectin-1 LT�Q./E��.LM./2�So

7.-P}ELcdip.-P(Dihazi et al., 2007)9Dancert;1æoìåíË

Ê>¢ê�ècúBQLMØÙ2ßX�So7.-P}E4��7.-P

(Dancer, Truong, Zhai, & Shen, 2010)9}B®jWcd>0 21B�ÔstvOP

E/u7Ò+,ÈP�8�B galectin-1 E galectin-3 ;/%ptçæ�¢�4K

XSo7.-PQLMØÙst7×ip88q�r�}ip8�LÞL�-9 

LMefu7+,-. galectin-1> galectin-3L�8�2lP»$;ªBLM.

/2FcdLlP9Ü~ïLM>Gn�LM2; galectin-1E galectin-3BK¿

LuÒ2�8�2lPEcdip.,^(Saussez, Lorfevre, et al., 2008b)(Saussez, 

Glinoer, et al., 2008)/ÛLM/ëLM/©LM/�)LM2; galectin-3L�8�

2lP}ELcdip.-P(Iurisci et al., 2000b)9m8/�êLM+Î7.Fu

Ò galectinBmn�WÊËÌËÐÑÞF)£tp.-P(Watanabe et al., 2011)9K

XB��+,-./ÍPWçå0BLMefBuÒ2 galectin-1> galectin-3L

�8�2lPEcdip.-P}Est/galectin-1E galectin-3BuÒ8�dg

;R}!"ÞL�-97s7ä+/}pt;¸��BLM+��2rPÊËÌ

ËE7.��2rP�LÞ4�7.-P9Zä�+/5xµÅW\2zÉÊË

ÌËL"��4�78b;/¤-.Jy¦§4¾µTP}E+WP9R}!"

ÞB�-zÉÊËÌË2l].F/uÇ¦§2"�L|±s]8lEBJy¦

§+,ÈP�ðµÅ2T�+LMBSgïA4!aTP}EL2rP978L

]./̧ ¹WLMBzÉÊËÌËFøî+����;l^/galectin-1E galectin-3
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;QLM4fW¸¹WLM+ÓTPzÉÊËÌËE7.B���LÞ4�87

.-P9 

(:B��+,-./u7Òα-enolase;QLMefB�������+��2

r/galectin-1E galectin-3;�- Specificity2QLMB �µÅÊËÌËE7.

��2rP�LÞ4�789}ptBçæ�¢�LzÉÊËÌËE7.mno

~2
��L2lPs\js4¦zTP8q+;/it+KXBgU
4�-

8��LÍ&2lP97s7WLt³pBû�Ë�ìåµB��;/T�Wm

n�zÉÊËÌË4Í&E7.-PQLM+,-. �µÅ>�������

BÊËÌËE7.
��LÞBlPçæ�¢�4�78�ÔE7.�C��L

lP9 
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� 2�* ������������@ABCD�EF 

 

�� 

0 310 1:2�ip8®j+QLMef�E5�f�EB��>QÖü�B

��+,ÈPuÒ8�CDB��;ÊËÌË� çæ�¢�BuÒµÅÊËÌ

ËE7.BÐÑÞ4��TP8q+�&W¿À2lP9Z¿/uÇÒ+;²R

}stî¨o�×ip8çæ�¢�>|�/lW\L©Ï7.,^/�íu7

;��îBìæ0�ÂOBÍPWV�&�stBÏÐ4¾È.-P978L]

./%B®jWÏÐ4�ü78���2QLMØÙstuÒ&î¨ipP}E

4�S�+�zTPÍ&LlP9�ístLMØÙET�ØÙ4û^×7. 

i¥¦7/%B¥¦d±4¡�P}E;hÂ+;×ªW-8q/T2+��i

p.-PØÙ§4�-.ÊËÌË� çæ�¢�Bî¨D4¡�P}E+789 

0 310 1:+,-.QLMef2�8�4�78 galectin-1E galectin-3LÌ

TP galectinèW<þË+;Ò 130;<=>stWPl¦�� íåæ^CRDa

4�±Z±çå0E 2±B CRDst�Pçå0L�ÏTP9Galectin-3; CRD

4�±Z±çå02lPL/%BÒ2�Zl¦E;��7W-�B íåæL

sL]8�Ý4Z±9CRD 4�±Z±çå0;¾åÊË��+®].î±Bl

¦E��2rP92±Bl¦�� íåæ4Z± galectin;ØÙV+î¨ip./

ØÙÁ�+lPl¦4�C7/ØÙ@�4��TPp�4Z±9Galectin;hÙ

BEõ��B4ãP/-ÆÂP���Wî¨�q4ãP8qBñ
ò�²³;

�Ï7W-97s7/-X±sB gelactin;ØÙstî¨ip.ØÙV2|±s

].-P9UO¹/ØÙ`B galectin-3;ØÙs&��7/ØÙsst�7×i

pP}ELcdip.-P9(Hughes, 1999)9m8/galectin-3L�¢÷÷Ëý+

�Ï7.-P}E4z»7.-PcdFlP(Théry et al., 2001)9Galectin-3BØ

ÙV&Bî¨+; calpain 4LÍ&2lPE-jcdFip.-P(Menon, Kang, 

& Beningo, 2011)97s7/galectin-3LØÙV&î¨ipP»�W�q;Æs]

.-W-9 

0 310 1:2/galectin-1> galectin-3;QLMefBuÇ2�8�2�Ï7

.-P}EL�ip/%pt;ØÙV&î¨ipP}EFNtp.;-8L/

}pm2BN|B®j+/ñ
ò�²³B�- galectinL\B®jW­�2ØÙ

V&î¨ipPBs;Þ2»2lP9GalectinB®j+ñ
ò�²³4Z8W-
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çæ�¢�2l].F/ÞNBî¨�q2ØÙV&î¨ipPçæ�¢�L�

ÏTP�LÞ;�-9%}2OP;/0 3 10 1 :+,-./5�f®^FQ

LMefBu72�8�#]8çæ�¢�LQLMØÙstî¨ipPs\j

s4¦zTP}E+789 
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ØÙ¥¦ 

²ØÙ§B¥¦+�-8¥�;%Bã^2lP9�í©»ªT� 2«BÜ¬­

ØÙWI-38+; E-MEM¥�4/�í®¯QØÙ»ªØÙ§ 293+;MEM-α¥

�4/�íQRLM»ªØÙ§VMRC-RCWE�íQRLM»ªØÙ§OS-RC-2

+; RPMI1640¥�4/�íQRLM»ªØÙ§ TUHR4TKBE�íQRLM»

ªØÙ§ RCC10RGB+; D-MEM/Ham’s F-12¥�4�-89%p�pB¥�+

; 10% FBS (GIBCO) /100 units/ml§ùñþæ GÌþ�ý (»Õ«�)/0.1 mg/ml

�>ûíX0íÊåñæ (»Õ«�) 4ôY7/37Ð/CO28� 5%+èa78

CO2åæëÝ�ËçË`2¥¦789¥¦}+;10 cm¥¦� (TPP) 4�-89 

 

�éûçæúê¡í�ìæ0�¡� 

ØÙ4¥¦78 10 cm¥¦� (TPP) 1�+Ó7/4Ð2&>78 PBS(137 mM 

NaCl, 2.7 mM KCl, 10 mM Na2HPO4, 1.76 mM KH2PO4)2 3p×Ø7/5 μlB0ê

ü;ËóôõöÌ¢ü�(nacalai tesque  Lot No.L19810)E 500 µl B Lysis buffer 

(20 mM Tris-HCl(pH7.5), 150 mM NaCl, 1 mM Na2-EDTA, 1 mM EGTA, 1% Triton 

X-100)4ôY7/�d+ 15î�F789��û¢XË�Ë2Ìq. 1.5 mlh�

¡§æ �èðÝËú+�7�O/ §¡üVæ
78�/üËú�í¡0Ê

å¢ê&'ÕÖ­ 3500 (KUBOTA)4�-. 4Ð/10,000 rpm2 15î�ÕÖ789

d±4p­78�/BCA Protein Assay Kit-Reducing Agent Compatible (Thermo)4

�-.çæ�¢aD4�-/çæ�¢�8�L 1.0 mg/mlEWP®j+#$789

}Bìæ0�E 3Vsample buffer (187.5 mM Tris-HCl (pH6.8), 15% Glycerol, 3% 

SDS, 15% 2-mercaptoethanole , 5%¢þûç�{å1X¡í) 4 2:1 2©�7/

100Ð2 10î���7.�éûçæúê¡í+�-89 

 

SDS-PAGE 

.y�.84�b+/10-15%î�4�4 6 ml*7¾y/%Bd+�4 850 �l

��7/Ü�2 30î�F7.î�4�4Pq89�4û^ür/4.5%8
4�

44�bBýp¾yB 1Ú2 mm�m2��7/oËý4[7¾y/Ü�2 15î

�F7.8
4�4Pq89ìæ0�4;0øå7/�¬�wEF(ATTO) 4�
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-./Running Buffer (25 mM Tris/195 mM
þñæ/0.1% (w/v) SDS)Ò2/4

�Z�l8^ 20 mAa�*2 1¶����¬�w4�]89 

 

�éûçæúê¡í 

PVDF ŝ Milliporea4íç=Ë�+ 10���78�/Transfer Buffer (0.1 M Tris/

0.192 M
þñæ/5%íç=Ë�) +�7. �TP}E+®^Æ�D789�

< øå�úê¡üVæ
EF (ATTO) B�ï��4 Transfer Buffer 2�t7

8�/%Bd+ Transfer Buffer+�78 17Chr�� (Whatman)4 3��..F

r/it+%Bd+Æ�D78 PVDF s4F-89SDS-PAGE �B4�B8


4�ïî4ý^�E78�/PVDF sBd+î�4�By4�../%Bd+

Transfer Buffer2�t78 17Chr��4 3��./dï��b4sõ�P}E+

®^Pa7892.4 mA/cm2a�*2 65î��[789 

çæ�¢�L�[ip8 PVDFs4 TBSM-0.05% Tween 20(20 mM Tris-HCl, pH 

7.6, 0.9% NaCl, 0.05% Tween 20, 5% skim milk)BÒ2Ü�/30î� �i�P}

E+®^s4úê¡ëæ
789úê¡ëæ
�/PVDFs4 50 ml TBS-0.05% 

Tween 20(20 mM Tris-HCl, pH 7.6, 0.9% NaCl, 0.05% Tween 20)25î� �i�P

}E+®^×Ø789galectin-1 lB (Galectin-1,R&D SYSTEMS) 4 0.1 µg/ml

+#$78~Ç 2 ml/m8; galectin-3lB (Galectin-3, R&D SYSTEMS) 4 0.1 

µg/ml +#$78~Ç 2 ml/m8; calnexin lB (Calnexin,Genscript) 4 0.25 

µg/ml+#$78~Ç 2 ml/m8;α-enolaselB (ENO 1,Abnova) 4 0.1 µg/ml

+#$78~Ç 2 ml/m8; lectin,mannose-binding 2 lB (LMAN2,AVIVA 

SYSTEMS BIOLOGY) 4 0.25 µg/ml+#$78~Ç 2 ml/m8; Triosephosphate 

isomerase 1lB (TPI 1,Abnova) 4 0.5 µg/ml+#$78~Ç 2 ml+ PVDFs4

�7. 4Ð2Z"�F789#$Ç; TBSM-0.05% Tween 204�-89�:/

TBS-0.05% Tween 20+�7. 1î�/it+ 5î�2 3p×Ø789Galectin-1

lBE Galectin-3 lB+ÓTPu%lBE7. HRP âCl�ýåý=
êúþ

ælB (Dako)4 0.5 µ/ml +#$78~Ç4/α-enolase lBE triosephosphate 

isomerase 1 lB+; HRP âClÊ�ûåý=
êúþælB (Dako) 4 1.0 

µg/ml+#$78~Ç4/lectin,mannose-binding 2lBE calnexinlB+; HRP

âCl�ìýåý=
êúþælB (Dako) 4 0.34 µg/ml+#$78~Ç4/%

p�p 2 mLé�7./Ü�2 1¶� 30î�
i�89#$Ç; TBSM-0.05% 

Tween 204�-89¤-./PVDFs4 TBS-T+�7. 1î�/it+ 5î�
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2 3p×Ø7/it+ TBS (20 mM Tris-HCl, pH 7.6, 0.9% NaCl) 4�-. 5î�

2 2p×Ø789 

ECL Plus Western Blotting Detection System (GE{�û�;) m8; ECL Prime 

Western Blotting Detection System (GE {�û�;) 4�-.lBL��78

PDVFsdBçæ�¢�{æ 4S+i�89ÛÜ2 Hyperfilm MP (GE{�û

�;) +�+/oðÇ HI-RENDOL (è�èV�ý) EaëÇ HI-RENFIX (è�è

V�ý)2oð<�7.{æ 4¦×789²{æ Bß�; Image J +®^


�D789 

 

¥¦d± Galectin-19a�ìæ0�¡� 

²ØÙ4�\�/48 ¶�¥¦789%B�/¥¦d±4û^ür/¥¦ dish

4 PBS2×Ø7.st 10 mlB¥�4¹p.it+¥¦4¤È8924¶��/

¥¦d±4�¡§æ �èðÝËú+p­7/10,000 g2ÕÖ78Bk/d±4

p­7/ELISA �Bìæ0�E789¥¦d±p­¶BØÙ
;/�
�4�

-.+�ÕÖ×2�
789 

 

¥¦d± Galectin-1B ELISA 

p­78¥¦d±4 TBST2 20%+#$789}Bìæ0�40 310 1:+

5(B¿À2 ELISA 4�]89Galectin-1 ELISA 2�-8NOlBB8�; 1 

μg/mL/AP âClBB8�; 0.2 μg/mL 2é�789Sß&�BS+�9a;

�U� 680 Êå¢ê0XËíþË¾Ë;¢�ìþË^BioRada4�-.9ai

p89¦×´µB�´; 3±Búøæ¢BÆÎ�+2VSD�Eèa789 
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<ïîï�	 ¥¦ØÙ+,ÈP²çæ�¢�BSoD�� 

�í©»ªT� 2 «BÜ¬­ØÙ WI-38/�í®¯QØÙ»ªØÙ§ 293/�

íQRLM»ªØÙ§ VMRC-RCW/OS-RC-2/TUHR4TKB/RCC10RGB B²

ØÙ~2Çst�éûçæúê¡í2 6 \]Bçæ�¢�B{æ 4¦×7/

²{æ Bß�4
�D7./
øè2Á�78^Figure 14a9�LMØÙ2l

P 2\]BØÙ§WI-38E 2934��TPE/galectin-1E galectin-32;WI-38

B¿LSoD;�X/α-enolaseE triosephosphate isomerase2; 293B¿LSo

D;�s]89R}�2/±m^³pB~�;QRE©2}ptBçæ�¢�

BSoDL"W].-P}E4�7.-P9 

Z¿/³p; 4\]BQLMØÙ§4237.,^/çEM\Bçæ�¢�+

,-. 4\]BQLMØÙBÒ2;�rW[;ytpWs]8L/VMRC-RCW

B galectin-3SoD#Èª 3\]BQLMØÙ§E��.�rXSoDL��7

.-89@£QLMØÙ»ª2;lPL/¢êËæ+®].SoD+¹t±r

LlP}E4�7.-P9 

QR»ªB�LMØÙ2lP 293 ØÙE 4 \]BQLMØÙ§4��TPE/

4\]BQLMØÙ§°.+,-. galectin-1L�So7.-89Galectin-32;

3 \]BQLMØÙ§+,-.SoDL�s]89Calnexin E triosephosphate 

isomerase; 2\]BQLMØÙ§+,-./α-enolase+±-.; 1\]BQL

MØÙ§+,-./293ØÙ®^FSoDL�s]89 

 

 

<ïîïî	 Galecitin-1BØÙVî¨D�� 

@£Q./»ªB 293 E��.QLMØÙ2dg7.-8 galectin-1 E

galectin-3 ;LMB��>¬Z+�].SodgTPB2;W-sEvOtpP9

%7./}ptBçæ�¢�LQLMuÒÊËÌËE7.��2rP�LÞF

�8ip88q/ØÙB¥¦d±+î¨ip.-P galectin-1 D49a78

^Figure 15a9293 stB galectin-1 î¨D; ELISAB¦×´µc�2l]8B

L/4\]BQLMØÙB°.BØÙ§;9a��c`+WPm2î¨DLNY

7.-89TWÆk/QØÙBLMD+®^ galectin-1BØÙ`SoDBNYE
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j+ØÙVî¨DFNY7.-P}EL�ip897s7 galectin-3+Î7.;/

³p9aip8°.BØÙ§+,-. ELISA¦×´µc�2l^¦z2rWs

]89 
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Figure 14 

�éûçæúê¡í+®P²ØÙ§Bçæ�¢�SoD23 

�í©»ªT� 2«BÜ¬­ØÙWI-38E�í®¯QØÙ»ªØÙ§ 293/,

®�4¢êËæB�íQRLM»ªØÙ§VMRC-RCW/OS-RC-2/TUHR4TKB/

RCC10RGB +Ó7./6 \]Bçæ�¢�B�éûçæúê¡í4�]89²

{æ Bß�; Image J+®^
�D789 
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Figure 15 

²ØÙ§B¥¦d±&î¨ip8 galectin-1DB�� 

²ØÙ4 24 ¶�¥¦78ErB¥¦d±B galectin-1 8�4ìæ å¡ð

ELISA29a789%B8�Ep­¶BØÙ
st 10
5
 cellsl8^B galectin-1

D4°×789ND=¦×´µc� 
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() 

 

"WP./�2çæ�¢�BSoDL�j}E;Zä�+Ntp.-P9².

/2��îB4¬ZTP8qBp�L"WP}Estçæ�¢�BSoD+F

[LlP;é»2lP9%B 2/�LMØÙE7.�-8 2 \]BØÙ§/

�í©»ªBWI-38E�í®¯QØÙ»ªB 293B��2/galectin-1/galectin-3

>α-enolase/triosephosphate isomerase2��ip8®jWSoDB�-LlP}

EF*�2lP9@£Q./»ªB 293 E��.QLMØÙ2dg7.-8

galectin-1E galectin-3;LM��>¬Z+�].SodgTPB2;W-sEv

Otp/0 2 1B./X��2B23�ÔEZ	7.-P9%7./}ptB

çæ�¢�LQLMÊËÌËE7.��2rP�LÞF�87.-P9Z¿/

α-enolase/calnexin/triosephosphate isomerase+Î7.; 293EB��2SoD

B�-QLMØÙ§;-X±sl]8FBB�rW[;|tpWs]89 

³pB��+®^ galectin-1E galectin-3;QLM2�SoTP}EL�8ip

8L/T�ØÙstLMØÙ&B���z+\B®j+Îe7.-PBs4¡

�P8q+;itWP��LÍ&2lP9!+/}ptBçæ�¢�LQLM

B��>Na/¬Z/��/��+\B®j+ÎÆ].-Ps4¡�PÍ&L

lP9%B7+;/galectin-1> galectin-3B�sSo>=¡¢¾�æ4�-/L

MB��/Na/¬Zº&BÏÐ4237WÈp¹WtW-9m8/VMRC-RCW

ØÙ; galectin-1BySodg7.,^/galectin-3BSoD;NY7.-Ws]

89}p; galectin-3B­L4¡�Pd2�&WØÙ+WPsF7pW-9Z¿/

galectin;0ø¢íËû4��TPw�X¢ðæE-j}Est%BÊL±Èt

p89galectin-1> galectin-3L\B®jWî�B0ø¢íËû+��7./QL

MØÙB��>¬Z+ÎeTPBs/î��G¼6�F ¡¢-E}�2lP9

7s7/OPB$�ETPQLMuÒÊËÌËBçË4¡íE7.;ØÙV&

î¨ip.-P»'4�zTP}EL�&EWP9³pB'82��2r8ç

æ�¢�; galectin-1By2;lPL/galectin-14�So7.-PQLMØÙ§

LØÙd±&F galectin-14KD+î¨7.-8}Est/QLMB�Ï4�T

uÒzÉÊËÌËE7.BÍ&,-4Ð7.-P}EL�O/0 3 10 1 :B

uÒ galectin-1B�Ô4£NÈ.-P9m8/�í©»ªBWI-382F galectin-1

L�8�2î¨ip.-8}Est/©2;T�WØÙst2FKDB
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galectin-1 4uÒ&î¨7.-P�LÞLlP}EFv"7WÈp¹WtW-9

±m^/0 310 1:25�fBu7Ò2F�ÏL��ip8 galectin-1B¤�

¥BZ±E7.©LlPE`9ipP9 

�í®¯QØÙ»ªB 293ØÙ;2lkmnBSoLdg7.-P}ELcd

ip.-P(Sawa, Khan, Hester, & Snyder, 1997)9}p;reDB8q+;U=�

å�û 5 Î4�-.���z78}EL��2lPEvOtpP9}BÏÐL

lP8q/293 ØÙB2lk2;Xα-enolase E triosephosphate isomerase BSo

D+ÎTPv�;¦�+�]8¿L®-9³pB�Ô2;/}pt 2 ±B2l

kmn+,-. 293 ØÙBSoD;�X/QLMØÙ§EB��2;So[L

|tpWs]8B;/���z+®PÏÐFvOtpP978L]./}pt

2lkmnLQLMEÎeÞL�-E�)NÈP}E;�-rpW-9QLM

ØÙ+,-./HIFE-j�[��L�>nn£BLMØÙ22lkBSo4�

�7.-PE-jcdLKX(Kondoh, 2008)/0êü1Ëý232FKXBQL

MgU+,-.2lkmnBSoD;QLM./2�X��2lP}E4z»

7.-P978L]./in vitro22lkmnEQLMEBÎ�4¡§TP8q

+;/2lkmnBSo+CD4�Otp�+§Dip8T�QØÙ4�-.

23TP}ELÍ&EWP9 
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� 4/* GHI� 

 

�������	 

uÒ galectin-1E galectin-38�Bdg;�êLM/Ü~ïLM/Gn�LMW

\/ªB./BLM2FcdLlP8q/ galectin-1 E galectin-3 ;QLM+!

"�WÊËÌËE7.;��2rW-9ä+/ galectin-1 E galectin-3 ;¸¹W

LM+ÓTPzÉÊËÌËE7.��2rP�LÞLlP9(��+®^

galectin-1E galectin-3B.y�Æ�+®PµÅ; controlE��. pT1B�Þ�

L�-}EL»tsEW]89m8/(��+®^ pT1st galectin-1 mRNAB

SoLdg7.-P}EL��ip8}Est/LMB �B¯°st

galectin-1Bçæ�¢�SoLdg7.-PEvOtpP978L]./galectin-1

E galectin-3; �µÅ�ÊËÌËE7.��2rP�LÞLlP9uÇ¦§B

íþ¡íE7.;KXBbL¾µ2rP}E2lP9Z¿/galectin-1E galectin-3

;./!"ÞL�-E-jUíþ¡íFlPL/%p4uÇµÅ�BJy¦§

B�ðµÅ4§�TP}E2LMBSg7.-PR}4!a2rP9�gnB

 �B¯°BQLM4S|TP}EL���¼d+�&2l^/(��+./1

%û¢þËùæ
E7./%B �BQLM4fq8¸¹WLMµÅBÊËÌ

ËE7.B�LÞL galectin-1E galectin-3+lPE-j}EL�8ip89 

α-enolaseBzÉÊËÌËB�LÞ+±-.6�P90 21B0êü1Ëý23

+®^/QLM./+,ÈP2lkmnBNYE/TCA +ÎÆPmnB_`L

�ip8}Est/QLM./2; HIF B�stuL�r�}ip.-PEv

OtpP9%7.0 3 1+./2lkmnBZ±2lPα-enolase L5�f®^

FQLMef+,-.�8�+�ÏTP}EL�ip89Yeo EJ t;/HIF L

α-enolaseBSo4��TP}E4�7.-P(Yeo et al., 2003)9HIFL�s+t

uipP��E7./�>nn£E VHL G��B"�Buã^LvOtpP9

�>nn£L��2lPE¨aTPE/LMØÙB"�Na+®^>nL�r


sW-n£2l^/K�uELMØÙB�2î�B>^û^F2rW-n£

B;�2lP9%B8q/�>nn£BLMØÙBçæ�¢�LK�u&��

TP}E;vO+X-9Z¿/VHLG��B"�+®P HIFB�stu;uÇ

st>nL�r
Xn£2F�£Po$2lP9±m^/LMØÙB�Soç

æ�¢�LK�u&��TP�LÞ;øî+lP9%B8q/α-enolase BuÒ
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8�dg;QLM!ÐBVHLG��B"C+®].��ip82lkmnSo

B��L��2lP�LÞL�-9%p4�8TP®j+/ªB./BLM2

;./X��2SodgL�ip.FuÒα-enolase 8�dg+ÎTPcd;°

XW-9ªB./BLM+,-.cdip8./X��2Bα-enolase Sodg

;�>nn£st�r�}ip8¤Ë�ú�¢ÑÔB�Ô2l�j9³�B�

�+.uÒα-enolase SodgBíÌùµý42»TP8q+;/QLMØÙB

VHLG��BC"/QLM./+,ÈP HIFBàáHß>�éûçæúê¡í

W\+®P HIF tuD/QLM./+,ÈPα-enolase D/QLMefBuÒ

α-enolase 8�4îPBQLMef2¡�/}ptC
BGÎ423TP}EL

Í&+W].XP9 

V����B;èçË�;FefB���4�qP8q+;�&2l^/��

�B�S/	�ÒB�Ñ��4�ùçþæ
TP�����BÊËÌËFÍ&

Eip.-P9ªBLM2mn�+�-tp.-PuÒzÉÊËÌËBçEM

\;}B$�2ÐÑ+é�ip.,^/UO¹ CEA > CA19-9 B!í;V��

���2�s]8ÊËÌË�L��2_`7.-Pef;/Í�E�].--

ç\/%Bef+,-.�S¶+;ÊËÌË�L�dgTP9m8/	�+®

PLM./BN_+�].ÊËÌË�LN_TP!í4Z±9α-enolase ;QL

MBÖ×+�-/%B8�L��7.-89%B8q/QLM+ÓTP���

��ÊËÌËE7.��2rP�LÞLlP9%p4¦zTP8q+;³�/

QLMefB��B��4 5_> 10_+Æ8^`].�S/m8;	���B

8�CD4/�ðµÅ(CT > MRI)+®PLM./BN_��Ej+¡�.-X

Í&LlP9 

(��+./-X±sBçæ�¢�LuÒµÅÊËÌËE7.B�LÞLlP

}E4�78L/zÉÊËÌËE7.B'�D+¼È8�® FlP9%BZ

±$L/uÒçæ�¢�8�49a78gUBìæ0�ìåµLhi-}E2

lP9in vitroB'8kB®jW¢êËæDip8ØÙ>MYip8@Z���

2©.tp8Ê�û4�-8��23E;"W^/�í»ªBmnìæ0�;

gUv+ªk>©].r8��;"WP8qîB�B[L�r-9%B8q/


KXBgU
LÍ&2l^/Zä�+;5�fELMef%p�p 100 gU

�±2��TP}EL�«2lP9u±$;/QLM+ÓTP!"Þ4¦z7

.-W-}E2lP9³pS|78ÊËÌËçæ�¢�4mn�+zÉÊËÌ

ËE7.��78~�+/%BÊËÌË�Þ�
L×8efB%BJy¦§B
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¬$4zÅTP8q+/ÊËÌËB!"Þ4¡§TPÍ&LlP9galectin-1 E

galectin-3 ;/QLM!"�2;W-}ELîs].-P8q/KXBLM+Ó

TP¸¹WzÉÊËÌËE7.B��4vOP�r2l�j97s7/α-enolase

+Î7.;o¶ 2QLM+ÓTP!"Þ42a2rW-9QLMcV+FN

YTPLML�ÏTPBs\js4¡�P8q+/ªBR}BLM+ÓTP²

çæ�¢�BÎeÞBÐ�F��TPÍ&LlP9%7./FjZ±23Ó$

ETP�r
�Ë0Ll^/%p;QR2SgTP/LMcVB�«^Q�/

Qr°/Q�DgW\a4Z]8gU2lP9LM+!"�WBs/%pEF

ªBQ�e2FÊËÌË�BCwLlPs/%BÎeF¡�PÍ&LlP9 

}ptgU
>�e�BÎeÞ+YO./@ZgU+,-.LM��>�SL

Sg78ErBÊËÌË�BCw4¡�.-X}EF�&2lP9�678®

j+/oÏé�ip.-PçEM\BzÉÊËÌË;/a�5xµÅW\2K

XB¾µfstLM+	].-Pb4|±ÈP8qB �µÅ®^F/LM+

	]8bBÒ2zÉÊËÌË�B�s]8efB���B����+,ÈP�

S>LM��BSg/,®�	�ÒBLMB�2>�­B�ùçþæ
E7.

B¿LÐ�Þ;�-9(��+./α-enolase L�����ÊËÌËE7.B�

LÞLlP}E4S|78L/%p4¦zTP8q+;/@ZBQLMef+

,-./QÖü��E��BÊËÌË�B_`/%7.a��+6u47.�

S>LM��L|±s]8Er/F7X;|±sP`7�+,-.ÊËÌË�

BNY4��7WÈp¹WtW-9}B23B8q+;/�¶�+QLMef

4`®7.-X8q+·-¶�^5Ú20_a4&TP9m8/23Ó$BgU;

:øæüV;E7.JM7.-P8q/îbB¯�+®^6u2rWXWP}

E>/°X�B�e+	P�LÞF�-+lP8q/%Bþû¢4v"7.K

XBgU
LÍ&+W].XP978L]./��«�>¢þù¡¢W\BJ

MWX7.;/ �µÅ>�����BÊËÌËB23;2rW-2l�j9 

(��B in vitroB'8+,-./galectin-1LQLMØÙ2�So7.,^/

%pEj+ØÙV&Bî¨DFdg7.-8}E4�7897s7WLtªB

çæ�¢�+Î7.;ØÙV&Bî¨DB23+m2;°tWs]89it+/

oæíêË�E7.�-8QR»ªB�LMØÙ; 1 ¢êËæBy2l]88

q/QLMEBSoDB��232;yBZ¡2BÐZW�)4#T}E;2

rW-91¢êËæ2;/%B¢êËæ!"�WSoD7s237.-W-}E

+W^/QØÙB�E7.BÆÎ�WSoD4�7.-PÆÈ2;W-9(�
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�22378 293 ØÙLreDB8q+;U=�å�û 5 Î4�-.���z

78}E+®^2lkmnBSoLdg7.-P»'LlP®j+/1¢êËæ

2;y+QLMØÙ2SoLCD7.-Ps\js;¦z2rW-978L]

./QLMØÙ§2 4 ¢êËæ�-8®j+QR»ªB�LMØÙ2FK¢ê

Ëæ4�-823LÍ&EWP9 

oÏ/QLM+ÓTPuÒzÉÊËÌË;�Ï7W-9%B8q/ÁÂ�Wa

�5xµÅ2QLMBµÅ4TP}E;2r�/b� ¡¢W\2'(ipP

CT>MRIW\B�ðµÅW\2µÅL�LEWP97s7/b� ¡¢;µ�

¶�/¸±+®P²B&B?¸/%7.�³W²³´W\B�»+®^¼½+

¾µ2rP¿À2;W-9Z¿/¾µf+E].uÇ¦§;6uTP#È2®

X/²³´F?�2l^/´µW\2�Æp.-Pa�5xµÅ2F¾µ2r

P8q/�¼�2¸XJè+¦§4¾È.Ftj}EL�L2lP9KXBL

M; �ûüË�/±m^zÉLhi-jk+S|7./��BÕ³4(�¹

���;�,+¼dTP978L]./ �µÅB8qBzÉÊËÌËBS|

;LM+®Pe¶�4_`i�Pd2��+�&2l^/zÉÊËÌËL�Ï

7W-QLM2%p4|±ÈP}E;�rWZWLlP9Z¿/QLMef+

ÓTP�����BzÉÊËÌËF�C�&Wp�4@].-P9QÖü��

Bþû¢;�S>��2lP9CT+®^����;2rPL/¸±BÏÐLl

P8qä��+�pF¾µTP}E;2rW-9m8/¾µp
4N>T}E

;²³´BN³+FsLP9�¼�2¾µ2rP¦§¿ÀLlP}E;�S>

��4-k�X|±ÈP8q+ÑÔ�2l^/%BZ±LuÇ¦§+,ÈPz

ÉÊËÌË2lP9m8/��+®^Ö×2rW-zÉ+Ó7.<¿TPlL

MöB�ÑB�âE7.FzÉÊËÌË;é�ipP9	�Ò+,ÈPzÉB


h>r�;�Ñ4�7.,^/%B�ùçþæ
4zÉÊËÌËL@j}E

L2rP9��
�BS�+®^i8Wî�â��LïSip.-PL/}p

tB�Ñ��+Fp�±}EL2rP9(��+,-./ �µÅ�ÊËÌË

>�����ÊËÌËB�LÞ4�78L/4ª�+zÉÊËÌËE7.øî

WÐÑÞ4�T}EL2rp¹/QLMÕ³&B�rWåæEWP2l�j9

Z¿/(��2;zÉÊËÌË4uÇ¦§&
�TP}E4$�+7.�q.

r8L/QØÙstØÙV&��78çæ�¢�;vÒ&7×7>T-}Es

t/(��2zÉÊËÌËE7.B�LÞL�ip8çæ�¢�;v¦§&F


�2rPsF7pW-9galectin-3>α-enolase;v+×.XP}ELcdip
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.-P(Balasubramanian et al., 2009; Cho et al., 2012)9%B8q/vÒÊËÌËE

7.
�2rP�LÞLlP97s7/¦§Q�4v+TP~�;uÇE;"

W^/vD+
£.çæ�¢�8�LÁ¨+CDTP8q/¢X;ðùæ8�

EB�4E].23TPÍ&LlP9m8/çæ�¢�8�L�-8q ELISA

B�+çæ�¢�48
TP�<�FÍ&EWPsF7pW-9¦§Q�4v

+TP}E+®^i8W�®LS�TPL/³�B�ïE7.vÒzÉÊËÌ

Ë&
�2rP�LÞ;lP9 

 

 

 



90 

 


� 

 

uÇ¦§+,-.zÉÊËÌËEW^jPçæ�¢�;/LM&B��Cz+

,-.SoDLdgTPçæ�¢�2l^/s±/%pLØÙV&î¨ip.

uÒ&7×TP!í4Z±9(��+,-././X��20êü1Ëý23

4�-KXBQLM�Soçæ�¢�4û¢þËùæ
7.r89¥¦ØÙ§

+,-./galectin-1L�So7.-PQLMØÙ§st galectin-1LKD+ØÙ

d±&��7.-P}E4��789%7.QLMefE5�fBu7Òçæ

�¢�8�B23+,-.QLMef2�8�+�Ï7.-Pçæ�¢�4|

±È/%ptBQLMµÅLM423789%B�Ô/QLM4fW¸¹WL

MB �µÅ+; galectin-1 > galectin-3 L/QLMB���B����+;

α-enolase LÐ�WuÒÊËÌËEWP�LÞ4S|TP}EL2r89(��

;hi-ìæ0�ìåµstxtp8�Ô2;lPL/QLMB��S|>�

ùçþæ
+¼È8i8WuÒzÉÊËÌËïSB0Z�EWP}E4�7.

-P9 
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JK 

,q+/������B�ï/����/����+,ÈP��?w2·��

4¸^m78�������
�ï
�������¹/ !"#÷�+¢X

�j-87mT9 

%+/5 _�B�/�º��»¢���#+.·��7.-8#rm78oÊ

Ë��¼��¹/½¾¿÷�+�j-87mT9m8/mn¦BB·øæEj

+QLM+Î7.mn�W�~st·��4-8#rm78B@²����¹/

�À1Á÷�/,®�?@A�����¹/Â¾g÷�+�j-87mT90

êü1Ëý23+±-.KXB·��4-8#rm78�¯����/NÃn

Ä÷�/,®�§�=<ÅÆ«6#/ÇÈÉZÍ/ÊúyÍ+�j-87mT9

(��+±-.·)4YÆ7m78������ !��ÜB��/Ë|�¯

÷�/ÃÒÄnÄÍ+�j-87mT9 
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